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Ana Rita Ferreira, Ana Cristina Magalhães, Śılvia Gomes, Marta Vieira, Ana Gouveia, Isabel
Valença, Markus Islinger, Rute Nascimento, Michael Schrader, Jonathan C. Kagan, Daniela
Ribeiro

v



11 – Candida albicans gene mistranslation as a modulator of host-pathogen inter-
actions and pathogenesis 36

Edgar Lopes, Carla Oliveira, Rita Bezerra and Manuel Santos

12 – BRI2 is a novel player in neuronal differentiation 37

Filipa Martins, Cátia D. Pereira, Odete A. B. da Cruz e Silva and Sandra Rebelo

CINTESIS 38

13 – Affective meanings of inheriting and “donating” a late onset neurological
genetic illness: an exploratory qualitative study 40
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Gomes, João Tedim and Mário G. S. Ferreira

ix



74 – Non-linear dielectrics: from electronics to biological communication 111

Marisa Maltez da Costa, Sebastian Zlotnik, Nathalie Barroca, M.Odete Silva, M. Helena V.
Fernandes and Paula M. Vilarinho

75 – Electrochemical strain microscopy of LiMn2O4 cathode material 112

Denis Alikin, Konstantin Romanyuk, Boris Slautin, Daniele Rosato and Andrei L. Kholkin

76 – Blends of poly(lactic) acid and imidazolium based-ionic liquids: green polymer
electrolytes for fuel cells 113

Paula Barbosa, Ana Barros-Timmons and Filipe Figueiredo

77 – Nanographene oxide mediated hyperthermia effects on tumour cell metabolism114

Mónica Cicuéndez, Helena Oliveira, M. Teresa Portolés, Maŕıa Vallet-Reǵı, Mercedes Vila and
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Foreword SSS

The Research Day@UA was first launched in 2011 and is a one-day event celebrating the University of
Aveiro’s research achievements, as well as an opportunity to foster the interdisciplinary sharing of good
practice in research and a vehicle for promoting effective collaboration among researchers and departments
and research units.

This year’s edition is dedicated to Sustainability and will count with the presence and relevant con-
tributes of Professor Carlos Borrego, University of Aveiro, Professor Asad Khattak, University of Tenesse,
Professor Humberto Delgado Rosa, European Commission, and Professor Miguel Castanho, Foundation
for Science and Technology.

I wish you all a fruitful Research Day!
Thank you for your presence.

Professor José Fernando Ferreira Mendes
Vice-Rector for Research and Doctoral School
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Keynote Speaker SSS

Professor Carlos Borrego

University of Aveiro

Carlos Borrego is Full Professor of Environmental Engineering at the
University of Aveiro. During more than 40 years working on environ-
mental problems, he is serving Portugal on a number of international
scientific boards and committees (EC, NATO, ESF...), as well as na-
tional representations and evaluation panels.

He was Minister of Environment (1991 to 1994), Vice-Rector of
the University of Aveiro (1998-2002), President of the Department of
Environment and Planning (2004-2011) and presently is the Director
of the Department of Environment and Planning. He is also Direc-
tor of the European Association for the Science of Air Pollution -
EURASAP. Since 1982, coordinating the Research Group on Emis-
sions, Modelling and Climate Change, he was involved in more than
70 European projects. His research work includes over 800 scientific
publications (156 peer-reviewed and participation in 26 books) on environmental impact assessment, air
quality numerical modelling and management, development of emissions databases, wind tunnel simula-
tion of flow and dispersion, numerical modelling of flow and dispersion around buildings, modelling of
exposure to atmospheric pollutants and relate human health.

As Director of IDAD-Institute for Environment and Development, the interface unit of University
of Aveiro and CESAM for cooperation with the Society, develops professional consulting and project
activities.



Keynote Speaker SSS

Professor Asad J. Khattak

University of Tennessee

Professor Asad Khattak received his master’s and doctoral degrees in
Civil Engineering from Northwestern University in 1988 and 1991, re-
spectively. He is currently the Beaman Distinguished Professor in the
Department of Civil & Environmental Engineering at the University of
Tennessee and serves as (i) Coordinator for the Transportation Group (6
faculty members) in the department; ii) Principal Investigator for Uni-
versity of Tennessee in the National University Transportation Center
partnership led by University of North Carolina at Chapel Hill; iii) Co-
ordinator and lead researcher for “Big Data for Safety Monitoring, As-
sessment, and Improvement,” a multi-year Southeastern Transportation
Center UTC project sponsored by the U.S. Department of Transporta-
tion; and (iv) Co-Director of the Initiative for Sustainable Mobility. He
is affiliated with the UT Center for Transportation Research as well as
the Baker Center for Public Policy, where he works on a broad range
of research and educational projects sponsored by state and federal
agencies. He teaches courses and conducts research related to intelli-
gent transportation systems, transportation safety, and transportation
planning.

Professor Khattak has 25 years of research and teaching experience in the transportation field. Before
joining University of Tennessee, during 2006-2013, he was Frank Batten endowed chair Professor of Civil
Engineering at Old Dominion University where he developed and directed ODU’s transportation research
initiatives and educational programs. Khattak’s research expertise relates to various types of innovations
related to intelligent transportation systems, transportation safety, and sustainable transportation.

Additionally, Professor Khattak has authored/co-authored 172 articles and reports (114 scholarly
journal articles and 61 technical reports to research sponsors). He has given 155 presentations at inter-
national conferences and as invited talks. He has been invited internationally to work at University of
Oxford in England, the French National Institute for Transport and Safety Research, known as INRETS,
Ajou University in South Korea, & University of Aveiro, Portugal. As a principal- or co-investigator,
he has successfully obtained 66 sponsored research and educational projects. He serves as: 1) Editor-
in-Chief of Science Citation Indexed Journal of Intelligent Transportation Systems, 2) Associate Editor
of SCI-indexed International Journal of Sustainable Transportation, 3) Special adviser to the Journal of
Transportation Safety and Security, & on the Advisory Board Member of Analytic Methods in Accident
Research.



Keynote Speaker SSS

Professor Soumodip Sarkar

University of Évora

Professor Sarkar is currently the Director for the Institute for Advanced
Studies and Research, the Doctoral School of the University of Évora.
He was previously the head of the Centre of Advanced Studies in Man-
agement and Economics, (CEFAGE-UE) University of Évora, for eight
years. He is as also the coordinator of the Program in Entrepreneur-
ship and Innovation at the University. His research interests are in-
ternational business, innovation and entrepreneurship. He has pub-
lished papers in several scientific journals and is in the editorial board
of many international scientific journals. He is a project leader in many
Portuguese and European projects and was a consultant to the US-
AID and Nathan Associates. He has worked internationally in many
countries including India, Mozambique, the USA, Brazil, Portugal and
Greece. He holds copyrights to the integrated innovation model devel-
oped by him along with simulation software currently awaiting patent
approval in the United States. He was a Visiting Fellow at the Asia
Center, Harvard University, in 2006. His book on innovation entitled:
Innovation, Market Archetypes and Outcome was published in 2007,
published by Springer-Verlag. Another book on entrepreneurship and innovation Empreendedorismo e
Inovação, published in Portuguese, by Escolar Editora, has been released in September of 2007. In 2008
was published his third book on the Entrepreneurial Innovator, published by Elsevier-Campus in Brasil.
He has given diverse talks and workshops all over the world, and has been invited to speak among other
places including at the Helsinki School of Economics, Harvard University, University of Massachusetts,
Indian School of Management etc. He has also given many motivational talks on innovation for senior
managers and organizations all over the world as well as advising firms on innovation management and
growth. He was recently considered one of the top 100 experts internationally by the World Economic
Forum (WEF Innovation 100).



Keynote Speaker SSS

Doctor Humberto Delgado Rosa

European Commission

Humberto Delgado Rosa is the Director for mainstreaming adaptation
and low carbon technology in DG Climate Action, European Commis-
sion, since January 2012. He has relevant experience in European and
international environmental policy, particularly in climate change is-
sues. He served as Secretary of State for the Environment of Portugal
from March 2005 to June 2011. In 2007 he was EU lead negotiator
for the UN Climate Change Conference, during the Portuguese Presi-
dency of the EU Council. Between 1995 and 2002 he was advisor for
environmental matters to the Prime Minister of Portugal. H. Delgado
Rosa holds a PhD in Evolutionary Biology, and was a professor and re-
searcher at the University of Lisbon, with experience in animal biology,
biodiversity and life science ethics. Born in Lisbon in 1960, he is the
father of two, and he is fluent in English, French and Spanish.
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Short Talk SSS

Doctor Ana Raquel Soares

IBI–MED

Identification of new aging biomarkers

Aging is a degenerative process whose causes are poorly understood. Whether there are specific biomark-
ers of both biological and chronological aging is unclear, but recent works show that generalized protein
aggregation increases during aging in all organisms. The causes of such aggregation and its relevance
to the aging process and human disease are poorly understood, but various neurodegenerative diseases,
namely Parkinson and Alzheimer’s disease are associated with accumulation of aggregates of specific pro-
teins. We are investigating the role of tRNA modifying enzymes (tRNAMods) – in protein aggregation.
The expression of these enzymes is deregulated in neurological disorders and we are seeking to establish a
link between them and accumulation of protein aggregates. To do this we have developed a fluorescence
based siRNA screen (TiMES) for HeLa cells expressing a protein aggregation sensor. This allowed us to
identify a particular class of proteins as modulators of protein aggregation. We have also discovered that
absence of some of these enzymes downregulates protein synthesis rate, which also happens in neurode-
generative diseases. We are further evaluating protein quality control mechanisms to unveil the pathways
that are affected by deregulation of tRNAMods and we are hopeful of being able to validate tRNAMods
as a novel class of therapeutic targets for aging and dementia.

Acknowledgements: This research was supported by the Portuguese Foundation for Science &Technol-
ogy, POCI-COMPETE2020 and FEDER through grants SFRH/BPD/77528/2011, PTDC/BIM-MEC/-
1719/2014 and UID/BIM/04501/2013.



Short Talk SSS

Doctor Ana Isabel Lillebø

CESAM

CESAM’s Contribution to Environmental Sustainability: From
Atmosphere to Deep-Sea

The Centre of Environmental and Marine Studies (CESAM) is a multi- and interdisciplinar research
unit that includes researchers from 5 Departments of UA (DAO, DBio, DFis, DQ, and DGeo) and also
members from the University of Lisbon. Its mission is to develop leading international research in an
integrated manner involving the atmosphere, biosphere, hydrosphere, lithosphere and anthroposphere,
with the aim of strongly contribute to the formulation and implementation of national and European
strategies for sustainable development. Under this scope, CESAM research contributes to the sustainable
use of natural resources, from atmosphere to deep-sea environmental compartments, actively contributing
for the benefit of society and citizens.



Short Talk SSS

Professor Armando Nolasco Pinto

IT

Quantum Communications: an Experimental Approach

Quantum communications exploit the peculiarities of the quantum nature of electromagnetic radiation
to engineering communication systems with more capacity or with new functionalities. We will present
recent developments in the field of quantum communications, namely we will discuss how it is possible
to generate and encode information in quantum systems susceptible of being transmitted through opti-
cal fibers and how it is possible to use these quantum systems to provide communication systems with
new functionalities. We will also show several experimental results obtained in our laboratories where
the advantage of adding a quantum layer to nowadays telecommunications systems is shown. Quantum
communications aims to find answers to two of the most serious problems of today’s telecommunications
systems: capacity and security.



Short Talk SSS

Doctor Joana Mestre Costa

CLLC

Rediscovering Portuguese scientific literature from the Renais-
sance to the Age of Enlightenment: an interdisciplinary approach

João de Loureiro, a Portuguese Jesuit settled for more than four decades in Southeast Asia, dedicated most
of his efforts to botanical and pharmacognostical investigation. In the aftermath of his oriental mission,
he would see his masterpiece, Flora Cochinchinensis, published, in 1790, sponsored by the Portuguese
Academy.

Despite being responsible for noteworthy and internationally acknowledged scientific development
— he described and introduced 185 new genera and almost 1300 Eastern species and their therapeutic
applications to European science —, João de Loureiro now belongs to a vast gallery of quasi forgotten au-
thors and his Flora Cochinchinensis is practically one more silenced opus among the Portuguese scientific
literature of Latin expression.

Twenty first century science is counting on interdisciplinary approaches: philologists must work on
this myriad of texts waiting for translation in the interest of the History of Science and even of new
critical inquiry in the fields of the Natural and Exact Sciences. Although obviously insufficient, given
the extent and depth of the corpora, extraordinary projects have already fructified, and the Languages,
Literatures and Cultures Research Centre is highly committed to this endeavour.

Keywords: Portuguese scientific literature of Latin expression; interdisciplinary approach; João de
Loureiro; Flora Cochinchinensis.



Short Talk SSS

Professor Joana Quental

ID+

Health and well-being. What’s design got to do with it?

Health is currently shifting from a more traditional perspective, focused on illness and treatment to a
new one that aspires to patient well-being and empowerment. This long term approach implies patients
as coproducers of health innovation, which brings about unexpected challenges.

It’s the emphasis on the person that justifies the opportunity for design: a patient-centred design for
innovation shall assume a human-centred design thinking supported by empathic research methods and
the co-creation of scenarios.

From the ongoing research being developed by ID+ HDL, we intend to show some of the possibilities
that emerge from a co-design process involving the various stakeholders, resulting in tangible interfaces,
services and products, as well as new methodological approaches that consider the designers’ poetic ways
of seeing and doing.
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sciences Center for R&D in Mathematics and
Applications (CIDMA)

Department of Mathematics and Department of Physics, University of Aveiro

PRESENTATION

The Center for Research &

Development in Mathematics

and Applications (CIDMA) is

hosted at the Department of

Mathematics of the University

of Aveiro.

CIDMA carries out

fundamental and applied

research in several domains of

Mathematics while

contributing for the scientific

development of young

researchers as well as for the

preparation of new researchers

through post-graduate and

advanced education.

http://cidma.mat.ua.pt

UNIT DESCRIPTION

CIDMA Research Center carries fundamental and applied research in several

fields of Mathematics. It is one of the largest mathematical research centers

in Portugal at present, and it comprises eight research groups:

* Algebra and Geometry * Complex and Hypercomplex Analysis

* Functional Analysis and Applications * Gravitational Geometry and

Dynamics * History of Mathematics * Optimization, Graph Theory

and Combinatorics * Probability and Statistics * Systems and Control

In addition, CIDMA currently supports three transversal thematic lines as well

as three PhD programs.

Figure 1: João G. Rosa (University of Aveiro); collaboration with ESA and Max Planck Institute

SCIENTIFIC RESEARCH

The main goal of CIDMA is to carry out internationally competitive research in

a broad spectrum of areas of Mathematics and Gravitational Theory, while

contributing to the scientific development of young researchers through

post-graduate and advanced education. To that effect, CIDMA promotes

regular talks, courses and seminars, as well as the dissemination of its

scientific results through participation in scientific meetings.

Figure 2: Representation of the Jahnke Gamma function (circa 1930); modern representations of dipoles

(center) and Riemann surfaces (right) http://www.visual.wegert.com/.

CIDMA maintains an active research collaboration with several reputed

International Research Centers, like CERN (EU), CNRS (F), Imperial College

London (UK), École Polytechnique (F), TU München (G), just to name a few.

In the year of 2016 CIDMA published more than 150 papers in international

journals, book chapters, and international conference proceedings with

referee, while receiving more than 80 visitors.

PROJECTS AND INTERDISCIPLINARY APPLICATIONS

In order to increase its contribution to social and economic development,

CIDMA also strives for an active participation in multidisciplinary projects,

also in cooperation with other research teams. In that quality, CIDMA hosted

meetings of European Study Group with Industry.

Figure 3: Security risk in Internet of Things.

Members of CIDMA participate regularly in projects of Research &

Development, covering areas as distinct as internet security, temporal

series, and software production, to advanced research applications on

solar system dynamics and exo-planet detection and dynamics. In addtion,

CIDMA promotes a thematic line in Inverse Problems in Health Sciences

which coordinates the common efforts of researchers from different groups

problems related to the field of health sciences.

SOCIAL IMPACT

There is a regular in-flux of traineeships / internships in enterprises as well

as active collaborations with the surrounding industrial entreprises.

Currently, three Ph.D. Programs are available:

• Doctoral Program in Mathematics - PDMat-UA

• Doctoral Program in Mathematics and Applications - MAP-PDMA

• Doctoral Program in History of Sciences and Scientific Education.

Figure 4: Young researchers discussing at CIDMA seminar.

Also CIDMA supports two thematic lines of strong pedagogic components,

GEOMETRIX and MATEAS.

Figure 5: Students during a GEOMETRIX session.

CIDMA acknowledges the support of FCT (Fundação para a Ciência e a Tecnologia), through project UID/MAT/04106/2013.
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where no other peaks occur, as well as functions 

with several strong peaks (see Figs.1-right). 

 

Dissimilarities between distance distributions 

Extention to Chargaff's second parity rule states 

that in a single-stranded DNA the frequency of a 

genomic word should be similar to that of its 

reversed complement (the word obtained by 

reversing its letters and interchanging A -T and 

C-G). This leads to the natural question: are both 

words similarly distributed along the sequence? 

We propose a new dissimilarity measure between 

distance distributions, based on discrepancies 

between their peaks [3]. Since reversed 

complements with different patterns could point to 

evolutionary features, we search for the pairs with 

the most dissimilar behaviour in the complete 

human genome (see Fig. 2), for 𝑘 = 7. The 

results suggest that the most dissimilar 

distributions may be related to repetitive regions. 

A question worth investigating is to what extent 

the high dissimilarities may be linked to 

evolutionary processes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Over-favoured distances between reversed 

complements 

DNA structures such as stem-loops (see Fig. 3) 

and cruciforms are formed at sites that contain 

reversed complementary words. For this reason, 

their study naturally leads to the study of the 

distribution of distances between nearest 

reversed complements. The detection of pairs of 

 

 

 

 

 

 

 

 

 

reversed complements that occur very often at a 

fixed distance (see Fig. 4) suggests structural 

characteristics of the DNA. We performed an 

exhaustive study of these distance distributions, 

for 𝑘 ∈ 6,7 , and identified words that might 

relate to the cruciform structures in the human 

DNA [4].  

 

 

 

 

 

 

 

 

Conclusion 

We explore similarities and dissimilarities 

between the distribution patterns. The applied 

methodologies may potentiate the identification of 

interesting characteristics of DNA regions. 
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Distance distributions between words: 

a mathematical descriptor of DNA sequences 

Abstract 

The choice of the numerical 

transformation of a DNA  

sequence affects how the 

mathematical properties are 

revealed and the capability of 

highlighting the biological 

properties of the sequence.  

We explore the distribution of 

distances between words as a 

mathematical descriptor of DNA 

sequences. 
 

This project intend to develop 

statistical procedures to the 

mathematical characterization of 

DNA features and to the 

identification of atypical 

distance distributions. 

In the genomic context, atypical 

distance distributions may be 

associated with words that have 

biological meaning. 

 

Ana Helena Tavaresa,  

Vera Afreixoa, Paula Britob 

aDepartment of Mathematics & CIDMA, University of Aveiro 
bFaculty of Economics & LIAAD-INESC TEC, University of Porto 

> Homo sapiens chromosome 21 

genomic scaffold, GRCh38.p7 

GATCCACCCGCCTTGGCCTCCTAAAGTG

CTGGGATTACAGGTGTTAGCCAATAAGAA

TGACAGAGTGAGGGCCATCACTGTTAAT

GAAGCCAGTGTTGCTCACAGCCTCCCCT

TGACTGAAGGGCATGTGTTCAGGCAAGT

GGCTGTGTTTTGTCTTCTTCCAGCTCGG

CCATGGAATGCTGCGGACGGCACCTGCT

GTGTTCACAGATGACAGTTACTTCCCTAG

GTAGTCTGCATGTTGGGCCTCCCAGGAC

TGGTTCTCTAAGGGCAATGTGAGGACAG

ACAGAAAAACCAAATTCTGCCAAAGTTTT

TAAATAGGTTTATTCTGAGCCAATAAGAGT

GACCATGGCCTGGGAAATACAGTCTTAA

GAGATCCCGAGGAAGTGCACCTGAGGC

GGTCAGTTACAATTTGGTTTTATGTATTTA

TTTATTTTTAGATTTGTTTGCGGAGGCTTG

CTCT… 

 Nucleotide sequence   Mathematical descriptor   Statistical Analysis  
Are mathematical features related to DNA 

structure or biological properties ?  

Outlying detection using Functinal Data Analysis 

New measures of dissimilarity between distance 

distributions, based on distribution peaks 

 Genomic Data  

Analysis of over-favoured distances between 

reversed complements 

Fig 3 / Schematic ilustration of an DNA hairpin (from 

Lehninger Principles of Biochemistry, Fifth edition) 

This work was supported by European and Portuguese Funds through FCT, CIDMA, INESC-

TEC and COMPETE2020, within projects UID/MAT/04106/2013, UID/EEA/50014/2013, 

POCI-01-0145-FEDER-006961 and the PhD grant PD/BD/105729/2014 of AT. 

Mathematical Descriptor 

The distance between words converts symbolic 

DNA sequences into numerical sequences, where 

each number represents the distance of a word to 

the next occurrence of the same word. We 

explore the potentialities of the inter-𝑤 distance 

distribution, denoted as 𝑓𝑤, as a mathematical 

descriptor of the DNA. 

We also explore the distance between different 

words, 𝑤1 and 𝑤2, givin rise to the distribution of 

the distances between nearest words, 𝑓𝑤1,𝑤2. 

 

Detection of outlying distributions 

To detect words with outlying distance distribution 

in the human genome, we applied the directional 

outlyingness (DO) procedure, recently proposed 

by Rousseeuw et al. [1]. For each word length 

𝑘 < 6, we consider a dataset formed by the 4𝑘 

inter-word distance distributions, treated as 

functional data [2]. In the DO procedure, a robust 

value of outlyingness is assigned to each 

gridpoint of the function domain. The average 

(f𝐷𝑂) and variability (𝑣𝐷𝑂) of those values are 

computed, defining a pair of values. Thus, the 

functional dataset is converted in a set of 

bivariate points. The scatter plot of those points, 

combined with a cutoff rule allows to flag outliers, 

(see Fig.1-left). For 𝑘 = 5, the functional dataset 

comprises a large proportion of functions with 

strong peaks, spreading over a large part of the 

domain, the method was able to capture curves 

whose shape strongly differs from the majority, 

highlighting functions with peaks at subdomains 

 

 

 

 

Fig 1 / Detection of outlying distributions for 𝑘 = 5. Scatter 

plot of location and variation values of the DO for each 

function (left) and outlying distributions, 𝑓𝑤, in red (right). 

Nucleotide alphabet: 𝒜 = 𝐴, 𝐶, 𝐺, 𝑇  

Genomic word: 𝑤 ∈ 𝒜𝑘, 𝑘 ∈ ℕ 

Distance distribution between words: 

𝑤1, 𝑤2 ∈ 𝒜𝑘  , 𝑓𝑤1,𝑤2: ℕ → ℤ 

Fig 2 / Inter-word distance distributions, 𝑓𝑤 and 𝑓𝑤 , for some 

reversed complements, 𝑤 and 𝑤 , with low dissimilarity values 

(top)  and with high dissimilarity values (bottom). 

Fig 3 / Over-representation of short distances between 

reversed complements, 𝑤 and 𝑤 : in the 𝑓𝑤,𝑤  distribution.  
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Differential dynamic logic for reasoning about 

biological regulatory networks

Conclusion

DDL and KeYmaera, that are already used in CS can also be applied and 

useful to biological contexts. However, biologists already have good tools to 

deal with the most common kinds of biological models. Therefore, these 

tools can maybe bee more useful when is intended the introduction of some 

control variables and control strategies.

We must also note that the performance of KeYmaera suggests is usage 

mainly to formulas with the global modality      .
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Piecewise Linear models (PWL)

Biological regulatory networks refer to the natural regulation mechanisms in a living organism at cellular level. 

The components which usually take part in these processes are gene, proteins and m RNA. We say that a 

component regulates positively/negatively another one if the presence of the first induces/inhibits the 

production of the other, In continuous models, we consider variables which describe the concentration of each 

component. Here, if a component 𝑥 regulates positively a component 𝑦 then the derivative of 𝑦 depends on the 

following sigmoidal function ℎ+ 𝑥 = 𝑘
𝑥𝑛

𝑥𝑛+𝜃𝑛
. Analogously, a negative regulation is represented by the function 

ℎ− 𝑥 = 1 − ℎ+ 𝑥 . The values of 𝑛, 𝜃 and 𝑘 are estimated experimentally. Also, each component admit a 

degradation rate.

In general, each component concentration depends on several others components and the model we obtain 

become too complex. To simplify, we can consider high value of 𝑛 because, at the limit, when 𝑛 goes to infinity, 

the functions ℎ become:

ℎ+ 𝑥 =  
0, 𝑖𝑓 𝑥 < 𝜃
1, 𝑖𝑓 𝑥 > 𝜃

0.5, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

Thence, ignoring the case 𝑥 = 𝜃 and considering 𝑚 variables, we can divide our continuous state space in 2𝑚

domains and we obtain a linear system of differential equation within each domain. In this way, the system 

becomes way easier to study. An example is presented in Figure 1.

Differential Dynamic Logic (DDL)

DDL is a dynamic logic with quantifiers where the atomic programs are discrete jump sets (discrete 

assignments) and Continuous evolutions (designed by differential equations). Because of this, DDL is suitable 

to express the dynamics of hybrid systems like PWL.

Also, there is a computational tool named KeYmaera developed to deal with the syntax of DDL. KeYmaera is a 

semi-automatic prover, i.e., given a formula of DDL, KeYmaera tries to prove it or to find a counterexample. 

This is very useful to prove safety properties.

Case-study

Studying the model in Figure 1, we can verify that it admits a cyclic solution as shown in Figure 2. However we 

can add a discrete controller to avoid this cyclic solution and in order to create a single global attractor. In 

biological context, this could represent the correction of some erroneous process. For example, in general, it 

can be seen as forcing a cancer’s cell to die.

In the example presented in Figure 3, we add a discrete control 𝑢. This control can represent mRNA which can 

be added externally to the system. We consider that this mRNA positively regulates the concentration of the 

component whose concentration is represented by 𝑦.

Hence, defining the control strategy as 𝑢 = 2 if 𝑥 ≥ 3 and 𝑦 ≥ 2, and 𝑢 = 0 otherwise, we can use DDL to 

prove that (𝑥, 𝑦) = (6,3) is a global attractor.

In Figure 4, the dynamics of the system are described by a hybrid program wrote with the syntax of DDL. 

Thus, we construct the following formula that states the desired property:

∃𝑐 > 0(∀0 < 𝑘 < 𝑐( 𝑥 − 6 2 + 𝑦 − 3 2 = 𝑘 ∧ 𝜏 = 0 → [𝑏𝑖𝑜𝑐𝑡𝑟𝑙∗](𝜏 = 0 ∨ 𝑥 − 6 2 + 𝑦 − 3 2 < 𝑘)))

Using KeYmaera we can save a few time and obtain the proof of the formula. In this way, the formula is indeed 

valid and, therefore, the control strategy guarantees that the state (𝑥, 𝑦) = (6,3) is the global attractor of the 

system.

Fig 1 Model composed of a system of differential equations vs a Piecewise Linear Model.

Daniel Figueiredoª,

Manuel António Martinsª, Madalena Chavesb

a Department of Mathematics, CIDMA, University of Aveiro

b INRIA, Sophia Antipolis – Mediterranée, France

Fig 4 Description of the behavior of a hybrid system by the syntax of DDL.

Fig 2 Cyclic solution. Fig 3 PWL model with control 𝑢.

Abstract

Qualitative and quantitative modeling frameworks are widely used for analysis of biological regulatory 

networks, the former giving a preliminary overview of the system's global dynamics and the latter 

providing more detailed solutions. Another approach is to model biological regulatory networks as 

hybrid systems, i.e., systems which can display both continuous and discrete dynamic behaviors.

Actually, the development of synthetic biology has shown that this is a suitable way to think about 

biological systems, which can often be constructed as networks with discrete controllers, and present 

hybrid behaviors. Here we discuss this approach as a special case of the recongurability paradigm, well 

studied in Computer Science (CS). In CS there are well developed computational tools to reason about 

hybrid automata. We argue that it is worth applying such tools in a biological context. One interesting 

tool is Differential Dynamic Logic (DDL), which has recently been developed by Platzer and applied to 

many case-studies. Here we discuss some simple examples of biological regulatory networks to 

illustrate how DDL can be used as an alternative, or also as a complement to methods already used.
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sciences Fractional Integral Transforms
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Abstract

We present the building blocks of

a theory for Fourier-like

transforms linked to fractional

derivative operators. Emphasis

will be given to the case of the

Gelfond-Leontiev fractional

derivatives.

Introduction

One observes an increasing interest in more refined structures for modeling

more accurately physical problems, e.g. the polarization problem in optics

which requires a SU(3) symmetry. Fractional derivatives provides the

appropriated setting for a meaningful function theory adequate to such

problems. The aim of this work is to present the building blocks of a theory for

Fourier-like transforms linked to fractional derivative operators.

Preliminaries

There exits several types of fractional derivatives. These derivatives share

some common traits. Indeed, for every f in a sufficiently large class and a

given parameter α then

• if f is analytic then also its fractional derivative Dαf is analytic;

• for α = n ∈ N the fractional derivative Dαf coincides with the classic

derivative of order n.

Some examples of fractional derivatives are:

Riemann-Liouville (RL) derivative

(0.1) RLDα
0 f (x) =

1

Γ(α)

d

dx

∫ x

0

f (t)

(x− t)αdt.

Weyl derivative

(0.2) WDα
+f (x) =

1

Γ(α)

d

dx

∫ +∞

x

f (t)

(x− t)αdt.

Gelfond-Leontiev (GL) derivative Given ϕ(z) =
∑∞

k=0ϕk z
k an entire function

with order ρ > 0 and degree σ > 0,

(0.3) Dϕ

( ∞∑

n=0

anz
n

)
=

∞∑

n=1

an
ϕn−1

ϕn
zn−1.

Definition 1. Given a fractional derivative Dα : H → H we define the

associated factional Laplacian of order α as

(0.4) ∆αf = D∗αDαf,

where D∗α denotes the adjoint operator of Dα.

Example 1. For the particular case of the Riemann-Liouville and Weyl

derivatives, we have

〈 WDα
+f, g〉 =

∫ ∞

0

WDα
+f (x)g(x)dx =

∫ ∞

0

f (x) RLDα
0 g(x)dx = 〈f,RLDα

0 g〉

so that the Weyl Laplacian is

W∆αf = RLDα
0
WDα

+ f.

Lemma 1. Given an entire function ϕ(z) =
∑∞

k=0ϕk z
k with order ρ > 0 and

degree σ > 0, the GL fractional derivative Dϕ admits a (formal) adjoint D∗ϕ.

Proof: The GL-derivative can be expressed as Dϕf (z) =
∑∞

k=1 akz
k−1∂kf (z).

Since ∂kzn = n(n− 1) · · · (n− k + 1)zn−k = n!
k!z

n−k, we obtain the system

(0.5)
ϕn−1

ϕn
zn−1 = Dϕz

n =

∞∑

k=1

akz
k−1(∂kzn) =

n∑

k=1

n!

k!
ak z

n−1, n = 1, 2, · · ·

In matricial form, 


ϕ0/ϕ1

ϕ1/ϕ2

ϕ2/ϕ3

ϕ3/ϕ4
...


 =




1! · · ·
2 2! · · ·
3 3 · 2 3! · · ·
4 4 · 3 4 · 3 · 2 4! · · ·

...







a1
a2
a3
a4
...


 .

Therefore, the matrix is invertible, ak =
∑k

l=1(−1)k+l 1
l!(k−l)!

ϕl−1
ϕl
, k = 1, 2, . . . , and

D∗ϕg =

∞∑

k=1

(−1)kak∂
k(zk−1g). �

Results and Conclusions

Lemma 2. The fractional Laplace operator associated to the GL fractional

derivative Dϕ is a self-adjoint operator.

Proof: ∆∗ϕ = (D∗ϕDϕ)∗ = D∗ϕDϕ = ∆ϕ. �

We obtain the action of the fractional Laplacian on L2(R, dx) as the continuous

extension of

(0.6) ∆ϕ =
∑

k,l

(−1)lalak∂
l
(
xl−1xk−1∂k

)
: C∞0 (R)→ C∞0 (R).

We further remark that this operator is in general unbounded.

The Fourier symbol for the GL fractional derivative Dϕ is given by

(0.7) aϕ(x, ξ) =

∞∑

k=1

akx
k−1(iξ)k =

∞∑

k=1

(
k∑

l=1

(−1)k+l 1

l!(k − l)!
ϕl−1

ϕl

)
xk−1(iξ)k,

and the operator Dϕ is elliptic if there exits ε > 0 and a constant Cε > 0 such

that

(0.8) |aϕ(x, ξ)| ≥ ε(1 + |ξ|), |ξ| ≥ Cε.

Therefore, the associated GL fractional Laplacian ∆ϕ satisfy the Lax-Milgram

Theorem namely there exist constants C1, C2 > 0 such that

〈∆ϕf, f〉 ≥ C1‖f‖2, |〈∆ϕf, g〉| ≤ C2‖f‖‖g‖, f, g ∈ L2(R, dx).

Lemma 3. The family {ϕλ, λ ∈ R : ∆ϕϕλ = λϕλ} is an orthogonal basis with

respect to L2(R, dµ(x)), where µ denotes the spectral measure associated to

∆ϕ.

Definition 2. Given an entire function ϕ with order ρ > 0 and degree σ > 0 we

define the Fourier like transform associated to the GL derivative Dϕ as

(0.9) Fϕf (ξ) := 〈f, ϕ(−iξ·)〉 =

∫ ∞

−∞
f (x)ϕ(−iξx)dx,

where f ∈ L1(R, dx). The definition can be extended to L2(R, dx) in the usual

way.

Figure 1: Gamma function.
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The variable exponent Lebesgue spaces 

The variable exponent Lebesgue spaces appeared in the literature for the

first time in 1931 in a paper by W. Orlicz; see [7]. This allowed the

consideration of the so-called modular spaces which were systematically

studied by H. Nakano [6]. Anyway, variable exponent Lebesgue spaces on

the real line have been independently developed by several other

researchers like I. Sharapudinov, I. Tsenov, V. Protnov and V. Zhikov. In the

early 90’s, O. Kováčik and J. Rákosník [5] obtained many of the basic

properties of those spaces in ℝ�.

Let �: ℝ → [1, ∞] be a measurable finite function. The variable exponent

Lebesgue space, denoted by �� · (ℝ), is defined as the set of all complex-

valued functions � on ℝ such that

�
� �

�
�� < ∞

ℝ
for some  � > 0.

Certain problems can be only considered in the framework of variable

exponent spaces.

Example: Consider on ℝ the function � � = |�|�
�
� (see Fig. 1). This function

does not belong to �!(ℝ) for every 1 ≤ � ≤ ∞. However, � ∈ �! � (ℝ) with

the exponent function defined by � � = 2 + arctan(|�|) (cf. Fig. 2).

The study of integral operators in Lebesgue spaces with variable exponent

continues to attract a strong interest of researchers (cf., e.g., [1]–[4]), not

only by mathematical new discoveries, but also because these spaces

proved to be well adjusted for various applications, namely, to problems in

elasticity, fluid dynamics, calculus of variations and differential equations.

Wiener-Hopf plus Hankel operators

Consider Wiener-Hopf plus and Hankel integral operators denoted by

+, + -,: �.
! · (ℝ) ⟶ �! · (ℝ.)

with +, and -, being the Wiener-Hopf and Hankel operators defined,

respectively, by

+, = 0.ℱ�23 · ℱ and    -, = 0.ℱ�23 · ℱ4. 

Here, 0. represents the operator of restriction from �.
! · (ℝ) into �! · (ℝ.),

ℱ denotes the Fourier transformation, 3 ∈ �5 is the so-called Fourier

symbol and 4: �.
! · (ℝ) ⟶ �! · ℝ. is the reflection operator.

Integral Operators on 

Spaces with Variable Integrability

Abstract

In the last decade, there was a 

growing interest in the study of 

integral operators and function 

spaces where the exponent of 

integrability, which is usually 

constant, may vary from point 

to point. 

Here, we obtain new invertibility 

properties of integral operators 

on spaces with variable 

integrability. 

In particular, we present a 

Fredholm criterion for the 

Wiener-Hopf plus Hankel 

operators acting between 

variable exponent Lebesgue 

spaces on the real line. 

Such characterization is 

obtained via a new even 

asymmetric factorization 

which is applied to the 

Fourier symbols of the 

operators under study.

One of the difficulties in the development of the operator theory in the �!(·)

spaces is that the convolution operators are, in general, not bounded in

these spaces.

Let ℬ7(ℝ) denote the class of even exponent functions �: ℝ ⟶ [1, ∞]
continuous on ℝ such that 1 < 899�∈ℝ inf �(�) ≤ 899�∈ℝ sup � � < ∞
and satisfying the so-called log-Hölder continuity conditions:

|� � − �(@)| ≤
AB

� CDE |��F|
, |� − @| ≤

2

G
and |� � − �(@)| ≤

AH

CDE(7.|�|)
, � ≤ @ ,

(cf., e.g., [3]). Additionally, let 3 belong to the set of Fourier multipliers on

�! · (ℝ) denoted by ℳ! · ℝ . Under these conditions, the Wiener-Hopf plus

Hankel operators are bounded in variable exponent Lebesgue spaces.

In what follows, we introduce the notion of even asymmetric factorization for

invertible functions 3 ∈ ℳ! · ℝ with �(·) ∈ ℬ7(ℝ). This type of factorization

plays an important role in the characterization of the invertibility and

Fredholm property of the Wiener-Hopf plus Hankel operators under study.

Let us fix the notation: �±(�) ≔ � ± L,   � � ≔ �G + 1
M

,   N � ≔
��O

�.O
,  � ∈ ℝ.

A function 3 ∈ ℳ! · ℝ (with �(·) ∈ ℬ7(ℝ)) is said to admit an even

asymmetric factorization on �! · (ℝ) if it can be represented in the form

3 � = 3� � QR(�) 37(�),     � ∈ ℝ,    S ∈ ℤ,

where

a) ��
�G3 ∈ U�! · (ℝ) ⊕ ℂ,  ��

�G�3�
�2 ∈ U�X · (ℝ) ⊕ ℂ;

b) ��G|�|37 ∈ �7
X(·)(ℝ),  ��G37

�2 ∈ �7Y7�
!(·) (ℝ);

c) The linear operator  37
�2 Z + 4 [3�

�2[: [�! · (ℝ) ⟶ �7Y7�
! · (ℝ) is bounded.

We are now in condition to establish a Fredholm criterion based on the even

asymmetric factorization.

Theorem: Let 3 ∈ \ℳ! · ℝ with �(·) ∈ ℬ7(ℝ). The operator

+, + -,: �.
! · (ℝ) ⟶ �! · (ℝ.)

is a Fredholm operator with Fredholm index −S if and only if   3 admits an

even asymmetric factorization 3 = 3�QR37 in �! · (ℝ).
Moreover, under the Fredholm property,

dim ker +, + -, = max{0, −S},  and dim coker +, + -, = max{0, S}.
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�. Fig. 2 / The graph of � � = 2 + arctan(|�|) .
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Institute of Biomedicine - iBiMED 

Abstract 
The iBiMED is committed to high 
quality science. Our strategy is to 
focus on the best students and 
bring together highly qualified 
biologists, clinicians, chemists, 
physicists, mathematicians and 
computing engineers to inspire 
creativity and potentiate 
innovation. The complexity of 
ageing and chronic diseases 
provides an ideal platform for 
developing new multidisciplinary 
methods and technologies to 
produce the research 
breakthroughs needed for 
advancing knowledge and 
improve diagnostics and 
therapeutics. iBiMED scientists 
are already innovating in different 
research fields. A high throughput 
screening assay based on cell 
arrays and high content confocal 
microscopy for the identification 
of genes and drugs that modulate 
protein aggregation, a patented 
data mining and analysis 
methodology that outperforms 
current algorithms, a technology 
to monitor protein synthesis in 
vivo by confocal microscopy, 
patented inhibitors of the 
PP1/GADD34 complex for 
immunosuppression and new 
methods and biomarkers for the 
early diagnosis of Alzheimer´s 
and dementia diseases have 
already been developed 

Strategic priorities : 
 1) Recruit the best students and young scientists. 
 2) Promote scientific independence, collaborative work and freedom  of ideas. 
 3) Inspire creativity and promote high quality research through  implementation of best    
                practices and  internationalization. 
 4) Promote translational medicine to improve the quality of life. 
 5) Innovate for promoting job creating through research spin offs. 
 6) Engage the public and national health services communities in  science  initiatives. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Organization 
The iBiMED is a small multidisciplinary research unit of high research intensity composed of 31 integrated 
members; 107 researchers, including PhD students, clinicians and technical staff. It is organized as a single 
research team of 18 PIs (9 senior and 9 young PIs), originating from various departments of the University of 
Aveiro, namely Health Sciences, Chemistry, Biology, Maths, Physics and Computing, and three international PIs 
funded by the Ilidio Pinho Foundation. The organization in a single research team is embedded in the UA culture 
of promoting multidisciplinary research, sharing research facilities available across the UA campus, promote new 
research values and a new scientific culture based on bringing together scientists from different disciplines to 
achieve common goals. 
 
 The iBiMED is organized on the basis of scientific questions rather than research lines, divisions or groups. Open 
space laboratories, meeting rooms and regular seminars, workshops and journal clubs are organized to promote 
exchange ideas, share research materials and produce effective collaborations. There is a new working culture 
where project, masters, PhD students, postdoctoral fellows and independent scientists are trained to discuss ideas 
and working hypothesis openly. 
 
Its main goals are to advance knowledge on human biology and human diseases, improve the quality of life and 
the quality of health care provision through advanced research programs. The iBiMED is committed to high 
quality biomedical and medical science and provide research opportunities to the best students and young 
scientists. 
 

Societal Challenge 
The Portuguese population is aging fast and our senior citizens have on average 6 years of good health after the 
age of retirement (65 years of age). In parallel, obesity, hypertension and dyslipidemia are increasing in young 
adults boosting diabetes, cardiovascular, cancer, neurological and other diseases. Similar trends are observed in 
most western societies, raising concerns about the financial sustainability of national health systems. 
 
We do not yet understand the biology of aging, but it is associated with generalized decline of cellular and 
physiological processes that maintain health. One of our dreams is to understand how we age and how aging 
accelerates disease start and progression. We are convinced that producing new knowledge on aging through 
research is the best and most efficient manner of improving life quality. This brings us to the dream of building a 
highly collaborative and synergistic research team embedded in a working culture where creativity, ideas and 
innovations are transferred from our laboratories to society. Scientific language and professional barriers will have 
to be broken, but we can foresee clinicians from our regional hospitals and health centres doing biomedical and 
clinical research in our laboratories and our scientists cooperating with them on planning the best therapy for each 
patient. 
 
Science offers unique opportunities to understand the phenomenal complexity and extraordinary beauty of life. 
Being engaged in biomedical and medical research is a truly life changing experience. We are striving to create 
state of the art research laboratories and career development opportunities to allow our young scientists realize 
their dreams. 

Department of Medical Sciences, University of Aveiro  
http://www.ua.pt/ibimed 
 

Shared labspace and research facilities 

Integrated research pipeline  

Biomedical Research 
Pre-clinical Research 
Clinical Research 

WORKING CULTURE 
More effective exchange of ideas 
Better scientific questions through debate 
Team work culture to share results and ideas 
Young and Senior PIs get together to achieve 

results  
Team building activities 
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Exploratory Transcriptomics in Candida 

rugosa by Next-Generation Sequencing

Abstract

Candida rugosa (also known as 

Candida cylindracea) is a 

biotechnologically long-used 

species, especially because of 

its richness in low-specificity 

lipases that have been 

extensively used for 

biodetergent production. In view 

of its growing appeal for this 

and other biotechnological 

applications, C. rugosa is 

expected to become worldwide 

disseminated in the next 

decades. However, an 

increasing number of reports 

describing this species as the 

causative agent behind several 

cases of non-albicans

candidiasis, and, especially, the 

preoccupying low susceptibility 

shown by this species to the 

most frequently used 

antimycotics, highlights the 

urgency for further investigation 

on its risk for human health. 

Nevertheless, and in spite of its 

long-term usage in industry, 

very little is known about this 

microorganism.

As a contribution to increase the 

knowledge on this species, we 

conducted whole genome 

sequencing, assembling and 

annotation of C. rugosa

genome, together with RNA 

sequencing for transcriptomics 

analysis (in a collaboration with 

the Génolevures Program, 

http://cbi.labri.fr/Genolevures/). 

Our main objective was to help 

determine if this species 

constitutes a risk for human 

health, by looking for functional 

genes related to genes 

traditionally associated with 

pathogenicity in yeasts.

A detailed study of open reading 

frames from the preliminary 

annotation of C. rugosa genome 

confirmed the evolutionary 

importance of this species 

within yeasts and, together with 

transcriptomics data from RNA 

sequencing, revealed that 

intriguing events take place at 

C. rugosa cells.

Introduction

Candida rugosa (also known as Candida cylindracea) is a

Saccharomycotina yeast known for its lipase genes, under extensive

industrial use (Fig. 1). However, an increasing number of reports

describing this species as the causative agent behind several cases of non-

albicans candidiasis [e.g. 1], together with its low susceptibility to the most

frequently used antimycotics [2], highlights the urgency for further

investigation on its risk for human health.

As a contribution to this effort, we conducted whole genome sequencing,

assembling and annotation of this species.

Materials and Methods

We performed a workflow (Fig. 2) starting with DNA and RNA extraction

from Candida rugosa cultures grown under standard conditions. The

sequencing step was performed at Génolevures Consortium which resulted

in a preliminary assembly of 69 scaffolds. In parallel, the transcriptome of C.

rugosa was determined using RNA-seq bioinformatics protocols.

Table 1 / Genomic features

annotated by MAKER [1] in the

genome of C. rugosa.
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Figure 1 / Lipase from Candida rugosa used for 

biodetergent production (Presto) and for industrial 

purposes  (Sigma-Aldrich).  

Results (continued)

Surprisingly, C. rugosa revealed a substantial number of open reading

frames (ORFs) starting with alternative starting codons (i.e. CTG and TTG

instead of the standard initiator ATG) (Table 2). As a way to confirm such

intriguing results, we analysed its mRNAs, that had been sequenced also.

This allowed us to confirm and further extend the amount of alternative

starting ORFs (Table 3) and to detect supertranscriptional structures (tens of

thousand bps long) that included several genes (Fig. 3).

Features Counts

gene 4451

mRNA 4478

exon 6786

CDS 6778

5’ UTR 265

3’ UTR 28

tRNA 53

rRNA 17

SINE 4

LINE 204

LTR 260

transposon 120

snRNA 2

simple_repeats 180

protein_match 1229674

C. rugosa C. albicans S. cerevisae

ATG 2772 5804 5868

CTG 797 0 0

TTG 575 0 4

Other codons 13 88 87

Figure 3 / IGV visualization of the mapped file, showing below C. rugosa features and the

reconstructed transcriptome, with (a) and without (b) reference genome as guide. A

supertranscript is presented at the lower track, encompassing several genes.

Future work

We expect to: 1)  resequence this genome in order to reach a number of 

scaffolds that is close to the predicted number of chromosomes (8);

2) re-annotate the final assembly;

3) perform ribosome profiling (sequencing of mRNA fragments 

that are retained inside the ribosomes) to check if abnormally starting 

mRNAs or supertranscripts are actually translated.
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Figure 2 / Workflow for 

the genomic analysis of 

C.rugosa. DNA/RNA were 

extracted from standard 

growing cultures and 

sequenced through 

Illumina technology. DNA 

was assembled still at 

Génolevures Consortium 

and annotated at iBiMED-

UA. RNA data was 

bioinformtatically

analyzed at iBiMED-UA . 

For this, sequencing 

reads from RNA-seq were 

filtered by quality and 

mapped to the preliminary 

assembly using HiSat2 

[4]. The complete 

transcriptome was 

obtained using StringTie

[5] as a way to: 

1) confirm the previous 

annotation; 

2) determine the level of 

expression of all 

annotated genes and, 

3) confirm genomic 

features at 

transcriptome level. 

Table 2 / Number of ORFs from C. rugosa, C. albicans

and S.cerevisiae starting with each start codon, as 

predicted my MAKER [1]. 

Table 3  / Alternative initiation codons found in genes (as 

in Table 2) and in mRNAs (from RNA-seq data). Note 

that, at the mRNA level, alternative initiation is further 

increased (in red).

Results

The genome of C. rugosa is probably haploid and distributed by 8

chromosomes, with a total size of 10,6 Mbps (FACS and PFGE analyses, data

not shown). Genome de novo annotation was carried out with MAKER [3],

using the 69 scaffolds and RNA-Seq data from C. rugosa, EST info from S.

cerevisae and protein sequences from Ascomycota species as input. We

obtained the genomic features summarized in Table 1.

DNA Codons

ATG CTG TTG Total

R
N

A
 C

o
d

o
n

s

AUG 1078 0 0 1078

CUG 715 595 158 1468

UUG 375 136 348 859

GUG 2 0 0 2

Missing 611 72 72 755

Total 2781 803 578 4162
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Results

Fifty participants [15 male, 67.26±9.31yrs, FEV1 1.24±0.53, FEV1pp

49.52±19.67%) completed the two data collections.

Relative between-days reliability was moderate to excellent for inspiratory 

ARS and moderate to poor for expiratory ARS (Table 1).

Good absolute between-days reliability was found in the Bland and Altman 

plots (Figure 2).

Significant negative and moderate correlations were found between 

inspiratory number of crackles (rs=-0.302; p=0.037) and wheeze occupation 

rate (rs=-0.304; p=0.036) at posterior right chest with FEV1 (L). Significant 

negative and moderate correlations were found between inspiratory number 

of crackles both at posterior right (rs=-0.443; p=0.002) and left (rs=-0.286; 

p=0.049) chest with FEV1pp. No correlations were found at any chest 

location and ARS during expiration.

Conclusions

Adventitious respiratory sounds, specially number of crackles, when 

recorded in the inspiratory phase, show excellent reliability and moderate 

validity to assess lung function in patients with COPD. Thus, crackles might 

be a promising measure to monitor lung function in patients with COPD.

Validity and reliability of computerised adventitious 

respiratory sounds in COPD

Abstract

Computerised adventitious 

respiratory sounds have been 

indicated as a promising 

outcome measure to monitor 

small changes in lung function 

of patients with chronic 

obstructive pulmonary disease 

(COPD). Nevertheless, before a 

measure can be used in clinical 

practice its measurement 

properties (e.g., reliability and 

validity) should be tested. 

Results showed that 

adventitious respiratory sounds, 

specially number of crackles, 

when recorded in the inspiratory 

phase have excellent reliability 

and moderate validity to assess 

lung function in patients with 

COPD. Thus, crackles might be 

a promising measure to monitor 

lung function in patients with 

COPD.

Background

Respiratory sounds are the outcome most directly related to the movement 

of air within the tracheobronchial tree.1 Thus, changes in their 

characteristics, namely presence of adventitious respiratory sounds (ARS) 

in computerised auscultation, have been indicated as promising outcome 

measure to monitor small changes in lung function of patients with chronic 

respiratory diseases. Nevertheless, before a measure can be used in a 

given population, its measurement properties should be tested. 

The within-day reliability of ARS was found to be excellent with no 

systematic bias in stable patients with chronic obstructive pulmonary 

disease (COPD).2 However, according to our best knowledge, between-day 

reliability and validity of respiratory sounds have never been assessed in 

patients with COPD. This study aimed to assess the between-day reliability 

and validity of ARS to monitor lung function in stable patients with COPD.

Methods

Design & Participants: A cross-sectional study with outpatients with stable 

COPD recruited from a Central Hospital was conducted.

Mesures: Socio-demographic (age, gender) data were first collected. Then 

respiratory sounds were recorded simultaneously at posterior right/left chest 

using air-coupled electret microphones (Figure 1). Finally, lung function 

[forced expiratory volume in 1 second – absolute (FEV1) and percentage 

predicted (FEV1pp)] was recorded with a spirometer.

Respiratory sounds recordings were also repeated five to seven days after 

the first data collection, provided that the patient was stable in this interval 

(i.e., symptoms and medication remained unchanged).

Statistics: ARS (i.e., number of crackles and wheeze occupation rate) were 

processed per respiratory phase (inspiration and expiration) using validated 

algorithms3, 4. Descriptive statistics were used to describe the sample. 

Between-days relative and absolute reliability were calculated using the 

intraclass correlation coefficient (ICC1,2) and Bland and Altman plots, 

respectively. Construct validity, against spirometry, was explored with the 

Spearman's rank correlation coefficient.

Project funded by Fundação para a Ciência e Tecnologia (SFRH/BD/101951/2014).
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Table 1. Between-day reliability of inspiratory/expiratory number of crackles and wheeze 

occupation rate per respiratory phase.
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Figure 2. Bland-Altman plots of data collection 1 (S1) and 2 (S2). Inspiratory (A, B) and 

expiratory (C, D) number of crackles (A, C) and wheeze occupation rate (B, D) at posterior 

right chest. Solid lines represent the zero value dashed lines show the associated bias and 

95% upper (ULA) and lower (LLA) limits of agreement.

Figure 1. Respiratory sounds recording set up.

Inspiration Expiration

No. crackles %wheezes No. crackles %wheezes

PR (n=44) 0.790 

[0.618-0.885]

0.565 

[0.207-0.762]

0.421 

[-0.054-0.682]

-0,005 

[-0.847-0.454]

PL (n=42) 0.741

[0.521-0.859]

0.481 

[0.040-0.720]

0.248 

[-0.387-0.593]

0.068

[-0.725-0.593]

Legend: PR – Posterior right chest; PL – Posterior left chest. 
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Unraveling isoform-specific functions of 
GSK3 in male fertility

Abstract
The two isoforms of glycogen 
synthase kinase 3 (GSK3), 
GSK3alpha and GSK3beta, may 
play a role in spermatogenesis. 
Loss of GSK3alpha results in 
male infertility due to decreased 
sperm motility and metabolism. 
However, mice with a 
conditional testis knockout of 
GSK3beta are normal and fertile. 
In human, GSK3 is present in 
spermatozoa but its subcellular 
location and function is still 
unknown. The key to 
understanding the physiological 
role of each GSK3 isoform 
depends on identifying isoform-
specific interactors. 
We performed a yeast two-
hybrid screen using GSK3alpha 
and GSk3beta as baits and a 
human testis cDNA library as 
prey. The resultant interactome
was analyzed using 
bioinformatic tools. Additionally, 
the subcellular location of GSK3 
in human sperm was 
determined. 
The screened yield 93 positive 
clones encoding 49 different 
proteins for GSK3alpha and 55 
positive clones encoding 18 
different proteins for GSK3beta. 
55% of GSK3alpha interactors 
and 22% of GSK3beta 
interactors contain the 
consensus sites for GSK3 
phosphorylation. Also, around 
80% of the GSK3 interactors 
identified are novel. 
Interestingly, 44% of GSK3alpha 
and 61% of GSk3beta 
interactors are highly expressed 
in testis, suggesting a key role 
in this tissue. For instance, 
LRP6 was identified as a 
GSK3alpha interactor and has 
been associated with 
spermatozoa epididymal
maturation. In human sperm, 
GSK3 has distinct subcellular 
localization: GSK3alpha is 
primarily detected in the 
flagellum while GSk3beta is 
primarily located in the head. 
The results suggest a distinct, 
non-overlapping role for GSK3 
isoforms in male fertility. 

GOAL

Characterize GSK3 in human spermatozoa and identify GSK3 interactors in human testis. 
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Presence of GSK3 isoforms 
in human spermatozoa was 
accessed by 
immunocytochemistry and 
Western blot

Protein-protein Interactions: HIPPIE and IMEx databases
Putative GSK3 phosphorylation site: ELM; PhosphositePlus; Kinase 
Net; NetPhos 3.1; ScanProsite; GPS 3.0. 
Expression patterns: UniGene and Expression Atlas-EMBL EBI
Phenotype: Mouse Genome Informatics (KO phenotype)
Network construction: Cytoscape 3.4

Bright Field Alexa 595 Hoescht

P

GSK3 known interactors

GSK3 new interactors

GSK3 Phosphorylation site

Spermatogenesis defects

Male reproductive system defects

Infertility

RESULTS

CONCLUSION
An analysis of the GSK3 testis interactome revealed that both isoforms can have distinct functions since only 10 interactors thus far are common to both
GSK3⍺ and GSK3β Around 80% of the interactions identified are new interactors. For GSK3⍺, 55% and for GSK3β, 22% of the interactors present the
GSK3 consensus phosphorylation site. Around 50% of GSk3 interactors identified are highly expressed in testis and 4 are restricted to testis (CMTM2;
DDI1; TEKT5; TTC16). Moreover, 3 GSK3 interactors when KO lead to male infertility phenotypes. GSK3⍺ is located in the flagellum while GSK3β is
located mainly in the head. LRP6, one of the GSK3⍺ interactors identified has been associated to epididymal maturation. Here we show that in human
spermatozoa, LRP6 is located in the flagellum and when phosphorylated is located in the midpiece. AKAP11 is located to the head of the spermatozoa.
These results hint a prominent role of GSK3 isoforms in testis and spermatozoa physiology.
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Cytomegalovirus’ evasion of the peroxisome-

dependent antiviral immune

Abstract

The HCMV (human 

cytomegalovirus) has developed 

various strategies to subvert the 

host antiviral response1. It 

encodes vMia (viral 

mitochondria-localized inhibitor 

of apoptosis), a protein that 

plays an important role on the 

inhibition of apoptosis and on 

the disruption of the antiviral 

signaling downstream from the 

mitochondrial MAVS 

(mitochondrial antiviral 

signaling adaptor), through the 

induction of mitochondrial 

fragmentation2,3. Here we 

demonstrate that vMIA also 

localizes at peroxisomes and 

induces peroxisomal 

fragmentation. As in 

mitochondria, vMIA also inhibits 

the peroxisomal MAVS-

dependent antiviral signaling. 

However, this mechanism 

seems to be distinct in both 

organelles since the inhibition 

of peroxisomal-dependent 

antiviral response is 

independent of peroxisomal 

fragmentation. 

Our results confirm that 

peroxisomes constitute a 

platform for evasion of the 

cellular antiviral response and 

that the HCMV has developed a 

mechanism by which it is able to 

specifically evade the 

peroxisomal-dependent antiviral 

signaling.

vMIA localizes at peroxisomes and induces their fragmentation

In order to investigate the precise intracellular localization of vMIA and its 

putative influence in the peroxisome-dependent antiviral signaling, mouse 

embryonic fibroblasts (Mefs) MAVS-PEX cells, which express MAVS solely 

at peroxisomes, were transfected with a vMIA-myc construct derived from 

HCMV. Immunofluorescence studies demonstrated that vMIA localizes at 

peroxisomes as it colocalizes with the peroxisomal marker Pex14 (Figure 1 

A a-c). Further analysis has also shown that the cells expressing vMIA

presented a higher number of smaller peroxisomes, indicating that vMIA

induces peroxisomal fragmentation. To confirm this, we studied the 

morphology of peroxisomes and performed statistical analysis to quantify 

the percentage of cells that presented fragmented peroxisomes after vMIA

expression. As shown in Figure 1 B, vMIA expression leads to a 60% 

increase of fragmented peroxisomes in comparison to the control. These 

results were also obtained in infected HFF cells and HepG2 cells 

transfected with vMia (results not shown).
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dCollege of Life and Environmental Sciences, Biosciences, University of Exeter, UK 
eDivision of Gastroenterology, Boston Children’s Hospital and Harvard Medical School, USA

Figure 1. HCMV vMIA localizes at peroxisomes in Mefs MAVS-PEX cells (A) and induces 

peroxisomal fragmentation (A and B).

peroxisomal fission. DLP1 silenced Mefs MAVS-PEX cells were transfected 

with vMIA-myc and stimulated with RIG-I-CARD. The quantification of IRF1 

mRNA expression by RT-qPCR reveled that the disruption of peroxisomal 

fragmentation did not affect the capacity of vMIA to inhibit the peroxisomal 

MAVS-dependent response (Figure 2 B), suggesting that peroxisomal 

fragmentation is not essential for vMIA function.  

Conclusions

 vMIA localizes at peroxisomes and induces their fragmentation.

 vMIA interacts with peroxisomal MAVS and inhibits the peroxisomal 

MAVS-dependent antiviral signaling.

 vMIA’s inhibition of peroxisomal-dependent antiviral response is 

independent of peroxisomal fragmentation. 
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HCMV vMIA inhibits peroxisomal MAVS-dependent antiviral response

In order to analyse the role of vMIA on the peroxisomal MAVS pathway, 

Mefs MAVS-PEX cells were transfected with vMIA-Myc and, 24h after, the 

antiviral signaling was stimulated by transfection with a constitutionally 

active mutant of RIG-I (RIG-I-CARD). The reduction in the mRNA 

production, measured by RT-qPCR, of the ISGs (interferon stimulated 

genes) viperin (results not shown) and IRF1, in the presence of vMIA, 

demonstrated a strong inhibitory effect on this specific pathway (Figure 2 A).

Peroxisomal fragmentation is not essential for vMIA to disrupt the 

peroxisomal-dependent antiviral response

vMIA-induced fragmentation was shown to be essential for the inhibition of 

the mitochondrial-dependent antiviral response2,3. To understand if this 

would also be the case at peroxisomes we disrupted peroxisomal 

fragmentation by silencing DLP1, the cytoplasmic GTPase that mediates

Figure 2. HCMV vMIA inhibits peroxisomal MAVS-dependent antiviral signaling (A) which is 

independent of peroxisomal fragmentation (B), in Mefs MAVS-PEX cells.

This study was published as Magalhães

AC, Ferreira AR, Gomes S, et al. 

Peroxisomes are platforms for 

cytomegalovirus’ evasion from the cellular 

immune response. Sci. Rep. 2016; 6; 

26028. doi:10.1038/srep26028.
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Candida albicans gene mistranslation as a

modulator of host-pathogen interactions and

pathogenesis.

Abstract

Candida albicans is a

commensal and a pathogen that

occurs in a broad range of human

body sites. It has the capacity to

survive and proliferate in

environments with drastic changes

conditions. This human pathogen

decodes the leucine-CUG codon both

as leucine and serine using a novel

serine tRNA (tRNACAG
Ser). In contrast

to other tRNAs, this is charged by two

aaRSs, SerRS and LeuRS.This

genetic code alteration should cause

proteome disruption and be highly

detrimental due to the distinct

characteristics of the two amino

acids. However, C. albicans

incorporates about 3% of Leu and

97% of Ser in CUGs, producing

heterogeneous mixtures of

polypeptides from single mRNAs.

These values are flexible as leucine

misincorporation fluctuates between

0.6% and 5% in response to

environmental stress.

The aim of this study was to

identify molecules and pathways

involved in the regulation of

mistranslation, and ultimately

contribute to a better knowledge of

this C. albicans unique feature. To

accomplish this, levels of the SerRS

and LeuRS were determined using a

mutant gene reporter based on the

GFP. The GFP opening reading frame

of this probe was fused to the

promoters of the SerRS and LeuRS

genes (SES1 and CDC60 genes) and

its fluorescence was indicative of

their activity. Additionally, to identify

putative regulators (kinases and

transcription factors (TF)) of the

SerRS and LeuRS activity, C.

albicans strains from a kinase and

transcription factor knockout (KO)

collections were transformed with the

same fluorescent reporter system

and activity of both aaRSs were

quantified in several physiological

conditions, using epifluorescence

microscopy and by western blotting.

Results with WT strains suggest that

an increase of Leu incorporation at

CUG codons is associated with an

increase of LeuRS/SerRS expression

ratio in C. albicans.

We hope now understand the

mechanism of regulation of genetic

code ambiguity in C. albicans.

•

•

•
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 BRI2:PP1 complex is involved in the dynamic regulation of neuronal 

differentiation

 BRI2 processing has a correlation with its neuritogenic role

HippocampusCortex
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BRI2 is a novel player in neuronal differentiation

Abstract

BRI2 is a ubiquitously expressed 

type-II transmembrane protein 

whose physiological functions 

remains elusive. Nevertheless, it 

has ben associated with the 

development of some dementias, 

particularly Familial British and 

Danish dementias (FBD and FDD) 

and Alzheimer´s disease (AD). 

BRI2 suffers proteolytic processing 

resulting in the secretion of several 

peptides. During the maturation 

process it suffers post-translational 

modifications leading to various 

forms of BRI2 that may have 

different cellular locations and 

physiological functions.

In this work, BRI2 was identified as 

novel protein phosphatase 1 (PP1) 

interacting protein. Moreover, we 

were able to determine BRI2 as 

PP1 substrate, which bind to the 

latter through an RVxF motif 

(3KVTF6). In fact, when BRI2:PP1 

interaction was completely 

abolished BRI2 becomes 

irreversibly phosphorylated. The 

physiological relevance of 

BRI2:PP1 complex was pursued, 

and we provide for the first time 

evidences suggesting BRI2 

phosphorylation as a regulatory 

mechanism for its proteolytic 

processing. Further, a correlation 

between BRI2 phosphorylation and 

neurite outgrowth was established. 

In order to understand the 

trafficking and signalling effects of 

BRI2 and to unravel the 

mechanisms underlying the BRI2 

neuritogenic role, BRI2 brain 

interactome was identified and 

characterized. In silico analysis of 

the interactome strengthened our 

results suggesting a role for BRI2 

in neuronal differentiation and 

some potential underlying 

mechanisms were pointed out.

In essence, this work significantly 

contributed to the understanding of 

the physiological function of BRI2 

that could be valuable for the 

understanding of its associated 

pathologies.

Conclusion

Two mutations in the BRI2 gene are responsible for the development of two 

rare early onset forms of dementia, Familial British and Danish dementias 

(FBD and FDD, respectively), that share clinical and neuropathological 

characteristics with Alzheimer´s disease (AD), involving brain deposition of 

abnormal proteins. It is speculated that this abnormal deposition might result 

from abnormal intracellular targeting, signaling and processing of its 

precursors which results in neuronal dysfunction.

Therefore, the work here presented provides valuable information on the 

physiological mechanisms associated with BRI2 which might have 

implications for the development of new therapeutic strategies for 

neurodegenerative diseases.
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Fig 2 / BRI2 processing analysis in SH-SY5Y cells transfected with Myc-BRI2 constructs. To asses 

BRI2 processing the ratio of BRI2 N-terminal fragments (NTF) with full-length protein was calculated. 
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 BRI2:PP1 complex formation in both rat cortex and hippocampus

 Abolishment of BRI2:PP1 interaction using PP1-binding motif mutants, 

resulting in significant increase of BRI2 phosphorylation levels 

Fig 1 / Validation of BRI2:PP1 complex by co-immunoprecipitation assays. A - Rat brain cortex and 

hippocampus extracts were immunoprecipitated with BRI2 antibody bound to protein G dynabeads. 

B – Extracts from SH-SY5Y transfected with Myc-BRI2 (M-BRI2) and Myc-BRI2 KATA (M-BRI2 KATA) 

constructs were immunoprecipitated with both PP1γ and PP1α antibodies bound to protein G dynabeads. 

NC, Negative control; Myc-N, empty vector; IP, immunoprecipitation; IB, immunoblotting.

Fig 5 / BRI2 brain sub-network for neuronal differentiation annotated proteins. 

 Almost 50% of the BRI2 brain interactome is involved in neuronal 

differentiation-related events, namely cytoskeleton organization, 

neuronal trafficking and cell adhesion
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Fig 3 / Morphometric analysis of SH-SY5Y cells transfected with Myc-BRI2 constructs for 48 hrs treated with 

GI254023X inhibitor. Quantitative data are presented as mean ±SEM obtained by analyzing at least 30 

cells per condition from 3 independent experiments. * p<0.05, ***p<0.001 for comparisons between control 

and GI254023X conditions using t-student´s test. Bars, 10 µm.

BRI2:PP1 complex validation

A. BRI2:PP1 complex B. Abolishment of BRI2:PP1 interaction

BRI2 phosphorylation affects its biology

 BRI2 processing is modulated by phosphorylation

Proposed dual role for BRI2 in neuronal differentiation
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Fig 5 / Schematic depiction of BRI2 phosphorylation induced neurite outgrowth. BRI2 and PP1 interact 

through the RVTF motif present in BRI2 protein regulating its phosphorylation levels. When BRI2:PP1 

formation is impaired BRI2 becomes phosphorylated. The phosphorylation of full-length BRI2 favors its 

processing and promotes the emergence of neurites. The increase BRI2 fragments resulting from its 

processing play a role in neurites’ elongation and stabilization. 

BRI2 brain interactome identification and characterization
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CINTESIS.UA / UA

Center for Health Technology and Services 

Research

Abstract

Scientific research, fundamental 

or translational, should be at the 

service of humanity's health, 

well-being and long-life 

happiness. For this to happen, it 

is necessary to scientifically 

study the basic psychological 

processes like attention, 

memory, language, thought, 

emotion, decision making and 

other processes (experimental 

psychology). Then, application 

models that guarantee the 

effectiveness, efficiency and 

evidence of positive outcomes 

(health psychology, 

neuropsychology, forensic 

psychology) should be tested. 

Long-life happiness will only be 

possible if grounded/supported 

by scientific research in 

behavioral and social domains 

related to aging (behavioral and 

social gerontology). In summary, 

the research in psychology and 

gerontology at CINTESIS.UA is 

rigorous, innovative, with 

mathematical modeling, inspired 

by an evolutionary perspective, 

with high social relevance and 

impact.

G6 - AgeingC: Ageing Cluster

The focus of the Aging Cluster group (CINTAging) includes attention and advocacy to 

healthy and active ageing (HLY), health inequalities, chronic diseases, adherence to 

treatment, new care model (integrated care and large efficiency gains) leading to 

actions toward empowerment and innovative interventions, friendly environments, 

financial sustainability of health and social systems, and an innovative approach to 

growth and market focusing on old people. Research is pursued both in health centers 

and hospitals, and in social services and community settings. The target groups are 

people ageing either in the community or in institutions, and specific groups of people 

with frailty, disability, dementia, and centenarians, among others, that the group 

screens, triages, and plans personalized care, services and politics.

The group is organized in 2 main research and practice areas: 

(1) Behavioural and Social Gerontology - focusing on ageing process and on 

politics, services and equipment for old people;

(2) Clinical Gerontology and Geriatrics - focusing on health and family care, mental 

health and dementia, and on intervention programs

G7 - PsychoLive: Psychology & Long Living

The PsyLab – Laboratory of Experimental and Applied Psychology of the University of 

Aveiro, has five research units, three of which are coordinated by researchers that 

belong to CINTESIS.UA: the NeuroLab, the OlfactionLab, and the EvoCogLab.

NeuroLab

In general, the NeuroLab is dedicated to the study of the neurological bases of 

behaviour, emotion and cognitive processes. In particular, most of our projects focus on 

studying the psychophysiological markers of various aspects of face perception 

(recognition of identity, emotional processing, social inferences and first impressions 

from faces, etc.) and face processing in different contexts (e.g., factors that affect the 

performance of eyewitnesses, relation between emotional processing and personality, 

facial characteristics associated with attractiveness judgements, etc.). We also have a 

research line dedicated to the development of new lie detection techniques. The 

NeuroLab is equipped with various psychophysiological recording and analysis 

systems (e.g., EEG, ECG, EMG, GSR, EOG and eye tracking).

EvoCogLab

The EvoCogLab is dedicated to the study of cognitive processes from and evolutionary 

perspective. We are particularly interested in investigating how the selection pressures 

Humans likely faced throughout the evolutionary process still influence the way our 

cognitive systems work. Memory and attention have been the cognitive processes of 

main interest for us. A set of mnemonic tunings have been investigated: the survival 

processing effect, the increased memory for animates, and an increased mnemonic 

sensitivity to potential contaminants and to potential mating partners.  Regarding 

attention, we have been investigating how threatening stimuli (e.g., spiders and 

snakes) and different facial expressions (e.g., anger and disgust) that have been 

evolutionarily relevant mediate our attentional processes.

OlfactionLab

In the OlfactionLab we seek to understand the influence of chemosignals in emotional 

and cognitive processing, such as attention and memory. We use experimental 

methodologies to enhance our understanding on the role of the sense of smell in 

transmitting relevant information (e.g., social information) that can aid in the promotion 

of adaptive behaviors. We frequently use multisensory stimulation (olfaction, vision and 

audition) to mimic our phenomenological experience and use multimodal measurement 

approaches, namely behavioral and psychophysiological (e.g., ECG). The OlfactionLab

is equipped with an Olfactometer to present the olfactory stimuli and with Biopac to 

measure psychophysiological responses.

Fig 1 / AgeingC: research topics. 

Fig 2 / PsychoLive: research laboratories

Department of Education and Psychology and School of Health 

Sciences, University of Aveiro
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Affective meanings of inheriting and “donating” 

a late onset neurological genetic illness 

an exploratory qualitative study 

Abstract 

In families, three types of legacy 

are received and transmitted: 

values, material and biological. 

The biological legacy has been 

understudied; it takes three 

primary forms: passing on 

genes, transmission of health 

conditions and the use of one’s 

body as a bequest.  

The transmission of health 

conditions (health legacy) is 

embedded with affective 

meanings which have 

implications regarding the way 

families and each family 

member cope with the illness 

process. 

This exploratory qualitative 

study adopts the self-

confrontation method (SCM) to 

explore the meanings and 

affective patterns that people 

with a late onset neurological 

genetic illness attach to the 

health legacy, taking into 

consideration their experiences 

both as “heirs” (receivers of the 

gene) and (potential) “donors” 

(transmitters of the gene).  

Results will contribute to a 

better understanding of how 

these families are dealing with 

the affective and relational 

processes associated with the 

health legacy process. 

Background 

Genetic diseases are family diseases. In families with a history of genetic 

illnesses: those affected with a genetic illness have received (heirs) and will 

potentially transmit (donors) the mutated gene (see Fig. 1). This represents 

a biological and health legacy. 

Autosomal late onset neurological genetic illnesses (such as: Huntington, 

Machado-Joseph, and paramyloidosis) represent a main challenge for 

families and each of its members. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This process involves more than transmitting a gene mutation… it is 

embedded in AFFECTIVE MEANINGS which, in turn, have implications 

regarding the way families cope with the illness process. 

 

 

Objectives 

To examine the meanings and affective patterns of inheriting and donating a 

late onset neurological illness. 

 

 

Methodology 

This study is exploratory and qualitative. Inclusion criteria includes 

individuals (≥ 18 years old) pre/affected with late onset neurological genetic 

illnesses, namely: 

• familial amyloid polyneuropathy (FAP) 

• Machado-Joseph Disease (MJD) and  

• Huntington’s Disease (HD),  

… who are able to consent, excluding individuals with severe cognitive 

impairment.  

 

 

Procedures 

Authorizations from the directors of two patients’ associations (Portuguese 

Association of Paramyloidosis and Portuguese Association of Hereditary 

Ataxias) were obtained. An announcement with basic information about the 

study and its objectives was sent via email to invite people for an interview. 

Those who respond positively will be contacted by phone by the first author, 

who will detail the aims of the study and schedule the interviews. 
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(sigla) 

Complete  

Instrument 

The Portuguese version of Self-Confrontation Method (SCM) (Pereira 

2009) will be used. The SCM invites participants to construct valuations 

based on self-selected events and life episodes that are meaningful to them 

and to identify affective meanings associated with those significant 

experiences.  

 

The method was adapted to collect participants narratives on their 

experience as receivers (“heirs”) and transmitters (“donors”) of a late onset 

neurological genetic illness.  

The interviews start with questions aimed at obtaining socio-demographic 

data and the interview protocol was designed in accordance to the 

procedures detailed in the manual, and includes three stages (Fig. 2):  

 

 

 

 

 

 

     

 

     

 

 

 

     

 

 

 

 

 

 

 

 

 

Data analysis 

Data will be audio-recorded, transcribed and submitted to content analysis 

(WebQDA3.0), involving 3 researchers. 

 

 

Expected results 

Results will contribute to a better understanding of how members of a family 

with a late onset neurological genetic illness are dealing with the affective 

and relational processes associated with the health legacy process. 
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Fig 1 / Pedigree diagram showing the inheritance pattern 

 

1. Gathering the story 

 to identify significant life events 
related to the health legacy.  

2. Valuation elicitation: 

to construct 
valuations/statements that 

summarized the events 
previously identified 

3. Affective rating 

attributing affective terms 
(feelings) to each valuation 

(e.g., joy, happiness, 
disappointment), using a 6-point 

Likert scale - ranging from 0 
(nothing) to 5 (very much). 

Fig 2 / SCM protocol 
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Rumination Room 

A procedure that combines executive control 

activation and exposure to ruminative thoughts

Abstract

Rumination was identified as a 

transdiagnostic process in the 

development and maintenance 

of different psychiatric 

conditions. This maladaptive 

self-reflection process is 

thought to be maintained by 

executive control deficits that 

compromise individuals' ability 

to ignore emotional information. 

The current study tested if 

training individuals to recruit 

executive control when exposed 

to ruminative thoughts can 

decrease rumination. A total of 

120 participants were randomly 

assigned to one of three training 

conditions: 1) activation of 

executive control combined with 

the presentation of ruminative 

thoughts; 2) activation of 

executive control combined with 

neutral thoughts; 3) activation of 

executive control. Participants 

of the three groups reduced 

state rumination and negative 

mood after training. We argue 

that training individuals to exert 

executive control when they are 

exposed to ruminative stimuli 

can ease ruminative thinking 

and rumination-related sad 

mood. 

Several psychiatric conditions, including depressive and anxiety disorders, 

evidence a similar transdiagnostic pathological process in their emergence, 

maintenance and recurrence – Rumination (Mor, & Daches, 2015; Nolen-

Hoeksema, 2000). This maladaptive process consists of an experience of 

repetitive, intrusive and unpleasant thoughts that revolve around a common 

instrumental theme. Rumination has been found to be associated with 

impairments in executive control, namely, with difficulties in the ability to 

suppress irrelevant emotional information (Yang, Cao, Shields, Teng, & Liu, 

2016). Consistently, empirical evidence has shown that tasks recruiting 

executive control tend to reduce, and even eliminate the emotional 

interference effect (Cohen, Mor, & Henik, 2015). This pilot study tested the 

efficacy of a novel paradigm in rumination decrease, combining the activation 

of executive control with the exposure to clinically relevant negative emotional 

stimuli – ruminative thoughts. 

Method

Participants 

120 psychology students (105 women and 15 men, mean age 21.79 years 

and SD = 4.747) were randomly assigned to 3 experimental groups that did 

not differ in sociodemographic characteristics, severity of depressive and 

anxiety symptoms, and trait-rumination.

Materials

Self- report Measures 

Beck Depressive Inventory II (BDI-II)

Beck Anxiety Inventory (BAI)

Ruminative Responses Questionnaire - 10 (RRQ-10)

Momentary Ruminative Self-Focus Inventory Revised (MRSI-R)

Positive and Negative Affect Schedule (PANAS)

Stimulus

Rumination Induction Task 

Arrow version of the flanker task (6m)

4 ruminative thoughts with a maximum duration of 5 seconds in audio 

format, which corresponded to the 4 items with higher score in RRQ-10 (e.g., 

"Why do I always react this way?", "Why can’t I cope better with things?")

4 neutral thoughts with a maximum duration of 5s, randomly selected from 

an empirically validated distraction task (e.g.,"Sometimes I see the clouds 

forming in the sky";"I sometimes imagine the shape of the African continent").

Procedure

After completing BDI-II, BAI and RRQ-10, participants were randomly 

assigned to three experimental conditions: 1) Flanker task + ruminative 

thoughts; 2) Flanker task + neutral thoughts and 3) Flanker task.

Group 1 participants recorded, in audio format, the 4 highest rated items in 

RRQ-10 (ruminative thoughts), and group 2 participants recorded 4 neutral 

sentences (neutral thoughts). These recordings were inserted into ANT.

Afterwards, all participants completed MRSI-R (I), and PANAS (I) and 

performed a rumination induction task, in which they were invited to focus 

their attention on a series of self-focused (or focused on symptoms and 

emotions) ideas and thoughts,. After this induction, all participants completed 

MRSI-R (II) and PANAS (II). 

Group 1 participants (Rumination Room) carried out 6m of flanker task with 

the random reproduction of ruminative thoughts every 10s.

Group 2 participants performed 6m of flanker task with the random 

reproduction of neutral thoughts every 10s.

Group 3 participants performed 6m of flanker task.

Finally, all participants completed MRSI-R (III) and PANAS (III).

Graph 1 / State-rumination progression during training procedure in three experimental 
groups 
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Results

To test the effect of rumination induction in negative mood, a mixed anova

was performed to compare PANAS scores (I, II) in the three groups. From 

I to II (post-rumination induction), a effect of measure was found (F(1,117) 

= 6.932, p = .010), and a effect of group was obtained (F(2,117) = 3.835, 

p = .024), indicating a higher increase in group 1. To test the effect of 

Rumination Room in negative mood, a oneway anova was performed to 

compare post-training delta in PANAS scores (II-III) in the three groups, 

no effect of group was obtained (F(2,119) = .058, p = .944), indicating that 

the flanker task, which involves the activation of executive control, allows 

to decrease negative mood in the presence of ruminative stimuli.

To test the hypothesis that Rumination Room allows to decrease state-

rumination, a mixed anova was performed to compare MRSI-R scores (I, 

II, II) in the three groups. From I to II (post-rumination induction), a effect 

of measure was found (F(1,117) = 56.778, p  .001), and no effect of 

group was obtained (F(2,117) = 1.005, p = .369), indicating an effective 

induction of rumination in all groups. From II to III (post-training), a effect 

of measure was found (F(1,117) = 63.231, p  .001), and no effect of 

group was obtained (F(2,117) = 2,600, p = .079), which seems to indicate 

that the activation of executive control combined with the exposure to 

ruminative stimuli allows to decrease state-rumination (Graph 1).

Conclusion

These results reinforce previous findings, suggesting that executive 

control activation is effective in inhibiting the influence of negative 

emotional stimuli, even when these stimuli are presented in a clinically 

more relevant, albeit predictably more distressful, content. More research 

is needed to understand how we can incorporate the knowledge resulting 

from this experimental data into a more clinically oriented and potentially 

therapeutic strategy. 
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Conclusion 

Memory for the objects and for 

their source was better when they 

were touched by sick people than 

by healthy people. No differences 

occurred in the TV-series scenario, 

even though the objects were 

associated with exactly the same 

faces. These results suggest that 

the mnemonic advantage relies on 

whether the context establishes a 

real opportunity for contamination. 

This mnemonic tuning may belong 

to the general cognitive toolkit that 

evolved as a part of the BEH 

system to help lessen the 

likelihood of coming into close 

contact with pathogens. 
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Results 

Immediate Memory: Performance was close to perfect in both scenarios. 
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Surprise Source Memory: 

 

Remind myself not to touch it, it's contaminated! 

Memory and Contamination 

Abstract 

Memory is “tuned” to remember 

information processed in 

fitness-relevant contexts (e.g., 

survival and reproduction). 

Accordingly, disgusting stimuli 

are better retained than neutral-

looking stimuli. This study 

investigates memory for objects 

touched by sick people. In one 

experiment, objects were 

presented with faces containing 

signs of potentially contagious 

diseases (sick faces) or 

containing no such cues 

(healthy faces). Objects touched 

by sick people were 

remembered better than those 

touched by healthy people. If 

exactly the same faces are 

associated with the objects, but 

the participant is led to believe 

that the sick faces belong to 

actresses with makeup who 

were playing patients in a TV-

show, the mnemonic advantage 

disappears. These results reveal 

adaptive memory functioning as 

it promotes the retention of 

potential contaminants.  
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PTDC/MHC-PCN/5274/2012 

IF/00058/2012  
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Theoretical Background 

Pathogenic microorganisms have posed a recurring threat to survival and 

reproduction over human evolutionary history. To face them humans likely 

evolved the Behavioral Immune (BEH) System - a disease avoidance 

system adaptively attuned to cues connoting infection risk. Such cues 

trigger affective, cognitive, and behavioral responses that work in concert to 

promote the organism’s survival [1].  

Studies have found better memory for disgusting over frightening and 

neutral stimuli [2]. People seem to assume that there is a transference of the 

contaminating properties of disgusting objects to other objects through 

contact. Accordingly, we evaluate more negatively and are more unwilling to 

interact with objects that have been in contact with disgusting stimuli [3].  

 

Main goal  

To explore a mnemonic tuning for potentially contaminating items.  

Will neutral objects that were previously associated with disease-signaling 

cues yield enhanced retention? 

 

Methods 

Participants 

96 young adults (48 per experiment) (Mage_Disease scenario = 22.25, SD = 5.58; 

Mage_TV-series scenario = 22.27, SD = 7.08) 

 

Materials 

30 black-and-white line drawings of objects from the Snodgrass and 

Vanderwart [4] picture set. 

30 female faces from the Karolinska Directed Emotional Faces [5] and the 

Radboud Facial Database [6]: sick/actresses faces (manipulated using 

Adobe Photoshop CC to display disease-connoting cues) and  healthy/TV-

show viewer faces (normal state as supplied in the databases). 

 

Procedure 

Experiment 1: Disease scenario (within-subjects: sick vs. healthy)  > 

Participants were shown pictures of objects along with faces of sick or 

healthy people who had recently touched the object. After every third item, 

the three preceding items were shown again and participants were asked to 

identify whether each had been touched by a sick or a healthy person. After 

a series of these triads, and after a short distractor period, participants were 

surprised with a free recall test for the objects (see Fig. 1). 

 

Experiment 2: TV-series scenario (within-subjects: actress vs. TV-show 

viewer)  > Exact replication of the first experiment, except that the sick 

faces were described as belonging to actresses with makeup, whereas the 

healthy faces were described as being from TV-show viewers. 

 

 

 

 

Fig 2 / Average proportion of correct recall for each condition in the Disease scenario (on the 

left) and in the TV-series scenario (on the right). Error bars represent SEM. 
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Fig 1 / Schematic representation of the procedure. 

 

 

TV-series scenario 

 

Disease scenario 

Fig 3 / Average proportion of correct source identification in the Disease scenario (on the left) 

and in the TV-series scenario (on the right). Error bars represent SEM. 
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Early brain detection of false memories in 

eyewitness testimony

Abstract

Errors in eyewitness testimony 

are frequent and problematic, 

due to the ethical and social 

impact of false positives. As an 

attempt to reduce the

number of errors, it has been 

suggested that identification 

markers based on 

methodologies like ERPs should 

be developed. Twenty-nine

participants viewed crime 

videos, each followed by an 

interference task and a 

sequential lineup. The 

identification of a distractor 

elicited a greater

amplitude of the P100 than the 

correct rejection of a distractor. 

Source estimation analyses 

indicated that the act of 

identifying a distractor is, in

the P100 latency, related to a 

stronger activation of the 

ventromedial and middle frontal 

cortices, areas usually involved 

in false memories,

suggesting an early neural 

detection of false positive 

identifications. 

Introduction

Eyewitnesses are often imperative in crime solving and sometimes the only way 

available to determine the identity of the perpetrator [1].

Due to ethical reasons and their social impact, false positives are the most 

problematic errors [2].

In order to try to reduce recognition errors, lineups are commonly used [3]. 

However, 75% of people who were exonerated by DNA analysis were associated 

with cases involving incorrect eyewitness identifications [4].

According to Wells [5], the use of different approaches, such as eye movements, 

pupil dilation or event-related potential (ERP) patterns should help reduce 

problematic errors.

Regarding ERP patterns, which is the focus of this study, we found only one article 

by Lefebvre and colleagues [6], which explored the relationship between the P300 

and accuracy in identification. So, the objective of this work is to study the 

neuromarkers of false positive errors in lineup performance. 

Method

29 participants (14 woman); average age of 21.9 years (SD=2.41; range 18-26)

EEG – Amplitude band Filter - 150.0, -150.0 µV

EEG – Frequency band Filter - 0.1, 30.0 Hz

EEG Epoch : -100 ms to 799 ms

Design - 2*2*3  within-subjects

Type: Distrator vs Target

Accuracy: Correct vs Error 

Electrode: O1, Oz and O2e

P100 maximum peak positivity

between 80 and 120 ms  at   O1, Oz and O2. 

Results

Fig 1 / Figure 1 legend. 
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2*2*3 Anova

Effect of Accuracy: F(1,28)=6.448, p<.01, η2
p =.187

Effect of Electrode: F(2,56)=15,702, p<.001, η2
p = .359

Split by Type

Target - Anova 2*3

No effect of Accuracy: F(1,28)=.259, p=.615

Distractor - Anova 2*3

Effect of Accuracy: F(1,28)=11,278, p<.001, η2
p = .287

Effect of Electrode: F(2,56)=14,302, p<.001, η2
p = .338

t(0.01)    t(0.05)    t(0.10)   Extreme p

One-Tailed  (TC>DI):       2.160       2.019      1,912     .885

One-Tailed  (TC<DI):      -2.133     -2.009     -1,915     .001

Log of the ratio of averages, 

SnPM randomisations, 

computed bullet proof, 

corrected critical thresholds 

and P values, and 5000 

permutations were performed

Discussion

The greater amplitude of the P100 for the Distractor Incorrect condition (False Positives), 

and the source estimation analyses, indicated that the act of identifying a distractor is, in the 

P100 latency, related to a stronger activation of the ventromedial [7] and middle frontal [8] 

cortices, areas usually involved in false memories, suggesting an early neural detection of 

false positive identifications

Figure 1 / Target  Correct vs Distractor Incorrect

t(0.01)    t(0.05)    t(0.10)   Extreme p

One-Tailed  (DC>DI):       2.759      2.438       2.254     .998

One-Tailed  (DC<DI):      -2.704     -2.400     -2.224     .001

Figure 2 / Distractor Correct vs Distractor Incorrect
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Reproductive concerns and psychosocial 

outcomes in young adult female cancer 

survivors: A systematic review

Abstract

The present systematic review 

aimed to provide an overview of 

the current knowledge on 

reproductive concerns in young 

adult female cancer survivors 

(aged 18-40 years) and their 

relationship with psychosocial 

outcomes. Relevant studies 

were identified using PubMed, 

Scopus, Web of Science and 

Psychology & Behavioral 

Sciences Collection databases 

(2006 to May 2017). Twelve 

studies involving 2119 

participants were included. The 

majority of these studies (58.3%) 

used a cross-sectional design. 

Data confirmed that the young 

women reported significant 

reproductive concerns. 

According to this review, 

experiencing higher concerns 

involved an increased risk of 

depressive symptoms. However, 

impairment regarding outcomes 

such as anxiety and quality of 

life are not yet conclusive in the 

available research.

Method

Search strategy, eligibility criteria and study selection

Following Preferred Reporting Items for Systematic Reviews and Meta-Analysis 

(PRISMA) guidelines [5]. 

Databases: PubMed | Scopus | Web of Science | Psychology & Behavioral

Sciences Collection (through EBSCOhost)

Keywords: “reproductive/fertility concerns”, cancer, “young adult”, depression, 

anxiety, distress and “quality of life (QoL)”. OR and AND functions were used.

Inclusion criteria: (i) having been published between 2006 and 2017 in a peer-

reviewed journal; (ii) being written in English; (iii) involving cancer survivors 

aged 18-40 years; (iv) report the assessment of the reproductive concerns.

A flowchart of the study selection process can be found in Figure 1.

Fig 1 / Flowchart of the study selection process following the PRISMA Statement [5]. 
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Background
• Reproduction is a crucial issue for young adult female cancer survivors facing potential infertility related to cancer treatments [1,2].

• Unique concerns such as premature menopause [3] were reported during recovery. 

• With improvement of the survival time, uncertainty about the fertility state and insufficient knowledge contributes to higher risk of distress [4]. 

Aim: To perform a narrative synthesis of the studies that report reproductive concerns in young adult female cancer survivors and their 
association with psychosocial variables. 
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database searching
(n=967)

Records after duplicates removed
(n= 795)

Records screened
(n=795)
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(n=728)

Full-text articles assessed
for eligibility
(n=33)

Full-text articles excluded, with
reasons (n=21):

• Unavaliable or suplemental study
(n=4)

• Review article (n=7)
• Participants ≤ 18 years or ≥40 

years) (n=5)
• Focus only on fertility decisions 

(n=3)
• Sample included males (n=1)
• Studies reported their reponse

rate as the number of participants
retained from group already
consent (n=1)

Studies included in 
qualitative synthesis
(n=12)

Additional records 
identified through other 
searches
(n=3)

Results

Cancer survivors characteristics

The systematic review included a total sample of 2119 young female cancer 

survivors. The number of cancer patients who enrolled in each study ranged 

from 8 [6] to 356 [7] (SD=232.4). 

References

Checklist Cross-sectional
design n(%)

Qualitative
n(%)

1. Definition of eligibility criteria 7(100) _

2. Locating the research culturally and theoretically _ 3(60)

3. Description of the subjects and setting 7(100) 5(100)

4. Methodology adequate to the objectives 7(100) 5(100)

5. Valid and reliable measures (reported data) 6(85.7; .66≤α≤.91) _

6. Confounding factors identified 2(28.6) _

7. Appropriate analysis data 8(100) 5(100)

8. Voice of the participants adequately represented _ 5(100)

9. Influenced relation research ↔ researcher _ 0(0)

10. Ethics approval 8(100) 5(100)

11. Conclusions congruent with the data analysis 8(100) 5(100)

Table 1 / Critical appraisal of the studies included in the review partially based on 
Joanna Briggs Institute guidelines [8,9].

Appraisal of the studies

50% of the studies 
comprised:

Heterogeneous
samples

11 cancer types such as: breast, 
gynecologic, brain, sarcoma, 
thyroid, bone and lymphoma

Strengths: To lend support to the existing body of literature exploring the relationship between reproductive concerns and 

emotional distress and QoL.

Limitations: Available researches assumed an evidence level from IV. Longitudinal studies should be conducted controlling 

confounding factors in data analysis. 

Clinical relevance: Our findings reinforce the need of the health care professionals to provide adequate information on fertility

preservation options [19] minimizing the effect of these specific concerns.

Conclusion

Main findings

In general, the 12 included studies presented an adequate methodological 
quality, but cross-sectional studies fail to control confounding factors (see 
Table 1). 

Evaluation of the 
main concerns
(58.4% of the 
studies)

• Changes in fertility and parenthood [1,6, 10-12]

• Cancer survivors endorsed ↑ reproductive concerns 
related with desire of having children [7, 13] and 
potential fertility [14]

Relationship with
psychosocial 
outcomes
(41.6% of the 
studies)

↑ reproductive concerns associated with:
• Felling of the inadequacy, fear and devastation [6]. 
• Depressive [15, 16] and anxiety symptoms [17]
• QoL [18]
• ↑ likelihood of experiencing moderate to severe 

depression (OR 1.3, 95% CI, 1.06-1.60).
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CESAM 

Centre of Environmental and Marine Studies 

 

Abstract 

CESAM is a multi- and 

interdisciplinary 

research unit that includes 

researchers from 5 Departments 

of UA (DAO, DBio, DFis, DQ, and 

DGeo) and also members from 

the University of Lisbon. CESAM 

develops international research 

in an integrated manner 

involving the atmosphere, 

biosphere, hydrosphere, 

lithosphere and anthroposphere, 

with the aim of strongly 

contribute to the formulation 

and implementation of national 

and European strategies for 

green and blue Sustainable 

Development. Under this scope, 

CESAM research contributes to 

the sustainable use of natural 

resources, from atmosphere to 

deep-sea environmental 

compartments, actively 

contributing for the benefit of 

society and citizens. 

Mission 

 I. Environmental research continuum from catchment to deep-sea 

 II. Ecosystem-based approach for green and blue Sustainable Development 

 III. Transdisciplinary-based knowledge supporting environmental policies and society 

 IV. Inclusive environment and training programmes towards R&I for smart specialization 

 

 

Strategic Research & Innovation Agenda  

 - Climate Action 

 - Environment & Resource Efficiency 

 - Sustainable Agriculture & Forestry 

 - Marine, Maritime & Inland Water Research 

 - Circular Economy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Research Structure  

CESAM is structured into four interconnected Thematic Lines, which main research topics are listed in 

Fig. 2. 

 

 

CESAM Scientific Productivity 

Fig 1 / Schematic representation of Strategic Research & Innovation Agenda of CESAM. 

216 PhD members, 189 PhD students, and 2 Administrative Technicians 

Departments of Biology, Chemistry, Environment and Planning, Geosciences, and Physics 

of University of Aveiro, and Department of Animal Biology, Faculty of Sciences of University 

of Lisbon 

Marine Ecosystems & Resources 

• Blue economy 

• Deep-sea resources 

• Marine ecosystem-based management  

• Maritime spatial planning 

Environmental Biology & Health 

• Water, soil and human well-being 

• Urban environmental health 

• Food safety and security 

• Emerging environmental health threats 

Ecology & Functional Biodiversity 

•  Biodiversity and ecosystem functions 

•  High throughput techniques  

•  Interspecies interactions 

•  Contamination and emergent pollutants 

Integrated Environmental Systems 

• Innovation benefiting environment 

• Risk assessment 

• Climate change adaptation 

• Inclusive circular economy 

Thanks are due for the financial support to CESAM (UID/AMB/50017 - POCI-01-0145-FEDER-

007638), to FCT/MEC through national funds, to the co-funding by the FEDER, within the PT2020 

Partnership Agreement and Compete 2020. 
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Indoor air quality while sleeping 

under different ventilation patterns 

Abstract 

Sleep plays a crucial role in the 

human welfare. This preliminary 

study aimed to characterise the 

indoor air quality (IAQ) during 

sleep, which has been scarcely 

studied, to better understand 

the occupant’s exposure. 

Comfort parameters along with 

indoor air pollutants were 

assessed in one bedroom 

during the sleeping period of the 

occupant. Four scenarios of 

natural ventilation in the 

bedroom were studied regarding 

IAQ.  

The ventilation setting with door 

and window closed (CDCW) 

promoted the lowest air change 

rate (0.67 ± 0.28 h-1) and the 

highest levels of carbon dioxide 

(CO2), carbon monoxide (CO) 

and volatile organic compounds 

(VOCs). Irrespective of 

ventilation condition, particulate 

matter levels (PM10, PM2.5) 

were always high, although 

maximum values were recorded 

under CDCW. The simultaneous 

opening of door and window 

supplied the highest air change 

rate (4.85 ± 0.57 h-1).  

Several pollutants were found to 

be in concentrations above the 

Portuguese guideline for 

assuring IAQ, namely VOCs, 

formaldehyde and PM2.5, in 

specific ventilation settings.   

 

Background 

Indoor air pollution can cause serious health problems and contribute to 

mortality. Research has been focused on micro-environments where 

people are only during daytime, often neglecting exposure of occupants 

during the sleeping period, which corresponds around to one third of the 

lifetime. Moreover, sleeping environments are usually characterised by 

lower ventilation rates, which promote pollutants’ accumulation. Also, the 

breathing area is closer to potential sources of pollutants, such as bed 

arrangements. 

Sleep has a vital role in the daily welfare and health of people but the 

impact of the quality of the sleeping environment has been scarcely studied.   

 

This study aimed to assess IAQ during sleep in one bedroom with different 

patterns of natural ventilation. The parameters assessed were CO, CO2, 

formaldehyde, VOCs, particulate matter (PM10, PM2.5 and PM1) and 

comfort parameters (T and RH). 

 

Experimental Methodology 

Study Site 

• One bedroom in an apartment in an urban area located on the 3rd floor 

(Fig. 1) with only one occupant (female, 23 years old female, non-smoker) 

Indoor air quality monitoring 

• IAQ parameters monitored by real time monitors | Summer period 

• Ventilation settings studied:  1) CDCW – Closed door, Closed window

     2) CDOW – Closed door, Open window 

     3) ODCW – Open door, Closed window 

   4) ODOW – Open door, Open window 

• For each different ventilation pattern, 3 sleeping periods were monitored 

with a mean period of 7 hours each (between 11PM - 8AM) 

Calculation of Air Change Rates 

• Computer tool based on the build-up and steady state phases of indoor 

generated CO2  

 

Conclusions 

• Values above guidelines were found for PM2.5, VOC and formaldehyde  

• Improving natural ventilation, by opening doors and windows, may 

increase air change rates, but, simultaneously, the infiltration of 

specific pollutants may occur from outdoors or from other spaces of the 

house. 

• Further work is needed to evaluate exposure of a higher number of 

subjects to these pollutants and to assess its impact on the sleep 

quality 
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Fig 1 / (left) Location of the studied apartment in the urban area of Pinhal Novo (district of 

Setúbal, Portugal) | (centre) Apartment floor plan | (right) Photo of the study bedroom (C). 

Graph 1 / Temporal variability of CO2 

during sleeping period for 4 ventilation 

patterns. Red line represents the limit 

value defined by the Portuguese 

legislation.  

 

Graph 2 / Levels of indoor pollutants and comfort 

parameters during sleep for 4 different ventilation 

patterns. Red line represents the limit value 

defined by the Portuguese legislation.  
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Graph 3 / Temporal variation of PM during sleeping:  

(A) Ventilation setting CDCW – day 2  

(B) Ventilation setting ODOW – day 2  

(C) Movement tests with ventilation setting CDCW (red arrows 

indicates scheduled movements) 
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Table 1 / Air change rates (ACHs) for each studied ventilation setting; n is the number of 

used CO2 events for ACH calculation, nbu refers to the build-up phase and nss refers to the 

steady state phase. 

Parameter Limit value 

PM10 50 µg m-3 

PM2.5 25 µg m-3 

VOCs 600 µg m-3 

CO 10 mg m-3 

CH2O 100 µg m-3 

CO2 2250 mg m-3 

Table 1 / Limit values of indoor 

air pollutants established by the 

Portuguese legislation, Portaria 

nº 353-A/2013. 
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Parameters 

 
 

Temperature 

Relative Humidity 

• Recommended range: 

23-26ºC 

• Only ODCW was within 

recommended range 

(24.8 ± 1.1. ºC) 

• All other ventilation 

patterns promoted mean 

indoor temperatures 

around 29ºC 

• Recommended range: 

30 – 60% 

• All ventilation patterns 

promoted RH within the 

recommended range 
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A proteomics approach to understand biocontrol 

mechanisms of Trichoderma species 

Abstract 

Citrus Black Spot caused by the 

fungus Guignardia citricarpa 

has an enormous economic 

impact.  

However, studies addressing the 

reduction or replacement of 

conventional fungicides for its 

control are scarce. 

Trichoderma sp. is the most 

widely used species as a 

biological control agent. 

Nevertheless, only 

scarce reports describe the 

antagonism between 

Trichoderma and G. citricarpa. 

 

To investigate the mechanisms 

involved in the control of G. 

citricarpa, the secretome of T. 

harzianum T1A and of T. 

atroviridae T17 grown in 

medium containing deactivated 

mycelium of G. citricarpa was 

characterized and compared to 

a control condition.  

 

For T. atroviridae T17, results 

showed an increase in the 

secretion of proteins related to 

mycoparasitism and biological 

control and a reduction in the 

secretion of proteins related to 

the metabolism of Trichoderma 

when grown in the presence of 

the pathogen. 

 

But, when challenged by the 

pathogen, T. harzianum T1A 

reduces the total amount of 

secreted proteins, especially 

related to primary metabolism, 

increasing the secretion of 

proteins related to fungal 

interaction. 

 

Our results show, for the first 

time, that T. harzianum T1A 

secretes proteins related to the 

control of G. citricarpa, and 

induction of plant resistance, 

even in the absence of pathogen 

challenge. 

 

Ana Cristina Estevesª,  

Fernanda Limab, Carina Félixa, Rute Terezinhab, Rui Vitorinoc, Pedro Dominguesd, Artur Alvesa  
aDepartment of Biology, CESAM, University of Aveiro 
bDepartment of Biotechnology, University of Caxias do Sul, Rio Grande do Sul, Brazil 
cDepartment of Medical Sciences, Institute of Biomedicine – iBiMED, University of Aveiro, Aveiro, Portugal 
dDepartment of Chemistry, QOPNA, University of Aveiro, 3810-193 Aveiro, Portugal 

Methods 
 

Results 
 

Control 
methodologies 

Environmental 
impacts 

Replace/reduce 
fungicide 

applications 

↓ Costs for 
farmers/exporters 

Alternative solutions 

Biocontrol agents  

Figure 2 / The need for new eco-safe control strategies. 

Trichoderma atroviride T17 

Biocontrol Agent 

Trichoderma harzianum T1A 

Biocontrol Agent 

Guignardia citricarpa  Gc3 

Plant Pathogen 

Figure 1 / Biocontrol agents used against G. citricarpa. 
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178 proteins secreted were 

differentially expressed 

 

 

 

66 proteins were identified 

Figure / 5: Schematic representation of biocontrol mechanisms exerted by T. harzianum T1A over G. citricarpa. 

• T. harzianum T1A secretes proteins related to biological control even in the absence of the prey; 

 

• The exposition to the deactivated mycelium of G. citricarpa promotes an increase of secretion of proteins related to biocontrol; 

 

• For the first time, we showed that T. harzianum T1A constitutively secretes proteins related to the elicitation of plant defenses. 

Conclusions 

Presence of pathogen 
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Control conditions 

Figure / 4: Functional characterization of the 

proteins secreted by T. harzianum T1A in control 

conditions and in the presence of G. citricarpa. 
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 G. citricarpa growth inhibited by 

the secretome of T. harzianum T1A 
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Figure / 3: Proteomics of T. harzianum T1A and T. atroviride T17 in control conditions and in the presence of the pathogen 

Functional analysis of proteins 
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Social valuation of forest ecosystem services 

Exploratory study in the Central region of Portugal 

Abstract 

Recent major advances in 

research into ecosystems 

services have clearly shown that 

not all of the identified services 

are duly taken into account by 

economic markets and in policy-

making processes. Therefore, 

the relevance of social valuation 

of ecosystem services is being 

increasingly recognized and, in 

particular, the urgent need to 

include land users in the 

definition of the value of 

ecosystem services as well as in 

the design of possible 

compensation schemes for 

land-use practices or changes 

therein.  

This research aims to develop 

participatory methods for 

ecosystem services 

assessments, integrating social 

representations on forest values 

and promoting a wider 

discussion on how to increase 

the protection of ecosystem 

services provided by forests.  

The results presented here 

result from an exploratory 

survey applied to key-

stakeholders of the Central 

region of Portugal, highlighting 

the importance of forest areas in 

generating provisioning, 

regulating and maintenance and 

cultural services and the huge 

negative impacts of wildfires in 

those services.  

Sandra Valenteª,  

Celeste Coelhoª, Jan Jacob Keizera 

a Department of Environment and Planning, CESAM, University of Aveiro 

The need for reversing and mitigating ecosystem degradation 

has generated a broad discussion on how to give ecosystem 

services the appropriated weight in the decision-making 

processes. An emergent research topic consists in finding 

approaches and methods for an integrated and holistic 

valuation of ecosystem services, specially accounting for 

services that are not entirely considered by the commercial 

markets. In fact, purely economic valuations and 

commodification of intangible benefits have been strongly 

criticized and increasingly raised demands for plural and 

participatory approaches.  

This research aims to contribute to forest ecosystem services 

(FES) assessment in Central Portugal, especially studying 

social valuation of FES, through stakeholder participation. 

Taking advantage of the participatory activities held in 

RECARE and CASCADE projects (Fig. 1), an exploratory 

survey was implemented to stakeholders related with forests 

(Graph 1). 

The survey was developed based on the ecosystem services 

framework developed under RECARE [1]. The questionnaire 

section dedicated to FES assessment is divided in three types 

of ecosystem services (provisioning, regulating and 

maintenance and cultural) and respondents were asked to 

valued (between -1 and 1) what is the contribution of forest 

areas and burned areas for different services. The 

questionnaire was revised by a set of experts in forest 

management and post-fire management before 

implementation.  

 

Results 

So far, 26 respondents were included in the survey (Graph 1), 

distributed by forest owners and producers, private sector 

(loggers, forestry companies), GOs (ICNF, municipalities and 

parishes) and NGOs (forest associations and environmental 

organizations). Most of the respondents had a university 

degree and ages between 30-50 years old. 

The results concerns the comparison of a typical forest area 

in the Central region of Portugal (Maritime pine forest and/or 

eucalyptus plantations) not affected by fires with a recently 

burned area. 

FES social valuation varied a lot across respondents, and 

although respondents identified timber production as the most 

important function of forests in the region, provisioning 

services were not assessed above regulating and 

maintenance services or cultural services (Graph 2). 

Respondents considered that most of the FES are provided 

by the Central region of Portugal (Graph 3). The comparison 

between social valuations in forest areas and in burned areas 

(Graph 3) highlights the impacts of wildfires in FES.  The 

provisioning services are the ones where the impact of 

wildfires is lower, especially for rock extraction activities, 

biomass for energy production and wood for domestic use. 

On the opposite site, there are the regulating and 

maintenance services, which were assessed as highly 

affected by wildfires. Most of the respondents found it very 

hard to assess certain ecosystem services. 

[1] Schwilch, G., Bernet, L., Fleskens, L., Giannakis, E., Leventon, J., Marañón, T., Mills, J., Short, C., Stolte, 

J., van Delden, H., Verzandvoort, S. (2016). Operationalizing ecosystem services for the mitigation of soil 

threats: A proposed framework. Ecological Indicators 67: 586–597. 
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Graph 3 / Comparison of FES provided by forest area vs burned area - assessment by respondents.  
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Graph 1 / Respondents by type of stakeholder.  

 

Fig.1 / Stakeholder participation in the scope of 

RECARE and CASCADE projects.  
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Graph 2 / Average valuation of different types of ecosystem services provided by forest areas per respondent.  
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Study site 

The coastal stretch between Poço da Cruz and Mira beaches located at 

south of Aveiro (40°27'26.1"N  8°48'05.9"W, see fig. 1) is 5 km long and 

limited by two groins at its ends. This sector shows a very fragile frontal 

dune system (Veloso Gomes et al., 2004) and contains areas that have 

been artificially nourishment, so that it differentiates between "natural" 

beach-dune sections of other "anthropized" ones. A coastal monitoring 

program (fig. 2) have been carried out to analyze the variations in its 

morphology during maritime winter of 2016/2017. This survey including: 25 

topographic surveys of beach and dune profiles with DGPS by INSHORE 

system (Baptista et al., 2011),  in-situ hydrodynamic characterization using 

ECM (Electromagnetic Current Meters) , PT (Pressure Transductors) and 

bathymetric measurements before and after winter. Significant height (Hs), 

peak period (Tp) and average direction of waves have been characterized, 

data obtained from the numerical model SIMAR_104062 of Puertos del 

Estado www.puertos.es. 

 

Results and conclusions 

Differentiated behaviors were identified throughout the studied sector, with 

shoreline migration rates (progradation and retreat) in some areas (fig.3). In 

the middle of the sector, with the presence of a better developed natural 

dune, the frontal dune sand slide induce an seawards shoreline migration 

(which must not be considered as progradation) beach, while in the adjacent 

areas the shoreline retreat is evident, thus combining cross-shore transport 

processes (feeding from the collapsed dune) with longitudinal processes 

(contribution by longshore drift).  

The results of this work will detect  the vulnerability dune areas and those 

where flooding or overwash may occur in the future.  

On the other hand, it contributes to the knowledge of the beaches 

morphodynamics of a high energetic coast, as well as the influence of the 

submerged sand bars in the beach-dune profile and in the maximum height 

reached by the extreme waves. In the submerged zone, the presence of a 

longitudinal submerged sandbar was identified at a depth of around -4 m.   

This study will contribute to the development of an integrated database and 

a numerical tool to forecast scenarios at a short/long term scale and to 

support the development of coastal risk mapping and beach nourishment 

projects. 
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Fig 1 / Aveiro to Cabo Mondego coastal sector (left) ; Poço da Cruz Mira DEM (Mean Sea 

Level), October 2016 (right). 
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Fig 2 / Coastal monitoring methods: a) Beach topography (INSHORE system); b) Dunes 

topography; c) Hydrodynamic parameters (insitu currents and waves) ; d) Bathymetric survey.  

 

Impact of wave climate in dune erosion of Poço 

da Cruz-Mira coastal stretch (NW Portugal) 

Abstract 

Improve knowledge of short to 

long term morphological 

processes will contribute to 

provide guidelines to 

management entities in order to 

reinforce sandy shores resilient 

capacity to extreme events. 

Hazard  reduction at littoral 

zones is a recognized priority 

worldwide and for European 

management in particular 

(Vousdoukas et al., 2017). The 

beaches and dunes of Aveiro 

region (NW of Portugal) are 

among the most threatened 

environments. Optimized 

methods for monitoring and 

modeling coastal changes are 

powerful tools for the scientific 

community. The current work 

includes a coastal monitoring 

program in Poço da Cruz-Praia 

de Mira littoral stretch aiming to 

predict scenarios of beach 

morphodynamic behavior 

subject to moderate and high 

energetic wave regimes. Results 

allow to evaluate the beach 

morphological evolution and 

beach-dune system recovery 

after natural and/or 

anthropogenic hazardous 

events, and the role of the 

dunes as a natural protection 

system. This study also 

contributes to establish the 

interconnections between short-

term (storms, storm clusters 

human activities) and long-term 

processes (SLR, sediment 

supply) on the modelled 

predictive scenarios of coastal 

erosion, overwash and 

inundation 

Aveiro 

Costa Nova do Prado 

Vagueira 

Areão 

Quiaios 

Mira 

Tocha 

Cabo Mondego 

Poço da Cruz 

Poço da Cruz 

Mira Beach 

Storm event Hs(m) Tp (s) Duration (h) Power storm 

Index  (PSI) 

(m2.h) 

 Wave Direction(º) Wind speed 

max (m/s) 

Wind direction(º) 

Oct 23, 2016 4.6 15.2 21 444.36 284 2.3 101 

Nov 21,206 4.4 12.4 15 290.4 294 4.4 259 

Dec 15, 2016 5.4 16.2 31 903.96 301 6.1 360 

Jan 27, 2017 4.3 11.5 12 221.88 292 5.6 236 

Feb 2, 2017 7.8 18.1 82 4988.88 287 11.4 214 

Fig 3 / Beach-dune morphodynamics during maritime winter of 2016/2017.  
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Seasonal dynamics of picoplankton in the NW 

Iberian Upwelling system:  

a metagenomics approach 

Abstract 

The biodiversity and variability 

of the marine microbial plankton 

community was studied in the 

NW Iberian upwelling system. 

This was achieved through the 

use of novel molecular 

technologies, namely high-

throughput sequencing, coupled 

to traditional taxonomic 

approaches (eg. microscopy). 

The use of molecular tools 

enabled a very complete survey 

of the microbial plankton 

community in that region, 

mainly for the poorly known 

smaller species, the 

picoplankton. To this end, 

environmental samples from the 

Ría de Vigo were analysed, 

where species diversity, spatial 

and temporal variability of the 

several groups were related to 

the environmental conditions. 

This study allow a better insight 

into the biological communities 

and their ecology in this coastal 

upwelling region, providing key 

information on the lower trophic 

levels necessary for predicting 

how the system would react to 

future climate changes.  

 

Microbial plankton organisms include diverse taxonomic groups, being key 

players in the biogeochemical processes in marine ecosystems (Azam et al 

1983). They include autotrophs and heterotrophs, as well as species that 

have both autotrophic and heterotrophic nutrition - the mixotrophs. In the 

classical view of marine food chains, diatoms are consumed directly by 

copepods and these by fish (Ryther 1969). Nowadays, it is known that this 

short food chain cohabits with a microbial food web where multiple trophic 

interactions and recycling processes occur (Legendre and Rassoulzadegan 

1995, Teixeira et al 2011).  

However, the study of the smallest size fractions within microbial plankton is 

not an easy task. Conventional microscopy, including inverted and 

epifluorescence techniques (Utermohl 1958, Porter and Feig 1980), allow 

only differentiating the larger species or general groups within the smallest 

sizes. While flow cytometry allows a quicker analysis of pico and 

nanoplankton, the compositional information it provides is restricted. The 

difficulty of identifying these small organisms has limited our ability to 

quantify their diversity and understand the mechanisms underlying the 

structure of their communities and the function they play in ecosystems. 

During the last two decades, the use of molecular techniques has 

uncovered part of the great diversity within microbial plankton (Vaulot et al 

2008), namely the small marine eukaryotes (eg. Díez et al. 2001a, Massana 

et al. 2004) and prokaryotes (Giovannoni et al. 1990, DeLong 1992). The 

coupling between qualitative (e.g. 

fingerprinting methods like DGGE, T-RLFP or ARISA, cloning and 

sequencing), quantitative (e.g. qPCR and FISH techniques) and functional 

(e.g. MAR-FISH) techniques can increase substantially the knowledge 

regarding the diversity and functionality of the several microbial components 

in marine ecosystems (Vaulot et al. 2008). This kind of knowledge allows a 

better understanding of marine systems and of the type of response to 

environmental changes.  

 

Conclusion 

Metagenomics approach though next generation sequencing is a necessary 

tool to study the smallest components of the community.  
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Fig 1 / The study site and the sampling station.  

 

Graph 1 / Graph 1 legend.  

 

Graph 2 / Graph 1 legend.  
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Bioaccumulation patterns of copper-based 
pesticides in soil organisms:
comparing nano- and non-nano agrochemicals

Abstract
Bioaccumulation experiments 
were performed using 
environmentally-relevant 
concentrations of Kocide®3000 
(nano-enhanced copper 
pesticide formulation), 
Champion® (non-nano 
commercial formulation with 
copper hydroxide) and Copper 
Hydroxide (active ingredient 
only) to two soil organisms, 
Porcellionides pruinosus and 
Tenebrio molitor. Experiments 
consisted of a 21-day 
accumulation phase followed by 
a 21-day elimination phase. 
Results show that different 
patterns were followed between 
organisms and between 
different Cu forms. P. pruinosus
shows low to no elimination of 
Cu, indicating the existence of 
an inert fraction. T. molitor
shows a higher uptake and 
elimination rate and a fast 
equilibrium state after exposure 
indicating the ability of possible 
regulation of essential metals.
Results show that accumulation 
patterns depend on the metal 
characteristics and the type of 
organism exposed to.

Introduction
Meeting the world’s food demands without jeopardizing the equilibrium of 
ecosystems is one of the grand challenges of modern agriculture.
Nanopesticides have been suggested to increase agriculture efficiency, productivity 
and sustainability, making them attractive for widespread application.   
Nonetheless, increasing evidence suggests that the processes governing the 
bioavailability, fate and effects of nanopesticides in soil ecosystems may differ 
from conventional products due to their high reactivity and uncharacterized nature. 
This opens new questions about the risks posed by these products to natural 
compartments, that need to be tackled for developing consistent science-based 
regulation.
The present work was performed in the context of the project NanoFARM (ERA 
NET SIINN) and focused on developing a valid approach to estimate
nanopesticides’ potential to bioaccumulate in soil organisms from agroecosystems. 
Copper-based products were selected as case-study for their worldwide importance 
in crop protection and for the variety of commercial formulations available, 
including well-established nano-enhanced compounds.

Objective
To understand bioaccumulation patterns in time of manufactured nanomaterials 
(MNM)-enhanced agro-products; this is a crucial information to derive accurate 
hazard and risk assessment of chemicals.

Materials&Methods
Two soil organisms: Porcellionides pruinosus, Tenebrio molitor
Three copper-based agrochemicals: Cu(OH)2, Kocide®3000, Champion®WP
[Cu2+]=500 mg/Kg // Lufa 2.2 soil

Discussion & Conclusions
•No steady state was achieved in P. pruinosus during the 21 days of uptake → Cu2+

regulation and storage capacity
•Low to no elimination indicates the existence of an inert fraction in P. pruinosus
where Cu2+ is stored. Cu is stored in the S cells of the hepatopancreas (also called 
cuprosomes) → Low k2;
•Steady state was achieved in T. molitor after 21 days of uptake
•T. molitor reached equilibrium compared to P. pruinosus→ Metabolic function
•Fast uptake and steady state and high elimination rate in T. molitor indicates 
regulation is not complete
•Accumulation patterns depend on metal characteristics and exposed species 
physiology
•Higher concentration of Cu2+ from Cu(OH)2 in porewater compared to 
Champion®WP can explain the pattern for fast uptake rate in both species

Table 1 / Initial concentration (Co), uptake (k1) and elimination (k2) rate constants, bioaccumulation 
factors (BAF) and half-lives (DT50) for the accumulation of Cu2+ in P. pruinosus and T. molitor. 

Graph 1 / Porcellionides preuinosus. Graph 2 / Tenebrio molitor. 
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Graph 3 / Cu2+ concentration in porewater after 1 and 28 
days. 

Results

Figure 1 / Experimental design Figure 2 / Toxicokinetics model
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Integrated management of the aquatic 

continuum supported by causalities between 

biodiversity, ecosystem functions and services 

Abstract 

Biodiversity (BD) and the 

ecological processes that 

ensure crucial ecosystem 

functions (EF) enable the supply 

of ecosystem services (ESS). 

The flows between these key 

elements need to be 

characterized, and ideally also 

quantified, to understand the 

causal links between 

biodiversity, ecosystem 

functions and services. These 

are central themes for 

evaluating the supply-side of the 

socio-ecological systems by the 

Assessment Framework 

proposed in the AQUACROSS 

Project. The current knowledge 

on BD-EF-ESS causal 

relationships will be reviewed 

and the concept applied to eight 

case studies across different 

types of aquatic ecosystems in 

Europe: from lakes, to rivers, 

wetlands, estuaries, coastal and 

marine ecosystems. 

The supply of ecosystem services, i.e. the potential or capacity of the 

ecosystem to supply services, is directly linked to the ecological system 

while the demand of ecosystem services, i.e. whether and how the service 

is actually used, is the entry point to the socio-economic system (see Fig. 1). 

 

For example, from the supply side, an assessment could be made of the 

capacity of the system to supply ‘Seafood’ and would include the biomass of 

all fish and invertebrate species that can potentially be used for ‘Nutrition’ 

(i.e. the stocks). From a demand side, the flow of the ‘Seafood’ service to 

society would be the individuals that are actually taken (i.e. the catch). In 

this sense, a change in ecosystem state and biodiversity can lead to a 

change in the supply of services but not necessarily change the demand on 

the service. 

 

AQUACROSS research is looking at the mechanisms by which biodiversity 

sustains functional ecosystems, and how healthy ecosystems ensure 

regulating services, provisioning services and cultural services. This 

complex network of relationships between BD components, multiple EF 

and a myriad of ESS will explored, in addition to the assessment of "impact-

pathways" from multiple activities on biodiversity. 

 

This work will be  implemented in eight case studies, two of them in 

Portugal, the Ria de Aveiro coastal lagoon  (see Fig. 2) and the Canal Pico-

Faial in the Azores.  

 

Conclusion 

AQUACROSS research dwells in the frontier between ecosystem capacity 

and society needs to support sustainable use of natural resources and 

promote integrated management of aquatic ecosystems.  

 

References 

Gómez et al. (2016) Developing the AQUACROSS Assessment Framework. 

Deliverable 3.2, AQUACROSS, European Union’s Horizon 2020 Framework 

Programme for Research and Innovation Grant Agreement No. 642317. 

 

Nogueira et al. (2016). Guidance on methods and tools for the assessment 

of causal flow indicators between biodiversity, ecosystem functions and 

ecosystem services in the aquatic environment. Deliverable 5.1, European 

Union’s Horizon 2020 Framework Programme for Research and Innovation 

Grant Agreement No. 642317. 

 

Acknowledgements 

AQUACROSS has received funding from the European Union’s Horizon 

2020 Programme for Research, Technological Development and 

Demonstration under Grant Agreement no. 642317. 

Thanks are also due, for the financial support to CESAM 

(UID/AMB/50017/2013), to FCT/MEC through national funds, and the co-

funding by the FEDER, within the PT2020 Partnership Agreement and 

Compete 2020. 

Fig 1 / The supply-side of the socio-ecological systems in the AQUACROSS Framework 

(adapted from Gómez et al., 2016). 

 

Fig 2 / Aveiro Natura 2000 continuum (AQUACROSS case study 5) .  
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From scientific knowledge to sustainability:  

strategies for valuing natural resources through 

public participation 

Abstract 

This post-doc research aims to 

build comprehensive bridges 

between science and society. It is 

intended to develop effective 

science communication (SciCom) 

processes that will provide 

opportunities for biological 

science research to be translated 

into tangible/concrete 

improvements in general 

sustainability and scientific 

culture. 

A brief description of some 

projects developed under this 

topic is presented.  

 

Fig 1 / Educational Service at Bussaco National Forest.  
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Fig 2 / IMPRINT+ Erasmus+ project.   imprintplus.org    

 

Fig 3 / FOREST-IN Erasmus+ project.   www.forest-in.eu 

 

Fig 4 / BioLousada environmental education and SciCom. 

project. www.cm-lousada.pt/pt/biolousada 

 

Introduction 

Biodiversity is a crucial support for sustainability sensu lato, including economic, social and environmental 

axes. However, the connection between those elements is not embedded in common sense or in formal 

educative systems. There is an urgent need to correctly educate all sectors of society on these matters, 

from children to stakeholders, providing rationale and alternative models to exploiting resources and 

achieve healthy, ecological and profitable lifestyles. This urgency is acknowledged by the rise of SciCom 

and knowledge brokering, professional fields that promote dialogue between researchers and society. With 

this research we started a communication strategy linking science to education, having achieved 

perceivable/successful results. We developed an integrated approach and know-how to pursue, deepen and 

enlarge that strategy, having created a multitude of sub-projects and partnerships in and outside the 

University to achieve a common goal of sustainability, scientific culture development and biodiversity 

conservation. 

 

Examples of SCIENCE COMMUNICATION  AND BIODIVERSITY CONSERVATION PROJECTS  
 

Educational Service at Bussaco National Forest 

The Bussaco National Forest is a secular inheritance of great natural and heritage value. Its pedagogical 

potential was exploited through the creation of an award-winning multigenerational educative service 

with a vast set of learning activities available for all types of publics. 
 

IMPRINT+ 

IMPRINT+ is an international project , led by University of Aveiro, that aims to highlight the amount of 

natural resources we use in our daily lives. Through education, action and entrepreneurship it empowers 

young European citizens and communities to restore and conserve their local natural resources. 

The motto of the project is that each person has the ability to lower their environmental footprint which 

will contribute to the restoration of ecological, social and economic balance. 
 

FOREST-IN 

INovative and Educational INformation for the Sustainable FOREST Management by Smallholders is an 

international strategic partnership for forest education, coordinated by University of Aveiro. The project 

will feature workshops and international technical visits, tutorials and a mobile app aimed at helping the 

decision making process for sustainable forest management. All embedded in a concerted strategy 

involving the forestry community and the general public.  
 

BIOLOUSADA 

BioLousada was planned as more than an environmental education program, but a strategy to involve 

citizens in valuing and protecting the natural values of the Lousada territory. Under the motto that we can 

only protect what we know, citizens are invited to monthly initiatives dedicated to a certain theme, 

according to the seasons. 
 

PLANTAR LOUSADA 

Plantar Lousada is a citizenship project that aims at raising awareness towards nature conservation and 

the environmental restoration of degraded areas. It is taking place at the Municipality of Lousada and 

counts with the active participation of public institutions and private landowners. During the first 6 months 

of the project, 4500+ trees were planted, 25 institutions and 700+ volunteers participated, being actively 

engaged in further conservation actions.  

 

Conclusion 

Results have shown that an integrated strategy, with a strong and consistent line of action may pull off 

surprising results, when based on local/precise scientific knowledge, engaging people into the protection of 

their specific patrimony and considering each audience’s priorities, context and background (contextual 

model) instead of disclosing general widespread information (deficit model). This research stresses why  

specific SciCom research is required, as the quality of the attained results within each sub-project is 

proportional to the investment in its precise reality/public, understanding the best ways to communicate and 

engage each audience. 

Positive results improvements in include nature conservation, education, jobs creation, social inclusion, fund 

raising and valuation of local assets. 
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►  Influence of pH 

• 100 µg L-1 SMX  standard solutions in ultrapure water with 0.001 mol L-1 

phosphate buffer at different pHs were subjected to solar simulated radiation. 

 

 

 

 

 

 

 

 

 

 

 

Main Goals 

• Investigate the direct photodegradation of SMX under simulated solar 

radiation in ultrapure water.  

• Understand the photodegradation behavior of SMX in  aquatic 

environmental samples (estuarine, riverine and waste water (STPF)) 

with distinctive characteristics.  

• Evaluation of the effect of several factors, such as pH and salinity, that 

might influence the photodegradation kinetics of SMX 

 

 

Experimental Approach 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results and Discussion 

 

►  Photodegradation in ultrapure and natural waters  

• Environmental samples were spiked with 100 mg L-1 SMX and 

subjected to solar simulated radiation. 

 

 

 

 

 

 

Why not use solar radiation to reduce antibiotics 

concentration in aquatic environments?:  

a case study using sulfamethoxazole 

Abstract 

The occurrence of antibiotics, 

namely sulfamethoxazole (SMX) 

in the environment is a subject 

of high concern due to its 

environmental impact. The 

World Health Organization 

warns the misuse of 

antimicrobial medicines and that 

new resistance mechanisms are 

“making the latest generation of 

antibiotics virtually ineffective”; 

at the 2013 G8 Summit, 

scientific ministers issued a 

statement calling antimicrobial 

resistance “a major health 

security challenge of the twenty 

first century”. So, it is important 

to remove the antibiotic from the 

environment, with  

photodegradation being one of 

the most important processes. 

In this work, SMX was 

photodegraded in ultrapure 

water with a half-life time of 0.86 

hours. Photodegradation 

experiments in environmental 

water samples indicated a much 

slower photodegradation rate 

comparatively with the one 

observed in ultrapure water. 

These results showed that the 

impact of the environmental 

water matrix on the SMX 

photodegradation rate may be 

remarkable. Finally, the 

influence of water properties on 

the SMX photodegradation was 

also evaluated in order to 

understand the main factors 

responsible for SMX persistence 

in the aquatic environment.  
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Fig 2: Fitting of a pseudo-first order kinetic model to the direct photodegradation of 
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 Solutions of 

SMX in quartz 

tubes 

Samples irradiated under simulated 

solar radiation using Solarbox 1500 

(Co.fo.me.gra, Italy) witb a 1500 W 

arc xenon lamp 

 

Constant irradiation of 55 W m-2 

(290-400 nm)  

 

Analysis of remain SMX 

concentration (C) by HPLC 

with fluorescence detector 

 

 C0 = 100 µg L-1 SMX  

Fig 1: Experimental procedure scheme  

 

Conclusions 

• SMX direct photodegradation is very fast (t1/2=0.86 h).  

• There is an obvious decrease in the SMX photodegradation rate in 

environmental water samples 

• Salinity causes a decrease in SMX photodegradation rate, especially due to 

the presence of Cl- 

• Photodegradation rate is pH dependent and decreases with pH increase. This 

must be related to the change in SMX charge and its decreasing radiation 

absorbance with increasing pH.  

Table 1: Parameters of the pseudo-first order kinetics fitting and half-life time (𝑡1/2) 

Fig 4: Fitting of a pseudo-first order kinetic model to the 

photodegradation of SMX in ultrapure water with different pHs 
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Experimental data fitted 

to the pseudo first-order 

kinetic equation  

C⁄C0 = e-kt 

t1/2 = ln2/kmeas 

►  Influence of salinity 

• 100 mg L-1 SMX standard solutions in ultrapure water, estuarine water (≅ 

21‰), artificial sea salts (21‰) and NaCl, with 0.001 mol L-1 phosphate buffer 

at pH=7.3, were subjected to solar simulated radiation. 

Fig 3: Fitting of a pseudo-first order kinetic 

model to the photodegradation of SMX in 

different samples at pH=7.3 

Fig 5: Speciation diagrams of SMX 

Fig 6: UV-Vis Absorbance spectra of SMX at different pHs 

Why the  

increase of t1/2?! 

Higher pH 

Lower UV-Vis 

absorbance 

Slower 

photodegradation 

rate 
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Insects from between the land and the sea 

Abstract 

This study aims to identify the 

unknown insect biodiversity of 

Ria de Aveiro special 

protection area. This area has 

been the focus of considerable 

research, but despite being a 

Natura 2000 network and LTER 

sites, insects have been 

systematically neglected, with 

a general lack of interest in 

their study, their taxonomy as 

well as their ecological 

function. This is a major gap 

as insects play a major role in 

ecosystems providing 

services like pollination, 

biological control, nutrient 

cycling, decomposition, 

nutrition for wildlife, among 

others. Since, wetlands are 

vulnerable areas, it is urgent 

to identify and evaluate the 

role of insects in this 

ecosystem. 

Background 

Biodiversity change forecasts have often been based on unrepresentative 

data sets and the most widely used and comprehensive conservation 

assessments have been made for vertebrates (Ceballos and Ehrlich, 2006, 

Stuart et al., 2004; Stattersfield and Capper 2000). However, the highest 

extinction risk and consequently the greatest biodiversity loss is predicted to 

occur in invertebrates, specifically insects (Dunn et al. 2005). 

Invertebrate numbers have decreased by 45% on average over a 35 year 

period in which the human population doubled (Dunne et al., 2002), a 

decline comparable to most iconic vertebrate species. These declines are 

expected to cascade onto ecosystem functioning and human well-being 

(Dirzo et al., 2005). Insects play a major role in ecosystem functioning, 

providing several services, such as pollination, biological control, nutrient 

cycling, decomposition, nutrition for wildlife, among others. Some of these 

services can be especially important in agricultural production systems 

(Ameixa and Kindlmann, 2008) and more recently they were tagged by FAO 

as agents to solve world food crisis by serving as feed or food. 

Lagoons are vulnerable wetlands, and results from climate change 

projections for this century, highlighted the increase risk of floods, which 

already were responsible for the saline intrusion of adjacent areas (Picado et 

al., 2013). Moreover, insects respond to global changes in a nonlinear way 

(Ameixa, 2010), so it is important to identify the species and their roles in 

these biotopes. Apart taxonomic identification we aim to understand food-

web structure and dynamics since these play a major role in maintaining 

species diversity and functioning of ecosystems.  

 

Current work 

In 2016 we started our field collections in several locations of Ria de Aveiro 

(Figure 3), the majority only accessible by boat. We used sweep nets 

(Figure 1 and 4) to collect insects from the halophyte vegetation (Figure 4). 

Currently, we are identifying insects collected (Figure 5).  

According to the type of vegetation where insects were collected and 

available literature we were able to predict some of the interactions between 

several functional types of insects and plants (Figure 6). 

 

 

Future perspectives 

We intend to continue to identify insect species and further explore trophic 

interactions by using tools such as fatty acids. Further one of the aims of this 

project is to engage local population in data acquisition by raising awareness 

on the importance of insect in this ecosystem. 
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Fig 3 / Location of sampling points.  

 

Fig 5 / Same examples of the insects collected. 

Fig 4 / Halophyte vegetation where insects were collected.  

 

Fig 2 / Insect collection on halophyte vegetation. 

Fig 6 / Hypothetical food web based the type of vegetation where the insect 

was collected and available literature. 
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Biochar improves soil hydrology in a 

lysimeter study 

 

Abstract 

Vineyard soils are often kept 

bare and are the most erosive 

land use in Europe. Biochar has 

a large pore network that can 

retain water, and in addition 

biochar can change soil 

aggregation, thereby affecting 

soil hydrology also. This 

ongoing lysimeter study aims to 

monitor various components of 

soil hydrology for one calendar 

year. 

Biochar increased soil water 

retention: controls produced the 

first leachates after 5 weeks, 

while biochar treatments 

measured the first leachates 

after 12 weeks. Biochar 

drastically reduced runoff by 30-

60% (Graph 1) and splash 

erosion by 40-60% (Graph 2), 

depending on rainfall 

conditions. 

Our interim results indicate that 

biochar may be a useful 

management option not only to 

mitigate climate change by 

sequestering soil C, but also to 

improve soil hydrology, under 

current conditions and in 

adapting to climate change. 

 

Context & Aim 

Biochar is being considered as a soil management option to simultaneously: 

i) mitigate climate change by sequestering Carbon in soils; ii) improve soil 

quality; iii) help manage organic wastes; iv) replace peat in organic 

substrates; and v) remediate contaminated soils (1). Meta-analysis has 

revealed that biochar’s large observed crop yield benefits in the tropics, are 

not extended to the temperate zone, on average (2). This is most likely 

because crop yields here are already close to the potential maximum thanks 

to intensive management. The impact of biochar on the hydrological function 

of soils has been researched very little (1). Yet, runoff and erosion from soils 

is a major problem in the EU, and particularly in permaculture crops with 

bare soils in southern European regions where rainfall is more intense. 

 

This study was initiated to find out if biochar (from woody feedstock): i) 

reduces runoff; ii) reduces sediments in runoff; iii) reduces splash erosion; 

iv) increases leachate amount; v) affects organic and mineral particulates in 

leachate; vi) particles erode more for specific size classes; vii) biochar 

affects the soil thermal regime; viii) biochar affects the mobility of copper 

(Fig. 1). 

 

Methods 

Soil (sandy loam) was harvested from a commercial vineyard (MASCC 

project) and transported to the lysimeters of ESAC (Coimbra). Three 

lysimeters were installed with just soil (10 cm), and three were installed with 

biochar-amended soil (4% gravimetric). All lysimeters were equipped with 

probes that monitor soil moisture content, soil water potential, soil 

temperature, and EC (Fig. 2). The experiment started in October 2016 and 

is foreseen to run for one year. 

 

Main results 

Biochar increased soil water retention: controls produced the first leachates 

after 5 weeks, while biochar treatments measured the first leachates after 

12 weeks. Here, we show interim data on runoff and splash erosion. Biochar 

drastically reduced runoff by 30-60% (Graph 1) and splash erosion by 40-

60% (Graph 2), depending on rainfall conditions. 

 

Data on suspended sediments, runoff and leachate quality, soil temperature 

is being analysed. Data on soil structure and texture will be collected after a 

full year of monitoring has been completed. 

 

Conclusions 

Biochar has strong potential to improve soil hydrology of vineyard soils 

under Portuguese climatic conditions. The sustainability and longevity of 

observed results requires further research. 
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Fig 1 / Lysimeter monitoring set-up.  

 

Graph 1 / Runoff for last three rainfall events  

 

Graph 2 / Splash erosion for three rainfall events  
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1.22 m2 soil surface lysimeters (3x control and 
3x 4% biochar) 

Rainfall gauge (logging every 5 min.) 

Splash erosion gutter 

Runoff tube and collection tank 

Leachate tube and collection tank 

Mixing biochar with vineyard soil  Lysimeters prepped with layer of gravel topped by layer of 
acid-washed sand. Soil moisture probes (2 in top and 2 in 
bottom part) logging every 5 min. 

Soil (+biochar) added layer by 
layer and consolidated 

Probes in centre 
measure soil water 
content & potential, 
temperature and EC 
(every 5 min.) 

Soil surface looking up the lysimeter. Control (left) 
and biochar-amended (right) 

Meteo station at 500 m. 

Fig 2 / Lysimeter installation and instrumentation.  
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Valorization of marine microalgae P. 

tricornutum by advanced extraction of anti-

methicillin resistant Staphylococcus aureus 

(MRSA) compounds 

Abstract 

The marine environment has 

been exploited as an emerging 

source of new natural and 

unique biologically molecules 

with potential applications in 

pharmaceutical and 

therapeutical research and drug 

development. This work reports 

the main result related to the 

extraction of bioactive 

compounds from 

Phaeodactylum tricornutum by 

Ultrahigh Pressure Extraction 

(UPE) as well as the result of 

antibacterial assays against 

anti-methicillin resistant 

Staphylococcus aureus (MRSA). 

A factorial design was 

implemented to evaluate the 

statistically important operating 

parameters. The concentration 

of ethanol had a considerable 

effect on anti-MRSA activity. 

Therefore, this work highlights 

the importance of developing 

strategies based on advanced 

analytical methodologies for 

successful  extraction and 

evaluation of bioactivity of 

compounds from microalgae P. 

tricornutum.  

Oceans cover 71% of Earth´s surface, and comprises approximately one-half of 

the total global diversity. Therefore, the marine environment has been exploited 

as emerging source of new natural and unique biological molecules with 

potential properties in pharmaceutical and therapeutical research and drug 

development. Marine microalgae Phaeodactylum tricornutum have been 

extensively investigated due to their antimicrobial activity against several 

bacteria. 

 

A full factorial design was chosen to investigate, at two levels, the effects of 

several parameters, including quantity of sample, (0.25g and 2g) concentration 

of ethanol (20% and 100%), pressure (200MPa and 450MPa), solid/liquid ratio 

(1:5g mL-1 and 1:50g mL-1), and time (1min and 10 min), applied on Ultrahigh 

Pressure Extraction (UPE),  for the extraction of bioactive compounds from P. 

tricornutum. For each extraction, P. tricornutum samples were previously 

processed in accordance to the parameters and levels above mentioned and 

dispensed into flexible bags that were vacuum-sealed. Then, the different 

samples were subject to different conditions defined by the factorial design and 

finally the extracts (see Fig. 1) were assessed in terms of antimicrobial activity 

against MRSA (see Fig.2). 

 

Pareto chart for the effects of antibacterial activity against MRSA (see Graph 1)  

showed that the variation of concentration of ethanol plays an overwhelmin role 

and suggested that this parameter rules the extraction efficiency of antibacterial 

compounds.  

Further studies proved that the optimal concentration of ethanol required to 

extract anti-MRSA compounds from P. tricornutum is about 80% (see Graph 2). 

 

Conclusions 

The concentration of ethanol, among all factors studied, was the most important 

parameter. 

 At concentration of ethanol above 50 % the extracts showed antibacterial 

activity. 

 

Thanks are due for the financial support to CESAM (UID/AMB/50017 - POCI-01-

0145-FEDER-007638), to FCT/MEC through national funds, and the co-funding 

by the FEDER, within the PT2020 Partnership Agreement and Compete 2020. 

 

References 

A.M.S. Mayer, K.B. Glaser, C. Cuevas, R.S. Jacobs, W. Kem, R.D. Little, J.M. 

McIntosh, D.J. Newman, B.C. Potts and D.E. Shuster, Trends Pharmacol. Sci., 

31:255-265, 2010. 

 

Fig 1 P. tricornutum  samples after UPE extraction showing the extracts obtained at 

different experimental conditions. 

 

 

Graph 2 Antibacterial activity against MRSA 

of P. tricornurtum extracts at different 

ethanol concentrations.  

 

K. Duarteª,  

J. P. Costaª, A. C. Freitasb, M. N. Vieirac, R. Pereirac, J. Saraivad, A. M. Gomesb,     

T. A. P. Rocha-Santosa, A. C. Duartea  
aDepartment of Chemistry, CESAM, University of Aveiro,  
bDepartment of ESB, CBQF,  Catholic University of Porto, 
cDepartment of Biology, CIIMAR, University of Porto,  
dDepartment of Chemistry, QOPNA, University of Aveiro 

 

 

 

Graph 1 Pareto chart of standardized effects at 95% 

of confidence level (ME= 0.227; SME= 0.430; A= 

Quantity of sample; B= Concentration of ethanol; C= 

Pressure; D= Solid/liquid ratio and E= time). 
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Influence of urban resilience measures on 

energy fluxes 

Abstract 

Different urban resilience 

measures, such as the increase 

of urban green areas and the 

application of white roofs, were 

evaluated with the WRF-SUEWS 

modelling system, for a future 

climate scenario. The influence 

of different resilience measures 

on the energy balance 

components was quantified. The 

conjugations of the individual 

benefits related to each 

resilience measure shows that 

this measure is the most 

effective one in terms of 

improving the thermal comfort 

of the urban population, due to 

the reduction of both sensible 

and storage heat flux. The 

obtained results are of great 

importance for stakeholders and 

decision-makers. 

The problem 
 

Nearly 75% of Europeans live in cities, and by 2050 this is expected to rise 

to 80% [1]. Cities are no longer only economic, social and environmental 

stimulators, but are in the forefront to achieve the sustainable development. 

Understand of how energy in the form of radiation and heat (energy fluxes) 

influences the urban climate, and both how urban geometry and urban 

materials influence the magnitude and the behaviour of energy fluxes is a 

key issue for urban research. This information is vital to address the 

challenges of urban planning and sustainability: (1) resources management; 

(2) climate change mitigation; and (3) adaptation strategies.  

 
The challenge 
 

Investigate and quantify the influence of the application of resilience 

measures, such as adaptation strategies to deal with heat waves impacts 

in the urban energy fluxes for a future climate projections. 

 
The approach 
 

A modelling setup which includes the Weather Research and Forecasting 

Model (WRF) and the Surface Urban Energy and Water Balance Scheme 

(SUEWS) was applied.  

 

1. A downscaling of the MPI-ESM-LR global model future climate 

projection, following the radiative forcing from RCP8.5, was performed 

with the WRF urban model to Porto urban area (200 m x 200 m 

resolution) (Fig.1) for a medium-term future period (2046-2065); 

2. SUEWS model was applied, using the high-resolution meteorological 

data provided by WRF, to estimate the urban energy fluxes for the  

selected future heat waves in Porto urban (control run); 

3.  Modelling setup was applied for three resilience scenarios to assess its 

effectiveness to mitigate heat waves impacts: S1: duplication of green 

areas; S2: introduction of white roofs in areas with high residential 

density ; and S3: combination of the two previously measures. 
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Fig 2 / Mean difference fields for the selected heat-wave, for the turbulent fluxes of sensible 

(QH) and latent (QE) heat, and the storage heat flux (ΔQS).  
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 1 

  

Changes in the urban planning can influence the magnitude of the 

energy flux, which can directly affect the urban climate and urban 

sustainability. The main advantage of this approach is the study of a set of 

measures (through a quantification of its effectiveness) in a short period of 

time. This is highly advantageous for policy makers and stakeholders’ decision 

making.  

Main outcomes 
 

 Main outcomes are shown in Figs. 2 to 4. The following were concluded [2]: 
 

 The increase of green urban areas promotes an increase of the QE, 

which implies a reduction of QH (less energy will be dissipated into the 

atmosphere) and promoting the cooling of the surface; a QE increment 

also means an increase of the water amount in the system and stay 

available to precipitate, which could be a key measure to mitigate the 

constraints of water availability; 

 The introduction of white roofs implies an albedo increment, thereby less 

solar radiation is absorbed by surfaces, promoting the reduction of QH 

and ΔQS. This contributes to a reduction in the surface temperature.  
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Fig 1 / A. Innermost simulation domain - Porto urban area - with 200 m of horizontal resolution. 

B. Spatial distribution of the land use classification accordingly the United States Geological 

Survey 33-category land use dataset. 
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Abstract 

The use of biomass for useful 

energy production has been 

increasing in the recent years 

and makes part of the energy 

strategies of developed and 

developing countries. The 

driving force for this interest in 

biomass has been the search for 

alternatives to fossil fuels that 

allow the use of established 

energy conversion technologies 

and promote the decrease of 

greenhouse gases emissions. 

Direct (air) biomass gasification 

was demonstrated in a pilot-

scale bubbling fluidized bed 

reactor and the influence of the 

process parameters analyzed. 

For the operating conditions 

used, namely equivalence ratio 

between 0.17 and 0.36 and bed 

temperature between 700 and 

850 ºC, the process was 

demonstrated as autothermal 

and operating under steady-

state conditions. The dry gas 

produced showed the following 

composition (volumetric basis): 

14.0-21.4% CO, 14.2-17.5% CO2, 

3.6-5.8% CH4, 1.3-2.4% C2H4, 2.0-

12.7% H2 and 48.9-61.1% N2. The 

lower heating value of the dry 

gas was between 4.4 and 6.9 

MJ/Nm³, with the highest values 

observed during the 

experiments with lower 

equivalence ratio. 

Several thermochemical processes are available for heat and power 

production from biomass, being that combustion is the most widely used. 

However, biomass gasification is gaining interest worldwide due to the 

process flexibility and the need of renewable fuels that can replace gaseous 

fossil fuels in distinct applications.  

 

The experimental facility used (see Fig. 1) for the gasification experiments 

includes a thermally insulated pilot-scale 80 kWth bubbling fluidized bed 

(BFB) reactor made of AISI 310 SS with a reaction chamber of 0.25 m 

internal diameter and 2.3 m height, developed at the Department of 

Environment and Planning in the University of Aveiro (Portugal). 

 

The fuel used in the gasification experiments included commercial pine 

pellets and different types of residual forest biomass (RFB) derived from 

pine (pinus pinaster) and from eucalyptus (eucalyptus globulus). 

 

The results from the biomass gasification experiments includes temperature 

along the BFB reactor (see Fig. 2), concentration of gaseous compounds in 

the producer gas (see Fig. 2 and 3) and efficiency parameters (Fig. 3). The 

vertical temperature profile was measured along the gasifier according to 

the probes location as shown in Fig. 1, with the following distance above the 

distributor plate: T2 – 0.2 m, T3 – 0.3 m, T4 – 0.5 m, T5 – 0.7 m, T6 – 0.9m, 

T7 – 1.2 m, T8 – 1.7 m. 

 

Conclusion 

The pilot scale BFB reactor was successfully operated under autothermal 

gasification conditions at bed temperatures between 700ºC and 850ºC, 

without the need of auxiliary external heat sources. The temperature at 

several locations along the reactor and the properties of the produced gas 

were very stable along time reflecting the existence of steady-state 

operating conditions and the adequacy of the BFB reactor, and its inherent 

characteristics as reactive system, to this thermochemical process. For the 

experimental operating conditions used in the pilot-scale BFB, namely 

equivalence ratios in the range 0.17-0.36, the dry gas composition (volume 

basis) was 14.0-21.4% CO,14.2-17.5% CO2, 3.6-5.8% CH4, 1.3-2.4% C2H4, 

2.0-12.7% H2 and 48.9-61.1% N2. The lower heating value of the dry gas 

was found between 4.4 and 6.9 MJ/Nm³, the specific dry gas production 

between 1.2 and 2.2 Nm³/kg dry biomass, the cold gas efficiency between 

41.1 and 62.6% and the carbon conversion efficiency between 60.0 and 

87.5%. Concerning the BFB gasifiers, the experimental results obtained in 

this work are in the medium to upper range of values found in the literature 

regarding direct biomass gasification. This work supports the adequacy of 

the direct (air) gasification of distinct types of residual forest biomass in BFB 

as an autothermal and steady state process to produce a low heating value 

combustible gas. 
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Fig. 2 - Typical performance of the pilot-

scale bubbling fluidized bed reactor in terms 

of temperature and dry gas composition 

(CO2, CO CH4 and C2H4).  

Fig. 3 - Influence of equivalence ratio on 

the average dry gas composition (CO2, CO, 

H₂, CH4 and C2H4), lower heating value 

(LHV), cold gas efficiency (CGE) and 

carbon conversion efficiency (CCE)  for the 

gasification experiments performed in the 

pilot-scale BFB with RFB from pine (BPE), 

wood pellets (WPE) and RFB from 

eucalyptus (BEE). 
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Biomass gasification in an autothermal pilot-
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Fig. 1 - Layout of the experimental gasification facility with the pilot-scale bubbling fluidized bed reactor  
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Deactivated uranium mine sludges: 

sources of bacteria producing novel antibacterials 

Abstract 

The emergence of antibiotic 

resistance is a major worldwide 

clinical and public health 

problem1. Bacteria from extreme 

environments are particularly 

interesting, since they produce 

compounds with unique and 

unusual chemical structures2. 

Pedobacter lusitanus CECT 

9028T was isolated from sludge 

collected from a deactivated 

uranium mine in Portugal3 

(Quinta do Bispo), highly 

contaminated with radionuclides 

from the uranium decay series 

and metal(loid)s. P. lusitanus 

CECT 9028Tproduces 

antibacterials with potent 

activity against pathogenic 

Gram-negative and Gram-

positive bacteria (MRSA, 

Klebsiella pneumoniae, 

Salmonella enteritidis, 

Escherichia coli and  

Aeromonas hydrophila) relevant 

in the clinical, food, veterinary 

and aquaculture settings. 

In silico analysis of P. lusitanus 

CECT 9028T genome reveals the 

presence of 21 biosynthetic 

gene clusters encoding 

secondary metabolites, which 

highlights the biotechnological 

potential of this bacterium4. The 

compounds responsible for the 

bioactivity are under 

characterization. 
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Sludge 

Pedobacter lusitanus 

CECT 9028T 

Uranium mine  

(Quinta do Bispo) 

Genome Sequencing 

Pedopeptins 

Unknown compounds 

Results 

 

 Pedopeptins were detected by MS analysis.  

 Other novel bioactive compounds of unknown nature are produced. 

 Lipids (glycolipids) of unknown nature are also produced and the 

bioactivity of their extracts  as antimicrobial/ antitumor, is currently 

being investigated.  

 

Fig 1 / Uranium mine Quinta do Bispo – Viseu.  

Fig 2: Bioassays of P. Lusitanus CECT 9028T and its supernatant extracts against: A-

Escherichia coli ATCC 25922, B-Micrococcus luteus ATCC 9341,C- Listeria monocytogenes 71, 

and D-Salmonella enteritidis ATCC 13076.  

Conclusion 

 

The bioactivities detected so far and the genome information encoded   

by P. lusitanus CECT 9028T   anticipate an enormous biotechnological 

potential of this bacterium and this is currently being exploited. 
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Modelling intertidal seagrass meadows: physical 

influence on biological processes 

Abstract 

Seagrasses are marine plants 

which have key ecological roles 

in coastal ecosystems. In the 

present work, the complex 

interactions established 

between the surrounding 

physical environment and 

relative water content loss of 

seagrass leaves (RWC), during 

air-exposure periods at low tide, 

are studied through field 

surveyed data and formulation 

of a desiccation numerical 

model.  

The experimental data showed 

no clear pattern between 

duration of air-exposure periods 

and RWC of seagrass leaves, 

though sediment grain-size 

seemed to have an important 

role to the variation of RWC. The 

following formulation of 

desiccation model took this into 

account, simulating the RWC 

according to tide, sediment type 

and different air temperature 

scenarios.  

Further improvements to 

desiccation model performance 

may include additional field 

surveys for determination of 

critical parameters and, through 

coupling with biological and 

water quality models, provide a 

better comprehension on the 

importance of desiccation 

periods to the overall seagrass 

seasonal biomass cycle. 

 

Seagrass biodiversity and biomass have been decreasing in Ria de Aveiro 

lagoon during the last decades (Silva et al., 2004). Seagrass numerical 

models are resourceful tools to better understand the complexity of these 

systems. In spite of the current efforts to model seagrass dynamics, the 

exposure periods of intertidal seagrasses to air during low tide remain highly 

overlooked. As so,  Relative Water Content (RWC) dynamics of seagrass 

leaves were measured during a tidal cycle in a healthy intertidal seagrass 

meadow in Ria de Aveiro lagoon (Fig 1a and b) and a preliminary 

desiccation model was formulated to address its specificities, according to 

tide and sediment type.  

 

The desiccation field experiment suggested that sediment grain size has a 

more expressive influence on the variations of RWC, rather than the 

exposure time itself (Fig 2a and b). In fact, no regular pattern between the 

RWC and different intertidal heights was identified (Azevedo et al., 2016). 

Seagrass leaves colonising medium-sized sand sediments showed higher 

RWC losses (20-31%), comparing to those colonising muddy/ fine sand 

sediments (8-16%). 

 

The desiccation model simulated the Relative Water Content (RWC), 

depending on hydration and desiccation of seagrass leaves when exposed 

to air (Azevedo et al., 2017). The results showed that the module responded 

well to distinct tidal conditions (spring vs neap tides), different air 

temperature scenarios (maximum air-temperature registered in the field 

surveyed day – 20.6 ºC –  vs sub-lethal temperature for Zostera noltei – 38 

ºC) and sediment type based on grain size (Fig 3 a-d). Higher losses on 

RWC of seagrass leaves occur at spring tides, with higher air temperatures, 

longer air-exposure periods (i.e. during spring tides) and colonizing medium 

sized sand sediments, as suggested by the desiccation field experiments.  

 

Ongoing improvements comprise the coupling of the aforementioned 

desiccation model with a Water Quality Model Delft3D-WAQ, previously 

applied to Ria de Aveiro lagoon (LAGOONS, 2012). As there is potential for 

further improvements, the wind speed effect on desiccation of intertidal 

seagrass leaves will be addressed, through the adaptation of terrestrial 

evapotranspiration methods as a proxy of seagrass leaves water content 

losses. Moreover, the planning of further desiccation field experiments will 

be critical to determine further parameters accounting for model 

improvements. 

 

Conclusion 

This work highlights the importance of applying numerical models when 

studying complex system interactions, as those comprising the biological 

and physical features of estuarine areas, including seagrass meadows and 

vicinity environment. The improvement of seagrass numerical models may 

provide comprehensive knowledge to support management actions to revert 

the current worldwide seagrass trends.  
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Fig 1 Location of the study area a), with detail of respective seagrass meadow b).  
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Fig 2 Relative Water Content for seagrasses (RWCseagrass) during ebbing and flooding for 

a) Transect S – medium sand sediments, and b) Transect M – muddy fine sand 

sediments. 

Fig 3 Modelled Relative Water Content (RWC) of seagrass leaves for different air 

temperature scenarios (20.6 ºC – a) and c) – and 38 ºC, b) and d)) and sediment types 

(muddy/fine sand sediments, a) and b), and medium sand sediments, c) and d)). 
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Conclusion 

Comparing with the other methods reported in the literature, ULE-HPLC-FLD 

presents the following advantages: high extraction recoveries, rapid and easy-to-

use analysis. Overall, the method suggested in this study shows good efficiency 

for determination of E1 and EE2 in fresh sludge matrix.  
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Determination of estrogens in digested sludge 

by ultrasonic liquid extraction and HPLC with 

fluorescence detection 

Abstract 

A method for the simultaneous 

determination of estrone (E1) 

and 17α-ethinylestradiol (EE2) in 

fresh digested sludge samples 

was developed, based on 

ultrasonic liquid extraction 

(ULE) and high-performance 

liquid chromatography with 

fluorescence detector (HPLC-

FLD). The developed method is 

fast, cheap and easy-to-use. 

During the pretreatment 

procedure the standards were 

spiked onto the fresh sludge 

and extracted using three-steps 

extraction procedure with 

methanol and acetone as 

extraction solvents. Good 

calibration linearity, recovery 

and precision, for E1 and EE2, in 

real digested sludge samples 

were observed. The recoveries 

of E1 and EE2 in digested 

sludge were 102.9   0.9% and 

104  4%, respectively. Limits of 

detection (LOD) for E1 and EE2 

in fresh sludge were detected up 

to 313.2 µg L−1 and 9.8 µg L−1, 

respectively. In solid phase of 

sludge LODs of 5.6 µg g−1 for E1 

and 0.2 µg g−1 for EE2 were 

achieved. 

 

Introduction 

Recently, a group of organic pollutants called endocrine-disrupting 

chemicals (EDCs) has attracted some attention due to their impact in the 

environment and living beings. Natural estrogens estrone (E1), 17β-estradiol 

(E2) and the synthetic estrogen 17α-ethinylestradiol (EE2) are reported as 

the EDCs with higher disrupting potency, even at trace levels. Wastewater 

Treatment Plants (WWTPs) are a significant point source of EDCs released 

into the environment. In the literature is reported that E2 is readily oxidized 

to E1 during the sewage treatment process. Due the high sorption potential 

of estrogens, in WWTPs, large proportion of removed estrogens are 

adsorbed onto sludge. Therefore, it is crucial to develop a selective, reliable 

and affordable analytic method for the simultaneous determination of E1 

and EE2 in fresh digested sludge from WWTP.  

 

Experimental procedure 

The treatment of digested sludge sample is illustrated in Fig 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

The extraction recovery rates were determined by spiking a known amount 

of E1 and EE2 into fresh digested sludge with contact times of 5 min, 30 min 

and 1 h. This parameter was calculated by the estrogen mass measured in 

fresh sludge after spiking with estrogen divided by total mass spiked of each 

compound in sample. The individual mass measured of E1 and EE2 was 

determined by adding the masses quantified in liquid and in solid phases. 

Results indicated good recovery efficiencies of the overall method, which 

ranged from 102.99% to 104.33% for E1 and EE2, respectively, indicating 

good accuracy; also good precision were observed with relative standard 

deviation <4%. 

The different adsorption values obtained for E1 and EE2 (Fig 3) may be 

associated with the higher sorption potential of EE2. At contact times of 5 

min, 30 min and 1h, no differences were observed of mass E1 and EE2 in 

liquid phase and solid phase. 

 

 

 

 

Fig 1 / Schematic diagram for analysis of hormones in liquid and solid phases of 

digested sludge. *Ultrasonic liquid extraction (ULE) was carried out with 9 mL of 

methanol, 4.5 mL of methanol and 4.5 mL of acetone per gram of dried sludge.  
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Fig 3 / Mass profiles of E1 (a) and EE2 (b) using the spike of 100 μg E1 and 1 μg EE2 in fresh 

digested sludge under anaerobic condition. 

Analyte Linear 

range  

Correlation 

coefficient 

Linearity Limit of detection  Extraction 

recovery a 

Fresh sludge Solid phase of 

sludge 

  (μg L-1) (r) (%) (μg L-1) (μg g-1) (%) 

E1 500-25000 0.99996 99.548 313.2 5.6 102.9  0.9 b 

EE2 10-800 0.99996 99.579 9.8 0.2 104  4 b 

a Values obtained for a mass spike of 100 μg E1 and 1 μg EE2 with contact times of spiked estrogen with fresh 

sludge of 5 min, 30 min and 1 h. 
b Mean value  standard deviation (n = 9). 

Table 1 / E1 and EE2 analytical curves and recovery results. 

Our study Literature 

Standards spiked onto freeze-

dried sludge [1, 2]  

overestimation of recovery rates 

of this compounds and low LOD 

Longer consumption times  

degradation of estrogens during 

cleanup steps [1]  

Standards spiked onto fresh 

sludge 

Fig 2 / Comparison between the methodology applied in this study and in literature. 

More than 78.7% of 

spiked E1 and 90.7% of 

spiked EE2 were 

adsorbed onto sludge 

phase after 5 min of 

contact time 
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Scenarios modelling on coastal barriers of 

the Rio Grande do Sul - Brazil in response to 

sea-level changes 

Abstract 

The coastal plain of Rio Grande 

do Sul, southern of Brazil, was 

formed  during the Quaternary 

period (that start about 2600 

years before present), and 

comprise four evolution phases 

of sand barrier lagoon systems, 

associated to sea level changes. 

The barriers  show regressive, 

transgressive and gradational 

characteristics in response to 

regional sediment supply, 

coastal morphology and 

oceanographic processes; 

presently the barrier systems 

show active dunefields.  

The objective of the present 

study is to simulate future 

barrier changes in Rio Grande 

do Sul coastal plain in response 

to sea level rise (2050 and 2100) 

including de coastal lagoons 

behavior. 

To achieve this goal a 

geomorphic model of sand 

barriers (GEOMBEST - Plus) and 

geoprocessing tools are used. 

The impacts of morphological 

changes on human activities 

and land uses are also analyzed. 

 

Introduction 

Sand barriers evolution is driven by the oscillations of mean sea level, 

which, through sediment transport by waves and currents, cause the 

landward or the seaward translation of the barrier in response, respectively, 

to an increase or a drop of mean sea level. However, the processes 

responsible for barrier evolution span several time scales and depends of 

the physical processes, interacting with the volume of erodible sediments.  

The GEOMBEST – Plus, Geomorphic Model of Barrier, Estuarine, and 

Shoreface Translation (Walters et al. 2015) is a morphological-behavior 

Matlab model that simulates the evolution of coastal morphology and 

stratigraphic framework. 

To perform the analysis along the coastal plain of Rio Grande do Sul twelve 

profiles was extracted in the different types (regressive, transgressive and 

gradational) and geomorphological context of the barriers (barrier width, 

lagoon extension and land use) (Figs 1 and 2). The model integrated other 

data, such as accretion and erosion rates, sea level change, sediment 

discharge into the lagoon, transport of sediments (overwash) rate from the 

shoreface to the back-barrier area, during storms, and erosion and 

resuspension depth in the lagoons.  

The analysis of impact of morphological changes on human activities and 

land uses in future decades is being perform by predictions models and 

geoprocessing technics, which simulate and estimate the potential land use 

scenarios to 2050 and 2100.  

 

Results and conclusions 

Model simulations indicate that the sand barrier translation was not uniform 

but occurred as a function of bottom topography (shelf slope) and sediment 

availability; in general, the foredune and dunefields systems are, nowadays, 

very active. In the past, the barriers have been formed during periods of 

lower sea level but they now show, in some cases, significant landward 

translation. The most critical situations are observed near urban areas and 

in the narrow barrier stretch. However, in the average volume of sediments 

moved in back barrier area by overwash may be not sufficient to maintain a 

uniform migration. In another situations, the flat shelf terrace seems to favor 

the landward migration of the barrier, followed by sediment deposition of the 

bottom.  

The impacts of sea level rise in future decades point to important alterations 

on urban areas and economic activities as well as on coastal ecosystems 

(Fig. 3).  
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Fig 1 / Location of study area. Green lines show the location of extracted profiles in different 

types of coastal barriers.  

 

Fig. 2 / Profiles 1, 3 and 5 created in GEOMBEST-Plus. 
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Photodynamic action against microorganisms 

and micropollutants in wastewaters 

An effective approach with low environmental impact 

Abstract 

Wastewater (WW) from urban 

and industrial activities are 

often contaminated with 

microorganisms (MO) and 

chemical micropollutants (CMP). 

To reduce concentration of MO 

to levels comparable to those 

found in natural waters, the 

sewage effluents are usually 

subjected to disinfection with 

chlorine, ozone or UV light, 

which may lead to the formation 

of toxic products, contributing 

to the selection of drug resistant 

MO. Microbial photodynamic 

inactivation (PDI) has 

demonstrated to be effective in 

the inactivation of MO via 

photogeneration of reactive 

oxygen species (ROS) able to 

induce microbial damage at the 

external structures level. The 

promising results of PDI on a 

large range of MO suggest that 

this principle can be applied to 

WW treatment to inactivate MO 

but also to photodegrade CMP 

with sunlight. The aim of this 

study is to assess the 

applicability of PDI the microbial 

and chemical decontamination 

of treated WW. 

In general, WW are secondarily treated and launched into rivers and 

seawater. This effluent contains high concentrations of MO but water dilution 

makes it acceptable in terms of quality indicators. However, emerging of 

multidrug resistant strains (MDR) brought serious risks when WW is not 

properly treated, particularly when include hospital effluents, where MDR 

bacteria are commonly found, contributing to a widespread of emerging 

contaminants and consequent contamination of natural waters. Besides, 

many chemical microcontaminants  from pharmaceutical and personal care 

products (PPCP), as disinfectants, antiseptics, antibiotics, organic solvents 

are not completely eliminated by secondary treatment, which utilizes 

bacterial biological degradation, producing soluble microbial products that 

are dangerous for aquatic organisms. These kind of effluents may also bring 

to the WW a serious amount of pathogenic bacteria that can carry MDR 

genes as Vibrio, Streptococcus, Staphylococcus, Pseudomonas and 

Enterobacteriaceae, as other biological entities, which can cause serious 

infections and spread the resistant genes to the entities present in the 

environment.  

To evaluate the PDI efficiency by a cationic porphyrin (Tetra-Py+-Me) in the 

inactivation of MO and in the photodegradation of microcontaminants: two 

bacterial groups (Escherichia coli and Enterococcus), the most robust and 

relevant microbiological indicators of water quality, and one of the most toxic 

and abundant contaminant in industrial WW (phenol) were used. 

 

To evaluate the efficiency of bacterial inactivation in WW, experiments were 

done also in a clear suspension (PBS). For both, PBS (Fig.1A) and sterilized 

WW (Fig.1B), the bacterial concentration effect in the inactivation efficiency 

was evaluated. Inactivation was tested in sterilized WW challenged with 

fresh bioluminescent E. coli cultures, using small and large volumes of WW 

(Fig.2). The potential of PDI to inactivate the native bacteria (E. coli and 

Enterococcus) present in WW (Fig.3), assays without the adding of bacteria 

to the non-sterilized WW were performed. It was also tested if the same PDI 

protocol was capable to induce phototransformation of phenol (Fig.4). 

 

Conclusion 

In this study, we considered two possible applications of the cationic 

porphyrin Tetra-Py+-Me, as a photo-bactericidal (against E. coli and 

Enterococci group) and as photo-oxidative compound (against an organic 

compound). Actually, this PS shown to be effective against both bacterial 

groups representing both Gram-negative and Gram-positive bacteria used 

as microbiological parameters to instigate bathing water quality and even 

showing the power of organic compounds photo-oxidation under solar 

irradiation. 
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Fig 1. E. coli inactivation in PBS (A) and in WW (B) at different initial concentrations of bacteria. Tetra-Py+-Me 

was used at a concentration of 10 µM and the samples were irradiated with artificial white light (380 – 700 nm) 

with an irradiance of 40 W m-2 for 180 min. Legend: light control (LC), dark control (DC) and different initial 

concentrations (IC). Values represent the mean of three independent experiments with two replicates each. XX 

axis cross the YY axis at 2.30 log RLU, once the detection limit of the method used for quantification is 200 

RLU [Log10(200) is 2.30]. 
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Fig 2. E. coli inactivation in WW with different total volume of medium suspension. Tetra-Py+-Me was used at a 

concentration of 10 µM and the samples were irradiated with white light (380 – 700 nm) with an irradiance of 40 

W m-2 for 180 min. Legend: light control (LC), dark control (DC) and samples (S). Values represent the mean of 

three independent experiments with two replicates each. XX axis cross the YY axis at 2.30, once the detection 

limit of the method used for quantification is 200 RLU [Log10(200) is 2.30]. 
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Values represent the mean of three independent experiments with two replicates each. 
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Fig 4. Photodegradation test of phenol at a concentration of 20 mg L-1 (6A) and phenol at a concentration of 
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concentration of 25 µM. These tests of photodegradation had an irradiation period of 180 min. Legend: light 

control (LC), dark control (DC) and irradiated samples (S) at different times of analysis. 
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Mercury intake 

Fish consumption and canning tuna process 

Abstract 

Mercury (Hg) is a pollutant of 

primary importance due to high 

degree of toxicity, persistence 

and bioaccumulative properties, 

especially in the aquatic 

environment. 

The organic mercury, e.g. 

methylmercury  (MeHg) 

bioaccumulates and 

biomagnifies along the aquatic 

food chain. It is generally 

assumed that the main pathway 

for MeHg exposure for human 

population is food consumption, 

particularly through fish and 

fish-derived product. 

Due to the adverse human 

health effects, international 

agencies have established 

Reference doses (RfD) as 

recommendations to Hg intake: 

Joint Expert Committee on Food 

Additives (JECFA) RfD MeHg = 

0.19 µg MeHg kg bw-1 day-1 and 

US Environmental Protection 

Agency (USEPA) RfD = 0.1 µg 

MeHg kg bw-1 day-1. 

 

Main Question: 

How many tuna can we eat 

without exceeding the MeHg 

Rfd?  

 

The objectives of this study 

were to:  

(a) calculate and establish 

isocurves describing the 

maximum number of fishmeal 

per week without exceeding the 

MeHg Rfd (USEPA RfD), by 

combining number of meals (per 

week), amount of fish ingested 

(by meal) and levels of MeHg in 

fish. (b) examine the effects of 

canning tuna process on Hg 

concentration in white and dark 

muscle, and (c) estimate the 

number of canned tuna meals 

that a person could have per 

week without exceeding the RfD 

established by USEPA and by 

JECFA. 
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Fig 2 / Average annual per capita of fish consumption (2007-2009) around the world.  

Fish consumption  

The values of fish consumption vary according to regions and countries, due 

to different levels of fish availability including the accessibility of fishery 

resources in adjacent waters as well as food traditions.  

Conclusions 

The commission regulation (EC 78/2005) amended the previous regulation 

and extended the number of species covered by the “exception list”. 

A single meal (per week) of 50g fish with 0.84 µg g-1 of MeHg would reach 

the USEPA RfD, despite the 1.0 µg g-1 of MeHg in fish are being allowed in 

fish consumption. 

The canning process resulted in an increase in [Hg] from raw samples to 

canned samples. 

It is possible to consume 10 cans of white muscle per week without 

exceeding the RfD of JECFA and 4 cans when considering the USEPA RfD. 
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Fish species and most mercury common levels 

Food safety agencies have recognized the need to provide useful, clear, and 

relevant information to populations that are concerned about making the 

healthiest choices when considering whether or not to eat fish.  

Fig 4 / Concentration of Hg (µg g-1) content in 77 fish species.  

Expert Consultation assumed 100 percent of Hg is present as MeHg, for the purposes of risk–benefit comparison.  

Exposure to mercury 

All humans are exposed to mercury (Hg) at some level. Exposure occurs 

predominantly through consumption of fish and shellfish contaminated with 

methylmercury (MeHg). 

Fig 1 / Formula used by the World Health Organization to calculate the intake of mercury.  

MeHg intake 
(µg kg bw-1 day-1) 

= 
Body weight of fish consumer (Kg) 

X 

amount of ingested fish (g week-1) MeHg concentration in fish (µg g-1) 

Hg 

Hg 
Hg 

Hg 

Hg 
Hg 

Maximum fish meals per week 

How many meals of fish per week can we have, combining the number of 

fish meals per week, amount of fish ingested by meal, and levels of MeHg in 

fish? 

Fig 5 / Maximum number of fish meals per week without exceeding the MeHg USEPA RfD in 

relation to the [MeHg] in fish (μg g−1) and fish meal sizes of 100, 150, 170, 200, and 250g. 
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Canned tuna process and mercury  

Canned tuna is amongst the most largely and frequently consumed canned 

fishery products because it is convenient and affordable. 

Fig 6 / Schematic representation of the entire canning tuna process, evolution of [Hg] along 

the canning tuna process in white and dark muscle, and number of canned tuna meals per 

week without exceeding the MeHg RfD established by JECFA and USEPA. 
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0.12 

≤0.1 µg g-1 

Anchovy; Butterfish; Catfish; Cod, Atlantic; Cod, Pacific; Croaker, Atlantic; Flatfish; Haddock; Herring; John Dory; Mackerel; Perch, ocean 

and mullet; Pike; Plaice (European); Pollock; Rainbow trout (farmed); Redfish; Saithe; Salmon, Atlantic (wild); Salmon, Atlantic (farmed); 

Salmon, Pacific (wild); Sardines; Smelt; Sole; Sprat; Sweetfish; Tilapia; Wolf fish  

0.1 – 0.5 µg g-1 

Anglerfish; Bass, freshwater; Bass, saltwater; Bluefish; Carp; Catshark; Croaker, Pacific; Dab; Eel; Goatfish; Grenadier; Grouper; 

Gurnard; Hake; Halibut, Atlantic (farmed); Halibut, Greenland; Hoki; Ling; Lingcod and scorpionfish; Mackerel, horse; Mackerel, Pacific; 

Mackerel, Spanish; Monkfish; Nile perch; Perch, freshwater; Pout; Sablefish; Scorpion fish; Seabass; Seabream; Skate/ray; Snapper, 

porgy and sheepshead; Tilefish, Atlantic, Tuna; Tuna, albacore; Tuna, skipjack; Tuna, yellowfin; Tusk; Whiting       

0.5 – 1.0 µg g-1 

Alfonsino; Mackerel, king; Marlin; Orange roughy; Shark; Tuna, Atlantic bluefin; Tuna, bigeye; Tuna, Pacific bluefin 

>1.0 µg g-1 

Swordfish; Tilefish, gulf 

Maximum Mercury Levels 

In order to protect public health, European Community set maximum levels 

of Hg permitted in retail fish.  

Fig 3 / European Community maximum levels of Hg permitted in fish for human consumption 

and evolution in the number of fish species belonging to the “exception” list.  
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of 19 January 2005 
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Pike (Esox lucius) 

Plain bonito (Orcynopsis unicolor) 

Portuguese dogfish (Centroscymnes coelolepis) 

Rays (Raja spp.) 

Redfish (Sebastes marinus, S. mentella) 

Sailfish (Istiophorus platypterus) 

Scabbardfishes (Lepidopus caudatus, Aphanopus carbo) 

Sharks (all species) 

Sturgeon (Acipenser spp.) 

Swordfish (Xiphias gladius) 

Tuna (Thunnus spp.) 
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Atlantic catfish (Anarhichas lupus) 

Bonito (Sarda sarda) 

Eel (Anguilla spp.) 

Emperor, orange roughy, rosy soldierfish (Hoplostethus spp.) 

Grenadier (Coryphaenoides rupestris) 
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Megrim (Lepidorhombus spp.) 
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Pike (Esox lucius) 

Plain bonito (Orcynopsis unicolor) 
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Tuna (Thunnus spp., Euthynnus spp., Katsuwonus pelamis)  
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In vivo biodistribution and physiologically based 

pharmacokinetic (PBPK) modelling for silver 

nanoparticles in mice - the effect of particle size 

Abstract 

Silver nanoparticles (AgNPs) 

have been extensively used on 

consumer products for its 

antimicrobial and anti-

inflammatory properties. Their 

large dissemination raises 

concerns about the potential 

risks of the inadvertent 

exposure to human health. The 

respiratory tract is the route of 

entry for all accidentally inhaled 

AgNP. After inhalation AgNPs 

could deposit into the 

respiratory tract, accumulate at 

the lungs and also, be absorbed 

through systemic circulation 

and distributed through the 

remaining organs and tissues. 

The fate and behavior of AgNPs 

in the human body is still not 

completely understood. A 

Physiologically based 

pharmacokinetic (PBPK) 

modelling could provide an 

insight into the relationships 

between an external dose and 

internal organ, blood or 

excretion dose. Therefore, in 

this study we aimed to construct 

a PBPK model for AgNP 5nm 

and 50nm. We assessed the 

distribution and excretion of 

AgNP by inductively coupled 

plasma-mass spectrometry (ICP-

MS), repeated intratracheal 

instillations on mice. The organ 

distribution pattern was 

assessed for 1, 7 and 28 days 

after repeated instillations of 

AgNPs. Urine and feces were 

collected for silver 

quantification after the same 

period of time. After repeated 

instillations, AgNP50 

concentration decrease from 

each organs, until 28 days. On 

contrary, for the AgNP5, the 

repeated administration resulted 

in high silver accumulation until 

28 days. Also, we found that the 

feces seems to be the major 

route for elimination of these 

particles. 

 

 

 

Methodology: 
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Conclusion 

 Modeling the ADME of silver nanoparticles proved to be successful for 

the heart, liver and kidney. 

  There is a size-dependent distribution of the Silver nanoparticles, which 

also depends on the number of exposures.  

  AgNP5, can be retained in the blood stream until the 7th day of recovery 

for both chronic and acute exposure. After that the AgNP5 seems to 

dissolve and re-distribute though the organs increasing its concentration, 

for the chronic exposure.  

  AgNP50 is not retained by blood and it is distributed  faster over the 

organs through the time, decreasing  the amount of silver. 
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Control       AgNP5              AgNP50 

Fig. 3 - Silver concentration excreted over time, by urine and feces, after 5 repeated 

intratracheal instillation of AgNP5 and AgNP50. 

  Results show a time-dependent increase in the silver concentration in 

blood of mice instilled with AgNP5, until the 7th day. After that time, the 

concentration decrease until 28 days of recovery (Fig. 2).  It seems that 

AgNP5 can be retained in the blood stream until the 7th day of recovery, 

after that the silver is dissolved re-distribute though the organs, 

increasing its concentration until the 28th day.  

  AgNP5 seem to be eliminated from the organism by feces, while urine 

seems the be the major route for elimination of AgNP50 (Fig.3). Mice 

exposed to AgNP50, showed the highest values of silver concentration at 

the first day but it decreases during recovery time. On contrary, AgNP5 

showed the lower values of silver at first day of recovery and over the 

time, the silver concentration of AgNP5 increased significantly. 

 Modeling the ADME of silver nanoparticles in 7 specific tissues of mice 

proved to be successful for the heart, liver and kidney compartments. 

However, PBPK silver levels in the lung compartment seem to be 

overestimated as nanosilver seems to be more quickly removed from the 

lungs (Fig.4).  

 Silver levels in the brain show that the concentration does not exceed 

0,05ng/mg organ one day after the last instillation. However, the PBPK 

silver level is close to 0,15ng/mg organ. This could show that actual 

uptake of silver in the brain is much lower or the release rate to the blood 

much higher than simulated (Fig.4).  

 For the spleen, the opposite is true. In vivo data show a much higher 

uptake or slower release rate, or even a higher storage capacity than the 

simulated spleen compartment (Fig.4).  
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Fig. 2 - Silver concentration (µg/dry weight) 

in mice blood, after 5 repeated 

intratracheal instillations of  AgNP5 and 

AgNP50 

Fig. 4 - Silver concentration (µg/dry weight) in mice organs, after 5 repeated intratracheal instillations of  

AgNP5 and AgNP50 
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Fig.1 - Representative scheme of the chronic treatment protocol and endpoints. 
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Genetic consequences of habitat loss and 

fragmentation on vertebrates 

Abstract 

Habitat loss and fragmentation 

(HLF) are among the 

greatest threats to terrestrial 

vertebrates. These processes 

decrease the number of 

individuals in populations and 

subdivide them into 

subpopulations that may be 

connected or not, depending on 

species and landscape 

characteristics. However, these 

processes also affect the 

genetic structure of populations. 

Here, we intend to review the 

genetic consequences of HLF 

and identify species traits that 

affect these responses. Species 

with limited dispersal ability and 

small niche breadth present 

higher sensitivity to 

fragmentation because they 

cannot use the matrix to inhabit 

or to disperse, so they will be 

the first to suffer loss of genetic 

diversity and an increase in 

genetic differentiation due to 

limited gene flow, genetic drift, 

bottleneck events and, 

consequently, inbreeding. 

However, as unexpected 

responses are common, the 

consequences of HLF should be 

evaluated at species level. 

 

Traits influencing species response to fragmentation 

 

Dispersal ability: Enables individuals to maintaining gene flow. 

Body size: Large bodied animals require larger areas with more resources. 

However, fragmentation decreases the probability of suitable fragments to 

viable populations. So, large-bodied species could be more affected by HLF. 

Ecological tolerance: As specialist species are less tolerant, under 

conditions of HLF, they are excluded first. 

Species behaviour: Animals with terrestrial locomotion, are more prone to 

suffer from HLF than flying vertebrates, once the last can easily transpose 

gaps imposed by fragmentation. 

 

 

How do genetic processes affect vertebrates in fragmented areas? 

 

Gene flow 

After fragmentation, populations are isolated by a matrix more or less 

transposable. If individuals are reluctant or unable to cross the matrix, gene 

flow will be reduced once individuals will stay restricted to their fragments, 

putting the viability of those populations at risk. Body size alone is not a 

good predictor of species responses to HLF. On the other hand, niche 

breadth could determine how species perceive the matrix. For example, in 

fragmented landscapes, genetic differentiation is higher among populations 

of Oedura reticulate, a habitat specialist gecko, than among Gehyra 

variegate, a habitat generalist gecko [1]. 

 

Bottleneck and genetic drift 

Bottlenecks make populations more vulnerable to effects of genetic drift, 

demographic stochastic and inbreeding. Even after recover in number, 

populations can keep low genetic diversity during several generations, 

especially if migration do not occur. However, in fragmented landscapes, 

populations frequently get isolated and with limited migration (for example, 

the greater prairie chicken, Tympanuchus cupido, in Wisconsin [2]).  

 

Inbreeding 

Inbreeding is often in small populations and, when significant, may reduce 

offspring fitness (inbreeding depression - ID). Inbreeding increases 

homozygosity and deleterious mutations [3] and predict its effects is difficult 

once they can be fixed through genetic drift and purged by natural selection, 

which is random and unpredictable. ID affect vertebrate, especially those 

isolated by HLF. Its effect in the same or similar species can have different 

consequences and affect distinct traits. Examples of ID include: decrease in 

body size in wolves [4] and loss of sperm quality in wild rabbit [5].  

 

Conclusion 

It is difficult to predict genetic consequences of HLF mainly due to the 

random nature of genetic processes. However, it is important try to detect 

patterns in order to avoid species extinction. After this revision we may state 

that: i) Species are less affected by HLF if they are able to maintain high 

dispersal rates; ii) In general, body size alone is a poor predictor of species 

sensitivity to HLF; iii) The generalist behaviour of some species makes them 

more tolerant to HLF. Gene flow is the key process to maintain genetic 

diversity and to avoid deleterious mutations. Literature on the subject is 

vast; however, due to the random nature of genetic processes, more 

empirical works are required. 
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Fig 3 / The wild rabbit, Oryctolagus cuniculus, (on the left) and the red wolf, Canis 

rufus, (on the right). 

Fig 1 / Two Australian geckos, the Gehyra variegate (on the left) and the Oedura 

reticulata (on the right). 

© Mark Sanders  © Akash Samuel 

Poster

39

68



% of sample

0 20 40 60 80 100

In
h

ib
it

io
n

 (
%

)

-40

-20

0

20

40

60

80

100

% of sample

0 20 40 60 80 100

In
h

ib
it

io
n

 (
%

)

-20

0

20

40

60

80

100

STB SP 

ELLs 

ATB 

Source: Conly et al. 2002 (after Green 1972) 

* 

* * 

* 

Oil Sands: integrate natural processes in hazard 

assessment  

Abstract 

One of the largest petroleum 

reserves in the world is located 

in the Cretaceous oil-sands in 

the Athabasca Basin in North-

eastern Alberta, Canada. 

Contamination of the aquatic 

environment occurs naturally 

and/or as the results of 

anthropogenic factors. In that 

specific area, the Athabasca 

river and its tributaries flows 

through bitumen deposits 

(McMurray formation) and 

consequently receive bitumen 

and bitumen-associated 

contaminants inputs mainly 

from erosion processes 

(slumping material falling into 

the streams). Therefore it is 

crucial to discriminate between 

effects caused by oil sands 

mining activities and those 

occurring from natural 

conditions. Ecotoxicological 

tests were conducted using 

parental natural geological 

material collected from river 

banks near the oil exploitation 

area (Alberta, Canada), at four 

different locations/rivers. These 

geological samples were used 

to assess effects in the midge 

Chironomus riparius and the 

luminescent bacteria Vibrio 

fischeri.  

Fig 1 / Samples used in both bioassays were denominated: 

SP – Steepbank River slump (site 1); ATB – Athabasca 

River; STB – Steepbank River (site 2); ELLs- Ells River and 

were collected in the oil sands region, Alberta, Canada. 

 

Fig 4 / Scheme of the experimental design: 1) slumping material being eroded into 

and by the river, 2) material sampling, 3) collected samples, 4) solid material in a 

MICRTOX® solid phase test and 5) Chironomus riparius 28-days partial life cycle 

test. 
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 Discussion/conclusions 

• Geological materials from the lower Ells (ELLs) and Steepbank (STB) Rivers had the highest toxicity, compared to samples from the Athabasca mainstream 

(ATB) and from Steepbank River (SP1). 

• Different site-specific patterns were observed when analyzing the toxicity that could be related to the grade (quantity and quality) of bitumen content. 

• Geological context of the area must be taken into consideration when assessing the ecological effects of the natural material – definition of background 

reference conditions. 

• This study highlights the need for a better discrimination of the ecotoxicological effects of natural processes vs. anthropogenic sources (e.g. mining-related 

activities) in oil sands region. 

Graph 1 / Growth of Chironomus riparius larvae 

exposed over 10 days to different % of Oil Sands 

solid samples mixed in sediment. Data are 

expressed as average+SE; *significant differences 

compared to the control (0) treatment (p<0.05).  

Graph 2 / Adults’ body weight of Chironomus 

riparius exposed over 28 days to different % of Oil 

Sands solid samples mixed in sediment. Data are 

expressed as average+SE; *significant differences 

compared to the control (0) treatment (p<0.05).  
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Graph 3 / Cumulative emergence of 

Chironomus riparius larvae exposed to 

different % of Oil Sands solid samples mixed 

in sediment. * denotes a significant difference 

compared to the control (p<0.05).  

Graph 4 / Luminescence inhibition of the marine bacteria Vibrio fischeri exposed to a series 

of dilutions of elutriates extracted from Oil Sands SP, ATB, STB and and ELLs solid samples, 

on a MICROTOX® solid phase test.  
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Fig 2 / Slumping area being eroded 

with natural formations of bitumen 

exposed to the air. 

 

Fig 3 / Eroded 

slumping natural 

material entering into 

the rivers in oil sands 

region. 

 

Chironomus riparius sediment test MICROTOX® solid phase test 

Oil sands deposits have several specific and unique characteristics that 

make them a special case study, having both a high potential for expanding 

hydrocarbon extraction and a region to assess associated cumulative 

environmental impacts. 

 

Key issue: discrimination between natural and anthropogenic sources of 

contamination and the effects of oil sands geological samples in aquatic 

ecosystems’ structure and function. 

 

An ecologically approach was chosen to assess how organisms respond 

to hydrocarbon-associated contaminants arising from hydrologic natural 

processes (e.g., input of bitumen sands through river bank erosion) to 

establish reference conditions in aquatic ecosystems within oil sands 

regions. This will contribute to a better Environmental Risk Assessment 

(ERA) of anthropogenic activities such as oil sands mining and upgrading of 

oil. 

 

Objectives 

 

• Explore the toxicity of solid samples from the field when entering into 

aquatic systems; 

• Use of different approaches with aquatic organisms to assess the toxicity 

of bitumen; 

• Stablish a comparison between the patterns of toxicity of samples from 

different spots of the studied area – heterogeneity of the samples/areas. 

 

Results 
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Fostering integrated multi-trophic aquaculture 

(IMTA) through nature based solutions as a 

pathway towards the smart valorization of 

endogenous marine resources 

Abstract 

Aquaculture continues to play a 

key role in world food security. 

In order to incorporate the 

current guidelines advocating a 

circular economy, it is 

paramount to promote 

sustainable practices, such as 

integrated multi-trophic 

aquaculture (IMTA), by 

integrating the production of 

target species with others 

capable of incorporating 

particulate organic matter 

(POM), as well as  dissolved 

inorganic matter (DIM), from 

aquaculture effluents. The aims 

of this research group  are to 

assess the bioremediation 

potential, the biochemical 

profile and the economic 

valorization of autochthonous 

extractive species.  

 

Recirculation aquaculture systems (RAS) are currently considered one of 

the paradigms of the Blue Revolution, as they allow to “grow fish anywhere”. 

However, a major constraint for the expansion of this environmental friendly 

and capital intensive production system is the high load of nutrient-rich 

wastewater produced (~5-10% of the circulating water). Integrated multi-

trophic aquaculture (IMTA) has been regarded as a sustainable solution for 

this issue and it is conceptually based on an ecosystem-approach 

framework. This concept involves the farming, in proximity, of aquaculture 

species from different trophic levels and with complementary ecosystem 

functions, in a way that allows one species´ uneaten feed and wastes, 

nutrients and by-products to be recaptured and converted into fertilizer, feed 

and energy for other crops, thus taking advantage of synergistic interactions 

between species. The main goal of IMTA is the combination of fed 

aquaculture species (e.g. shrimp or fish) with extractive cultured species to 

create balanced systems and minimize environmental impacts. For 

instance, detritivorous and filter-feeding invertebrate species will play a key 

role in the removal of particulate organic matter (POM)  and extractive plant 

species will contribute to the removal of dissolved inorganic matter (DIM) 

(Fig 1). Under this framework potential wastes are valued, profitability is 

enhanced and the overall resilience of the aquaculture sector is improved. 

The aims of this research group are: 1) to assess the effects of integrated 

multi-trophic units using different combinations of extractive species, namely 

polychaete (Hediste diversicolor) assisted sand filters and halophytes 

(Halimione portulacoides, Salicornia ramosissima) aquaponics in the 

bioremediation of POM and DIM (respectively) from marine/coastal 

aquaculture effluents (Fig 2); 2) assess their biochemical profile and 3) 

perform multidimensional valorization studies, integrating bio-economic 

modeling and an Ecosystem Services framework to assess their economic 

potential (for more information please see references [1] and [2]). These 

objectives are aligned with the Blue Revolution framework that advocates 

more sustainable aquaculture practices and the application of circular 

economy guidelines. 

 

Conclusion 

IMTA  supports a more efficient use of aqua-feeds and its ingredients by 

converting nutrients that would otherwise be lost and impact the 

environment into valuable biomass that can be used in a number of 

applications (eg. feed formulations, food , raw materials with pharmaceutical  

potential). The adoption of an IMTA framework allows to incorporate in the 

aquaculture industry current guidelines advocating a circular economy. 
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Fig 1 - Conceptual diagram of marine and coastal IMTA operation including the combination of fed 

aquaculture with organic and inorganic extractive species 
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Fig 2 – Example of experimental design  that use polychaetes Hediste diversicolor (ragworm) cultivated 

in sand filters and halophyte Halimione portulacoides (sea purslane) cultivated in aquaponic tanks [2]. 
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Mercury in the trophic web of the Antarctic Ocean 

 

Abstract 

Although Antarctica is seen as a 

remote and pristine continent, 

impact of local and global 

anthropogenic activities is 

inevitable. Levels of 

contaminants in the Southern 

Ocean have increased 

significantly during the last 50 

years. It is critical to understand 

the impact of these 

contaminants through marine 

trophic web. The main objective 

of this work is to evaluate the 

pathway of mercury in the 

marine trophic web of the Scotia 

Sea, an important ecological 

area of the Antarctic Ecosystem. 

The results will provide 

information relevant to the 

assessment and management of 

Antarctic marine ecosystems, 

via the Commission of Antarctic 

Marine Living Resources 

(CAMLR) and the Scientific 

Committee on Antarctic 

Research (SCAR). 

 

 

Antarctica may be seen as a distant, remote, hostile and pristine continent. 

Although the Southern Ocean isolates Antarctica from the other continents 

and oceans, this natural marine barrier does not prevent the entrance of  air 

masses and water from more contaminated lower latitudes. The impact of 

local and global anthropogenic activities is inevitable, global industrialization 

and rapid development of Southern hemisphere country in the last decades 

had a huge impact in the Antarctic environment. Contaminants as mercury 

(Hg) are transported from its source to the “pristine” Antarctica by oceanic 

but mainly by atmospheric currents (Beyer and Matthies 2001).  

The distinctive Antarctic atmosphere with the single Southern Ocean plus 

the sea ice, create a particular combination that can explain why does the 

remote Antarctic Ocean have some of the highest concentrations of organic 

mercury (O-Hg) in open waters - Fig.1 (Cossa et al. 2011). Accordingly to 

Trudel and Rasmussen (1997), the uptake of O-Hg in fish is up to 10 times 

higher than inorganic Hg, but the excretion processes of O-Hg is slower by 

3\fold. Moreover, O-Hg elimination was significantly correlated to water 

temperature (Trudel and Rasmussen 1997), which suggests that in Antarctic 

waters its excretion is inhibited. Due to its high affinity for lipids, which can 

interfere with cell metabolism, mercury is toxic to biota. It is accumulated in 

aquatic organisms and biomagnifies within food webs, so its 

bioaccumulation is potential toxic in top predators (Bargagli 2008). 

The Southern Ocean trophic web is krill (Euphausia superba)  based, theses 

crustacean are the major link between the primary producers and top 

predator. As we can see in Fig 2, Antarctic krill plays a major role in the diet 

of  different predators. Marine organisms, whether algae, invertebrate or 

vertebrate, can accumulate trace metals, like mercury, in their tissues and 

its concentrations may be much higher than environmental levels, principally 

at top predators . Mercury levels vary within and between species and there 

is a clear relationship between mercury levels and trophic position. 

However, to our knowledge, no studies ever examined key important 

species in the Antarctic nor the processes of trace metals intake and 

transference through the food webs.  

 

The objectives of the present work was to assess how trace  metals 

are transferred between organisms throughout the entire Antarctic 

marine food chain. 

 

Conclusion 

The preliminaries results (Fig. 3) of this project show that at higher trophic 

levels there are more heterogeneity between species regarding the Hg 

concentrations, due to more diversity in the diets, showing a segregation 

between plankton and nekton. And as expected it’s also clear that the 

concentration of Hg increases with the trophic level.  

 

Future work 

To fully accomplish the goals of the project more samples from different 

species were already collected to complete the trophic web “puzzle” and 

laboratory analysis to evaluate the concentrations of O-Hg and Hg are 

current being done 
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Fig 1 / Illustration of the mercury cycle (adapted from http://www.whoi.edu/) 
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Fig 3 / Mercury concentrations (ppm) in different Antarctic organisms; A – 

Phytoplankton; B – Crustaceans; C – Cephalopods; D – Fish; E – All the groups 

A B 

C D 

E 

Fig 2 / Illustration of Antarctic Marine Trophic web (from Xavier, J. C., & Peck, L. S. 

(2015).  
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I3N/FSCOSD 

Institute of Nanostrutures, Nanomodelling and 

Nananofabrication/Physics of Semiconductors, 

Optoelectronics and Disordered Systems 

 

 Abstract 

I3N is a cross-disciplinary 

institute which support 

innovative, leading-edge 

research and education, in three 

main areas: 

• Fabrication and 

characterization of 

semiconductor 

nanostructures and 

nanodevices, 

• Polymer-based 

nanocomposites and 

industrial-scale oriented 

processing, 

• Flexible electronics and 

optoelectronics. 

 

FCT evaluation: Exceptional 

 

Coordinator: Prof. Elvira 

Fortunato 

 

I3N/FSCOSD hosted by UA has a 

vast experience of innovative 

work in experimental and 

theoretical physics research 

areas such as low dimensional 

structures for electronic and 

optoelectronic applications; 

theoretical studies of complexity 

and network; modelling of 

defects; non-crystalline solids; 

optics and optical sensors 

 

Director: Armando José Neves 

Vice-director: Florinda Costa 

I3N is a partnership of three leading research units working in fundamental 

and experimental science: IPC (U Minho), CENIMAT(UNL) and FSCOSD 

(UA). I3N was granted the status of Associate Laboratory on November 

2006.  

 

I3N integrates  over 100 PhDs and 80 PhD students 

 

The main objective of I3N is to advance the discovery, development and 

deployment of nanotechnologies in order to enhance the quality of life and 

to achieve sustained economic benefits.  

The Institute aims to consolidate its strategic research activity for the 

development of Nanotechnologies, conducting research and development 

work in a comprehensive manner, including fundamental and basic 

research.  

Nanotechnology, Nanomaterials and Nanosciences are widely recognized 

as being important growth areas and are expected to provide core 

technologies and new industrial applications in the medium to long term.  

 

The activities at UA are focused in the following main areas:  

• Fabrication and characterization of semiconductor nanomaterials and 

nanostructures;  

• Complex systems: architecture and modelling;  

• Non-crystalline materials and disordered systems;  

• Optics and Optoelectronics. 

 

Other physics topics related to Medical Physics and Imaging, High Energy 

Physics and Solar Systems are also investigated.  

. 

I3N/FSCOSD integrates 60 PhDs (8 researchers and 25 PD) and 42 PhD 

students, organized in 4 research groups:  

• Semiconductor Physics; 

• Theoretical and Computational Physics; 

• Novel Materials and Biosystems  

• Optics and Optoelectronics 

 

In the last year 3 years (2014-2016)  411 articles were published in 

international journals (ISI) including 6 reviews. In 2016, three articles had 

been published in journals with IF>30. 

 

 

Fig 1 / Synthesis of  nanoparticles by pulsed laser ablation  

 

Department of Physics, University of Aveiro 

 

Fig 3 / Spray coated semiconductor nanocrystal FETs  

 

1 µm Mo 

CZTS 

i-ZnO/ITO 

CdS 

Fig 2 / Thin film solar cells 
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Temperature sensing using upconversion in 

rare earth doped thermographic phosphors  

Abstract 

Thermometry based on the use 

of thermographic phosphors 

utilises the physical properties 

of the phosphor particles for 

assessing temperature. The 

phosphor particles used in 

thermometry are usually 

inorganic materials having a 

powder form. Fluorescence 

intensity ratio (FIR) technique is 

widely used for the temperature 

sensors based on phosphors 

doped with RE3+, providing high 

detection spatial resolution, 

precision and excellent 

sensitivity. Such a phosphor 

consists of a host material and a 

doping agent from which the 

light is emitted. Low 

temperature sensing using and 

NIR to visible upconversion (UC) 

emission could be very useful 

for biological applications. In 

view of the above advantages of 

thermographic phosphors, 

structural, physical, 

morphological and temperature 

sensing characteristics of 

visible upconversion emission 

of different hosts namely 

SrLaAl3O7 (SLA) and LaNbO4 

(LNO) doped with rare earth ions 

at low temperatures and excited 

by NIR excitation using FIR 

technique were presented. 

 

• The thermographic phosphors cover a wide range of temperatures, from 

cryogenic temperatures up to 1700 ºC or higher 

• Fluorescence intensity ratio (FIR) technique provides a two dimensional 

measurements and remote thermometry, as well as a high degree of accuracy.  

• Many of the trivalent lanthanides such as Er3+, Tm3+, Ho3+, Nd3+, Dy3+ and 

Eu3+ have been used as PL centers of optical thermometry.  

• But the Er3+ ion has proved itself to be an efficient UC centre among RE3+ 

ions and tremendous increase in its efficiency when combined with Yb3+ ions, 

acting as sensitizer.  

• Apart of Er3+, Yb3+ combination, Tm3+ ions can also find their way for a better 

sensitivity depending on the host characteristics. 

 

The important conditions for an upconversion (UC) material to satisfy for it to 

be used as temperature sensor are  

• Radiative transitions from a fluorescent level should dominate its non-

radiative transitions 

• Host should has considerably low maximum phonon energy.  

 

• SrLaAl3O7 (SLA) and LaNbO4 (LNO) doped with Er3+ and Yb3+ were prepared 

using sol-gel Pechini and high temperature solids state reaction respectively.  

• XRD (Figs. 1 and 5) and SEM (insets of Figs. 2 and 6) presents that the 

samples have single phase and the particles have few microns in size. 

• One of the important condition for UC emission i.e., low phonon energy has 

been achieved and is verified by the Raman spectra of the samples.  

• Both the hosts have low phonon energies of around ~800 cm-1 as shown in 

the figs. 2 and 6.  

• Figs. 3, 4 and 7 represent temperature dependent UC from 14-300 K and 

also ratios and sensitivities.  

 

• Fluorescence intensity ratio (FIR) calculated for the set of energy levels 
2H11/2 and 4S3/2 having an energy difference of ΔEf 

 

 

Absolute (SA) and relative sensitivities (SR) by the relations 

 

        and  

 

• The maximum absolute sensitivity of SLA:Er and SLA:Er/Yb are 42.43×10-4 

K-1 at 440 K and 78.33×10-4 K-1 at 185 K, respectively. 

 

Conclusion 

These works reveal that rare earth doped phosphors with low phonon energy 

and capable of upconversion can be used as  temperature sensors using 

Fluorescence intensity ratio (FIR) technique when excited with 980 nm 

radiation. The temperature sensing is very accurate and is the non-contact 

method which can be used for biological imaging also as the incident radiation 

used falls in first biological window which is safe for biological tissues.  
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Fig 1 / XRD pattern of SrLaAl3O7  

(SLA) phosphor 

 

Fig 3 / Temperature dependent UCPL, 

trend, FIR and sensitivity of SLA:Er. 

Fig 4/ Temperature dependent UCPL, trend, 

FIR and sensitivity of SLA:Er/Yb. 
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Fig 2 / Raman scattering of SLA 

phosphor (Inset: SEM image) 

 

Fig 5 / XRD pattern of LaNbO4  (LNO) 

phosphor 

 

Fig 6 / Raman scattering of LNO 

phosphors (Inset: SEM image) 

 

Fig 7/ Temperature dependent UCPL and 

the intensity trend of LNO:Er/Yb phosphor in 

UV and visible regions 

Fig 8/ Energy level diagram of Er/Yb doped 

UC phosphors excited with 980 nm (NIR) 

laser radiation. 

      

• While the LNO:Er/Yb sample was found to be not suitable for temperature 

sensors as there would is a miscellaneous energy transfer prevailing and 

interupting the sensing nature of the material.  
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Evolution of localized states in Lieb lattices 

under time-dependent magnetic fields

Abstract

We study the slow time 

evolution of localized states of 

the open-boundary Lieb lattice 

when a magnetic flux is applied 

perpendicularly to the lattice 

and increased linearly in time. 

We show that the slow time 

evolution of a localized state in 

this system is analogous to that 

of a zero-energy state in a three-

level system whose energy 

levels intersect periodically. In 

turn, this evolution can be 

mapped into a classical 

precession motion with a 

precession axis that rotates as 

time evolves. 

Beginning with a localized state 

of the Lieb lattice, as the 

magnetic flux is increased 

linearly and slowly, the evolving 

state precesses around a state 

with a small itinerant 

component. The amplitude of its 

localized component oscillates 

around a constant value (below 

but close to 1), except at 

multiples of the flux quantum, 

where it may vary sharply. This 

behaviour reflects the existence 

of an electric field (generated by 

the time-dependent magnetic 

field) which breaks the C4

symmetry of the constant-flux 

Hamiltonian.

Conclusions

The slow time evolution of localized states of the Lieb lattice with increasing magnetic flux shows a step pattern in the localized component.

The step pattern originates from the precession movement of the evolving state around a time-dependent vector with a large localized component and a 

much smaller dispersive component.

The electric field must reduce the C4 invariance of the Lieb lattice for the step pattern to occur. 
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Abstract 

A MicroPattern Gaseous 

Detector (MPGD) operating in a 

sealed mode was developed and 

studied for X-ray imaging 

purposes. The detector is based 

on a Thick-COBRA (THCOBRA) 

structure, with an active area of 

2.8x2.8 cm2 and is operating in 

an atmosphere of pure Kr at 

1bar with a closed gas 

purification system.  

In this work it is presented the 

performance of the detector in 

terms of charge gain and 

stability over time depending on 

its operation parameters. The 

detector was also tested for X-

ray transmission imaging. 

The detector showed charge 

gains within the expected 

(above 1x104), which is enough 

for X-ray imaging applications, 

and a stable performance over 

time, showing a clear 

dependence on the purification 

parameters. Some X-ray images 

are also presented, to exemplify 

the capability of this detector for 

X-ray imaging applications. 

MicroPattern Gaseous Detectors (MPGDs) have been used for X-ray 

imaging applications due to their features that stand out, such as the 

possibility to reject electronic noise or absence of dead areas [1-3]. Besides, 

this kind of detectors, in which the THCOBRA is included, have position and 

energy resolving capabilities, which means that it is possible to store the 

interaction position and energy of each photon that interacts with the 

detector. In turn, these informations allow the application of several 

techniques to improve image quality, extract more information and/or reduce 

the radiation dose [2, 4]. In previous studies, a THCOBRA based detector 

was tested operating in Ne/CH4 (95/5) [2]. Its performance was clearly 

limited by the gas mixture filling the detector chamber, therefore it could be 

improved in terms of detection efficiency (Figure 1) and spatial resolution for 

higher energy photons using denser noble gases (Xe or Kr) as detection 

mediums. This was the purpose of this work. 

 

The THCOBRA structure, shown in Figure 3, consists of a 0,4 mm G10 plate 

with a 50 µm Cu layer on both sides. It is perforated with 0,3 mm diameter 

holes with a rim of 0,08 mm and 1 mm pitch. On the bottom side 40 µm wide 

anode and cathode strips are etched and on the top side another strip 

pattern is also etched, orthogonally to the first. [2] 

The incident X-rays interact with the gas medium in the drift region (between 

the detector window and the THCOBRA) producing electrons, which are 

focused into the holes due to a weak electric field applied to the region [2]. A 

high electric field produced by the voltage difference between the top and 

cathode strips (VCT) induces the first charge multiplication stage. Similarly, 

due to another suitable voltage difference between the cathode and anode 

strips (VAC) a second charge multiplication occurs. The resulting charge is 

collected at the anode strips. Figure 2 shows the principle of operation. 

 

The present detector works in sealed mode, thus a purification system 

based on getters was developed to adsorb the gas impurities to maintain a 

constant detector performance (Figure 4). The charge gain was monitored 

for several weeks and varying the purification conditions. Figure 5 shows 

that the detector performance in terms of charge gain kept stable during 

almost the monitoring time: excluding the time between 22th and 28th of 

April, the gain variations kept below 6,5%. This value is assumed to be 

within the expected gain variations for this kind of detectors. Also, it is clear 

the efficiency of the purification system, because once the getters were 

turned of, the charge gain drop abruptly. Turn on the getters lead to an 

increase of the charge gain to the average values. 

 

Some X-ray images were acquired to test the detector capability for X-ray 

imaging. Figure 6 shows an example of X-ray transmission images of a 

clothespin, reconstructed using different energy ranges. The image intensity 

distribution varies depending on the selected range, similar to the noise, that 

seems higher on the image corresponding to the low energies. 

Conclusion 

So far, the developed detector has a constant performance, keeping the 

charge gain stable with reproducible results, which means that the 

purification system is effective in the impurities removal. Also, the charge 

gains are high enough to  achieve X-ray transmission images in which is 

possible to distinguish the imaged components. 
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Fig 1 / Relative X-ray absorption for Ne/CH4, 

Xe and Kr, showing higher absorption 

efficiency for pure Kr above its K-edge; and 

that the absorption efficiency of Ne/CH4 is 

two orders lower than Xe or Kr. [5] 

Fig 4 / Photograph of THCOBRA 

detector and purification system.  
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Fig 3 / Photograph of THCOBRA showing the top and 

bottom surfaces, with detailed views in the right. 

 

Fig 2 / Operation principle of THCOBRA: The 

primary charge suffers two amplifications, 

inside the holes and between the cathode and 

anode strips, where it is collected. [2] 
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Optical fiber sensors insole incorporation for 

plantar pressure monitoring

Abstract

In the physical rehabilitation

field, one of the critical

parameters to monitor is the

foot plantar pressure.

An uneven distribution of the

plantar pressure may indicate

abnormal posture shifts and

other pathologies.

The existing solutions for

plantar pressure that have been

reported are mainly based in

electronic or imaging devices,

presenting drawbacks such as

fragility, instability and

inconsistent feedback.

Optical fiber sensors technology

has advantages such as

robustness, flexibility, immunity

to electromagnetic interference,

ability to multiplex (optimal for

sensing networks) and passive

with no electricity at the

measuring point. Furthermore,

the results attained from the

tests performed confirm the

presented platform as an

adequate solution for plantar

pressure monitoring.

In the physical rehabilitation field, one of the critical parameters to monitor is

the foot plantar pressure, given by the vertical ground reaction forces

(VGRF). An uneven distribution may indicate abnormal posture shifts and

other pathologies that may evolve to severe plantar deformities [1].

Although a considerable number of solutions for plantar pressure and VGRF

have been reported, they are mainly based in electronic or imaging devices,

presenting some drawbacks such as fragility, instability and inconsistent

feedback [2].

We developed a new solution for plantar pressure and VGRF monitor, using

optical fiber sensors technology and its advantages such as robustness,

flexibility, immunity to electromagnetic interference, ability to multiplex

(optimal for sensing networks), no electric signals at the measuring point,

among others [3].

The developed optical platform consists of a cork sole in which 5 Fiber

Bragg Grating (FBG) sensors were incorporated in specific points of

analysis [2,4,5], as shown in Figure 1.

To evaluate the insole FBGs response, a gait movement was repeated 5

times and the wavelength shift was recorded. We verify that the sensors

response is similar in the 5 tests, Graph 1, confirming the repeatability of the

insole sensors.

In Graph 2 is presented the wavelength shift registered for one step, in

which is evident the sequence in which the sensors are displayed and

activated during the gait movement. The stance period is initiated when the

heel touches the ground, heel strike (HS); after, the foot is moved towards a

stable support position for the body in which the hip joint becomes aligned

with the ankle joint; in the midstance phase (MS). The following movements

propel the body center of mass forward, initiated by the rise of the heel (HR)

and its loss of contact with the ground. In this movement the last point of

contact of foot with the ground should be the toe at the moment known as

the toe off (TO), which also corresponds to the end of the stance phase in a

gait cycle [2]. Its observed, Graph 2, that the beginning of the HS moment

is marked by the FBG1 max amplitude, as expected since this sensor is

placed at the heel area. This response is maintained until the MS stage

finishes. It can also be verified that at the HR’s initial moment, the VGRF

values registered for the sensor FBG 1 considerably drop, and the most

accentuated forces are registered for the sensors placed in the metatarsals

areas (FBG 2, 3 and 4). Also, at this moment the VGRF registered at the toe

location by the sensor FBG 5 becomes more accentuated and hits its

maximum as the toe becomes the last point of support in the stance phase

at the TO stage.

Conclusion

The maximum amplitude obtained for each sensor, temporally registered,

are according to what is expected in a gait movement, and from the sum of

the 5 sensors response is possible to obtain a typical gait curve, which

indicates that the method implemented is an adequate solution for plantar

pressure monitoring.
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Fig 1 / Schematic representation of the platform monitoring system [5].

Graph 1 / VGRF obtained during the 5 steps and the resulting curve of all the sensors

response sum for each step [5].

Graph 2 / Average VGRF obtained during the stance period (62%), from the individual

steps analyzed (the regions of the foot touching the platform in each gait step are in dark

blue) [5].
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Electron Field Emission  

of Graphene-Diamond Hybrids  

Abstract 

Integrating different carbon 

allotropes, namely graphene 

and nanocrystalline diamond 

(NCD), into a hybrid structure is 

highly desirable for a 

synergistic approach envisaging 

a field emission material. In this 

work, this was accomplished by 

a simultaneous synthesis of 

both allotropes by microwave 

plasma CVD on copper 

substrates, using a CH4 pulsed 

flow modulation strategy. This 

approach enabled tailoring the 

density and diameter of 

nanocrystalline diamond 

clusters nucleated on the 

underlying graphene layer.  

 

The field emission data were 

analysed using the Fowler-

Nordheim model and the 

electrical activation fields, 

ranging from ~4.6 to ~8.4 V/μm, 

were found to decrease with 

increasing NCD cluster content. 

Two emission regimes were 

observed, each corresponding 

to a distinct field enhancement 

factor, reaching values as high 

as 2204. The dependency of 

these factors with the total NCD 

cluster surface area suggests 

emission from both the 

background graphene and the 

protruded NCD clusters. 

 

Compared to metals, carbon based electron emitters are less prone to 

poisoning by residual gases in vacuum, they resist better against ionic 

erosion and often present negative temperature coefficient of resistance [1]. 

In particular, the integration of NCD and graphene in a single carbon hybrid 

(GDH) cathode envisages the conjugation of sp3 and sp2-related physico-

chemical properties of great interest for field-emission purposes [2,3]. Firstly, 

graphene is an outstanding thermal conductor and is expected to minimize 

Joule heating at the emission centers, which is a known cause of emitter 

failure or degradation. Secondly, the superficial H-terminations of CVD 

nanodiamond lower the effective potential barrier for electron emission due 

to its very low or even negative electron affinity [4]. 

  

A carbon hybrid composed of graphene sprinkled with NCD clusters was 

produced via MPCVD using a pulsed modulation of the methane flow 

(Graph 1). This strategy allowed increasing the density and the diameter of 

the NCD clusters (Graph 2) with the number of pulses, while preserving the 

intrinsic characteristics of each allotrope. 

 

The high structural quality of the graphene was confirmed by Raman 

spectroscopy (high I2D/IG ratio and narrow D, G and 2D peaks, Graph 3). 

The hemispherical clusters (Graph 4a) were found to be composed of highly 

crystalline diamond nanocrystallites (TEM image and SAD pattern, Graphs 

4b-4d) embedded in an amorphized carbon matrix.  

 

The field emission performance of the GDHs varied according to the 

Fowler-Nordheim (F-N) theory and showed a dependency with the number 

of CH4 pulses (Graph 5). The electric activation fields, extracted from the F-

N plots, decreased from 8.4 to 4.6 V/μm for samples grown at 6 and 60 CH4 

pulses, respectively.  

 

 Two regimes were inferred from the F-N linearizations (Graph 6), each 

corresponding to a distinct field enhancement factor, β1 and β2. While β2 

was roughly constant with the total NCD cluster surface area, β1 

increased significantly (Graph 7), evidencing two different emission 

mechanisms, arguably from the background graphene and the protruded 

NCD clusters.  

 

Conclusion 

Graphene-Diamond hybrids were grown by MPCVD technique using a 

pulsed methane flow. The field emission performance of the hybrids varied 

according to the Fowler-Nordheim (F-N) theory. The activation field of the 

GDH cathodes was found to decrease with increasing number of CH4 pulses 

during MPCVD growth. Two regimes were inferred from the F-N 

linearizations, putting in evidence two different emission mechanisms, one 

from the graphene and the other form protruded NCD clusters.   
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Graph 1 / Schematic representation of the 

pulsed methane flow synthesis method. 

Graph 5 / Measured current density as 

function of applied electric field for all 

samples. Inset: Activation field as 

function of the number of CH4 pulses 

during growth.  
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Graph 2 / SEM micrographs of the GDH 

samples grown with different number of CH4 

pulses.  

 

Graph 4 / a) High magnification SEM image of the 

GDH60 sample. b) Selected area diffraction 

pattern, c) Bright-field and d) dark-field TEM 

micrographs of a single CH4 pulse sample. Bright 

contrast in the dark-field imaging arises due to 

diamond reflections. 

 

Graph 3 / Colored Raman mappings of a 

GDH40 sample using the diamond peak 

intensity (1332 cm-1, upper graph) and the 

I2D/IG ratio (lower graph). The center image 

corresponds to an optical micrograph of 

the probed region. 

Graph 6 / F-N plots of the GDH 

samples. Inset: Magnified F-N plot of 

the GDH60 sample, showing the two 

linear region plot.  

 

Graph 7 / Calculated field amplification factors β1 and 

β2 versus the average NCD cluster surface area 

available for electron emission.  
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Calcium phosphate-based bioceramics: 

electrical polarization features

Abstract

Bone grafting and interventions 

related with orthopedic disorders 

are a large business, generating 

more than $2.5 billion per year. 

As an example, it is expected that 

the market of dental implants 

grows at a rate of 7.2% until 2021, 

generating then about $12.32 

billions(http://www.marketsandmarkets.com/Mar

ket-Reports/dental-implants-prosthetics-market-

695.html) 

Bioactive materials for 

orthopedic-related interventions 

are gaining attention and 

“climbing” in the market, due to 

the important drawbacks related 

with use of autografts (bones 

obtained from another anatomic 

site in the same patient) and 

allografts (bones obtained from 

another person) [1].

Among these promising 

biomaterials it is included the 

calcium phosphate-based 

biomaterials group, namely 

hydroxyapatite [Hap, 

Ca10(PO4)6(OH)2] and 

b-tricalcium phosphate [b-TCP, 

b-Ca3(PO4)2 [2].

The bioactivity of Hap and b-TCP 

is referred as their ability to 

promote the growth and directly 

bond with new host biologic 

bone. These materials are also 

osteoconductive, having the 

ability to act as a template and 

guide the formation of new bone 

along their surface. Inside the 

organism they start a cellular 

mediated dissolution and 

resorption process. The bone 

specialized cells, osteoclasts and 

osteoblasts, are responsible for 

the dissolution of both the 

mineral phase (Hap) and organic 

phase (collagen) of the bone 

matrix and the production and 

mineralization of both inorganic 

and organic components [2,3]. 

Methods to enhance the 

bioactivity of these materials are 

being researched. In the mid-

nineties it was discovered by 

Yamashita et. al. that the 

electrical polarization of these 

bioceramics enables the storage 

of a substantial charge density 

that considerably enhances the 

bioactivity rate [4].

In this work the electrical 

polarization features of 

commercial pure Hap, b-TCP and 

Hap/ b-TCP biphasic composites 

(HTCP) were analyzed by 

measuring thermally stimulated 

depolarization currents.

Samples

Bulk samples were made from raw commercial powder provided by 

Altaktin S.A., a Portuguese private company dedicated to the research, 

development and manufacture of raw materials for medical applications. 

The sample’s ID and composition are indicated in table 1:

Table 1/ Sample’s ID and composition.

Experimental procedure: TSDC measurements 

As figure 1 depicts, the field Ep is kept applied during the sample cooling, 

in order to ensure the “freezing” of the electric dipoles and trapped spatial 

charge. In the SC step the electrodes are short circuited during 5 minutes 

to eliminate possible weekly bounded charge. Then the sample is heated 

under a constant heating rate (6 ºC/min) while the depolarization current is 

measured.

Results and discussion

Fig 3/ Left: TSDC spectra of the biphasic HTCP polarized samples at Tp = 400 ºC and Tp = 500 ºC, 

under a field Ep = 5 kV/cm. Right: TSDC spectra of HTCP polarized under field with different intensity 

(Ep = 2, 3, 4 and 5 kV/cm) at TP = 500 ºC.
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Fig 1/ Scheme of the electrical

polarization experimental

procedure. After reaching the

polarization temperature Tp the

dc electric field was applied

during 30 minutes (tp) and

before the depolarization current

measurements the electrodes

were short-circuited (SC step)

during about 5 minutes. The

heating rate is 6ºC/min.
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Fig 2/ SEM micrographs of the surface 

of the samples. The estimated grain 

size for Hap and HTCP is between 1-

1.5 mm, while for b-TCP is between 

1.5-2 mm. The grain’s morphology for 

all the samples is the same. The 

grain’s shape and size are close 

enough to disregard differences in 

morphology to interpret and explain 

the TSDC measurements results.

b-TCPHap

HTCP

Fig 4/ Left: TSDC spectra of the Hap sample polarized at Tp = 500 ºC and Ep = 5 kV/cm (the inset 

shows a magnification of the low temperature process. Right: TSDC spectra of the b-TCP sample 

polarized at Tp = 500 ºC and Ep = 5 kV/cm.  

Fig 5/ For all the spectra deconvolutions were made to allow a better visualization of the different 

depolarization processes and also to allow more accurate calculations of parameters such as the total 

stored charge density (Qp), activation energies (Ea) of the different depolarization processes, peak 

temperatures, etc.

500 ºC - Hap 500 ºC - b-TCP 

Peak Temperature 2 kV/cm 3 kV/cm 4 kV/cm 5 kV/cm 5 kV/cm 5 kV/cm

Tp1 (ºC) 498 497 527 598 579 530

Tp2 (ºC) 533 545 555 746 --------------- 601

Tp3 (ºC) 642 642 677 783 882 690

Activation Energy

Ea p1 (eV) 0.49 0.57 0.61 0.75 0.75 0.91

Ea p2 (eV) 2.27 3.21 4.49 14.77 --------------- 3.45

Ea p3 (eV) 1.17 1.51 1.70 1.83 1.81 1.47

Stored Charge Density    

x10-3 (C/cm2)
1.35 2.69 2.37 2.76 0.18 14.48

p1 contribution (%) 66.8 61.3 72.0 79.6 3.6 23.9

p2 contribution (%) 12.7 13.7 9.3 1.2 --------------- 16.9

p3 contribution (%) 20.5 25.0 18.7 19.2 96.4 59.2

500 ºC - HTCP

Conclusions

- b-TCP samples revealed an stored charge density in the magnitude of 10-2 C/cm2, two 

orders of magnitude higher than Hap polarized under the same conditions.

- Contrary to what is believed in the literature, b-TCP has a very good charge storage 

ability, surpassing largely Hap.

- The idea prevailing in the literature that b-TCP is not electrically polarizable has 

established itself due the fact that in many reports the polarization process parameters, 

Ep and Tp, were not high enough to fully activate the b-TCP polarization processes.

- Besides the physical explanation of the polarization/depolarization processes in b-TCP, 

a very interesting work on b-TCP would be the assessment of the effects of the 

electrical polarization on its bioactivity, both in vitro and in vivo. 

Table 2/ Peak temperature (ºC) and activation energy (eV) of each depolarization process, total stored 

charge density (C/cm2) and contribution (%) of each depolarization process to the total stored charge.
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Title:Magnetic and Electrical characterizations of 

xMnFe2O4-(100-x)SiO2 nanocomposites 

synthesized by the Auto-combustion method.

Abstract

An auto-combustion reaction 

was applied for the synthesis of 

magnetic xMnFe2O4-(100-x)SiO2

nanocomposites (x=100, 20, 15 

and 10 mol%). The powders 

were subjected to X-ray 

diffraction to confirm the 

formation of manganese ferrite 

crystalline phases. The porosity 

of the nanocomposites was 

studied using BET method. The 

morphological characteristic 

was investigated through SEM 

and TEM analysis. The 

temperature-dependent of 

magnetization showed the 

superparamagnetic behavior 

occurring in xMnFe2O4-(100-

x)SiO2 composites. According to 

the M(B) curves, the max 

magnetization saturation , MS, is 

observed in the sample 

containing 100% of MnFe2O4. 

The AC electrical conductivity 

as the function of frequency and 

DC electrical resistivity as the 

function of temperature were 

studied. The AC electrical 

conductivity as the function of 

frequency follows the universal 

Jonscher power´s law. The

frequency dependent ac 

conductivity at different 

temperatures indicates that the 

conduction process is thermally 

activated. The dielectric 

behavior of the nanocomposites 

can be explained on the basis of 

Koop’s  phenomenological  

theory  and Maxwell–Wagner 

interfacial  type  of polarization. 

S. A. Salehizadeha,

M. P. F. Graçaª, M. A. Valentea

aDepartment of Physics, I3N-FSCOSD, University of Aveiro

Among wide variety of ferrites, MnFe2O4 have attracted great interest in 

biomedical applications because of much higher magnetization values than 

magnetite and other mixed ferrite nanoparticles. For both fundamental and 

applied investigations, magnetic properties are more profitably studied by 

preparing the samples in the form of nanocomposites, that is, by dispersing 

the magnetic particles in amorphous SiO2 matrix is a very handful method. 

In this work, xMnFe2O4-(100-x)SiO2 nanocomposites (x=100, 20, 15 and 10 

mol%) were synthesized using the sol-gel auto-combustion process. 

Tetraethoxysilane (TEOS, Aldrich, 98%) was used as a precursor for the 

SiO2, whereas metal nitrates and citric acid were used as precursors for the 

MnFe2O4 nanoparticles. The iron and manganese nitrates were dissolved in 

water with a 2:1 molar ratio, and citric acid (CA) was added to the solution. 

The molar ratio of metals (Mn(II) + Fe(III)) to CA was fixed at 1:1. Liquor 

ammonia was added dropwise to the resulting clear solution. A suitable 

amount of TEOS in ethanol was then added to the aqueous solution, and a 

few drops of ammonia were also added to bring the pH to the value of 4.

After vigorous stirring for 2 h, the sols were allowed to gelifcation in static 

air at 80 oC for 24 h. Later, the gels were submitted to thermal treatment at 

500-600 oC, depending on the composition, in a preheated oven. After 

elimination of large amounts of gases, the gels burned through a self-

propagating process, producing directly the nanocomposites in powder 

form.

The BET results showed the surface area increase from 9.7 gr/m2 to 41.1 

gr/m2 when the silica content in the nanocomposites increases from zero to 

85 mol%. XRD patterns confirm the formation of MnFe2O4 nano-crystalline 

phase well dispersed in silica matrix (see the TEM image). However in 

sample containing 20% of MnFe2O4, the secondary phase of hematite at ~ 

31o is formed.

The ZFC-FC curves for 20MnFe2O4-80SiO2 show the characteristic feaures

for the superparamgnetic behavior with a Tb at 47 K and Tirr=275 K. 

As observed from the hystersis curves, the sample with pure MnFe2O4 has

the greatest magnetization. Although,  unusual drop in magnetization for 

20MnFe2O4-80SiO2 can be due to the occurence of the α-Fe2O3 formation

with an antiferromagnetic interactioon within, and consequnetly, lowering the

total magnetization. The AC conductivity was obtained at several

temperatures for 15MnFe2O4-85SiO2 pointing out that the conductivity

remains almost constant in the low frequency region but exhibits dispersion 

for higher frequencies which is well in accordance of the Jonscher power 

law.

The impedance and modulus studies have been carried out to analyze the 

relaxation process. The shape of the imaginary part of the modulus 

suggests that the relaxation processes in these ferrites-silica composites are 

of non-Debye in nature.

Conclusion

Novel manganese ferrites-silica compositions have been prepared by sol-gel 

auto combustion technique. Several analysis were employed to studies their 

physical features. It could be found the prepared nanocomposites have 

great potential to use in biomedical applications.
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Fig 1 / As prepared 15MnFe2O4-85SiO2

nanocomposite
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Fig 2 / XRD pattern of  xMnFe2O4-(100-x)SiO2

Fig 3 / The TEM image of 15MnFe2O4-85SiO2

nanocomposite.

Fig 4 / The SEM image of 10MnFe2O4-90SiO2

nanocomposite.
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Fig 5/ Hysteresis curves of MnFe2O4-Silica 

nanocomposites measured at room 

temperature. 
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Fig 8/ Frequency dependence of M´´ for 

MnFe2O4 nanoparticles measured at several 

temperatures. 
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Fig 6/ ZFC-FC curves of 20MnFe2O4-80Silica 

nanocomposite.

Fig 7/ Frequency dependence of AC 

conductivity for 20MnFe2O4-80SiO2 measured 

at several temperatures. 
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Architecture of social, biological, and 

technological networks 

Abstract 

Brain networks, gene 

regulatory networks, Twitter, 

the World Wide Web, the 

control network of 

transnational corporations 

and many others real 

complex systems have 

amazingly similar 

architecture.  We reveal and 

analyze this structure in 

detail.  

Most of investigations considered the complex system as undirected 

complex networks, i.e., networks with undirected edges. However, in many 

real complex systems, interactions actually are directed. In this kind of 

network nodes represent interacting subjects and edges represent directed 

functional linkages between them. Synaptic connections between neurons in 

the brain, regulatory relationships between genes and other regulators in 

gene regulatory networks, connections between users in Twitter are  

examples of directed interactions. Our work is focused on investigation how 

hierarchical organization of directed complex networks impacts their 

functioning and dynamics. Architecture of directed networks is shown in Fig. 

1. Figures 2-6 represent the organization of some real complex systems. We 

aim to understand the functional role of this kind of architecture in functioning 

of the systems.     
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Fig. 3. The control network of transnational corporations (TNCs) (on the left). The richest TNCs in 

the financial sector (on the right)  form  the network core (SCC)  [3]. 

Fig. 5. Networks of Baltic sea ecosystem. Numbers 

represent species (bacteria, fishes, etc.). Adapted from [4]. 
Fig. 6. TFs work on the top of hierachy if miRNAs are not accounted. Prediction of 

new regulators for stress response of plants from hierarchical network structure of 

transcriptional regulators (TFs). Adapted from [5]. 
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(sigla) 

Complete  

COLOCAR LOGOTIPOS  DAS INSTITUIÇÕES 

FINANCIADORAS 

Fig. 4. (a) Schematic view of gene regulatory network for human. microRNAs (yellow), 

transcription factors (TFs),  (violet), and targeted genes (blue). are nodes connected by 

functional linkagges. miRNAs form the set IN., The core in mainly composed of TFs. 

Targeted genes form the set OUT. (b) Small sub-network of transcription factors and 

miRNAs for circadian rhythm has topologically the same organization as the whole network. 

.  

Fig. 2.  London 2012 Olympians Twitter Follow Network 

Fig 1. Schematic view of a complete structure of directed networks. There is a 

strongly connected core (𝐺𝑆)  and the periphery composed of the sets of nodes 

IN and OUT, tendrils and tubes, and disconnected clusters [1,2].   
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Lateral load sensing 

The lateral load measurements were carried out by placing the sensor in a 

flat platform, so that the stress was applied evenly throughout the structure 

(Fig. 4). A minimum sensitivity to the lateral load (0.32 nm/N) was obtained, 

with the smallest cavity manufactured (47 μm), whereas there was obtained 

the maximum sensitivity of the 2.11 nm/N, for the largest cavity (161 μm)  

(Fig. 5). 

 

 

 

 

 

 

 

 

 

 

 

 

Strain sensing 

To characterize the strain sensors sensitivity, a translation stage was used. 

The sensors were fixed between a rigid fixed support and the translation 

stage (Fig. 6). A minimum sensitivity of 4.49 pm/μɛ was obtained, for the 

smallest cavity manufactured (47 μm), whereas the maximum sensitivity of 

the 9.12 pm/μɛ, was obtained for the largest cavity (161 μm) (Fig. 7).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Temperature sensing 

The proposed sensor exhibited very low thermal dependence  (< 1 pm/ºC). 

With this sensing device there is no need to perform temperature 

compensation, as the cross-sensitivity between this parameter and lateral 

load and strain was lower than 3.14×10-3 N/ºC, and 0.22 μɛ/ºC, 

respectively.  

Conclusions 

A microcavity sensor was fabricated by using the electric arc discharge 

technique. It was observed that with the increasing number of arcs the 

cavity length also increases, which also has influence on the sensitivity to 

lateral load and strain. The sensors were tested for lateral load and strain, 

where maxima sensitivities of 2.11 nm/N and 9.12pm/μɛ were obtained for 

the 161 μm long cavity, respectively. This way of manufacturing the sensors 

emerges as an alternative to the previously developed air bubble based 

sensors, because no liquids, oils or etching solutions are involved. 
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Fabry-Perot cavity based on air bubble for 

sensing applications 

Abstract 

A Fabry-Perot air bubble 

microcavity fabricated between 

a section of a single mode fiber 

and a multimode fiber is 

proposed. The study of the 

microcavities growth with the 

number of applied arcs is 

performed. The sensors are 

tested for lateral load and strain, 

where sensitivities of 0.32 nm/N 

and 2.11 nm/N and of 4.49 pm/μɛ 

and 9.12 pm/μɛ are obtained for 

the 47 μm and 161 μm long 

cavities, respectively. This way 

of manufacturing the sensors 

emerges as an alternative to the 

previously developed air bubble 

based sensors, because no 

liquids, oils or etching solutions 

are involved. 

Motivation 

Several fabrication methods have been proposed in the literature, for Fabry-

Perot (FP) cavities, for example by fusion splicing a segment of hollow-core 

photonic bandgap fiber to the SMF or two sections of SMF, by ablating a 

groove in a SMF by use of a femtosecond laser, or even by applying 

chemical etching [1,2]. The presented air bubble cavities were developed to 

obtain lateral load and strain measurements, as a follow up of the European 

project SIRBATT where it was necessary to discriminate pressure, 

temperature and other parameters inside a Lithium-ion battery (Fig.1).  

 

 

 

 

 

 

 

Sensors fabrication 

The FP cavities developed in this work were obtained by producing an air 

bubble between a section of single mode fiber and multimode fiber (Fig. 2). 

 

 

 

 

 

 

Using this technique several devices were fabricated, with cavity lengths 

that ranged from ~50 μm up to ~200 μm. The air FP cavities growth with the 

increase of the number of arcs is shown in Fig. 3. With the successive 

electrical arcs, it can be observed that the cavity tends to grow into the MMF 

side, whereas SMF surface preserves a flat surface.  

 

 

 

 

 

 

 

 

 

 

There is a stronger growth at the beginning of the fabrication, and after 5 

arcs the microcavities growth tends to stabilize.  After 11 electric arc 

discharges the microcavities thickness became very thin (Fig. 3f) and above 

that value the sensors broke.  

Experimental setup and results for lateral load, strain and temperature 

The spectral response of this sensing structure was observed by connecting 

it to an optical circulator. A broadband optical source and an optical 

spectrum analyzer were connected to the other two ports of this optical 

component, in a typical reflection scheme, as shown in Fig. 4 and Fig. 6.  
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Fig 1 / Lateral and top views for Lithium ion battery with the fiber sensors. 

Fig 2 / Schematic of the procedures used to fabricate de FP cavity.  

Fig 7 / Sensors response to (a) the applied strain and (b) relation between cavity size and 

strain sensitivity. 
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Fig 3 / Microscope photographs of the sensing structure after the fabrication process, with 

increasing number of arc discharges and dependence of the cavity size diameter with the 

number of electric arcs (g). 

Fig 4 / Scheme of the experimental setup for lateral load. 
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Fig 6 / Scheme of the experimental setup for strain measurements. 

Fig 5 / Sensors response to (a) the applied lateral load and (b) relation between cavity size and 

lateral load sensitivity. 
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GEOBIOTEC

GeoBioSciences GeoTechnologies and 

GeoEngineering

Abstract

Geobiotec has been created in 

2007 by merging two pre-

existing research units, joined 

now (2013 call) by a third one 

(@UNL), being  the largest 

Portuguese research unit in the 

field of Earth sciences, 

comprising 87 researchers with 

PhD degree.  Main Scientific 

Domain: Earth and Space 

Sciences. Other subdomains: 

Civil Engineering, Materials 

Science and Engineering, 

Marine Sciences, Biological 

Sciences, Environment. 

Geobiotec is organized is 

organized in five main groups, 

in 3 poles (U Aveiro; UNL; UBI): 

EL – Lithospheric Evolution; 

CES - Complex Environmental 

Systems; 3G – Georessources, 

Geotechnics and Geomaterials; 

SB – Sedimentary Basins; AG –

Agro-Forestry.

General Objectives

Based on well known methods of study in our scientific field and on an

excellent laboratorial infrastructure in the areas of geophysics,

geochemistry, biology, pedology, petrology, mineralogy, industrial minerals,

geomaterials, geotechnics, isotope geology, hydrogeology, structural

geology, volcanology and remote sensing, the Unit aims at a better, deeper

knowledge of: a) certain aspects of the geology of Portugal (continent and

the Azores islands); b) the environmental conditions related to groundwater,

rivers, soils, plants and monument stone determined by geogenic and

anthropogenic factors in certain areas; c) the exploration, characterisation,

processing, specification, application and evaluation of raw materials; d)

physical and chemical properties of special clays and sands traditionally

used as curative or healing materials; e) physical and chemical degradation

mechanisms and products of natural stones, mortars and cements.

Resources

Geobiotec is probably the best equipped research unit in the country to

perform research in Earth sciences. We are one of the top national centres

for X-ray Diffraction and Fluorescence, ICP-MS and GC-MS, Isotope

Geology (TIMS Mass-spectrometry), sharing also: Electronic micropobre (at

LNEG, Porto), Luminescence Dating (at ITN in Lisbon). We are partners of

the National Electronic Microscopy Network (2 SEM and 2 TEM equipments

at UA).

Main Results

Interdisciplinary research was mainly focused on:

• Fundamental and applied research on mineral raw materials, inc.

development of new commercial grades, new products and new

applications.

• Characterization of urban geo-environment, assessment of

organic/inorganic contamination, prediction and mapping of vulnerabilities

and risk to the citizens inc. natural and anthropogenic induced hazards

such as the stability of foundations, dams, slopes, or underground

structures, the quantitative description of groundwater flow and

contamination.

• Basic and applied research on medical geology and environmental

geotechnics.

• Application of radiogenic isotopes to environmental studies and to

chemostratigraphy, geo-biology, biohydrogeology and high-resolution

geophysics.

• Characterization of the main tectonic, metamorphic and magmatic events

that took place during the Variscan orogeny.

Post-graduation platform

GeoBioTec served as post-graduation platform for more than 120 Earth

scientists, through MSc’s and PhD’s supported by strong national and

international collaborations.

We are running an Erasmus Mundus M.Sc.: ‘IMACS - International Master

in Advanced Clay Science’ with the universities: Poitiers (France), Technical

of Crete (Greece), Federal do Rio Grande do Sul (Brazil) and Ottawa

(Canada).

We are partners of a PhD Program in Geosciences, offered by Aveiro and

Porto Universities.

Figure 1 / Main Research Laboratories. 

Figure 2 / Research lines.
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Atomic Force Microscopy (AFM) application 

to diatom studies: review and perspectives 

Abstract 

Atomic Force Microscopy (AFM) 

allows high image resolution, 

based on slight differences in 

surface height and on imaging 

transparent structures, thus is 

an excellent type of microscopy 

for imaging nano-sized objects, 

such as diatoms. Currently and 

since 1992, the number of 

publications applying AFM on 

diatom studies has increased 

significantly. Our study 

considers different aspects 

related with AFM and diatoms’ 

samples preparation, AFM types 

and its application in studies of 

taxonomy, biomineral formation, 

ultrastructure, mucilage layers 

and micromechanical 

properties. We also present new 

AFM data highlighting the 

taxonomical importance of 

Amphipleura pellucida. 

From our knowledge, it is the 

first general review that 

compiles all the works carried 

out on Atomic Force Microscopy 

(AFM) applied to diatoms, 

highlighting the AFM 

advantages regarding the study 

of these microorganisms as a 

whole.  

 

 

Objectives 

The main objectives of this review are to summarize elementary scientific 

literature and papers on all fields related to diatom imaging in AFM, 

presenting particular methods, principles and outcomes of AFM application 

in diatom studies. The review focuses on the following subjects:  

(1) Application of AFM to the study of biomineral formation and ultrastructure 

in diatoms; (2) Mucilage layer characteristics and functions; (3) 

Micromechanical properties of the frustule; (4) AFM illustrations for 

taxonomy; (5) AFM method and its modes;  

Results 

(1) Application of AFM to the study of biomineral formation and ultrastructure 

in diatoms  

First studies were done by Almqvist et al. (2001) on the pennate diatom 

Navicula pelliculosa and by Crawford et al. 2001 on the pennates Pinnularia 

viridis and Hantzschia amphioxys. The results presented a small variation in 

the size range of the silica particles within a particular frustule component 

(valve or girdle band), but there might be some differences in particle size 

between these components within the frustule and remarkable differences 

between species (Crawford et al. 2001).  

(2) Mucilage layer characteristics and functions 

Understanding how the organic envelope (essentially composed by 

polysaccharides and proteins), formed after the silica structure formation, 

relates to the silica structure, is important. For example, previous studies 

have sought to determine the chemical composition of mucilaginous 

coatings from diatom species after extracting mucilaginous layer from the 

cell and subsequent analysis  

(3) Micromechanical properties of the frustule 

Mechanical properties of the frustule have been studied to a lower extent, 

due to the challenges associated with forces application and detection at a 

relevant scale. Improving knowledge on these properties is essential for 

better understanding of attributes of the frustule. The most frequent 

micromechanical properties analysed by AFM are elasticity, hardness and 

adhesion, mostly in the frustule and in the mucilage layer but in a lower 

extent. 

Conclusion and Future Perspectives 

Diatoms nanotechnology, a new interdisciplinary area, attracted attention of 

scientists since 2005, emphasizing recent advances in diatom 

biomineralization, thus, AFM can help in detecting small differences in 

surface morphology ultrastructure and biomineral formation, showing a 

diversity of nano- and meso-scale silica morphologies. Effortless sample 

preparation, imaging of conductive/non-conductive materials and 

transparent structures, ability to resolve slight differences in surface height, 

low cost operation related to SEM and no need of coating, are the major 

advantages of AFM. On the other hand, AFM enables to study the properties 

of mucilage layers and EPS revealing the topology of the soft hydrated 

mucilage layer. Polymer networks and related micromechanical properties, 

as for example adhesion, can provide new approaches for the creation of 

antifouling materials, providing new insights into general diatom study and 

future applied technologies. 

To sum up, AFM applicability in diatom studies relates a wide range of 

scientific disciplines and covers and extensive range of possible 

applications. It represents a rich information source and important basis for 

many research fields dealing with diatoms and should certainly be in 

attention of scientists. 
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Fig 1 / (4) AFM illustrations for taxonomy:  

Amphipleura pellucida is presented, showing AFM images of frustule’s topography: 

a, b: Internal view of the central part of the valve showing the ribs fused in the 

middle; c: external view of the middle of the valve showing the small pores (these 

pores are at the limit of the light microscope’s resolution); d, e: ribs bifurcating in 

the distal parts and enclosing a shortened raphe 
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Characterization of Geophagic clays from 

Cape Verde 

 

Abstract 

Geotourism and Geoparks in 

particular are real opportunities 

to rural developments, 

promoting the rate decline of 

unemployment and emigration, 

through engaging the local 

communities in geopark 

activities and tourism marketing 

in the form of adventure 

tourism, ecotourism, rural 

tourism and health geotourism.  

The latest has been in vogue 

and its interest increases “every 

day”. Because of that, clay 

deposits, with certain technical 

characteristics are being study. 

Cape Verde archipelago, located 

in Atlantic ocean, is seen mainly 

(almost exclusively) as a sea 

beach destination (bathing, 

fishing, diving). However, in this 

work we can see that in the 

islands, nominally in Santiago 

island, there are other potential 

interests in what concerns to 

clay minerals with health 

proposes, most concretely,  

geophagic propose. 

Geotourism is closely linked with Medical Geology. The ubiquitous presence 

of minerals in the environment exposes humans to its effects, both positive 

and negative [1, 2, 3]. Concerning the positive aspects, it is already a 

common concept that the human body requires chemical elements which 

can be obtained/produced by minerals such as Ca, Mg, K and Na, which we 

need in levels which may be considered high. However warn that they can 

also represent a risk of toxicity, depending on the dose and may even be 

lethal. 

Geophagy is the practice of eating terrestrial substances (such as clay), 

often to improve a poor mineral nutrition. The intake of minerals and 

chemical elements for food, water, soil (through geophagy) or dust can be 

accomplished by ingestion, inhalation or dermal absorption [4]. Mud/clay 

can be worked like cookies, sometimes called "bonbon de terre", which are 

sun-dried and sold throughout the poorer areas. Small quantities of other 

ingredients such as salt and vegetables, sometimes sugar, are added. A 

recent trend developed in scientific research to study geophagy not as 

pathology, but rather as an "adaptive behaviour", supplementing the diet 

with essential nutrients or treats a disorder (e.g. diarrhoea) [5]. 

Special clays, such as bentonite, are available throughout the world as a 

digestive aid; the composition of these materials can be so varied that when 

consumed by humans, every care should be taken to compare their 

compositional elements, mineralogical and chemical. The future of 

geophagy depends on scientific support and the establishment of quality 

standards and protocols to reassure public opinion and regulate markets.  

Cape Verde archipelago is composed by 10 islands and 8 islets, located in 

Atlantic ocean, 400 km westwards of Senegal coast. Cape Verde belongs to 

the Macaronesia region along with Madeira, Azores, Canarias and Savage 

islands. The islands are from volcanic origin but their geology shows also 

sedimentary rocks, including clayey materials and carbonated sands. The 

existence of geophagic clays is well know, being present in local markets 

and coming usually from Boavista [5]. However is in Santiago island, the 

practice of geophagy is also rooted in the local culture. 

Santiago sampled clays (on the east coast near Pedra Badejo) are almost 

totally composed by fine (<63 µm) particles and very rich in clay fraction. 

The mineralogical composition is also peculiar, pure smectite (nontronite 

type), with no trace of other clay mineral or coarser minerals like quartz or 

feldspars. Chemical analysis are in accordance with this composition, 

showing high contents on silica, iron, aluminium and magnesium. As 

expected, pH is alkaline. Concerning the assessed technological 

parameters, they showed higher values for CEC, sorption capacity, specific 

surface area and plasticity as well as very finer mean grain size and low 

cooling rate and abrasivity.  

 

 

 

Conclusion 

Although people, from different parts of the world, not only Cape Verde, 

practice geophagy, this is not always a heathy practice, being made 

because of poorness or just because of local believes. About Santiago 

(Pedra Badejo) clays, eventually, because of its purity, there are no danger 

of damage  to the health. 
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Figure 1 Litologic map from Santiago Island. 

 

Figure 2 Sampling site (Pedra Badejo).  

 

Figure 3  SEM images.  
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Figure 4  XRD of the non-oriented aggregates and 

oriented aggregates  (Pedra Badejo). 
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Abstract 

The Granja Granulite Complex 

(GGC) constitutes a NE–SW 

trending high-grade 

metamorphic belt occupying the 

western sector of the Médio 

Coreaú Domain (NW Ceará, 

Brasil) (Figs. 1 and 2). The GGC 

represents a segment of the 

Paleoproterozoic basement 

intensely reworked during the 

Brasiliano Orogeny in the 

Neoproterozoic (≈ 600 Ma). 

Structural evidence suggest that 

the GGC was affected by four 

main deformation events (D1, 

D2, D3 and D4), the last two of 

which were related to a crustal-

scale dextral shear zone that 

bounds the area in the SE 

(Granja Shear Zone) (Fig.2).  

Lithologically, the GGC 

comprises narrow lenses of 

mafic and intermediate 

granulites interlayered with 

granulitic paragneisses, both 

showing evidence of partial 

melting (Fig. 3).  

Mineralogical assemblages and 

textural data (Fig. 4) reveal  that 

the metamorphic evolution of 

these rocks involved four stages 

(Fig. 5): 

The first stages (M1 and M2) are 

characterized by a gradual 

increase of P-T conditions 

(prograde path). At the end of 

M2,  the rocks reached the 

metamorphic peak and started 

to melt. Partial melting was 

controlled by the hornblende 

dehydration reaction, as shown 

by the presence of peritectic 

garnet, clinopyroxene and 

orthopyroxene in their mineral 

assemblages (Fig. 4).  M2 was 

followed by a high-temperature 

decompression stage (M3), 

documented  by the 

development of orthopyroxene + 

plagioclase symplectites around 

the peritectic phases (Fig. 4). 

During M4 (retrograde stage), 

the rocks cooled and crossed 

the incongruent melting 

reactions in the opposite sense, 

allowing the crystallization of 

the melts produced in the 

previous stages.  

Fig 1 / Simplified geological map of the northern Borborema Province showing the major 

geologic units of the Médio Coreaú Domain (modified from Arthaud et al., 2015). 

Fig 5 / Representation of the thermal history and metamorphic evolution of the 

Granja Complex mafic granulites. The experimental curves (in green) and the wet 

gabbro liquidus line (in black) are from Pattison et al. (2003) and references therein. 
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Geological Setting The Médio Coreaú Domain (MCD) 

The Granja Complex 

Field Occurrence The mafic and intermediate granulites 

Fig 2 / Geological map of the study area. 

a b c 

Fig 3 / Mafic and intermediate granulites. (a) Lenticular body of mafic granulite included in the metapelitic 

sequence; (b) “Boudin” of mafic granulite showing evidence of partial melting (thin bands of leucosome); 

(c) Very thin stromatic layering in mafic granulite. The mafic granulites define sharp contacts with the 

adjacent granulitic paragneisses. 

Petrography 

Fig 4 / Petrography of mafic granulites. (a) and (b) Granoblastic mosaic of clinopyroxene (Cpx), 

orthopyroxene (Opx), brown amphibole (Amp / Hbl), garnet (Grt), plagioclase (Plg) and quartz (Qz) 

in mafic granulite; (c) Melt layer (leucosome) composed of quartz and plagioclase within mafic 

granulite; (d) Inclusions of prograde amphibole (Hbl1) and plagioclase (Plg1) within perictetic garnet 

(Grt1); (e) Corona of perictetic garnet (Grt1) around prograde plagioclase (Plg1); (f) Symplectites 

(symp) of late stage orthopyroxene and plagioclase (Opx2+Plg2) surrounding peritectic crystal of 

garnet, clinopyroxene and amphibole. 
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Table 1 / Chronological relationships between the main metamorphic events and the blastesis of 

the main mineral phases that constitute the Granja mafic granulites. 

M2 | Hbl1 + Plg1 + Qz1 ⇒ Grt1 + Cpx1 + L 

M2 | Hbl1 + Plg1 + Qz1 ⇒ Opx1 + Cpx1 + L 

M3 | Grt1 + Qz ⇒ Opx2 + Plg2  

Metamorphic Reactions 

Leucosome 

Leucosome 
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GeoBioTec 
Characterization of clayey commercial products 
used topically.

Abstract
The use of clays in pharmaceutical 
formulations, thermal muds (peloids)  
and cosmetics is widely described in 
literature. For these purposes, clay 
minerals will act as therapeutic active 
principle or as excipient. Clay 
minerals are commonly used in 
thermal spas for physical 
rehabilitation and treatment of dermal 
and musculoskeletal pathologies. 
However, unlike what happens with 
cosmetics chemical safety assurance, 
which is well documented and 
regulated, there is no standardization 
or quality criteria for peloids (Fig.1) in 
what concerns to chemical, 
technological and toxicological 
features that these developed products, 
for topical application, should 
warranty.
The characterization of clayey 
samples available on market and 
designed for topic application, allows 
the knowledge of their chemical and 
technological properties which may 
contribute to a major database of clays 
properties used for topical application 
and its behavior and safety as a natural 
transdermal drug.

Transdermal drug delivery methods applied to pharmaceutical compounds have 
been used to achieve therapeutic effects in both humans and animals. Transdermal 
drug delivery (TDD) means the passage of a substance or drug through the skin 
from a patch, cream or lotion to the bloodstream (Fig.2). This process depends on 
factors such as the nature of the skin barrier, the balance between the physical and 
chemical properties of the membrane and the drug, application time, skin location, 
and condition, local temperature, vehicle effect on the stratum corneum and the 
properties of formulations and technologies available to facilitate transdermal 
transport. Considering that cosmetics and thermal muds (peloids) have the same 
exposure route (skin), it is reliable to assume that the chemical and technological 
characterization of clayey commercial products for aesthetic and physical 
rehabilitation purposes may contribute to the establishment of normative values and 
criteria for peloids. The mineralogical composition of this peloids reflects their 
chemical signature and the resultant mobility and bioavailability of the essential 
elements (e.g. calcium, sulphur) when in contact with the skin, not neglecting the 
presence of toxic elements (e.g. lead, cadmium). The peloids distinction is usually 
made by their intrinsic composition, preparation technics and biological and 
therapeutic action.  Nevertheless, a pleasant sensation when applied should be 
required, and properties such cation exchange capacity (CEC), expandability, 
plasticity index, cooling kinetics and abrasiveness index are decisive. 

Conclusion
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Fig. 2 / TRANSDERMAL DRUG DELIVERY (TDD)

Granulometry Samples revealed higher content of clay fraction
Mineralogy Polymineralic with high content of clay minerals 

(mainly Kaolinite and Illite); 
Two groups were stablish according to the 
presence or absence of calcite (Group I and II, 
respectively

Chemical analysis Group I revealed higher content of Mg, Ca, K 
while samples of the second group showed 
higher contents of Al; 
Samples of group I revealed higher content of 
Mn, Cu, Zn, Ni, V, Cr, Sc, and Sr while samples 
of the second group showed higher contents of  
Pb.

Technical criteria Specific Surface: 9.4 – 73 m2/g
Cation Exchange Capacity 2.4 – 10.2 mEq/100g
Expandability: 5.6 – 37 %
Plasticity Index: 21.2 – 61.0
Cooling Kinetics: 12 – 26 minutes
Abrasivity Index: 97 – 908 g/m2

Fig. 3 / MATERIALS & METHODS

• Grain size distribution  (wet sieving and an X-ray grain size analyser -
Sedigraph )

TEXTURAL ANALYSIS

• Random-oriented powders (total sample) 
• Oriented aggregates (<2µm) (by X-Ray diffraction)

MINERALOGICAL ANALYSIS

• Major elements by X-Ray fluorescence and trace elements by ICP-MS
• Cation Exchange Capacity
• Exchangeable Cations

CHEMICAL ANALYSIS

• Specific Surface Area 
• Expandability
• Consistency Parameters
• Abrasivity Index 
• Cooling Kinetics

PHYSICAL ANALYSIS
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Radiogenic isotope geochemistry applied to the characterization 

of the provenance of sediments transported by icebergs during 

the last glacial period: A study in the Galicia Interior Basin 

Abstract 

In the scope of a collaboration 

with colleagues from the 

University of Vigo, the Geobiotec 

research unit has contributed with 

studies on the Sr and Nd isotopic 

fingerprints of the sediments 

deposited in the Galicia Interior 

Basin in the last six Heinrich 

Stadials (HS; climatic oscillations 

that culminated by massive 

discharge of icebergs to the North 

Atlantic during the last glacial 

period). Strongly negative ƐNd 

values during HS1 (~15-16 ka), HS2 

(~23.5-25 ka), HS4 (~37.5-40 ka) 

and HS5(~43.8-45.5 ka) are 

consistent with a Canadian source 

for the sediments dropped by 

icebergs. In contrast, higher ƐNd 

and relatively low 87Sr/86Sr values 

were recorded during HS3, HS5a, 

HS6, but also in the initial stages 

of HS1 (~16-17.5 ka), HS2 (~25-26.3 

ka) and HS4 (~40-42 ka), pointing 

to an European provenance of 

those sediments. The whole set of 

data suggests that large European 

meltwater discharges in the 

beginning of HS1, HS2 and HS4 

could have contributed to the 

weakening of the Atlantic 

Meridional Overturning Circulation 

and, consequently, to the collapse 

of the ice sheets covering NW 

Europe and NE America. 

Radiogenic isotopic data provide information that has revealed to be 

very helpful in the reconstruction of circum-Atlantic ice-sheets motions 

and instabilities. Improving knowledge on these processes is very 

relevant in order to understand the mechanisms that triggered or 

accelerated dramatic climate changes that affected western Europe 

and northeastern America. For this purpose, samples from piston core 

CI12PC3, collected at 42º18’38’’N, 10º0’16’’W (Galicia Interior Basin) 

in 2530 m water depth (Figure 1), were analysed for Sr and Nd 

isotopic ratios. The detailed study of this core, using a multi-proxy 

approach, is presented in the article by Plaza-Morlote et al. (2017). 

 

The Nd-Sr isotope record of CI12PC3 shows significant fluctuations 

over the studied interval. While the ƐNd and 87Sr/86Sr background 

values, obtained outside the HSs, are stable around -11.6 ±0.3 and 

0.730175 ±0.0025, respectively, the Nd-Sr isotope data vary 

significantly during the HSs, with ƐNd ranging from -32 to -8.5, and 
87Sr/86Sr values from 0.720901 to 0.741669 (Graph 1 and 2). 

 

The ƐNd values < −15 (143Nd/144Nd= 0.511870) during HS1 (~15-16 ka), 

HS2 (~23.5-25 ka), HS4 (~37.5-40 ka) and HS5 (~43.8-45.5 ka)  

suggest ice-rafted debris (IRD) provenances from the Laurentide Ice 

Sheet (Canadian Shield and Baffin Bay) and/or from western 

Greenland (e.g., Grousset et al., 2000; Snoeckx et al., 1999; Farmer et 

al., 2003; Hemming, 2004; Martins et al., 2013). 

 

The reliability of our strongly negative ƐNd data is further supported by 

their match with magnetic susceptibility peaks and Ca/Sr maxima 

records. The Ca/Sr ratio reflects the dolomite/calcite proportion and 

dolomite deposits are widely spread around Hudson Strait (Hemming, 

2004; Hodell et al., 2008), which is the major outlet for icebergs on the 

northeast area of Laurentide Ice Sheet (LIS). Consequently, the IRD 

deposited during these intervals are consistent with detrital sediments 

transported by icebergs from LIS and discharged through the Hudson 

Strait. 

 

More radiogenic ƐNd and non-radiogenic 87Sr/86Sr values than 

interstadial values occur during HS3, HS5a, HS6, and during the initial 

stages of HS1 (~16-17.5 ka), HS2 (~25-26.3 ka) and HS4 (~40-42 ka). 

The ƐNd vs. 87Sr/86Sr provenance diagram shows that these sediments 

present typical European compositions (e.g., Snoeckx et al., 1999; 

Farmer et al., 2003; Hemming, 2004). A few samples plotting along the 

mixing hyperbole between Europe and Iceland/Faeroes end-members 

suggest some mixing with Iceland/Faroes detrital sediment sources.  

 

The ƐNd values observed in the HS1, HS2, HS4 indicate that the 

European detrital sediments preceded the IRD material transported 

from LIS. These results agree with the findings of Grousset et al. 

(2001), Jullien et al. (2006), Peck et al. (2007) and Martins et al. 

(2013) for HS1 and HS2, and shed light on the early stages of HS4. 

Jullien et al. (2006) also described evidence of European IRD in HE4 

and HE5; however, their findings were inconclusive. In our record, the 

Nd composition of HS5 indicates ancient sources. 

Fig 1 – Study area. A) Approximate extension of North Atlantic ice sheet at the Last Glacial 

Maximum. B) Location of the core CI12PC3. Map adapted from Plaza –Morlote et al. (2017).  

Graph 1 / Depth plot of 143Nd/144Nd with Heinrich Stadials signalized by a 

blue shade. 

Graph 2 / ƐNd vs. 87Sr/86Sr provenance diagram. Colored circles indicate 

IRD layers and diamond's show layers without IRD. Shaded fields indicate 

possible source areas adapted from literature, and dotted lines represent 

potential mixing lines between sources, (see main text). 
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REEs enrichment in the phosphates of the Oum 

El Khecheb deposit (Gafsa Basin - Tunisia):  

The economic potential and limitations on their use 

Abstract 

The continuing growth of the 

world's population faces a 

number of challenges, 

particularly as regards the 

exploration of mineral raw 

materials to meet the needs of 

industry and agriculture. Thus, 

the exploitation of secondary or 

low-grade deposits may 

represent an opportunity, but 

may also face several 

constraints. 

Phosphate rocks have been 

extensively and intensively 

exploited for fertilizers 

production, but these rocks are 

also arousing high interest due 

to the significant concentrations 

of rare earth elements (REEs). 

However, the main concern 

related with their exploration 

and use is the high 

concentrations of heavy metals 

that are presented in these 

rocks. 

In this study a preliminary 

geochemical and mineralogical 

characterization of the 

Paleocene-Eocene sedimentary 

phosphate series from the Oum 

El Khecheb (Gafsa-Metlaoui 

Basin, Tunisia) is presented and 

discussed. 

Introduction 

Over the last decades, phosphate rocks have been intensively exploited for 

fertilizers production. A typical case is the Tunisia sedimentary series, 

particularly at the area of Gafsa basin. Anyway, the use of these materials 

pose some constraints, since some of that show high amounts of heavy 

metals that can be uptaken by plants and enter in the food chain and affect 

human health. Thus, these phosphates are frequently submitted to 

beneficiation process in order to remove impurities and potential toxic 

elements. On the other hand, phosphate rocks are also arousing high 

interest due to the significant concentrations of rare earth elements (REEs), 

which show affinity for phosphates, being in these type of rocks that are 

found some important reservoirs of this group of critical elements. 

 

Results  

The phosphate samples were collected from 8 layers of the Oum El 

Khecheb deposit – Gafsa basin (Fig.1) and submitted to XRD, SEM-EDS 

and chemical analysis by ICP-MS.  

The mineralogical composition showed that the main constituents are 

carbonate-fluorapatite, accompanied by minor amounts of calcite, gypsum, 

zeolites (heulandite series) and silica polymorphs (Fig.2). 

The chemical analysis evidenced the high concentrations of Cd, ranging 

from 21 to 72 mg kg-1, and  about 20 times higher than the typical 

concentrations for sediments (Graph 1). These levels are well correlated 

(r=0.95) with the also high Zn concentrations (115 – 589 mg kg-1), indicating 

a similar source. The concentrations of Cd are an environmental concern 

due to the high toxicity of this metal. On the other hand, REEs showed 

anomalous values, with the REE ranging from 189 to 523 mg kg-1. The 

normalized concentrations of REEs to NASC showed an average 

enrichment of 1.4 to 3.8, and decreasing with layers depth (Graph 2). 

However, similar REEs patterns were found between the different layers. In 

general, the concentrations of LREEs are higher than the HREEs, with a 

LREE/HREE ratio ranging from 7.2 to 10.6. 

 

Conclusions 

These preliminary results show the economic potential of these phosphate 

rocks, particularly related to the anomalous concentrations of REEs, which 

are considered one of the most important critical raw materials by European 

Union. However, their exploration, as well as the use of these phosphates 

as fertilizers, may face several constraints, due to the high concentrations of 

several potential toxic elements, in particular the Cd. Moreover, the 

exploration of these phosphates for different uses (industrial or agricultural) 

should be well defined in the future to avoid conflicts of interest, unless 

beneficiation technologies can allow both uses in an integrated product-

byproduct system (i.e., REEs extraction for industry, followed by phosphate 

byproduct use for agriculture). 
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Fig 1 / Sampling site and sediment phosphate layers where representative samples were 

collected.  

Graph 1 / Cadmium concentrations in 

phosphate series.  

Graph 2 / REEs normalization to NASC 

Nuno Durãesª,  

Ammar Mlayahb, Souad Majdib, Iuliu Bobosc, Fernando Rochaa, Eduardo Ferreira da Silvaa  
aDepartment of Geosciences, GEOBIOTEC, University of Aveiro 
bGeoresources Laboratory, CERTE, Tunisia 
cDepartment of Geosciences, Environment and Spatial Plannings, ICT, Faculty of Sciences, University of Porto 

 

The base 
shell

Slab of 
limestone

Layer I

Layer II

Layer 
III+IV

Layer V

Layer VI

Layer VIIa+VIIb

Layer VIII

Oum El Khecheb 

Phosphate Marine Sedimentary Sequence 
Sampling Layers 

Fig 1 / SEM photos of the main mineralogical phases of phosphate rocks. 

Clinoptilolite 

Heulandite 

Carbonate-

fluorapatite 

Gypsum Opal 

Poster

58

92



resume
creation: 31 march 2002
main scientific domain: materials 
science and engineering
secondary scientific domain: 
nanoscience
location: university of aveiro
departments: materials and 
ceramic engineering, chemistry, 
physics

creating knowledge

disseminating knowledge

applying knowledge

average annual scientific 
production in 2012-2016
SCI papers: 450 (54%Q1 & 88%Q2)
SCI papers/academic staff & full-
time researcher: 6
PhD theses: 21
MSc theses: 82
patents filed: 8

http://www.ciceco.ua.pt/

Vision
To strengthen our leading role as an inter-disciplinary European research 
laboratory in the field of materials; to contribute to the development of a 
scientific culture at the national level and educate students to high levels of 
scientific literacy; to stimulate innovation within the industrial sector.

CICECO
Aveiro Institute of Materials

materials for information  &  communication technology, energy, sustainability and health

developing the scientific and technological knowledge necessary for the innovative production and transfor-
mation of materials for a sustainable development and the benefit of society (from ceramics to soft matter 
and hybrids).

This work was developed within the scope of the project CICECO-Aveiro Institute of Materials, POCI-
01-0145-FEDER-007679  (FCT Ref. UID /CTM /50011/2013), financed by national funds through the 
FCT/MEC and when appropriate co-financed by FEDER under the PT2020 Partnership Agreement.

Advanced training
Home for over 200 PhD students and Post-Docs, 
ciceco trains the researchers of tomorrow. Moreover, 
we provide advanced training, specifically designed for 
knowledge-based and high-end companies.
• theses in collaboration with companies and foreign 

universities;Research committed to society
• green photonics, viz. solid-state 

lighting, photovoltaic conversion, 
optical communications and 
sensing:

• energy conversion and storage, 
including solar cells, heat/
cold storage, magnetocaloric 
and thermoelectric conversion, 
capacitors, fuel cells and related 
oxygen and carbon dioxide gas 
separation for oxy-fuel and CO2-

12+8+26+29+22+1+2+L
100 Professors and Lecturers
100 Full Time Researchers
100 Pos-Doctoral Fellows
100 PhD Students
100 Other Students and Grantees
100 Laboratory Technicians
100 Administrative Personel

100 Female Gender
100 Non-National

5+7+3+5+14+12+17+12+13+9+1+1+1+S1+11+3+5+8+18+7+22+2+20+1+2+S373
staff

lean processes;
• assemblies with enhanced corrosion resistance, mechanical/thermal 

properties and detection/sensing capabilities
• fractionation and chemical/ biotechnological transformation of biomass into 

chemicals, fuels and (nano)materials, at the laboratory, pilot and industrial 
scale, adding value to agro-forest resources;

• industrial and electronic waste valorization; strategies of urban and landfill 
mining for recovering metal species and rare earths; environmental impact 
minimization in the production of ceramics and cements, based on life-cycle 
assessment;

• regenerative medicine (osteoinductive biomaterials, composite scaffolds, 
biodegradable polymers);

• hyperthermia, drug delivery, imaging, photodriven and environmental 
remediation applications (nanoparticles);

• analytical tools for assessing biomaterials biotoxicity and interactions with 
living organisms, materials as environmental hazards and disease diagnosis.

• doctoral programmes: European IDJ-FunMat; Advanced Materials and 
Processing; Refining, Petrochemical and Chemical Materials Science and 
Engineering; Nanoscience and Nanotechnology; Physics; Engineering; 
Sustainable Chemistry; Nuclear Magnetic Resonance;

• master programmes: EMMS – Joint European Master Programme in Materials 
Science; FAME-EMMI - Functional Advanced Materials & Engineering;

• Marie-Curie Training Site.

State of the art facilities
The best in the country for research in Materials 
Science, including: SEM, TEM, STEM, AFM, X-ray 
diffraction (single-crystal, powder, films), NMR 
(300, 500, 700 MHz, solids and liquids), vibrational 
spectroscopies, measurement of optical, magnetic 
(SQUID), electric, thermal, and mechanical properties, 
clean room, furnaces, autoclaves, reactors, ALD, CVD, computer cluster.

Working with industry
In 2016, CICECO raised over 1.8 M€ in projects and 
services to almost 40 companies. This represents 
ca. 20% of total budget and sustains the remarkable 
increase of collaboration with industry, from 2010 
onwards. Two major 4-year projects, with Bosch 
and Navigator (national paper company), are now 
under way, further strengthening the links between the University and major 
companies, through collaborative research. 
cdtm - centre for design and technology of materials is CICECO’s technology 
transfer unit, dealing with: management of R&D consortia, services and projects 
with companies; detection of products and processes of commercial interest; 
identification and application support to funding programmes; intellectual 
property and knowledge valorisation, creation of spin-off companies; marketing; 
and the organization of training courses and technical workshops.

Spin-off companies
TETRACARBON  BRAVESOUND    SMALLMATEK  THINFILM TEC

Science for all
Strong commitment to schools, interaction with 
the local authorities and associations, and tight 
collaboration with the local “Ciência Viva” center. 
Lectures, science cafes, demonstrations and school 
visits, national Chemistry Olympiads, contents for 
the Media (“The Chemistry of Things” – National TV, 
Radio, and “Sensational  Molecules” – Radio, Regional press), and Science-Art 
debates  “We should talk about this“.

Fig.2 CICECO’s networks of collaboration based 
on the 2012-2016 papers. The colour of the lines 
ranks the journals in which the papers have been 
published. The largest, grey circle represents the 
total number of collaborations.

Fig.1 Snapshot of CICECO people in December 
2016

Critical mass in an international 
environment
With over 170 PhD-holders, CICECO 
is the largest Portuguese research 
centre, and one of the largest 
European research centres, on 
science and materials engineering. 
With 22 nationalities in-site, and 
accounting for 1:3 foreign to national 
researchers, it provides a unique, truly 
international and vibrant, research 
environment. Both the high-rate of 
participation in European funded 
research programs and the wide 
network of all across the world 
collaborators add to this international 
dimension.

93



94



Performance of a tetracarbonylmolybdenum(0)

pyrazolylpyridine (pre)catalyst in olefin epoxidation 

and epoxide alcoholysis

Abstract

In this work, the conversion 

of the tetracarbonyl complex

cis-[Mo(CO)4(ppp)] (ppp = 2-

(1-pentyl-3-

pyrazolyl)pyridine) to

oxomolybdenum compounds 

has been studied. The 

molybdenum compounds 

prepared were explored for 

liquid phase oxidation and 

acid catalysis, specifically the 

epoxidation of cis-

cyclooctene with 

hydroperoxide oxidants, and 

the alcoholysis of styrene 

oxide. The routes for the 

conversion of the cis-

[Mo(CO)4(ppp)] precursor to 

oxomolybdenum compounds, 

during either the synthesis 

(ex situ) or catalytic (in situ) 

processes (involving 

isolation/characterisation of 

metal species after the 

catalytic runs), were studied 

for the different catalytic 

systems, which helped 

establish relationships 

between the type of metal 

species formed and the 

catalytic performance. 

Catalyst recyclability was 

investigated using a 

homogeneous catalytic ionic 

liquid-standing approach.

Lucie S. Nogueira, 

Patrícia Neves, Ana C. Gomes, Anabela A. Valente, Martyn Pillinger, and Isabel S. Gonçalves

Department of Chemistry, CICECO-Aveiro Institute of Materials, University of Aveiro

Herein, the ligand 2-(1-pentyl-3-pyrazolyl)pyridine (ppp) was prepared by deprotonation of 2-(3-pyrazolyl)pyridine followed by addition of 1-iodopentane and reflux 

for 24 h (Scheme 1).3 The molybdenum tetracarbonyl complex [Mo(CO)4(ppp)] (1) was obtained directly from Mo(CO)6 by refluxing a mixture of the hexacarbonyl 

and the organic ligand ppp in toluene (Scheme 1). Oxidative decarbonylation of 1 was carried out by the dropwise addition of 5–6 M TBHP (10 equiv.) in n-decane

to a suspension of the complex in CH2Cl2, giving the octanuclear complex [Mo8O24(ppp)4] (2).The hybrid material with the composition [Mo2O6(ppp)] (3) was 

obtained by the reaction of the complex [MoO2Cl2(ppp)] with water.3

Conclusion

 [Mo(CO)4(ppp)] (1) readily undergoes oxidative decarbonylation in the presence of 

the oxidant TBHP to give compounds formulated generally as [MonO3n(ppp)n/2]: 

[Mo8O24(ppp)4] (2) and [Mo2O6(ppp)] (3).

 The formation of 2 from 1 even takes place in the ethanol/styrene oxide system, 

wherein compound 2 leads to a nearly quantitative yield of the β-alkoxyalcohol 

product within 1 h reaction. 

 Good catalytic performance in olefin epoxidation is obtained with 1 and 2, which 

are sources of soluble active species such as the oxodiperoxo complex 

[MoO(O2)2(ppp)] (4). 
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a)

Scheme 1. Preparation of the ligand ppp and complex 1.

Scheme 3. Catalytic reactions studied in this work and summary of the transformations that are proposed take 

place during either epoxidation of Cy with TBHP/H2O2 or ethanolysis of styrene oxide. The blue reaction arrows 

indicate that the recovered undissolved solid is likely a mixture of 2 and 3.

 After catalytic reactions, the recovered solids were characterized by ATR FT-

IR, revealing not be entirely pure and/or some structural alteration had 

occurred, forming new chemical species.

Reaction Catalyst Oxidant Cosolvent
Product

yield (%)

Olefin epoxidationa 1 TBHP DCE
18/93/100b

b At 1h/6h/24h

Olefin epoxidationa 1 H2O2 CH3CN -/-/41b

Olefin epoxidationa 2 TBHP DCE 80/99/-b

Olefin epoxidationa 2 H2O2 CH3CN -/-/55b

Acid ethanolysisc 1 - EtOH 66 (24 h)

Acid ethanolysisc 2 - EtOH 98 (1 h)

 The reaction of cis-cyclooctene (Cy) using TBHP or H2O2 as oxidant 

in the presence of compounds 1 or 2 led to 1,2-epoxycyclooctane 

with 100% selectivity. 

 Compounds 1 and 2 were explored as catalysts for the ethanolysis of 

styrene oxide (StyOx) and led to the formation of the β-alkoxyalcohol 

product, namely 2-ethoxy-2-phenylethanol, with 100% selectivity.

Table 1. cis-Cyclooctene epoxidation and acid ethanolysis at 55 ºC in the presence of compounds 

1 and 2.

Characterisation studies of the catalytic compounds

Scheme 2. Representations of the proposed structures for MoVI compounds isolated in this work.

Figure 3. Experimental PXRD patterns of (a) 3

and (b) 2.

Figure 4. TGA curves for compounds 1 (‒  ‒ ), 

2 (——) and 3 (‒ ‒ ‒).

Figure 2. FT-Raman spectra in the range of 

500-2100 cm1 for (a) 1 and (b) 2. 

Figure 1 FT-IR (KBr) spectra in the 280-2100 cm1

range for (a) ligand ppp, (b) 1, (c) 2 and (d) 3.

a Initial Mo:olefin:oxidant molar ratio = 1:113:172.
c Initial Mo:EtOH:oxide molar ratio = 1:20:85.
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Inelastic Neutron Scattering study of Reline   

Shedding light on the hydrogen bonding network 

of deep eutectic solvents 

 

Abstract 

The solids choline chloride and 

urea, mixed in a 1:2 molar 

proportion, form the iconic deep 

eutectic solvent “Reline”. A 

combination of computational 

and vibrational spectroscopy 

tools, including inelastic 

neutron scattering (INS), have 

been used to probe 

intermolecular interactions in 

the eutectic mixture. The INS 

spectrum of Reline, compared 

with that of pure choline 

chloride, reveals a displacement 

of chloride anions away from 

their preferred positions on top 

of choline’s methyl groups. 
Urea, which adopts a planar 

(sp2) shape in the crystal, 

becomes non-planar (sp3) in 

Reline. In Reline, urea molecules 

form a wide range of hydrogen 

bonds, from soft contacts to 

stronger associations, the latter 

being responsible for the 

deviation from ideality. The 

interplay of soft and strong 

interactions confers flexibility to 

the newly formed hydrogen-

bond network and allows the 

ensemble to remain liquid at 

room temperature. 

 

Vibrational spectroscopy uncovers DES nanostructure 

The behaviour of deep eutectic solvents (DES) – binary mixtures of hydrogen 

bond donors and acceptors –  is currently a hot topic. Regarded as a new 

generation of sustainable green solvents, their range of applications has 

sparked industrial interest, fueling intense research into the structure and 

properties of these systems. Vibrational spectroscopy is a powerful tool for 

probing the mechanism underlying deep eutectic behaviour, as illustrated by 

the present study on the iconic DES “Reline” - a mixture of choline chloride 

(ChCl) and urea (1:2). The molecular ensemble depicted in Fig. 1 was used 

in ab-initio calculations to estimate Reline’s vibrational spectra (Infrared, 

Raman and Inelastic Neutron Scattering) and aid its assignment. 
Fig 1 / Molecular model of Reline with two choline chloride and four urea units 
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Fig 2 / INS (TOSCA) spectra of Reline, choline chloride (ChCl) and urea; arrows highlight the 

red-shift of choline’s torsional modes (τ) 
 

Fig 3 / Raman spectra of Reline and urea; arrow marks the red-shift of urea’s νsCN mode; 

molecular models of planar (sp2) and pyramidal (sp3) urea. 

 

Fig 4 / Infrared spectrum of Reline; colored curves represent the νNH contributions of the 

centrosymmetric dimer (teal) and “head-to-tail” (violet) motifs 
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Chloride anions move away from choline’s headroup 

The most striking feature in Reline’s INS spectrum (Fig. 2) is the new band 

found at 252 cm-1, whose considerable intensity results from the motion of 

hydrogen-rich moieties –  choline’s methyl torsions (τCH3). In pure ChCl, 

each methyl group is surrounded by Cl- anions and τCH3 show as sharp 

peaks at 286 cm-1, 341 cm-1 and 349 cm-1. According to ab-initio 

calculations, τCH3 appear red-shifted in Reline’s spectrum, at 252 cm-1, 296 

cm-1 and 333 cm-1, respectively, indicating “emptier” space around the 

cationic core. Thus, upon forming the eutectic mixture, chlorides are pulled 

away from choline’s headgroup, causing the observed red-shift. This 

observation is consistent with the notion that the newly added urea 

molecules competitively interact with the anion, snatching it away from its 

equilibrium position in the crystal and disrupting the periodic lattice. 

Centrosymmetric urea dimers form in the eutectic mixture 

The structured profile of Reline’s infrared spectrum (Fig. 4) results from 

contributions of several vibrational modes. The high frequency shoulder at 

3417 cm-1 stems from urea’s νasymNH2 modes; the central region at 3315 

cm-1 arises from the νsymNH2 of moieties involved in NH…OH, NH…Cl- and 

NH…O=C “head-to-tail” contacts; the low frequency band at 3188 cm-1 is a 

composite of νNH and νOH of moieties involved in OH…Cl-, OH…O=C and 

NH…O=C centrosymmetric dimer contacts. The centrosymmetric dimer motif 

is absent in crystalline urea, whose long chains are in the “head-to-tail” 
configuration. The formation of cyclic dimers frustrates crystallization by 

competing with the formation of “head-to-tail” chains, likely one the factors 
leading to Reline’s pronounced deviation from ideality. 

Urea’s shape in Reline is pyramidal 

Urea’s structure is classically understood as an equilibrium among 
resonance forms. The mesomer population ratio adapts to the environment 

resulting in a planar structure (sp2) or leaning towards pyramidality (sp3). 

Urea’s νsymCN, very intense in Raman spectra, often serves as a probe of 

urea’s shape in different media. In the spectrum of the crystal (sp2) νsymCN 

stands at 1010 cm-1, while in the gas phase (sp3) it lies at 934 cm-1. In 

aqueous solution, a νsymCN at 1003 cm-1 indicates an intermediate shape 

lying closer to planarity. As indicated by the broad band centered at 996 cm-1 

in the Raman spectrum shown in Fig. 3, urea’s shape in Reline is slightly 

more pyramidal than in water, an intermediate state between the fully planar 

(sp2) and fully pyramidal (sp3) shapes. 
 cm-1 

References Araujo, C., et. al., (2017) “Inelastic Neutron Scattering study of Reline: shedding light on the hydrogen bonding network of deep eutectic 

solvents”, accepted for publication at PCCP 
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Conclusion
The LSCs here presented summarize the work done on the field by our group,
over the last years. The cylindrical hollow-core with triangular profile LSCs
exhibit optical conversion efficiencies varying from 3.4% (for t-U(5000)/Rh6G)
and 1% (for t-U(5000)/Rh800 and t-U(5000)/Eu3+). The planar t-U(5000)/SiNc-
based LSC revealed and efficiency up to 1.5% which is among the largest value
known in the literature for NIR-emitting LSCs.
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High performance luminescent solar 
concentrators

Abstract
Nowadays, despite the recent 
developments of PV systems, the 
conversion of solar energy into 
electricity through PV cells is still 
not efficient enough and market 
competitive, remaining an obstacle 
for their large-scale dissemination. 
The cost of photovoltaic power can 
be significantly reduced by the 
widespread use of luminescent solar 
concentrators (LSCs). 
During the last few years, our group 
produced planar and cylindrical 
LSCs, whose optically active layers 
are based on organic-inorganic 
hybrids doped with Eu3+ complexes 
and organic dyes, such as 
Rhodamine 6G (Rh6G), Rhodamine 
800 (Rh800) and silicon 2,3-
naphthalocyanine 
bis(trihexylsilyloxide) (SiNc), with 
distinct absorption and emission 
ranges, from UV to NIR. 
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bInstituto de Telecomunicações, University of Aveiro;
cUNESP - Institute of Chemistry, São Paulo State University, Araraquara-SP, Brazil;
dDepartment of Electric and Computer Engineering and Instituto de Telecomunicações, IST, University of Lisbon

a)

e)

c) d)

Fig 2 / Schematic representation of the chemical structure of the a) tri-ureasil t-U(5000) and b) di-ureasil
d-U(600) organic-inorganic hybrids, c) Eu(tta)3.2H2O, (tta=2-thenoyltrifluoracetonate) complex, d)
Rh800, e) Rh6G and f) SiNc structure.

Chemical structures Optical properties of the active centres

b)

Fig 3 / Excitation spectra monitored at 615, 590, 715 and 850 nm for Eu3+ (red circles), Rh6G
(brown squares), Rh800 (blue triangles) and SiNc (green stars) LSCs, respectively and emission
spectra excited at 480, 370, 620 and 365 nm for Eu3+ (red line), Rh6G (brown line), Rh800 (blue
line) and SiNc (green line) LSCs, respectively. The AM1.5G spectrum of solar radiation is shown
by the shaded area and the yellow line is the normalized responsivity curve of c-Si photovoltaic
devices.
a b f

Visible-emitting LSCs NIR-emitting LSCs

Fig 6 / Photographs of (a,b) t-U(5000)/SiNc processed as thin film and monolith, respectively,
under UV illumination. The photographs were enhanced by a false color rendering method
(pseudocolour); and of (c,d) t-U(5000)/Rh800 LSCs edges under UV radiation (top) at 365 nm
and AM1.5G radiation (bottom), respectively. The inset on (g) is a photograph of the
t-U(5000)/Rh800 LSC under white light, captured with an infrared camera.

Luminescent Solar Concentrators

f)

Fig 5 / Outdoor photographs of bulk-coated a), c) and e) t-U(5000)/Eu3+ and b), d) and f) t-U(5000)/
Rh6G meters-length cylindrical LSCs with different magnifications.

Fig 1 / Some LSCs produced in our lab. Fig 4 / Photographs of triangular profile shaped LSCs that were filled with (a,b) t-U(5000)/Eu3+ and (c,d)
t-U(5000)/Rh6G. under UV illumination (top) at 365 nm and AM1.5G radiation (bottom), respectively.
The radiation is concentrated and guided in the fiber for the t-U(5000)/Eu3+ and in the core for the
t-U(5000)/Rh6G.
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Robust Multifunctional Yttrium-Based Metal-

Organic Frameworks with Breathing Effect 

Abstract 

Phosphonate and yttrium-based 

Metal-Organic Frameworks 

(MOFs), formulated as 

[Y(H5btp)]∙5.5H2O (1), 

[Y(H5btp)]∙2.5H2O (2), 

(H3O)[Y2(H5btp)(H4btp)]∙H2O (3) 

and 

[Y(H5btp)]∙H2O∙0.5(MeOH) (4), 

were prepared using a “green” 

microwave-assisted synthesis 

methodology which promoted 

the self-assembly of the 

tetraphosphonic organic 

linker [1,1’-biphenyl]-3,3’,5,5’-

tetrayltetrakis(phosphonic acid) 

(H8btp) with Y3+ cations. This 

new family of functional 

materials, isolated in bulk 

quantities, exhibits a 

remarkable breathing effect. 

Structural flexibility was 

thoroughly studied by means of 

X-ray crystallography, 

thermogravimetry, variable-

temperature X-ray diffraction 

and 

dehydration and rehydration 

processes, ultimately 

evidencing a remarkable 

reversible Single-Crystal-to- 

Single-Crystal (SC-SC) 

transformation solely through 

the loss and gain 

of crystallization solvent 

molecules. Structural 

characterization and studies 

performed on compounds 1-4 

also included solid-state NMR 

(1H, 13C, 31P), Fourier Transform 

Infrared (FT-IR), Elemental 

Analysis, Scanning Electron 

Microscopy (SEM), Energy 

Dispersive X-ray Spectroscopy 

(EDS,; Electron Microscopy EDS 

mapping and Protonic 

Conductivity.  
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Reactive mixtures composed of YCl3∙6H2O and H8btp in a mixture of distilled water, methanol and HCl (6M) were added to a microwave reaction tube and 

irradiated at 100 ºC during 1h (Scheme 1). The resulting material was characterized by single-crystal X-ray diffraction and identified as material 1. Upon 

filtration, 1 undergoes a spontaneous single-crystal-to-single-crystal (SC-SC) transformation, leading to the a new phase-pure material, 2 (Scheme 2). 

Further dehydration studies on material 2 resulted in a new compound, material 3, obtained when 2 was heated in an oven overnight, at 110 ºC (Scheme 3). 

Additionally, we verified that the dehydration process could be reverted: compound 3, in methanol, is converted into 4, which shares the same crystal 

structure with 2 (Scheme 4). 

 

 

 

Yttrium Chloride 
(YCl3∙6H2O) 

Microwave 
100 ºC, 1h 

[Y(H5btp)]∙5.5H2O (1) 
material only stable in solution 

 

 

 

1. Filtration 
2. Air-dried 

[Y(H5btp)]∙2.5H2O (2) [Y(H5btp)]∙5.5H2O (1) 

 

 

 

[Y(H5btp)]∙H2O∙0.5(MeOH) (4) 
compound isostructural of material 2 Stirring in Methanol, 1h, r.t. 

(H3O)[Y2(H5btp) (H4btp)]∙H2O (3) 

1. Filtration 
2. Air-dried 

 

 

 

110 ºC, overnight 

(H3O)[Y2(H5btp)(H4btp)]∙H2O 
(3) 

[Y(H5btp)]∙2.5H2O (2) 

Scheme 1 / Schematic representation of the microwave-assisted methodology used to obtain [Y(H5btp)]∙5.5H2O (1). 

 

Scheme 2 / Filtration of compound 1 under reduced pressure leads to [Y(H5btp)]∙2.5H2O (2). 

 

Scheme 3 / Representation of the treatment used to obtain material (H3O)[Y2(H5btp) (H4btp)]∙H2O (3). 

 

Scheme 4 / Representation of the methodology used to promote the transformation of compound 3 into 4. 

 

CRYSTAL STRUCTURE 

(left) Schematic representation of the crystal packing of compounds 1-3 

viewed in perspective along the [100] direction of the unit cell (the 6,6-

connected binodal topology is overlapped in all representations). (right) 

Cross-section of the channels viewed along the a axis. The dashed blue 

lines represent the hydrogen interactions between the water molecules and 

the POH groups. 
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CONCLUSIONS 
 

 A new and simple synthetic route to novel 3D porous materials was presented. 

 Four novel open-framework phase-pure MOFs were obtained in bulk quantities and the structural relationships between the three networks and their breathing 

effect were thoroughly studied. 

 Properties envisaging possible applications of the materials were investigated with outstanding performance  results in heterogeneous catalysis and protonic 

conductivity (for 2 and 3, respectively). 

Reaction of benzaldehyde 

with methanol to afford 

(dimethoxymethyl)benzene in 

the presence of the 

heterogeneous catalyst 

[Y(H5btp)]∙2.5H2O (2) in four 

consecutive batch runs. 

Reaction conditions: 35 ºC, 4 

h, catalyst load = 20gMOFL-1. 

(Dimethoxymethyl)benzene 

was formed with 100% 

selectivity. 

Arrhenius plots of the 

protonic conductivity of 

(H3O)[Y2(H5btp)(H4btp)]∙

H2O (3) samples (pre-

dried pellet – open 

symbols; as-prepared 

pellet – solid symbols) 

are presented. The lines 

for RH 80% and lower 

humidity are fits to the 

Arrhenius equation, and 

a simple guide for the 

eye for 98% RH. 
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Fe/BaTiO3 nanoengineering towards a 

switchable spin state multiferroic

Abstract

Magnetoelectric multiferroic 

materials are a rare type of 

materials which show coupled 

magnetic and electrical orders. 

Such characteristic is very 

appealing from a technological 

point of view, namely in 

applications such as magnetic 

sensors, memory devices and 

energy harvesting/conversion.

Magnetoelectric memory 

devices, in particular, are quite 

promising due to their expected 

low energy, non volatile, high 

speed and density 

performances.

Here we present a room 

temperature nanoengineered 

switchable Spin State 

Multiferroic based on the giant 

magnetoelectric effect 

discovered in a Fe/BaTiO3

heterostructure designed from 

ab initio DFT modelling.

In this device the Fe atoms 

change from a High Spin State 

(M=4μB/super cell)  to a Low 

(Null) Spin State (M=0μB/ super 

cell) if the BaTiO3 of the 

heterostructure changes from 

its tetragonal to its “cubic” 

phase respectively. 

This way, we can induce a first 

order ferroelectric phase 

transition to the BaTiO3, 

resulting in an abrupt change of 

the magnetization, using an 

adequate electric field.

This Giant magnetoelectric 

effect can be applied in an 

above room temperature 

memory device thanks to BaTiO3

ferroelectric properties.

Introduction

A Multiferroic, by definition, is a material which has two or more coupled 

ferroic properties such as ferromagnetism, ferroelectricity, ferroelasticity, etc

(figure 1). Due to the scarcity of pure multiferroics, the concept has spread 

to a wider range of materials which present coupling between at least two 

ordered properties (such as magnetic, electric and elastic order) [1-2].

Magnetoelectric multiferroics, in particular, show promising applications 

such as energy harvesting, tunable inductors, gyrators, transformers, 

electric and magnetic field tunable micro(millimeter)wave devices, miniature 

antennas, magnetic-field sensors and memory devices [3].

In this work, using DFT modelling we were able to discover a giant 

magnetoelectric effect, based on which we propose a switchable spin state 

device.

Computational Information

The studied supercell consisted on a monolayer of Fe, obtained from the 

(100) plane of its BCC phase, placed upon a BaTiO3 (BTO) unit cell as can 

been seen in figure 2. We started from two different BTO cells, a tetragonal 

unit cell with a=b=3.992 Å and a cubic BTO unit cell with a=b=4.0286 Å.

All DFT calculations were done using VASP (version 5.4.1), with full ionic 

relaxations. Calculations were done for many values of the distance d

(figure 2) for antiferromagnetic and ferromagnetic (FM)  arrangements of Fe 

atoms.  

A Giant Magnetoelectric effect 

Figure 3 shows the free energy as a function of the distance d for all DFT 

calculations. As it is perceptible for both “cubic” and “tetragonal” 

heterostructures, there is a tipping point which separates the region of d

values where the Fe/BTO heterostructure is in a FM state (with 2µB/Featom) 

and the region of d values where the heterostructure is in a low spin state 

(null spin). This tipping points are different for both tetragonal and “cubic” 

heterostructures (right graph of figure 3).

Looking to the greenish region of figure 3, one can see that if we have 

the studied heterostructure with δT≤ d ≤ δC, its magnetic state will depend if it 

is the “cubic” (null spin) or tetragonal (high spin) heterostructure. Therefore, 

switching between the “cubic” and tetragonal heterostructure would result in 

a giant magnetoelectric effect.

Switchable spin state device 

Figure 4 presents a device based in such mechanism. Depositing the 

calculated interfacial layers sandwiched between a “bulk BTO”,  whose 

ferroelectric state can be controlled by an electric field, would also result in a 

structural control of the interfacial layers hence resulting in a electrical 

switching of the Fe spin state (figure 4). Actually to attain thermodynamic 

stability we can replace this bulk BTO by a chemical variant of the typical 

BaTiO3 such as BaxSr1-xTiO3 as long as it remains ferroelectric.

Conclusion

Using an ab initio approach, we were able to discover a novel 

magnetoelectric coupling in a Fe/BaTiO3 heterostructure. 

Based on this giant magnetoelectric coupling we propose a switchable 

spin state multiferroic device.

Since BaTiO3 TC is ≈ 393K we could tune this TC using a chemical variant 

of the typical BTO (and/or external fields) to nanoengineer an above room 

temperature multiferroic memory based in the device shown in figure 4.

References

[1]Eerenstein, Wilma, N. D. Mathur, and James F. Scott. "Multiferroic and 

magnetoelectric materials." nature 442.7104 (2006): 759-765.

[2]Hu, Jia‐Mian, Long‐Qing Chen, and Ce‐Wen Nan. "Multiferroic 

heterostructures integrating ferroelectric and magnetic materials." Advanced 

Materials 28.1 (2016): 15-39.

[3]Dong, Shuai, et al. "Multiferroic materials and magnetoelectric physics: 

symmetry, entanglement, excitation, and topology." Advances in Physics

64.5-6 (2015): 519-626.

Fig 1 / Some possible multiferroic couplings. These

coupling can be direct or indirect (for example a

magnetoelectric effect can result from a

magnetoelastic effect coupled with a piezoelectric

effect) [2].

Carlos O. Amorima,

João N. Gonçalvesa, João S. Amarala, Vítor S. Amarala

aPhysics Department and CICECO, University of Aveiro

Fig 2 / Supercell of a Fe/BaTiO3 heterostructure.

This heterostructure is built placing a BCC Fe

monolayer on top of a BaTiO3 unit cell.

Fig 3 / Free energy of the “cubic” and tetragonal Fe/BTO heterostructure as a function of the interfacial

distance d. The right graph of the graph shows a detailed version off overall graph around the tipping point

which separates the high spin state region from the low spin state region.

Fig 4 / (Left) Heterostructure composed of an Fe monolayer in a BTO matrix under an electric field E. Below

the critical value E1, the BTO structure is “cubic” and the whole Fe/BTO heterostructure has a null calculated

spin moment. (Right) For E > E2 BTO suffers a first order ferroelectric phase transition to its tetragonal phase

resulting in a calculated spin moment of 2μB/Featom. (Center) Electric field-driven magnetization response of

the proposed multiferroic device.
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Scanning thermal microscopy: mapping and 

acting on local (sub)surface thermal properties 

at the nanoscale

Abstract

Scanning Thermal Microscopy 

(SThM) is a powerful tool for 

thermal characterization of 

micro-nano scale devices and 

materials (direct observation 

and measurement thermo-

physical properties). A 

specialized nano-probe works 

as thermal sensor and actuator 

enabling direct observation and 

mapping of thermal properties 

such as thermal conductivity, 

temperature and thermal contact 

resistance between dissimilar 

materials. 

In this work, we present the 

contribution of SThM in several 

relevant research topics. We 

explore SThM’s ability to 

perform sub-surface imaging, by 

presenting thermal conductivity 

contrast analysis of polymeric 

composites showing detailed 

sub-surface features. We also 

demonstrate how SThM 

performs Nano-Thermal 

Analysis to induce local 

structural transitions and 

determine the corresponding 

transition temperatures in 

ferromagnetic shape memory 

alloy Ni-Mn-Ga thin films. 

Mapping of local structural 

transition temperatures was 

performed and it is shown to be 

consistent with temperature 

dependent AFM analysis and the 

material’s phase diagram.

The study of thermo-physical properties at the nano-scale is fundamental for

understanding heat distribution in micro/nanostructured materials and

miniaturized electronic, optoelectronic, thermoelectric, and sensing devices.

Thermal nano-characterization techniques are required to address thermal

management issues which compromise device performance. Scanning

Thermal Microscopy (SThM) is a probing technique that achieves the high

spatial resolution required for thermal studies at micro and nanoscales.

Equipment such as XE7 from PARK SYSTEMS combines Atomic Force

Microscopy (AFM) with SThM (Fig. 1), providing the simultaneous collection

of topography and thermal images of the material, and thus relating thermal

properties to surface features. The main piece of this equipment is a

specialized heated thermal nano-probe (radius~100 nm) designed to act as

thermometer and resistive heater (Fig. 2).

Nano-thermal analysis (Nano-TA) - phase change topography 

SThM equipment can be performed in the Nano-TA mode (Fig. 3), where the

probe is in contact with the sample surface and the cantilever deflection is

measured as a function of the tip’s temperature. Structural transformations

or glass transitions (changes on the surface beneath the tip) produce a

downward deflection of the cantilever which allows the determination of local

transformation temperatures.

Subsurface imaging - thermal conductivity tomography 

Conventional AFM and thermal conductivity contrast measurements (Fig. 4)

were performed on a nanocomposite film of 0.5 w % graphene

oxide(GO)/poly(lactic acid) (PLA) hybrid dispersed in commercial PLA.

Thermal conductivity contrast scans provide detailed information on the

entwining of polymeric chains unobserved in surface topographical analysis-

SThM’s ability to perform subsurface imaging [1].

Locally inducing and mapping of structural transformation  in Ni-Mn-Ga 

Ni2MnGa is a ferromagnetic-shape-memory alloy (FSMA) exhibiting two

main structural phases: the austenitic and martensitic phases. The

temperature at which the structural transition occurs (TM) is strongly

dependent on sample composition. The thermal effect of locally induced

structural transformations by Nano-TA was studied on a 400 nm Ni-Mn-Ga

thin film. The Ni-Mn-Ga thin film local structural transformation is marked by

a discontinuity in the cantilever deflection curve (Fig. 5). Mapping of the

sample’s TM distribution, ranging from 345K to 359K, was performed (Figs. 6

– 7). The observed accentuated decrease of TM’s~355K is consistent with

the compositional narrowing observed in the material’s phase diagram [1].

Conclusion

SThM can contribute to relevant research topics, namely sub-surface 

imaging and inducing and identifying glass and local structural transition 

temperatures in polymers and FSMAs thin films, showing how fundamental 

this technique is for thermal studies at the nanoscale. Work developed 

within the scope of the projects POCI-01-0145-FEDER-007679  (FCT Ref. 

UID /CTM /50011/2013) and HEAT@UA RECI/CTM-CER/0336/2012 of 

CICECO-Aveiro Institute of Materials. We thank  Prof. Ana A. Barros and 

João Campos for PLA  samples and F. Albertini for the NMG film.

References

[1] Pereira, M.J., Amaral, J.S., Silva, N.J.O., Amaral, V. S. (2016), Nano-

Localized Thermal Analysis and Mapping of Surface and Sub-Surface 

Thermal Properties Using Scanning Thermal Microscopy (SThM), 

Microscopy and Microanalysis, December, Vol. 22, Issue 6, pp. 1270-1280

Fig 1 Schematic representation of the SThM XE7 PARK SYSTEMS operating principle 

Maria João Pereiraª,

N. J. O. Silvaª, J. S. Amarala , V. S. Amarala
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Fig 2 SThM PARK SYSTEMS XE7      

thermal tip

Fig 3 SThM: Nano-TA mode

Fig 4 AFM and thermal conductivity contrast measurements on nanocomposite GO/PLA 

hybrid.

Fig 5 Nano-TA in Ni-Mn-Ga film: 

discontinuity in cantilever deflection
Fig 6 TM distribution for the Ni-Mn-Ga film: 

accentuated decrease observed for T~355K

Fig 7 Mapping of the Ni-Mn-Ga thin film TM distribution
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Atomic layer deposition of carbon -based 

heterostructures for supercapacitors

The controlled deposition of thin films on high surface area supports are 
prerequisites for a rational design of interfaces and the production of 
multifunctional materials. Atomic layer deposition (ALD) technique emerges 
as a powerful and versatile technique for the coating or decoration of the on 
high surface area supports. It permits a precise deposition of conformal and 
homogenous thin films, based on a reaction between precursor materials, 
which are separated into successive surface reactions. Accordingly, the 
reactants are kept separated reacting with surface species in a self-limiting 
process, i.e. without the presence of gas phase reactions. The conformal 
growth of the ALD film is a direct consequence of self-limited surface 
reaction and the film thickness is determined by the number of cycles. ALD 
technique is widely used for metal oxide thin films deposition, which 
formation involves the reaction between a metal precursor and an oxygen 
source. ALD is, therefore, specifically suited for the elaboration of 
heterostructures [1]. In the present work, it is highlighted the versatility of 
ALD approach for the precise coating of nitrogen doped- and pure-carbon 
nanotubes. The process was successfully applied to the conformal and 
homogeneous coating of vertically aligned carbon nanotubes (VACNTs) 
surface with thin film of metal oxide (e.g. Mn3O4), preserving the support 
geometry. The obtained heterostructures are definitely, suitable for 
supercapacitor electrodes.

Experimental procedure

Manganese oxide was deposited on vertically aligned CNTs (VACNTs) in 
order to fabricate a binder-free supercapacitor electrodes. The VACNTs 
forests were grown directly on metallic conductive substrates by thermal 
chemical vapor deposition (TCVD), as shown in Fig 1(a). The manganese 
oxide deposition onto VACNTs was carried out in a commercial ALD reactor 
in exposure mode, as schematically illustrated in Fig 1(b).

The electrodes were characterized in a three-electrode electrochemical set-
up, where the pristine-VACNTs and VACNTs/Mn3O4 (1x1 cm2) were used as 
the working electrode, with platinum foil as the counter electrode and a 
standard silver/silver chloride electrode (Ag/AgCl) as the reference electrode 
in 1M Na2SO4 electrolyte.

Abstract
Vertically aligned carbon 
nanotubes (VACNTs) present a 
high surface area and 
exceptional physical properties. 
As matter of fact, they are 
ideally suited as support for a 
secondary material that can be 
deposited onto their surface 
either as particles or as a thin 
film. Atomic layer deposition 
(ALD) technique emerges as a 
powerful and versatile technique 
for the coating or decoration of 
the VACNTs with metal oxides. 
It is shown here that VACNTs 
arrays can be coated with 
manganese oxide (Mn 3O4) to 
fabricate VACNTs/Mn 3O4

supercapacitor electrodes.
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Fig 2. SEM cross-section (a) of the VACNTs/Mn3O4 electrode. DF-STEM (b) and DF-STEM (c)  . 
images of the coated nanotubes. STEM image recorded with a HAADF detector (c) nicely reveal 
the localization of heavier elements (Mn) on the surface of the light carbon (CNT) structures.
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aDepartment of Materials and Ceramic Engineering, University of Aveiro
bDepartment of Chemistry, University of Humboldt

Fig 4. Comparison of CV curves of (a) pristine-VACNTs and (b) VACNTs/Mn3O4 electrode after 
ALD of Mn3O4 at different scan rates. The CV curves of the pristine-VACNTs shows a typical 
rectangular-like shape, which implies pure electric double layer capacitive (ELDC) behavior. By 
comparison, the CV curves of the VACNTs/Mn3O4 electrode after the ALD of Mn3O4 deviate from 
the typical rectangular-like shape due to the pseudocapacitive contribution of the Mn3O4 coating.

Conclusion
In summary, we have demonstrated that the ALD technique is suitable for 
coating VACNTs arrays with Mn3O4. When tested as binder-free 
supercapacitor electrode materials, the VACNTs/Mn3O4 heterostructure on 
metallic conductive substrates exhibited an enhanced capacitive performance 
as compared to pristine-VACNTs. The specific capacitance increased with the 
presence of the Mn3O4 coating due to a synergy between the components in 
the heterostructure and an effective utilization of the active materials.

Electrochemical behavior

References
[1] Knez, M., Nielsch, K., Niinistö, L. (2007), “Synthesis and surface 
engineering of complex nanostructures by atomic layer deposition”, 
Advanced Materials, October, Vol. 19, No. 21, pp 3425-3438.

VACNTs/Mn3O4 electrode

Fig 3. STEM/EDS line scan profile along the green line (a) and ZC-STEM mode (b) images of a 
single coated CNT. The profile of Mn shows two peaks, which are located at the interface of Mn
oxide and CNT (see the dashed red line, in b). Combined with the C profile, this result directly 
shows the core-shell configuration.

Fig 1. Scheme of the experimental procedure: (a) TCVD process and (b) ALD process.
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Microstructural effects

The three crystalline phases present in zirconia-based materials result in a 

very characteristic microstructure, with acicular formations, mostly 

tetragonal or monoclinic.

In general, it is visible an increase in density of large grains 

(presumably cubic) with increasing Mg content.

The large microstructural differences 

indicate how critical the chemical

composition may be.

Needle like precipitates (M and/or T) 

tend to disappear with Mg content.

Electrical characterization 

The impedance spectroscopy revealed that phase composition is not the 

only and major criterion in the electrical performance of these materials. 

The C and even the T phases are 

usually good oxide-ion conductors, 

the M phase is mostly insulating. The 

M phase dispersed as isolated 

particles or covering C grains, will 

impact the electrical conductivity in 

distinct manners. 

The study of the assembled sensor provides unique information on the 

overall performance of the sensor as a complement to the knowledge 

acquired on the electrolyte materials.

Conclusion

• Mg-PSZ is a complex material with phase composition often deviating 

from thermodynamic equilibrium, due to slow C→T transformation 

kinetics.

• Slight drifts in composition confirm to have strong  impact on the 

properties of the prepared materials. 

• The total conductivity of these materials shows that microstructural 

features prevail with respect to the phase content. 

Acknowledgments: This work was developed within the scope of project CICECO- Aveiro Institute of 

Materials, POCI-01-0145-FEDER-007679 (FCT Ref. UID /CTM /50011/2013), financed by national funds 

through the FCT/MEC and when appropriate co-financed by FEDER under the PT2020 Partnership 

Agreement. Ana Rondão thanks FCT for the PhD grant (SFRH/BDE/52139/2013).

Industrial sensor:

• Multi component apparatus;

• Electrical contacts to read the sensor signal;

• Various layers to reduce the thermal shock 

when immersed in the molten steel.

The standard sensor electrolyte is based on 

magnesia partially stabilized zirconia (Mg-PSZ), 

due to excellent toughness under extreme 

mechano-thermal conditions. The electrode 

material is usually based on a metal-metal 

oxide couple (e.g. Cr-Cr2O3), the study was 

accomplished using home assembled sensors. 

Materials preparation:

• Mg-PSZ samples with variable MgO content (<10 mol%),  were prepared 

by solid state reaction, with peak sintering temperatures in the order of 

1700 ºC, and experiencing distinct sintering profiles.

• Beyond the samples prepared in the laboratory were also studied 

industrially produced zirconia tubes, later studied as sensors.

Characterization:

• SEM/EDS - to identify microstructural and compositional effects.

• XRD - data analyzed using the FullProf software package, for phase 

quantification.

• Dilatometry- to analyze the effect of crystalline phase composition on the 

thermal behavior. 

• Impedance spectroscopy- using silver electrodes, in air, from 400 to 

800 ºC, between 20 Hz and 1 MHz.

Phase content and thermal behaviour 

Mg-PSZ materials may include different 

polymorphs: cubic (C), tetragonal (T) 

and monoclinic (M).The proportions

of each of them in the bulk material is 

determinant on the final properties. 

The raise of dopant content leads to 

the increase of higher symmetry 

phases (C and T). 

For 10 (mol%) Mg-PSZ we have 

almost no monoclinic phase. 

Typical PSZ dilatometric curve with two 

strong inflections close to 800 and 1200ºC.

The control of these two steps is a key

point for materials with high thermal 

shock resistance. 

AISTech, 2004

Role of electrode and electrolyte on the 

oxygen sensor performance

Abstract

The World steel production 

raised in the last decades as 

well as the recycling of metal 

scrap besides standard 

mineral raw materials. In this 

context the steel production 

control became increasingly 

demanding. 

Oxygen sensors are 

expeditious tools used for 

decades in the direct control 

of oxygen activity in molten 

metals and indirect 

information on other process 

parameters. Nowadays the 

challenge of reliable results 

under extreme and complex 

conditions increased.

The performance of oxygen 

sensors is strongly 

influenced by the properties 

of two key components, 

namely electrode and 

electrolyte materials. The 

study of these materials is 

the central part of the 

present work, with emphasis 

on the latter case.

Ana  Inês Rondãoª,

F.M.B. Marquesª

ª Department of Materials and Ceramic Eng./CICECO, University of Aveiro

Heraeus, 2012

Main part

Fig 1 Representation of the 

essential part of an oxygen 

sensor.

Fig 5 Micrographs of Mg-PSZ samples 

with magnesium content between 2.5 

and 10 %mol.

Fig 3 Representation of phase content 

variation with Mg content.

Fig 4 Dilatometric curves of material 

with different Mg contents.

Fig 2 Representation of the zirconia 

polymorphs.

Fig 6 Arrhenius type representation of the total 

conductivity of samples with different Mg content.
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Novel ionic-liquid-based strategies for the

downstream processing of monoclonal

antibodies

Abstract

Monoclonal antibodies (mAbs) 

are the most prevalent class of 

recombinant protein 

therapeutics for the treatment of 

several diseases, including 

cancer, auto-immune disorders, 

asthma and cardiovascular and 

infectious diseases. Currently, 

their downstream processing 

has been considered as the 

bottleneck in providing mAbs at 

reliable costs, mainly due to the 

high cost and low capacity of 

the used “gold standard” 

purification process. Aqueous 

biphasic systems (ABS) can be 

foreseen as a valuable 

alternative to the established 

chromatographic purification 

platforms due to their easiness 

in scalability, ability for 

continuous operation and high 

loading capacity. The 

introduction of ionic liquids (ILs) 

in ABS formation emerged, in 

recent years, as suitable 

alternatives to the traditional 

polymer-based systems for the 

extraction and purification of a 

wide range of (bio)molecules. In 

this work,  the performance of 

several ILs used as adjuvants 

was evaluated, at different 

concentrations, in conventional 

polyethylene glycol 

(PEG)/Dextran ABS for the 

capture and polishing of mAbs 

directly from Chinese Hamster 

Ovary (CHO) cell culture 

supernatants. A novel single-

step IL-based approach is here 

proposed as an effective 

platform for the downstream 

processing of value-added 

mAbs, while its application at a 

larger scale will be investigated 

in the near future. 

Conclusion

 ILs  as adjuvants in traditional polymer-polymer ABS are a remarkable alternative to purify monoclonal antibodies directly from CHO cell culture supernatants; 

 The best identified ABS – 7% PEG 3350 + 5% Dextran 500 kDa + 20% [C4mim]Br – allows an extraction yield of 81.5% of IgG with a purity level of 64%, 

from a real complex matrix, in one step;

 A more sustainable and cost-effective platform for the purification of IgG directly from CHO cell culture supernatants, capable of being adopted by the 

pharmaceutical industry, will be studied in the near future by the use of centrifugal partition chromatography (CPC).

Emanuel V. Capelaª,

Sara A.S.L. Rosab, João A.P. Coutinhoa, M. Raquel Aires-Barrosb, Ana M. Azevedob, Mara G. Freirea

aCICECO - Aveiro Institute of Materials, Department of Chemistry, University of Aveiro, Aveiro, Portugal.
bInstitute for Bioengineering and Biosciences, Department of Bioengineering, Instituto Superior Técnico,

Universidade de Lisboa, Lisbon, Portugal.

Cost-effective alternatives are required for the capture and polishing of value-added mAbs.

Motivation

• PROCESS OPTIMIZATION USING HUMAN GAMMANORM®

IMMUNOGLOBULIN G ANTIBODIES

Acidic pH values of the ABS promote the denaturation and
precipitation of the antibody, which is reflected in the loss in
the yield of extraction.

The IL chemical structure plays a major role on the IgG
partitioning.

Results and Discussion

hydrogen-bond interactions 

π∙∙∙π interactions cation∙∙∙π interactions 

• EXTRACTION OF ANTI-INTERLEUKIN-8 IMMUNOGLOBULIN G MONOCLONAL

ANTIBODIES DIRECTLY FROM CHINESE HAMSTER OVARY (CHO) CELL CULTURE

SUPERNATANTS

● ↑ %Yield (IgG);

● ↓ %Purity (IgG) as a function of
the IL concentration.[C

h
][

A
c
] ● ↑ %Yield (IgG) = [79.2 – 82.5]%;

● ↑ %Purity (IgG) = [35.8 – 64.0]%;

● 20% of IL – 81.5% of IgG
extracted to the top phase with a
purity level of 64%, achieved in
one step.

[C
4
m

im
]B

r

The integrity of the anti-IL-8 mAb was maintained after the extraction process.

DOWNSTREAM PROCESSING

Protein A affinity chromatography:

 Aggregation of mAb-product;

 Ligand leaching (toxicity);

 High resin costs.

Downstream processing has been considered the

bottleneck in providing mAbs at reliable costs,

representing 50-80% of total production costs.
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Bioinspired catechol-based multilayer 

membranes for bone tissue engineering

Abstract

Marine mussels are well-known 

class of sea organisms, by the 

ability to strongly attach 

themselves to rocks when 

underwater. In fact, this 

mechanism relies on the 

mussels’ secretion of adhesive 

proteins that exhibit high 

adhesion to organic and 

inorganic surfaces in wet 

environments. Briefly, these 

proteins present an amino acid 

named 3,4-dihydroxy-L-

phenylalanine (DOPA) that 

possesses catechol groups, 

which in turn are responsible for 

the strong adhesive bonds. 

Inspired by marine mussels, we 

take advantage of layer-by-layer 

(LbL) technology to produce 

multilayer membranes 

containing such catechol 

groups. For that, dopamine-

modified hyaluronic acid (HA-

DN) is synthetized by 

carbodiimide chemistry. Surface 

morphology and mechanical 

properties of the resulting films 

are characterized, confirming 

the adhesive properties when in 

presence of HA-DN. The cell 

culture assays demonstrate the 

potential of these freestanding 

multilayer systems to be used 

for bone tissue engineering.

The development of multilayer films composed by catechol containing-materials has been gaining increasingly interest in the last decade. Until now, most

part of these works reported the production of multilayer systems to use as coatings for biomedical applications. In this sense, we develop a new kind of

catechol containing- multilayer freestanding membranes, that can be used as a platform to support and differentiate cells and to apply for bone tissue

engineering applications. Therefore, chitosan (CHT) and the conjugate dopamine modified hyaluronic acid (HA-DN) are combined with layer-by-layer (LbL)

technology to construct such new materials.

Fig 3 / Representative images of scanning electron

microscopy images of A) [CHT/HA]200, B) [CHT/HA-DN]200 C)

cross-section of the control membrane and D) cross-section of

the [CHT/HA-DN]200

Maria P. Sousaª,

João F. Manoª
aCICECO – Aveiro Institute of Materials, Department of Chemistry, University of Aveiro

Graph 1 / Cumulative thickness evolution of the films as a function of the

number of deposition layers for the A) CHT/HA and B) CHT/HA-DN multilayer

systems

Fig 4 / Fluorescence images of MC3T3 cells stained with phalloidin (red) and

DAPI (blue), at 3 and 7 days of culture above the A) [CHT/HA]200 and B)

[CHT/HA-DN]200 membranes and C) TCPS (positive control)

Graph 2 / Adhesive strength of CHT/HA and

CHT/HA-DN membranes between glass

slides. Data are means SD (* = p < 0.05)

Graph 4 / DNA content of MC3T3 seeded above

the membranes (PicoGreen Kit). Significant

differences are found: between membranes and

TCPS conditions (*** = p< 0.001) and between

the two kind of systems (### = p < 0.001)

Fig 2 / Representative images of Layer by layer  theory and technology 
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Graph 3 / Metabolic activity of MC3T3 seeded

above the membranes (Alamar Blue assay).

Significant differences are found: between

membranes and TCPS conditions (for * = p <

0.05; *** = p< 0.001) and between the two

kind of systems (### = p < 0.001)

Fig 5 / Osteopontin immunofluorescence images of MC3T3 cells stained in green and the nuclei stained in blue, after

14 days in osteogenic medium and culture above the A) [CHT/HA]200 and B) [CHT/HA-DN]200 membranes and C)

TCPS (positive control). D) MC3T3 cells stained in green (osteopontin), blue (nuclei) and red (actin) culture above

the [CHT/HA-DN]200 membranes

Conclusion

The success of the synthesis of the conjugate HA-DN is confirmed by UV-Vis spectroscopy and NMR.

In this work, we are able to produce freestanding membranes composed by CHT and HA-DN, using

the LbL technology. Thicker and rougher membranes are obtained when combine CHT and HA-DN,

rather than CHT and HA. The adhesion strength tests reveal that [CHT/HA-DN]200 membranes are

more adhesive than [CHT/HA]200 membranes. Cell culture assays show that metabolic activity, DNA

content and cell density of MC3T3 are boosted when seeded above [CHT/HA-DN]200 membranes.

Catechol containing-membranes seem to present an enhanced osteogenic potential when compared

with the [CHT/HA]200 membranes.

http://compass.web.ua.pt/

Fig 1 / Chemical structure of the

chosen bio-based and bioinspired

compounds; CHT, HA, DN and

conjugate HA-DN
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CaCO3 (01-075-9982)

β-TCP (04-006-9376)

HA (04-015-7245)

Before HT

After HT

Cuttlebone

Cuttlebone

Porous calcium phosphate scaffolds derived from 
cuttlebone upon hydrothermal transformation 

Abstract
Cuttlefish bone (CB), a natural 
material with potential for 
applications in bone repair was 
used to prepare porous biphasic 
calcium phosphates scaffolds 
via hydrothermal treatment (HT) 
at 185ºC followed by sintering. 
The exact amount of aragonite 
was assessed by 
thermogravimetric/ differential 
thermal analysis (TG-DTA). The 
crystalline phases present in the 
raw CB and the derived calcium 
phosphate scaffolds were 
identified by X-ray diffraction 
(XRD). The preservation of the 
initial structure of CB was 
confirmed by scanning electron 
microscopy (SEM). Bioactivity in 
vitro capability of the scaffolds 
was tested by immersion of the 
CaP biomaterials in simulated 
body fluid (SBF).       

Aim

Ana  Sofia  Netoª,
José  Maria  Ferreiraª
aDepartment  of  Materials  and  Ceramics  Engineering,  CICECO,  University  of  Aveiro

Bone has an intrinsic regenerative capacity, however large bone defects like tumour resection hinder proper regeneration. Despite being 
the main currently used strategy, autografts are associated with donor site morbidity1. Bone tissue engineering is being explored as a 
promising alternative, involving the use of porous three-dimensional scaffolds that act as a temporary support material for bone growth. 
Calcium phosphates have been widely applied as bone substitutes due to their resemblance to to the mineral part of the bone tissue2. 
Advanced technics, such as rapid prototyping, have been used to produce synthetic scaffolds, in which porosity, microstructure, 
degradation rate and mechanics can be tailored made. Nevertheless, some limitations, namely the high manufacturing costs, are
associated with these technics. To overcome these drawbacks, natural materials have been showed a promising alternative3. For instance 
cuttlefish bone (CB) is an inexpensive, worldwide available and morphological complex natural material. Its lamellar matrix has a 
unique porous structure and is mainly composed of aragonite (CaCO3)4. In this regard, CB has been used as a hydroxyapatite (HA) 
scaffold via hydrothermal treatment (HT) and it proved to be beneficial for bone ingrowth and vascularization5.          

Introduction

Methodology 

Biphasic calcium 
phosphate (BCP) scaffolds 
for bone tissue engineering

Results  

(NH4)2HPO4

CO(NH2)2

185 ºC
48h 1200ºC

Fig 1 Thermal analysis of dry CB, showing the precise weight 
variation of the sample. The evaporation of water up to 110ºC was 
0,7%. After heating at 600ºC, the weight loss due to the burning of 
the organic matter was 4,97%. The weight loss between 600ºC and 
1000ºC was 38,48% indicating that the inorganic matter of CB 
consists of CaCO3, which decomposes according to the equation: 
CaCO3 àCaO + CO2

Fig 2 X-ray diffraction (XRD) pattern for raw CB and its conversion 
into BCP. The spectra of raw CB indicates that is pure aragonite. 
After the hydrothermal treatment, the XRD peaks closely resemble 
those of HA and and β-tricalcium phosphate (β-TCP). Using Rietveld 
refinement was possible to observe that 65,3% correspond to HA and 
34,7 to β-TCP.   

Before HT After HT 

P
Urea

Hydrothermal 
treatment 

Sintering

Fig 3 Microstructure of CB after and before HT. CB exhibited an interconnected porous structure separated by numerous pillars. 
After thermal treatment the converted CB retains its unique architecture and numerous CaP crystalline structures were formed.
The pore size, which range from 100µm to 200µm and the spacing of lamallae (~ 400µm) seems to be suitable for hosting and 
maintaining physiological tissue activities and vascularization

Sintered scaffold 
(specific area – 0,0576 m2/g)

Hydrothermal transformation and sintering

Immerse in SBF solution knowing 
that the unifying standard area per 

mL of solution is 0,5 cm2/mL

Place in an oven at 37ºCSampling took place after 
24h, 7 days and 14 days

Immersion in SBF 

Conclusions   

BCP porous scaffolds derived from CB was successfully produced via a thermal treatment. In this regard, the low production cost 
and worldwide availability of CB, along with the obtained composition, preservation of a porous and interconnected structure of 
CB and the biomineralization ability confers on them a high potential for biomedical applications.   

1. Oryan, A., Alidadi, S., Moshiri, A. & Maffulli, N. Bone regenerative medicine: classic options, novel strategies, and future directions. Journal of orthopaedic 
surgery and research 9, 18 (2014).
2. Dorozhkin, S. V. Calcium Orthophosphates as Bioceramics: State of the Art. Journal of Functional Biomaterials 1, 22–107 (2010).
3. Granito, R. N., Custódio, M. R. & Rennó, A. C. M. Natural marine sponges for bone tissue engineering: The state of art and future perspectives. Journal of 
Biomedical Materials Research - Part B Applied Biomaterials 1–11 (2016).
4. Cadman, J., Zhou, S., Chen, Y. & Li, Q. Cuttlebone: Characterisation, Application and Development of Biomimetic Materials. Journal of Bionic Engineering 9, 
367–376 (2012).
5. Rocha, J. H. G. et al. Scaffolds for bone restoration from cuttlefish. Bone 37, 850–857 (2005).

References    

0h 24h

7 days 14 days

Fig 4 In vitro mineralization of 
BCP sintered scaffolds after 
immersion in SBF at 37ºC for 
24h, 7 days and 14 days. The 
scaffolds exhibited an excellent 
biomeneralization ability. After 
24h of immersion in SBF 
solution, it is already possible to 
observe the some HA deposition 
in the surface of the sample. 
After 7 and 14 days, the surface 
of the sample is completely 
covered by HA.  
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Valorization of vegetal biomass

through supercritical CO2 extraction:

from lab to exploitation

Abstract

The research on supercritical

CO2 extraction (SFE) of added

value compounds from vegetal

biomass has been strongly

driven by by-products

valorization and biorefinery

motivations.

In our work we cover six

research stages from lab to

exploitation, namely extracts

characterization, experimental

optimization, measurement of

kinetic curves, modeling, scale-

up studies and techno-economic

analysis. For this, promising

agro-forest byproducts were

selected: spent coffee, water

hyacinth, Turkish oak, tomato

wastes, gac fruit, and eucalypt

bark, with a strong emphasis on

the latter due to its pertinence

for the Portuguese industrial

pulp and paper sector.

Experimental work focused

bioactive compounds with

potential cosmetic and

nutraceutical applications, such

as triterpenic acids, diterpenes,

sterols, friedelin, lycopene.

In the whole, the presented

investigation contributes to the

systematization of a technical

and scientific approach to foster

the industrial valorization of

vegetal biomass through SFE

technology.

Marcelo M.R. de Melo,

Armando J.D. Silvestre,  Carlos M. Silva 

CICECO – Aveiro Institute of Materials, Department of Chemistry,

University of Aveiro

This work was developed under the scope of the project CICECO-Aveiro Institute of Materials (Ref. FCT UID/

CTM/50011/2013), financed by national funds through the FCT/ MEC and when applicable co-financed by

FEDER under the PT2020 Partnership Agreement.
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Method: GC-MS

1) Characterization 2) Experimental Optimization
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(Coffea spp.)

Target molecules: Diterpenes

Method: Response Surface Methodology

3 ) Measurement of kinetic curves 4) Modeling 

Biomass: Water hyacinth biomass

(E. crassipes) 

Target molecules: Sterols   

5 ) Scale-up studies 6) Techno-economic analysis

Biomass: Tomato wastes

(S.lycopersicum)

Target molecules: Lycopene
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Ex.: Ursolic acid      Betulinic acid

Ex.: Cafestol           Kawheol

Ex.: Stigmasterol

80 L scale

@ Natex

(Austria)

Despite last decades have witnessed great advances in intermediate research stages, the SFE of vegetal

biomass can benefit from a systematized approach to ease and consolidate the pathway from lab to

exploitation. This work contributed for that systematization, not only by assuming a chosen sequencing of

R&D stages, but also through the individual experimental/modeling contributes given to each one.

Conclusion
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How molecular modelling is used to gain 

insights into corrosion protection

Abstract

Periodic model density 

functional theory (DFT) 

calculations were used to 

interpret different experimental 

results (structural, microscopic 

and/or electrochemical) related 

to corrosion protection and self-

healing materials. This interplay 

between experimental and 

computational results gave 

insights into the interface 

between layered double 

hydroxides’ conversion films 

and metallic surfaces, and was 

also very powerful to 

understand the formation of 

organic corrosion inhibitors 

protective films on top of 

aluminum surfaces. 

Layered double hydroxides’ conversion films

Layered double hydroxides (LDH) conversion films grow with plates

perpendicular to the aluminum substrate, according to scanning electron

microscopy (SEM) and atomic force microscopy (AFM) images, rather than

lying flat on top of the substrates and growing in height.

The interface between LDH conversion films and the aluminum surface was

studied considering two extreme cases of the surface: the completely bare

metal and the hydroxylated aluminum oxide. The LDH plates may interact

with the aluminum oxide layer formed on top of aluminum alloys, modeled

by a α-Al2O3(0001) surface, or directly with the bare metal through defects

on the oxide layer, modeled by Al(111) surfaces.

According to the results presented in Fig. 2, the most favorable interaction of

the LDH clusters is with the cationic layers perpendicular to the aluminum

surfaces. For Al(111), the hydroxyl groups of the cationic layer coordinate

with the aluminum atoms of the surface. In the case of α-Al2O3(0001)

instead, the metals of the LDH cationic layer coordinate with the hydroxyl

groups resulting from the hydroxylation of the oxide surface in water.

These results also elucidate the crystallization mechanism of LDH films.

They suggest a preferential orientation of seeds with the cationic layers

normal to the surface during early stages of crystal grow. Afterwards, if

seeds crystallize away from the surface in other directions, these eventually

meet crystals growing with the cationic layers normal to the surface. Thus,

preventing the seeds that grow in different directions from continuing the

growing process. The end result is the morphology observed in Fig. 1.

Organic corrosion inhibitors – 1,2,3- and 1,2,4-Triazoles

According to the potentiodynamic polarization curves presented in Fig. 3,

1,2,3-triazole is a more effective corrosion inhibitor than 1,2,4-triazole. To

understand this result, it was simulated the adsorption of both organic

inhibitors in the deprotonated forms onto a Cu(111) surface with a Cu

adatom. It is possible to verify that 1,2,3-triazole adsorbs more favorably to

the surface than 1,2,4-triazole (Fig. 4). 1,2,3-Triazole bonds to the adatom

through a N‒Cu(adatom) covalent bond, while 1,2,4-triazole is only able to

form a weaker C‒H···Cu(adatom) non-covalent bond with the adatom. This

explains why 1,2,3-triazole is a more efficient corrosion inhibitor than 1,2,4-

triazole according to experimental electrochemical results.

Conclusion

DFT periodic model calculations were used as a complement to microscopic

and electrochemical techniques. They provided an atomistic view of the

interface between metallic surfaces and LDH conversion films or triazole

corrosion inhibitors.
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Fig 1 / SEM (left, grey) and AFM (right, orange) images of Zn(2)Al-NO3 conversion films on 

AA2024. 
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bDepartment of Chemistry, CICECO-Aveiro Institute of Materials, University of Aveiro

Fig 2 / Results of the interaction between Zn(2)Al clusters and periodic models of aluminum 

surfaces. 

Fig 4 / Adsorption energy with the dehydrogenated form in the reactants [Eads (1)], adsorption

energy with the neutral form in the reactants [Eads (2)], shortest Cu···triazole contacts

(d(Cu(111)···N) and d(Cu(adatom)···N)) and monolayer thickness (d(monolayer)) between

dehydrogenated 1,2,3-triazole (1,2,3-Tz) and 1,2,4-triazole (1,2,4-Tz) with a Cu(111) surface

with a Cu adatom.

Fig 3 / Potentiodynamic polarization curves for copper under 50 mM NaCl, and 1,2,3-triazole (5

mM), 1,2,4-triazole (5 mM) or mixtures of both inhibitors.

PTDC/QEQ-QFI/4719/2014, funded by Project 3599 – “Promover a Produção Científica e

Desenvolvimento Tecnológico e a Constituição de Redes Temáticas (3599-PPCDT) and FEDER

funds through COMPETE 2020, Programa Operacional Competitividade e Internacionalização

(POCI)”.
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Non-linear dielectrics: 
from electronics to biological communication 

Abstract
Currently, there is a high demand 
for novel or improved synthetic 
biocompatible materials that can 
interact with the local biological 
microenvironment thus stimulating 
the biological elements (from 
proteins to cells) by facilitating 
biological communication. Although 
not yet totally clear how electrical 
activity influences biological 
responses, it is evident that 
polarized surfaces attract proteins 
and ions. 
Guiding and controlling protein and 
ultimately cellular response allow 
the development and engineering 
of optimized implantable devices 
and tissue engineered constructs.  
In this research topic we combine 
the material biocompatibility with 
electromechanical improved 
features, by electrical 
functionalization, and obtain 
improved materials that can be 
tailored for different biomedical 
applications. These materials 
perform mimicked micro- or nano-
stimulation in the local biological 
environment, such as electrical or 
mechanical stimulation, promoting 
biological enhanced responses. 
The electrically functionalized 
platforms can therefore stimulate 
tissue growth, promoting direct 
integration of the implanted 
material with the host tissue, 
contributing ultimately to reduce 
implant failure. 
 

 

Aims 
•  To shed light on how poled piezoelectric materials (Fig.1) 

enhance triggering of self-organizing mechanisms intrinsic to 
tissue growth; 

•  To assess the effect of polarization of biocompatible polymers 
electrically poled on the cell proliferation and preferential protein 
adsorption; 

•  To assess the effect of biocompatible electromechanical  
functional oxides, on calcium phosphate formation and protein 
adsorption and subsequent cell proliferation. 

 
Proof of concept 
•  Poly(l-lactic) acid (PLLA) as mechanical stress-responsive 

platforms…for regenerative medicine: 
PLLA offers adjustable physical and mechanical properties, and 
exhibits piezoelectric properties in a comparable scale as the bone 
natural polymer, the collagen.  
PLLA is tailored in order to mimic the environments that body uses 
to promote protein and cell adsorption. The piezoelectric nature of 
PLLA was proved by Piezo force response microscopy and by 
systematic analysis, it was proved that poling of PLLA cause 
dipole alignment along the poling field which promotes the 
preferential adsorption of protein (Fig. 2). These facts lead to 
several approaches where we exploit an alternative strategy for 
cell growth stimulation platforms, based on charge mediated 
signals. The electrically poled platforms promoted enhanced cell 
attachment and proliferation (Fig. 3) with different cell types. 
 
•  LiNbO3 and LiTaO3…bioactivity studies: 
Inspired by BaTiO3 performance other metal oxides, and their 
functional electromechanical properties, are being studied and 
optimized. The mechanism of apatite formation is proposed to be 
related to the ion exchange between either LiNbO3 or LiTaO3 with 
SBF. 
In this particular case it is proposed that the lixiviation of Li ions 
from the powders originates negative surface charges, that act as 
anchor sites for the positively charged Ca2+ ions to which the 
negative PO3

4− ions attract, forming the apatite structure nuclei 
(Fig. 4). Though the observed Li lixiviation can be viewed as a 
limitation for practical applications, restricting the use of LiNbO3 
and LiTaO3 powders, unless they are previously submitted to pre-
lixiviation, the utilization of dense compact forms (ceramics, films, 
substrates) of these oxides with properly functionalized surfaces is 
suggested as viable alternative. There is a preferential formation 
of calcium phosphate, and cell growth and proliferation may also 
be tailored by the pulsed electrical stimulus obtained after poling.  
 
Conclusion 
Our approach can be viewed as the development of functional 
selective and intelligent platforms, assembled by biocompatible, 
low-cost and scalable materials, useful in advanced biomedical 
applications such as tissue engineering and implantable device 
technologies. 
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Fig 1 / Scheme of dielectric materials sub-divisions and their main characteristics in terms of charge generation 
mechanism. PFM image of PLLA and KPFM image of LiTaO3 evidencing polar domain and surface charge distribution.

Fig 2 / PFM images of PLLA before and after AFM tip poling and AFM images of PLLA fibers before and after protein 
adsorption, in both poled and non poled areas.

Fig 3 / Fluorescence microscopy images of MG63 and Embryotic neurons grown on tailored  PLLA platforms.

Fig 4 / SEM micrographs of LNO and LTO after immersion in simulated body fluid (SBF) for 7, 15 and 21 days; ICP-MS 
analysis results of SBF aliquots analyzed every 2 days, until 21 days.  And proposed mechanism of apatite formation, 
related to the ion exchange between LiTaO3 with SBF.
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Electrochemical Strain Microscopy 

in LiMn2O4 cathode material

Abstract

Fast development of Scanning 

Probe Microscopy during last 

decades makes it applicable to a 

wide class of the functional 

materials such as ferroelectrics, 

ferromagnetics, multiferroics, 

electrochemical devices 

including lithium ion batteries 

and solid oxide fuel cells, 

biological materials and 

structures [1]. Recently invented 

Electrochemical Strain 

Microscopy (ESM) method is 

considered as promising 

technique for studying the ionic 

mobility in the electrochemical 

energy storage materials at the 

nanoscale [2]. The method is 

based on the measurements of 

the surface displacement under 

the SPM probe. The 

displacement is a result of the 

Vegard’s expansion, when the 

lattice parameter change is 

induced by concentration 

variation of the mobile ionic 

dopant. We proposed reliable 

effective method based on the 

measurements of frequency-

dependent response ESM 

paramters. We could 

significantly reduce 

contributions from charge 

injection effects into the ESM 

response without using DC 

component of applied electric 

field.

Conclusion

ESM response vs. frequency dependence is proposed as a method for 

quantitative extraction of ion concentration and local diffusion coefficients in 

the ionic conductors.  

Inhomogeneous distribution of Li ions and diffusion coefficients is revealed 

and quantified for LiMn2O4 cathode material 
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Fig 1 / LiMn2O4 sample preparation. Fig 2 / ESM experimental details.

Topography

ESM amplitude

(a)

Diffusion coefficient

(c)

Ion concentration

Fig 7 / Electrochemical strain microscopy imaging 

Fig 3 / Schematic representation of the 

concentration profile for the case without (black) and 

with (red) diffusion part of equation

Fig 5 / Current-voltage dependence Fig 6 / Frequency dependences of ESM/PFM 

in different materials.

Fig 4 / ESM response frequency 

dependence

CICECO

Aveiro

Institute of Physics

Sample preparation

 The fresh battery was extracted

 The anode, cathode and separator

were separated

 Electrolyte was washed out

 Cathode was embedded in epoxy 

and polished

 The sample (cathode) 

consists of

LiMn2O4 active particles 

distributed 

in the PVDF binder with 

conductive carbon black  

 AC voltage applied to atomic force microscopy (AFM) tip

 Local change of the Li concentration

 Local change of the molar volume (Vegard’s law)

 Surface displacement registred by AFM

Theoretical model of quantitative ESM Experimental results

 Polynomial character

 Space charge limited current

 Above 8 V – Ohmic contact 

(linear I-V dependence )

electromigration partdiffusion part

 SPM probe – charged sphere

 SPM probe – nonblocking electrode

for electrons and blocking for ions

 Diffusion part is responsible for the 

degradation of concentration profile

D – diffusion coefficient

C – ion concentration

Frequency dependence 

of surface displacements
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Linear diffusion model

Electrochemical Strain Microscopy (ESM)

 Increase of the response for

LiMn2O4 with decreasing 

frequency

 Responses in amorphous Si and 

piezoelectric PZT film are 

frequency independent

C = 2.2×1026 m-3

D = 7.5×10-10 cm2s-1

 Observed ESM maps do not correlate with topography

 Regions depleted by lithium and wide channels propagating through the grain 

were observed and attributed to macroscopic and microscopic defect 

distribution
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Blends of Poly(lactic) Acid and Imidazolium 

Based-Ionic Liquids: green polymer electrolytes 

for fuel cells

Abstract

Proton-exchange membrane fuel 

cells (PEMFCs) are considered 

to be a promising technology for 

clean and efficient power 

generation. Recently, there is 

much research on developing 

environmentally benign 

membranes with better 

performance and lower cost as 

alternative proton exchange 

membrane (PEM) materials [1, 

2]. One approach towards 

achieving this goal is mixing a 

biopolymer with ionic liquids 

aiming at improved transport 

properties of the polymer 

electrolytes with high 

concentration of highly mobile 

ionic moieties [3]. The objective 

of this work is to develop 

electrolytes consisting of 

biopolymer/ionic liquid mixtures 

for H2/O2 proton exchange 

membrane fuel cell applications. 

For this purpose poly(lactic 

acid) (PLA) and 1-butyl-3-

methylimidazolium based ionic 

liquids (ILs) were mixed to form 

flexible, transparent and free-

standing films. The PLA 

provides the necessary 

mechanical and hydrolytic 

stability and the IL should 

provide the necessary ionic 

transport properties. The 

application of the 

PLA/[bmim][BF4] membrane in 

an air/hydrogen fuel cell showed 

that the fuel cell performance 

decreased with increasing 

temperature and the maximum 

power density was 0.22 mW 

cm−2 at a current density of 0.8 

mA cm−2. Although these results 

are not generally satisfactory 

and are probably due to the 

lower conductivity of our 

membrane with a conduction 

mechanism that is still unclear, 

the first report of the application 

of PLA-based membranes in a 

lab-scale fuel cell was 

successfully accomplished.

Paula Barbosaª,
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aDepartment of Materials & Ceramic Engineering, CICECO – Aveiro Institute of Materials, University of Aveiro

bDepartment of Chemistry, CICECO – Aveiro Institute of Materials, University of Aveiro

Significant changes of the 

FTIR spectra with the 

addition of [bmim][BF4] are 

observed. It was possible to 

detect changes in the peak 

at 1040 cm-1 attributed to 

CH3 rocking groups of PLA. 

This may be due to the 

interactions between the 

ionic liquid and PLA.

High MW PLLA [bmim][PF6] / [bmim][BF4]

PLA/[bmim][PF6]40

PLA/[bmim][BF4]10

The analysis of PLA/IL blends by SEM indicates the existence of dispersed 

phase domains which are spherical in shape. The images of the blend 

membranes indicate that both ILs are immiscible with PLA throughout the 

whole composition range in this study. 
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SYNTHESIS

STRUCTURE, MICROSTRUCTURE AND THERMAL STABILITY

PROTONIC CONDUCTIVITY

TGA results show 

that the stability 

limit for the PLA/IL

electrolytes is 

located above 

250 ºC.

Electrolytes based on the BF4
- hydrophilic anion presented higher conductivities 

than the hydrophobic anion (PF6
-), particularly at higher relative humidity (RH). 

The highest electrical conductivity of these membranes measured by impedance 

spectroscopy is 2.43x10-2 Scm-1 at 94ºC and 98% RH, for the 

PLA/[bmim][BF4]80 composition.

Although [bmim][PF6] is considered a hydrophobic IL, it is highly hygroscopic, 

which may explain the conductivity values of 10-4 Scm-1 at 94 ºC and RH ≤ 60% 

and the increase in conductivity at nearly saturated conditions (98% RH).
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PLA/[bmim][BF4]20 MEA 

Before After

The polarization and power curves of 

PLA/[bmim][BF4]20 MEA collected at different 

temperatures under humidified hydrogen/air 

gradient are shown in figure. The open-circuit 

voltage (OCV) was higher than 0.9 V, which 

confirms the gas tightness of the membrane. 

The maximum power density was 0.22 mW cm−2

at a current density of 0.8 mA cm−2.

These values are low and most likely due to the poor electrode performance of 

our cell. It could also be due to the lower conductivity of our membrane or due 

to some degradation of the membrane related with BF4
- or PLA hydrolysis 

during the fuel cell tests.

FUEL CELL TESTS

The FTIR-ATR spectra show the presence of both ILs in all blend compositions. 
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Nanographene oxide mediated hyperthermia 
effects on tumour cell metabolism

Abstract Currently, one of the main challenges of nanotechnology for biomedical 

applications is to facilitate an early diagnosis and efficient therapy of cancer. 

Among the new arising therapies, the hyperthermia of tumors, based on 

nanomaterials, has been increasingly investigated as a minimally invasive 

alternative to surgery that can induce lethal damage to cellular components 

at temperatures above 40ºC [1]. The use of Near Infrared (NIR) light 

irradiation (700-1100 nm range) for inducing hyperthermia of tumours is 

particularly attractive, because biological systems mostly lack chromophores 

that absorb in the NIR region, allowing for the selective targeting of cells 

which have internalized the nanomaterial [2]. Nanosized graphene oxide 

(nGO) represents one of the most thrilling nanomaterials for NIR mediated 

hyperthermia, due to its strong NIR absorption ability [3]. Thus, it is chiefly 

important to improve current understanding of nGO biological effects. In this 

work, the impact of nGO on cell metabolism has been assessed by Nuclear 

Magnetic Resonance Spectroscopy (NMR) of Saos-2 osteosarcoma cells. In 

particular, the metabolic changes experienced by these cells after 

incorporation of PEG-GO nanosheets, and after applying a cycle of 

hyperthermia (5 min irradiation at 1.5 W cm-2) have been characterized. 

Multivariate analysis of 1H NMR spectra showed the three sample types 

(control, nGO-exposed and laser irradiated) to be well separated, reflecting 

consistent differences in their metabolic composition (Figure 1 ).  The 

significant metabolic variations after exposure to nGO and laser irradiation 

are shown in Figure 2 .The decrease in amino acids levels (Ala, Gln, Met, 

Gly and Glu) is possibly related with the anaplerotic replenishment of the 

TCA cycle. The decrease of taurine levels could reflect its antioxidant role 

and osmoregulation processes.  A decrease in creatine levels could imply 

perturbation in the creatine kinase energy system. On the other hand, 

increased in phosphocholine and glycerophosphocholine levels is related 

with membrane modification. Finally, the increase in AMP and UDP-glucose 

levels is possibly related with protein phosphorylation and inhibition of 

glycogenesis. 

Conclusion

Nanographene oxide mediated hyperthermia impacted mainly on membrane 

lipids, amino acids and nucleotides, suggesting associations with the type 

and mechanisms of nGO-induced photothermal cell death. Moreover, the 

results also highlighted that this nanomaterial-mediated therapy did not 

seem to cause secondary cytotoxic effects at the local level.
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Fig 1 / Multivariate analysis of cell 1H NMR spectra. 
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Nano-Graphene Oxide (nGO) sheets 

entrapped on the tumor by the 

enhanced permeability and retention 

effect (EPR) are internalized by the 

tumoral cells. Then, a laser NIR 

irradiation in the “therapeutic 

window” at 808 nm, where human 

tissues are transparent , is applied. 

Energy transfer is due to GO 

absorbance on the NIR region. Cell 

death by hyperthermia and tumor 

destruction above 40ºC occurs with 

less harmful/secondary effects.

Gonçalves  et al. Advanced Healthcare 
Materials 2013 (2) 1072-1090
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Fig 2/ Significant metabolic variations. 
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Cell Encapsulation-Compatible and Sequentially 

Moldable Alginate-Chitosan Hydrogels

Fig 1 / Schematic representation of the production of ALG/CHT hydrogels.

Polyelectrolyre complexes (PECs) are prepared under stirring conditions below CHT’s

pKa value. The pH is then raised to pH>pKa, and hydrogels are obtained using a partial

dehydration method.

Mariana B. Oliveiraª,

Henrique X. S. Bastosª, João F. Manoa,*

aDepartment of Chemistry, CICECO, University of Aveiro
*Corresponding author. E-mail: jmano@ua.pt

Fig 2 / Pictures of the prepared PECs after

preparation (<pKa of CHT), after the pH

adjustment to pH>pKa (CHT), and the final

obtained hydrogels.

Scale bar = 1 cm.

Processing method based on

partial PEC dehydration

• PEC and hydrogels characterization

• Materials and Methods

• Assessment of hydrogels sequential moldability

✓ Development of a method

to use widely available

and low-cost non-

modified chitosan (and

alginate) to produce

hydrogels using a mild

method (Figure 1 and 2)

✓ Zeta potential analysis of chitosan/alginate (CHT/ALG)

polyelectrolyte complexes (PECs) produced at different pH, salt

concentration conditions and CHT/ALG molar stoichiometric ratios

(stoichoimetric raio = S; S1<S2<S3<S4) - Figure 3

- Higher amounts of salt used during the production of the CHT/ALG

PECs led to lower modular zeta potential values

- In solution, CHT and ALG showed the expected positive and

negative, repectively, zeta potential values (for pH<pKa (CHT))

- Stoichoimetric molar ratios of CHT/ALG closer to 1:1 led to

increasing zeta potential values at pH<pKa (CHT), and to closer-to-

neutral values at pH>pKa (CHT)

✓ Water content and water/PBS uptake after 24 hours of immersion at

room temperature

- The water content of CHT/ALG hydrogels right after preparation

decreased with increasing amount of salt used in PEC preparation

(i=isotonic condition)

- PBS uptake was, in general, lower than water uptake

✓ High cell viability observed for encapsuled L929 fibroblast cell line

- Right after processing, the majority of the cells remained viable

- During 7 days of cell culture, a few number of dead cells were detected

in the hydrogels, and cells showed the ability to proliferate (Figure 4)

✓ CHT/ALG PEC hydrogels were amenable to be sequentially deformed

into different shapes

✓ Their shape was mantained while immersed in physiological-like

solutions (Figure 5)
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Fig 3 / A. Zeta potential of the PECs prepared at pH<pKa(CHT) and after transition to pH>pKa(CHT).

B. Water content of the hydrogels right after processing. C. Water uptake of the hydrogels after 24

hours of immersion. D. Phosphate bygger saline (PBS) uptake of the hydrogels after 24 hours of

immersion.

d a y s  o f c u ltu re

C
a

lc
e

in
 A

M
-o

c
c

u
p

ie
d

 a
r
e

a
(
%

)

1 3 7

0

2 0

4 0

6 0

• Biological assessment of PEC hydrogels

Fig 4 / A. Microscopy images of

live-dead (Calcein AM/Propidium

iodide) staining of L929 cells

encapsulated in PEC hydrogels. B.

Alamar Blue reduction assay of

L929 cells encapsulated in PEC

hydrogels over 7 days of culture. C.

Analysis of the green area occupied

by live cells in the live/dead

microscopy images.
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Fig 5 / Pictures of

sequentially molded

hydrogel. The hydrogel, with

an initial shape of a sphere

was molded into a fiber and

square shape.

Abstract

Injectable hydrogels used to fill tissue

defects are usually administered in the

form of polymeric liquid precursors

crosslinked inside the defect. Most of

these applications rely on ionic or

irradiation-driven crosslinking mechanisms

that render unevenly crosslinked

structures, often resulting in

inhomogeneous cellular response.

Strategies to surpass these limitations are

based on the development of spontaneous

reacting polymers, enabling in situ/in

defect crosslinking reactions. These

approaches demand the chemical

modification of native polymeric chains,

leading to an increase in costs, time and

processing steps required to achieve

functional systems. Here, we report a mild

method to produce chitosan/alginate

hydrogels using off-the-shelf non-modified

commercially available polymers. The use

of pure chitosan for cell encapsulation

often requires the use of acidic pH,

associated with increased cellular stress

upon encapsulation, and even cell death.

Here, a study was performed to monitor

the formation of hydrogels and respective

properties - including water content,

uptake of physiological-like solutions -

using different polymeric molar ratios and

salt concentrations. We developed a

strategy that allows fabricating hydrogels

at physiological pH and isotonic conditions

using unmodified chitosan. The

encapsulation of a rat fibroblast cell line

rendered high cell viability and proliferation

rates up to 7 days of cell culture. The

mildness of this strategy shows potential

for the encapsulation of environment-

sensitive cells targeting tissue

regeneration and cell delivery applications.

These polysaccharide hydrogels showed a

cyclic post-processing ability to be molded

into different shapes, resembling a “play

dough” behavior. Such unique property

allows envisioning their injectability and

shape-accommodation into tissue defects

avoiding further crosslinking mechanisms.
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CICECO - Aveiro Institute of Materials 

Biofunctionalization of cellulose nanocrystals for the 

development of novel cancer theranostic systems

Abstract

The design of theranostic

systems that combine 

diagnostic and therapeutic 

capabilities to improve 

treatment outcomes with fewer 

side effects is the overarching 

goal of cancer research.

With the advent of 

nanotechnology, 

nanotheranostics are at the 

spotlight with inorganic 

nanoparticles (e.g. gold and 

silver NPs) representing a 

promising example of 

nanostructures than can be 

exploited in this context. 

Nevertheless, recent studies 

demonstrated that the geometry 

of the drug carriers is an 

important parameter for their 

efficiency, and that elongated 

nanostructures, like for example 

cellulose nanocrystals (CNCs), 

present several advantages over 

spherical ones.

In this context, the combination 

between metallic NPs and CNCs 

seems a promising partnership 

for the development of new 

nanotheranostic systems.

Cellulose nanocrystals (CNCs), due to their unique properties, have shown 

enormous potential in the biomedical area, namely as nanosystems for drug 

release. A characteristic of some cancer cells is the overexpression of folate 

receptors. Thus, CNS functionalization with folic acid (FA) is an interesting 

strategy to direct the CNCs to this type of cells, guaranteeing a targeted 

release of the drugs and reducing/eliminating the side effects of 

conventional therapies.1 In addition, the functionalization of the CNCs with a 

fluorescent label and/or gold NPs will also allow to follow the evolution of the 

treatment by imaging techniques.

Thus, this study intends the preparation of the CNCs and their 

biofunctionalization with FA and with a fluorescent marker (FITC) or Au NPs, 

using chitosan modified with these functional groups, for the development of 

nanoterostatic systems following the steps described in Fig 1.

Fig 2 shows the digital image of the obtained CNCs and the correspondent 

STEM images at distinct magnifications. The CNCs exhibited a 

homogeneous distribution with an needle-like morphology and dimensions 

ranging from 169 to 903 nm in length and 23 to 79 nm in diameter.

Fig 3 shows the FT-IR spectra of CS, FA and the CS-FA conjugate. The 

spectra confirmed the functionalization of CS with FA groups evidenced by 

the emergence of typical vibrations of  FA groups at 1601, 1520 and 1450 

cm-1 in the spectra of the correspondent CS-FA conjugate. Fig 4 shows the 

optical spectra  of the CS, FA and the CS-FA conjugate demonstrating also 

the successful modification of  CS.

Then, the CS-FA conjugates were  mixed with  the CNCs in order to 

promote their adsorption onto the CNCs surface. Fig 5 shows the UV-vis 

spectra of the CNCs, the CS-FA conjugate and the CNC-CS-FA 

nanocomposite. The nanocomposite showed  the characteristic yellow color 

of  the CS-FA conjugate confirming the effective functionalization of the 

CNCs. This result was further confirmed by UV-vis analysis, since the 

spectrum displayed the correspondent absorption peak with the maximum 

absorption centered at 390 nm.

To enable the use of fluorescence techniques in in vitro and in vivo studies, 

finally, the CS-FA conjugate was labeled with fluorescein-5‘-isothiocyanate 

(FITC), originating the CS-FA-FTIC conjugate that was also combine with 

the CNCs. Fig 6 shows the fluorescence spectra of these functionalized 

CNCs, and as can be seen they show a clear emission peak at 558 nm, 

contrarily to the pristine CNCs. Alternatively, presently, we are investigating 

the incorporation of Au NPs in the CNC-CS-FA based systems. 

Conclusion

* Production of CNCs with dimensions raging from 169 to 903 nm in length 

and 23 to 79 in thickness;

* Successfully modification of chitosan with folate groups (CS-FA);

* Biofunctionalization of the CNCs with the FA-CS conjugate and labeling of 

the correspondent CNC-CS-FA nanocomposite with FITC.

References

(1) Dong, S., Cho, H.J., Lee, Y.W., Roman, M. (2014), “Synthesis and 

cellular uptake of folic acid-conjugated cellulose nanocrystals for cancer 

targeting”, Biomacromolecules, Vol. 15, pp.1560–1567.

Fig 1 / Schematic representation of the steps followed in this study: 1. CNCs preparation, 2. 

synthesis of CS-FA and CNC-CS-FA conjugates, and 3. labelling of the correspondent 

conjugates with FTIC and Au NPs.

Fig 2 / Digital photographs of the CNCs and correspondent STEM images at distinct 

magnifications with the respective  histograms of length and diameter distribution.  . 

Fig 3 / FTIR spectra of CS, FA and CS-FA 

conjugate. 

Ricardo Pinto, Gabriela Guedes, Nicole Lameirinhas, Carla Vilela, Carmen Freire

Department of Chemistry and CICECO-Aveiro Institute of Materials, University of Aveiro

1. CNCs preparation

3. FITC and Au NPs labelling

H2SO4

Amorphous 
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Crystalline 
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Cellulose nanocrystalsCellulose fibres

45ºC, 3h
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CS CS-FA CNCs

+

CNC-CS-FA

FITC

Au NPs

CNC-CS-FA-FTIC

CNC-CS-FA-AuNPs

CNC-CS-FA

Fig 4 / UV-vis spectra of CS, FA and CS-FA 

conjugate. Inset: digital photograph of 

lyophilized CS-FA conjugate.

Fig 5 / UV-vis spectra of CNCs, CS-FA and 

CNC-CS-FA. Inset: digital photograph of 

lyophilized functionalized CNCs.

Fig 6 / Fluorescence spectra of CNC-CS-FA 

and labelled with FITC with the respective 

digital photograph. Inset: Fluorescence 

spectrum of FITC.
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Ecoceramics: 

Biomimetic/biomorphic ceramics based on cork 

Abstract 

Cork is a highly porous, natural 

and sustainable material, 

consisting of polygonal 20-40 

µm cells arranged in a 

honeycomb–type structure [1]. 

Recently, a biomimetic 

“ecoceramic” (Z-type hexa-

ferrite) was produced using cork 

as template [2]. The ceramic 

preserved the cellular structure 

of the cork, suggesting that this 

method can be used for the 

fabrication of novel ceramic 

materials. It is known that CeO2-

based materials can be used to 

split water and produce H2 

under thermochemical fuel 

production (TCFP), via a two-

step redox cycle that requires 

heating up to 1400 ºC [3]. 

Moreover, 3-dimensionally 

ordered macroporous (3-DOM) 

CeO2 was found to substantially 

improve CO production at fast 

cycle rates when compared to 

non-porous CeO2 [4]. In this 

context, the production of 

micro-scale 3-DOM CeO2, using 

cork as template, should 

improve efficiency of water 

splitting under concentrated 

solar power heating thereby 

paving the way  for sustainable 

hydrogen generation. To this 

end, the influence of the 

template nature, number of 

infiltrations and firing 

temperature on the micro-

structure was evaluated. 

References 

[1] H. Pereira, “Cork: Biology, 

Production and Uses”, Elsevier, 

2007. 

[2] R.C. Pullar, P. Marques, J. 

Amaral & J.A. Labrincha, Mater. 

Design 82 (2015) 297-303. 

[3] A. Le Gal & S. Abanades, J. 

Phys. Chem. C 116 (2012) 13516-

13523. 

[4] S.G. Rudisill, L.J. Venstrom, 

N.D. Petkovich, T. Quan, N. Hein, 

D.B. Boman, J. H. Davidson & A. 

Stein, J. Phys. Chem. C 117 

(2013) 1692-1700. 

[5] R.C. Pullar & R.M. Novais, 

Mater. Today 20 (2017) 45-46  

Fig 1 / Cover of Materials Today showing a 

SEM micrograph of porous magnetic hexaferrite 

foams produced using cork as template.[5]. 
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Department of Materials and Ceramic Engineering (DEMaC) / CICECO – Aveiro Institute of 

Materials, University of Aveiro, Aveiro 3810-193, Portugal 

Conclusion 

Ceria ecoceramics have been produced using cork as template. The pyrolysed cork 

was first impregnated under vacuum with a cerium nitrate solution, and then heated in 

air to 1000-1600 ºC. The SEM micrographs demonstrate that the cellular structure of 

cork was maintained, yet the morphology and thickness of the hexagonal cell walls are 

dependent on the  firing temperature. The high porosity of these ceria ecoceramics are 

intended to boost H2 production using concentrated solar energy. 

Fig 6 / Optical photograph and (b-d) SEM micrographs of the CeO2 ecoceramics heated to 

1600 ºC. 

Cork and pyrolysed cork characterisation 

Experimental design 

Fig 2 / Schematic representation of the procedure used for the CeO2 ecoceramic synthesis using cork as template. 

Fig 3 / Photograph and SEM micrograph showing structure of cork bark. 

Biomimetic CeO2 ecoceramics maintain the microstructure of 

the cork templates 

a) b) 

c) d) 

a) b) 

Fig 4 /  SEM micrographs of the CeO2 ecoceramics heated to 1000 ºC. 

Fig 5 /  XRD pattern of the CeO2 ecoceramics heated to 1000 ºC.  

Fig 6 / Schematic representation of the procedure used for the CeO2 ecoceramic 

synthesis using cork as template. 
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Research unit QOPNA

Organic Chemistry, Natural Products and Food Stuffs

Abstract

The work developed in this 

Research Unit is centered in 

three main areas:

i) Organic synthesis and natural 

products,

ii) Mass spectrometry and 

biomedical applications,

iii) Food biochemistry and food 

products.

QOPNA is a medium sized, well 

established research unit. It is 

very well equipped and 

productive research center, with 

a clear visibility in Europe. We 

have all the necessary 

conditions, ambition, structure 

and organization to increase the 

quality and quantity of our 

research and outputs that will 

make us a leading institution in 

the synthesis, identification, 

structural and functional 

characterisation, and valorisation 

of functional molecules in 

Portugal and to increase our 

visibility in Europe for the next 

years.

Mission: Development of 

scientific and technological 

knowledge in the discovery, 

preparation, transformation, 

structural and functional 

characterization and valorization 

of functional molecules and 

materials in a sustainable way.

Vision: To become a leading 

inter-disciplinary European 

research laboratory in the 

production of functional 

molecules, through organic 

synthesis or isolation from 

natural sources, and further 

applications as health promoting 

materials and/or as functional 

foods; to develop and apply 

proteomic and lipidomic tools, 

using mass spectrometry as the 

core technique, for the 

characterization of functional 

molecules; also contributing to 

the development of a scientific 

culture at the national / 

international level and educating 

students to high levels of 

scientific literacy; stimulating 

innovation within the industrial 

sector and promoting the science 

literacy through

divulgation of science.

Publications in 2016

- 8 PhD and 38 MSc theses

- 157 Scientific publications in SCI journals, 1 ebook, 19 international book

chapters and 14 publications in congress proceedings. Unit members were

involved in the registration of 1 European patents; they were invited to

lecture in several national and international meetings and academic

institutions.

QOPNA Organisation

- Coordinator: José A. S. Cavaleiro 

- Vice-coordinator: Artur Silva 

- Research Groups and Coordinators: 

- Organic chemistry and natural products - Artur Silva 

- Mass spectrometry and biomedical applications - Francisco Amado 

- Food biochemistry and food products - Ivonne Delgadillo 

- QOPNA includes 135 Researchers (55 with Doctoral Degree and 42 PhD 

candidates). 

Organic Chemistry and Natural Products

- Research at this laboratory is focused on the: i) Development of new

synthetic methods for functional organic molecules; namely through

catalytic processes (transition metal catalysis, metalloporphyrins,

polyoxometalates, and organocatalysts) to synthesize novel organic

molecules with useful pharmaceutical, electronic and sensor properties.

Particular interest are devoted to asymmetric synthetic routes to

functional organic molecules; ii) Design and synthesis of new functional

molecules (tetrapyrrolic macrocycles; oxygen and nitrogen heterocyclic

compounds, among others) bearing adequate structural features to be

applied in the medicinal, electronic and environmental areas; iii)

Development of greener and more sustainable synthetic methodologies

(solventless, microwaves and ohmic heating) for the preparation of

potentially bioactive compounds, with emphasis on reactions in/on water,

using phase transfer conditions, micellar systems or ionic liquids; iv) To

isolate, characterise and biologically assess natural compounds obtained

from terrestrial and marine sources, v) Evaluation of plant performance

under abiotic stress: physiology, oxidative stress, cito/genotoxicity and

metabolomics.

From the work carried out by this research group one can highlight:

- The transformation of 3-bromochromones into other potential biological

active heterocycles.

- Porphyrins as chemosensors

Department of Chemistry, University of Aveiro

Naked-eye (A) and under UV lamp 

(exc = 365 nm) (B) images of 

chloroform solutions of porphyrin 4

and porphyrin 4 with Hg2+. 

Mass spectrometry and biomedical applications

The mass spectrometry researchers were focused on the field of Functional

Biochemistry and on Omics’ Biomedical Applications, to study biomolecular

compounds and biochemical processes, both in vitro and in vivo.

The researchers are organized in two main topics

a) Structural Characterization of Biomolecules by Mass Spectrometry

b) Biochemical characterization of in vivo and in vitro models of disease

From the work carried out by this research group one can highlight:

Considering all the areas of work in our MS Center the fields of lipidomics (A) 

and proteomics  (B) should be highlight

.. 

Lipidomics: modifications of phospholipids by lipidomics after oxidative stress;;

lipid metabolism and signaling modulation during: mesenchymal cells (MSCs)

activation; increase of mono-oxygenated cardiolipin species at late stages in

plasma and substantia nigra; lipidomic signature of several marine organisms ..

Proteomics: exercise might be a preventive strategy for several chronic

diseases involving the modulation of TWEAK/NF-κB signaling axis; in bladder

cancer we highlighted the biological processes in disease pathogenesis and

established the protein interaction networks of estrogen receptor alpha in

breast cancer.

Food Biochemistry and Food Products

The researchers are organized in 5 main topics:

i) identification of bioactive compounds that can be used for human health

benefits, as food supplements or as ingredients in functional foods,

including compounds from food industry by-products;

ii) study of biopolymer functionality, such as polysaccharides and proteins,

and their use to produce nano-structured materials;

iii) use of GCxGC-TofMS for the characterization of volatile compounds from

food products and identification of molecular markers in breath, originated

by allergic reactions;

iv)use of high pressure to non-thermal and cold pasteurization food products

and development of new food sterilization processes and for

biotechnological applications;

v) development of instrumental advanced techniques for the

characterization of systems and quality control and from software and

chemometric models for data handling.

From the work carried out by this research group one can highlight:
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Revisiting the structural features of 

arabinoxylans from brewers’ spent grain.
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Inactivation of Staphylococcus aureus by 

high pressure processing: An overview.
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Biobased materials for beverages preservation:

a zero additives approach

Abstract

Chitosan-genipin films, 

imparting good antioxidant 

activity and low solubility in 

acidic pH, are proposed for an 

efficient preservation of 

beverages, as wine. The wine 

maintains its physicochemical 

and organoleptic characteristics 

without microbial growth and 

minimization of oxidation 

reactions. The efficacy of 

chitosan-genipin films is 

explained by their capacity to 

remove Fenton reaction 

promoting ions, such as iron, in 

the presence of tartaric acid. 

Furthermore, microbial growth 

requires an adequate supply of 

essential trace transition metals, 

such as iron. Therefore, the 

chitosan-genipin films capacity 

to reduce the iron content can 

also explain their properties on 

the inhibition of wine 

microorganism growth.

In addition, the treatment of the 

films with laccase-

ABTS/hydrogen peroxide allows 

to produce active and 

decolorized chitosan-genipin 

films with potential for 

application as food packaging.

Introduction

The addition of sulphur dioxide (SO2) to beverages inhibits the growth

of spoiling microorganisms and acts as an antioxidant, preventing the

browning. Even though SO2 is one of the most complete and efficient

preservative, it has been related to intolerance and/or allergic reactions.

Chitosan, a linear polysaccharide, has several functional properties

such as biocompatibility, antimicrobial, non-toxicity, antioxidant, and

ability to form films. Chitosan films can be obtained, with improved

properties, by chemical modification of chitosan with genipin, a

crosslinker. These greenish films showed good antimicrobial and

antioxidant activity, and low solubility in acidic pH.
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Conclusion

The use of chitosan-genipin films is an innovative, green and

environmentally friendly technology able to be easily implemented at

industrial scale. This already provided one publication in a high impact

journal [1] and an international patent [2].
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 Decolourized films maintained the acidic stability and antioxidant activity

II. Antioxidant activity
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Conjugate additions of carbon nucleophiles to 

chromone derivatives towards nitrogen heterocycles

Abstract

Conjugate additions of 

nitromethane to the extended π-

system of chromone derivatives 

afforded the 1,6-conjugate 

addition products, together with 

structure complex oxygen 

heterocycles through tandem

processes. Further 

functionalization of targeted 

adducts allowed the preparation 

of biological relevant nitrogen 

heterocycles such as 

styrylpyrrolidines, as well as 

pyrazole and bis-pyrazole 

derivatives.

Introduction

Following previous work of our research group,1-3 herein, the reactivity of the

extended 3,2:α,β:γ,δ-triunsaturated system of chromones 1 in conjugate

addition reactions with several carbon nucleophiles and further

functionalizations of the addition products, was addressed. In comparison

with 2-styrylchromones, the presence of a third unsaturation extends the π-

system on chromones 1 and allows δ-position to become a novel site for

nucleophilic attack (possible 1,8-conjugate addition) (Figure 1). This feature

enables the synthesis of multisubstituted heterocyclic derivatives with new

stereocenters as well as their further functionalization to give novel nitrogen-

containing heterocyclic compounds.

Fig. 1. Possible sites of conjugate addition to 2-[(1E,3E)-4-arylbuta-1,3-dien-1-yl]-4H-chromen-

4-ones (1). Nu = nucleophile.

Nitromethane conjugate additions

The DBU-catalyzed addition reaction of nitromethane, in neat conditions, to

chromones 1 afforded the β-(nitromethyl)chromones 2 (1,6-conjugate

addition) as major products, together with (E)-5'-(nitromethyl)-3'-styryl-[1,1'-

biphenyl]-2-ol and 3'-aryl-2'-nitro-5'-(nitromethyl)spiro[chromane-2,1'-

cyclohexan]-4-one derivatives 3 and 4, respectively, as minor products.

These byproducts result from the addition of a second molecule of

nitromethane, in tandem processes (Scheme 1).

Scheme 1. Nitromethane conjugate addition to chromones 1.

The formation of derivatives 3 could be explained based on the Michael

addition of a nitromethane anion to C-2 of β-(nitromethyl)chromones 2 along

with chromone ring opening to give intermediates I. A DBU-catalyzed

intramolecular 1,2-addition led to intermediates II, which upon dehydration

affords intermediates III, that affords derivatives 3 after HNO2 elimination

(Scheme 2).

Scheme 2. Proposed mechanism towards the formation of compounds 3.
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The plausible mechanism for the formation of derivatives 4 involves the 1,8-

conjugate addition of a nitromethane anion to C-δ of chromones 1, affording

intermediates IV. Then, the 1,6-conjugate addition of another nitromethane

anion to C-β of IV gives intermediates V, which undergoes DBU-catalyzed

intramolecular 1,4-conjugate addition to C-2 leading to the formation of the

spiro trisubstituted cyclohexanes 4 (Scheme 3).

Scheme 3. Proposed mechanism towards the formation of compounds 4.

Nucleophile scope

The scope of the reaction was extended to malononitrile, acetylacetone,

ethyl cyanoacetate and diethyl malonate as carbon nucleophiles. The DBU-

catalyzed reaction with these nucleophiles to chromone derivative 1c gave

the expected 1,6-addition products 5, being also possible to isolate in the

latest case, a minor product 6 formed via 1,8-/1,6-addition sequence

(Scheme 4).

Scheme 4. Nucleophile scope in conjugate addition reaction to chromone 1c.

Functionalization of the 1,6-conjugate addition products

Reduction of the nitro group of the β-(nitromethyl)chromones 2 with Zn

(powder)/NH4OAc afforded primary amine derivatives, which underwent

intramolecular aza-Michael addition to α,β-unsaturated system of the

chromone core, followed by heterocyclic ring opening, leading to the

styrylpyrrolidine derivatives 7 (Scheme 5).

Scheme 5. Transformation of β-(nitromethyl)chromones 2 into the styrylpyrrolidines 7.

The reaction of 5b with 2 equiv of hydrazine hydrate afforded the expected

pyrazole derivative 8. On the other hand, employing 5 equiv of hydrazine, a

bis-pyrazole derivative 9 was obtained (Scheme 6).

Scheme 6. Transformation of 5b into pyrazole 8 and bis-pyrazole 9.

Conclusion

The conjugate addition reaction of nitromethane to chromones 1 afforded β-

(nitromethyl)chromones 2 as major products, as well as compounds 3 and 4

as minor ones. The addition of other carbon nucleophiles resulted in the

expected 1,6-conjugate addition products. Further functionalization of some

adducts allowed the synthesis of styrylpyrrolidines and new pyrazole and

bis-pyrazole derivatives.
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Why should apple pomace be an industrial 

disposable?

Abstract

The chemical composition of 

apple pomace (AP), a byproduct 

from apple juice industry, raises 

several economical and 

environmental issues. 

Nevertheless, it also provides 

the opportunity to use AP as a 

source of ingredients for the 

development of functional 

foods. The obtained hot water 

and 50% hydroethanolic 

extracts to be used as 

ingredients, exhibited 

antioxidant and anti-

inflammatory properties, 

attributed to the presence of 

polyphenolic compounds, as 

determined by UHPLC-DAD-ESI-

MSn. When incorporated into 

yoghurts formulations, the hot 

water extract increased 

yoghurts antioxidant activity, 

which was achieved without 

affecting the fermentation 

process and nutritional 

properties when compared to 

natural yoghurts. This shows 

that apple pomace can be a 

valuable source of ingredients 

for the development of dairy 

functional foods.

Introduction

The production of apple juices and their syrups yields huge amounts of

residues defined as apple pomace (AP). As these residues comprise the

pulp, skin, seeds and stalks from the fruit, which are highly perishable due to

their water content (80%), industries often face several environmental and

economical issues in order to adequately treat this by-product.

Nevertheless, AP can be a source of polyphenolic compounds (PC) that are

associated to several health benefits [1]. Therefore, to promote the valuation

of AP, PC-rich extracts were obtained and tested as ingredients for the

development of functional foods, i.e, foods that provide health benefits in

addition to their nutritional function.

Experimental procedure

Fig 3 / Evolution of a) pH, b) titratable acidity (expressed as lactic acid equivalents

(LAE)/100 g of fw yoghurt)), c) Streptococcus thermophilus counts (Log CFU/g of fw

yoghurt), d) total polyphenolic content (µg galic acid equivalents (GAE)/100 g of fw

yoghurt) and e) antioxidant activity (µg of Trolox/100 g of fw yoghurt) along the

fermentation process for the plain yoghurt (PY) and supplemented yoghurt (SY) with apple

pomace extract.
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Extract Mass yield TPC DPPH• (1) ABTS˙+ (1) OH• (2) NO• (3)

BWE 352±33 10.7±0.2 1339±211 532±11.5 - -

HEE 238±24 12.3±0.8 1033±61.2 459±14.6 - -

pBWE 16.2 149±1.87 82.4±11.2 35.2±5.9 6.75±0.45 35.2±5.9

pHEE 11.2 163±6.54 52.9±6.57 27.0±1.3 21.0±1.3 27.0±1.3

AA - - 2.70±0.30 2.68±0.03 - 57.3±2.3

PY SY

Moisture 88.76±0.04 87.18±0.06

Total Sugars 5.46±0.12 7.30±0.18

Reducing Sugars 4.49±0.10 5.06±0.04

Non-reducing sugars 0.96±0.02 2.24±0.14

Protein 3.32±0.04 3.21±0.08

Fat 1.69±0.15 1.46±0.07

Ash 0.76±0.01 0.85±0.01

Energetic (kcal) 46.52±1.13 46.21±0.93

Table 1 / Apple pomace (AP) (g/kg of dry AP) and polyphenolic compounds (PC) extraction

yields (mg GAE/kg of dry AP) for boiling water extract (BWE) and 50% hydroethanolic

extract (HEE) before and after purification process (pBWE and pHEE). The extract TPC

(mg GAE/g of extract) and antioxidant activity by DPPH•, ABTS˙+, OH• and NO• methods

are also represented, and compared to ascorbic acid (AA).
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Table 2 / Nutritional composition expressed as g/100 g of fw plain (PY) and supplemented 

yoghurt (SY) with apple pomace extract.

Fig 1 / Schematic representation of the experimental procedure adopted in this work.

Fig 2 / Relative polyphenolic composition for the polyphenolic-rich boiling water extract

(pBWE) and hydroethanolic extract (pHEE) as determined by UHPLC-DAD-ESI-MSn.
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27%

Quercetin-3-O-rhamnoside
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8%

Quercetin-3-O-glucoside
7%

Quercetin-O-pentoside
3%

Quercetin-3-O-rutinoside
3%

Quercetin 3-O-arabinopyranoside
2%

Results

 The HWE, and HEE represented 24-35% of the AP (Table 1);

 The HWE and HEE presented DPPH• and ABTS˙+ scavenging ability;

 The pHWE and pHEE demonstrated scavenge OH˙ and NO• scavenging

ability, the latter linked to inflammatory responses;

 Quercetin glycosylated derivatives represented about 87% of the PC while

phloridzin represented 13% (Figure 2);.

 The incorporation of HWE does not affect lactic acid and increases the

yoghurts antioxidant activity (Figure 3);

 The nutritional profile of yoghurts is not largely affected by supplementation

(Table 2);

Conclusion

The antioxidant properties observed in AP extracts and their almost neutral

effect on lactic acid fermentation and nutritional properties of yoghurts indicate

that AP can be used as a potential source of ingredients for the development of

dairy functional foods.

References

1. O’Shea N, Arendt EK, Gallagher E.. (2012), “Dietary fibre and phytochemical

characteristics of fruit and vegetable by-products and their recent applications

as novel ingredients in food products.”, Innovative Food Science & Emerging

Technologies (IFSET), Vol. 16, pp. 1-10; ISSN: 1466-8564.

Poster

83

121



Phthalocyanines bearing sulfonamide units as 

photosensitizers for the photodynamic inactivation 

of Gram positive and Gram negative bacteria

Abstract

The efficiency of sulfonamide-

substituted phthalocyanines in 

the PDI of Gram negative and 

Gram positive bacteria was 

evaluated. Zinc phthalocyanines 

bearing simple sulfonamide 

units (N,N-diethylsulfonamide, 

N-isopropylsulfonamide, or N-4-

methoxyphenylsulfonamide) 

caused stronger inactivation 

than phthalocyanines bearing 

heterocyclic structures (N-

thiazol-3-ylsulfonamide) or long 

chains (N-dodecylsulfonamide), 

in both bacteria. Furthermore, 

the encapsulation of these 

compounds within PVP 

polymeric micelles, used as 

drug delivery vehicle, enhanced 

the inactivation efficiency. The 

results show that these 

encapsulated compounds are a 

promising class of 

photosensitizers to be used in 

PDI.

Introduction

Phthalocyanines (Pcs) are highly blue-green colored macrocycles that, while 

having a similar structure to natural porphyrins, are not found in nature. Due 

to their structural and photophysical properties, Pcs are currently used (or 

are potentially useful) in a range of scientific areas. In particular, they have 

been intensively studied as photosensitizers in the photodynamic therapy of 

tumors (PDT) and in the photodynamic inactivation of microorganisms (PDI).

The functionalization of the periphery of Pcs allows to modulate their 

properties or to provide compounds with new potentialities. The insertion of 

sulfonamide groups at the phthalocyanine periphery is an example of such 

transformations. In recent years sulfonamides have been studied as 

inhibitors and activators of different enzymes in several biological systems. 

Their most known biological activity is as antimicrobials by the inhibition of 

the enzyme dihydropteroate synthase in the folic acid pathway.

In this communication we report the successful PDI of Escherichia coli and 

Staphylococcus aureus using Pcs bearing four or eight sulfonamide groups 

(Scheme 1), either in solution or encapsulated in a PVP micelle, as 

photosensitizers (PSs).

Results and discussion

The encapsulation of the synthesized phthalocyanines in the drug delivery 

vehicle (PVP), intended to improve the solubility of the Pcs in aqueous 

media, was a successful strategy by an increase of solubility and in singlet 

oxygen generation when compared with Pcs in solution. This property is due 

to the accommodation of the Pcs within polymer micelles in the monomeric 

state, confirming that the encapsulation in PVP strongly improves the 

solubility of these Pcs in aqueous media. 

In vitro assays were performed in order to appraise their potential as PSs for 

the inactivation under white and red light (Figure 1) of E. coli (Table 1) and 

S. aureus (Table 2). 

Conclusion

The experimental results demonstrated the efficient photoinactivation of E. 

coli and S. aureus (used as Gram negative and Gram positive bacterial 

models) by Pcs bearing sulfonamide units. A comparative analysis of the 

performance of the free and the PVP-encapsulated forms of sulfonamide-

substituted Pcs was also established, highlighting a PVP monomerization 

effect that enhance singlet oxygen production and consequently improves 

the efficiency of inactivation. Pcs Zn1, Zn2, Zn4 and Zn6 stand out as 

particularly promising photosensitizers. 

This work opens a new window for the study of phthalocyanines bearing 

sulfonamide units as photosensitizers: a synergic effect of the 

phthalocyanine properties and the biocidal properties of sulfonamides is 

probably occurring. It is also a new contribution for the fight against 

antibiotics resistance.
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Scheme 1 Photosensitizer used in this study. 
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Compound

(M = 2H or

Zn)

1, Zn1 2, Zn2 Zn3 4, Zn4 Zn5

NR1R2 NEt2 NH-i-Pr
NH-thiazol-

3-yl

NH-4-

MeOC6H4

NH-

dodecyl

Reduction

(log)
PVP 1 2 4 Zn1 Zn2 Zn3 Zn4 Zn5 Zn6

White - 4 2 2 7 8 2 6 4 7

White 

PVP
0 2 0 3 9 9 3 6 5 8

Red - 4 3 3 7 8 1 7 4 5

Red 

PVP
0 5 3 4 9 9 2 8 4 7

Table 2 Systematization of the results obtained in the photoinactivation of S. aureus under white 

and red light.

Reduction

(log)
PVP 1 2 4 Zn1 Zn2 Zn3 Zn4 Zn5 Zn6

White - 0 2.4 0.6 3 3.9 0.5 2.9 1.1 3.2

White

PVP
0,13 1 0.25 0.63 3.06 4.41 1.05 4.16 2.05 3.6

Red - -0.2 2.2 0.7 4.5 4 1 3.8 2.2 3.5

Red

PVP
-0,54 -0.54 0.35 -0.51 1.83 4.42 -0.38 3.93 0.93 2

Table 1 Systematization of the results obtained in the photoinactivation of E. coli under white 

and red light.

E. coli
Bacteria Bacteria

+ PS or 

PVP

Bacteria

+PS or 

PVP
Light Control

S. aureus

Test
DarkControl

Figure 1 Schematization of PDI assays.
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Results

Microbial composition (see Fig. 1)

Lactobacilli and total aerobic mesophilic microorganisms counts

HPP cycle reductions: about 4 Log CFU/g (P1-600MPa) and 
about 2 Log CFU/g (P2 and P3 – 450 MPa).

Fig. 1. Lactococci and total aerobic microorganisms counts in Serra da Estrela cheese after 45, 
90, 135 225 and 500 days of manufacture, of non-processed cheeses (NonP) and HPP 
cheeses (P1, P2 and P3).

Enterobacteriaceae, Pseudomonas spp. and yeasts and moulds counts

HPP reduced the counts to below the quantification limit: about 4
Log CFU/g for Enterobacteriaceae, 3 Log CFU/g for Pseudomonas
spp. and 1 Log CFU/g for yeasts and moulds.

Proteolysis (Fig. 2)

Ripening extension index (WSN/TN) 

Fig. 2. Proteolytic index in Serra da Estrela cheese after 45, 90, 135, 225 and 500 days of 
manufacture, of non-processed cheeses (NonP) and HPP cheeses (P1, P2 and P3)

Visual appearance

Conclusions
ü The results obtained in this work for Serra da Estrela cheese microbial 
safety and preservation using HPP are promising
ü HPP inactivated yeasts and moulds to below the quantification limit
ü Proteolytic index of HPP P1 (600MPa/6’) kept values closer to those of
the control at 45 days of ripening
ü HPP offers a good potential to render Serra da Estrela cheese
microbiologically safe with increased shelf-life

Introduction

Material & Method

Aims

(i) Study the inactivation level of endogenous microorganisms in Serra 
da Estrela cheese 

(ii) Study the effects of HPP conditions on physicochemical and quality 
parameters of Serra da Estrela cheese 

References

Acknowledgements

Non-thermal high pressure pasteurization of 
raw milk Serra da Estrela Cheese

Abstract
Serra da Estrela cheese is a 
popular Portuguese traditional 
cheese with Protected 
Designation of Origin (PDO) 
manufactured from raw ewes’ 
milk, salt and cardoon flower 
extract. High-pressure 
processing (HPP) is being 
increasingly applied for cold 
pasteurisation with minimal 
effects on food quality. Cheeses 
with 45 days of ripening were 
cold pasteurized by HPP. The 
results obtained allow 
concluding for good potential to 
render Serra da Estrela cheese 
microbiologically safe with 
increased shelf-life.
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P1 treated cheeses showed 
proteolytic index closer to those of 
the control at 45 days of ripening 
time, which is the best index 
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Luminescent organic dyes

Preparation, properties and applications

Abstract

Luminescent organic dyes have

a wide range of applications,

ranging from staining materials

to biological imaging and dyes

sensitized solar cells. But their

application into advanced

materials or detection kits

depends on their intrinsic

photophysic properties and

their interaction with the

surrounding environment. Here,

we present the study of different

families of fluorescent dyes, and

how the environement influence

their photophysical properties.

The physical state of the

fluorophore, the pH or the

polarity of the solution change

their absorption and emission

properties, and this can be used

to produce emissive organic

solids, pH sensors and markers

of sub-cellular organelles in

biological imaging.

Samuel Guieuª,b, Patrícia A. A. M. Vazª,b, Raquel S. G. R. Seixasa, Andreia Leal 

Pereiraª, Roberto A. Diasc, Odete A. B. da Cruz e Silvac, Sandra I. Vieirac, João 

Rochab, Artur  M. S. Silvaa

aDepartment of Chemistry, QOPNA, University of Aveiro
bDepartment of Chemistry, CICECO, University of Aveiro
cDepartment of Medical Sciences, iBiMED, University of Aveiro

QOPNA

Figure 2. a) Absorption (full lines) and emission spectra  (dotted lines) of chalcones 1a-h in THF 

solution  (at ca. 1.10-5 mol.L-1). Excitation at 370 nm. b). Photoluminescence spectra in solution (ca. 10-

5 mol.L-1 in THF, solid lines) and solid state (dotted lines). The excitation wavelength was 365 nm. C) 

Aggregation induced emission enhancement of compound 1e in THF-water. 

Introduction

Luminescent organic dyes have attracted much attention as an alternative

to inorganic chromophores, as they can be less toxic, easier to synthesize

and process, cheaper, and overall easier to modify to fine-tune their

properties to a particular application. Here are presented three families of

organic fluorophores, which present a change of their photophysic

properties dues to the environment, the description of their properties, and

potential applications.

Aggregation-induced emission enhancement in halogeno-chalcones [5]

Most organic luminophores strongly emissive in solution lose their

efficiency in the aggregate form due to the formation of excimers or

exciplexes [2]. Particular chromophores become highly luminescent in the

solid state, due to restriction of their molecular motion preventing non-

radiative relaxation, known as the aggregation-induced emission

enhancement (AIEE) effect [3].

New chalcones 1a-h were designed, synthetized (scheme 1) and crystal

structures were obtained for 1e and 1g (Figure 1). The nature of the

halogen, Br or Cl, has little influence on the crystal packing, but the

intermolecular interactions efficiently block the torsional vibrations in the

crystals, which is important to maximize the emission in the solid state

through AIEE..

Their optoelectronic properties have been studied in solution and in the

solid state. The compounds present a strong push-pull character, with

reasonable quantum yields in solution (0-4%) and in the solid state (1-5%)

(Figure 2a,b). AIEE tests (Figure 2c, for 1e). showed that for all

compounds, the emission intensity was low until the compounds started to

precipitate at 60% water., and the emission improved as the amount of

solid suspended in the solution increased.
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Conclusions

Three families of organic luminescent dyes have been prepared and

characterized. Their photophysical properties change with their environment:

between solution and solid state, with the pH of the solution, or the polarity.

Advantage can be taken of these changes to get organic emissive materials,

to monitor the environment or to selectively detect sub-cellular organelles in

biological imaging.

Scheme 1. Synthesis of chalcone derivatives 1a-h. 

Reagents and conditions: i) NBS or NCS, 

dichloromethane or acetonitrile, rt; ii) NaOH, MeOH, 

reflux (63-85 % yields).

Figure 1. Crystal structure of 1e and 1g. 

Asymmetric unit of 1e (a) and 1g (b).

Colorimetric and fluorescent pH sensor based on quinolin-4(1H)-ones

A family of quinoli-4(1H)-ones has been prepared (Figure 3a) through a

simple and straightforward strategy, and their photophysical properties

studied. Their brightness is reasonable, with absorption coeffiscients of ca.

50 000, and quantum yields of 3-10%.

Upon addition of hydroxyde ions, thus increasing the pH of the solution, a

red-shifted absorption band appears, and the emission intensity increases by

a factor 10 (Figure 3b,c). An NMR experiment proved that the deprotonation

of the nitrogen is responsible for these changes. These organic dyes could

therefore be used as colorimetric and fluorometric sensors of pH in organic

solution. A water soluble version of these compounds is in preparation, to be

used as biological probes.

Figure 3. a) Structures of quinolines 6a-d. b). Absorption and c) emission spectra of 6e in acetonitrile (ca. 10-

5 mol.L-1).upon addition of hydroxyde ions.. 

Biological imaging using dibenzalacetones fluorophores

A family of dibenzalacetones 7a-f decorated with halogen atoms and

electron-donating groups has been prepared (Figure 4a), and their

photophysical properties characterized (Figure 4b). The compounds present

an absorption at ca. 400nm, and emit with reasonable quantum yields (1-

14%) at ca. 600 nm.

The chemical alterations did not visibly affect the compounds’ subcellular

distributions including their enrichment at the Golgi (Figure 4c). Given that

the fluorophores’ colours of emission shifts with the environment polarity,

they could be used to compare the hydrophobicity of subcellular organelles

and to detect alterations in the lipid composition of cellular membranes.
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Figure 4. a) Structures of dibenzalacetones 7a-f. b) Absorption and emission spectra of 7a-f in DCM. c). Co-

localization of 7a and 7e with the protein marker Syntaxin-6 (Texas Red and Alexa-405 labelled secondary 

antibodies, respectively). 
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Synthesis of phenolic pseudo-C-glycosides 

of pharmacological interest

Abstract

Phenolic compounds are a large 

class of secondary metabolites 

ubiquitous in plants. These 

natural organic frameworks are 

widely known by their 

pharmacological prominence 

namely by their potent 

antioxidant, anti-inflammatory 

and antitumor activities. 

Carbohydrates are of great 

importance in nature and 

biological chemistry being, 

likewise phenolic compounds, 

abundant in plants and even 

frequently responsible for the 

exhibition of the biological 

activities of the compounds to 

which they are linked with.

Natural phenolic compounds are 

commonly associated with 

carbohydrate units, occurring as 

glycosides.

The prominent interest on 

phenolic C-glycosides in 

medicinal chemistry lies on the 

combination of the 

distinguishing hydrolytic 

stability of their C-glycosidic 

bond and the high hydrophilic 

character of the carbohydrate 

unit together with the well-

known biological activities of 

phenolic compounds.

Such resulting interesting 

synergic effect has inspired and 

challenged chemists for the 

synthesis of novel phenolic C-

glycoside derivatives. In this 

work it were synthesized and 

characterized novel phenolic 

pseudo-C-glycosides of 

chemical and biological interest.

Both natural and synthetic phenolic compounds such as chromones, 

coumarins and xanthones are renowned by their biological activities 

(antioxidant, anti-inflammatory, anticancer, antifungal, cardioprotective, 

among others) being privileged structural motifs in drug design [1].

The natural analogues of these compounds frequently occur associated with 

sugar units (Fig. 1) which beyond facilitating in vivo transportation by 

increment of water solubility play a cooperative synergic role with the 

aglycones on the expression of glycosides biological activities [2]. The 

peculiarity of the C-glycosidic bond is its enhanced and rare stability towards 

enzymatic and chemical hydrolysis, rather than the usual hemiacetal C-O

linkage, being of great value in medicinal chemistry [3]. 

The chemistry of phenolic C-glycosides is in considerable expansion [4]. 

Although many efforts have been taken considering the development of 

novel synthetic approaches [5], there’s still difficulties on the regioselectivity 

control and on the establishment of more general procedures.

In this work it was envisaged and synthesized several phenolic pseudo-C-

glycoside derivatives throughout a key Heck cross-coupling reaction of halo-

substituted phenolic compounds and sugar alkene scaffolds (Fig. 2 and 3). 

In a C-glycoside the anomeric carbon is part of the C-glycosidic linkage 

which explains the use of the prefix “pseudo” on the nomenclature of the 

obtained new analogues.

From 1D (1H and 13C) and 2D NMR (HSQC, HMBC) studies it was possible 

to elucidate the structure of the synthesized compounds. The analysis of the 
1H NMR spectrum of compound 11b allowed the identification of key 

structural assignments such as the sugar anomeric proton at a characteristic 

δ 5.64 ppm as a doublet with a coupling constant (J) of 5.1 Hz, a doublet of 

doublets at δ 6.41 ppm corresponding to H-β and a doublet at δ 6.79 ppm 

corresponding to H-α with J of 16.0 Hz confirming the trans isomer formation 

(Fig. 4). Mass spectrometry (ESI/MS) analysis support the proposed 

structure.

Conclusion

It were accomplished the preparation of sugar scaffolds, the establishment 

of the synthetic routes to several phenolic compounds and the C-C coupling 

to afford novel phenolic pseudo-C-glycosides containing 2-styrylchromone, 

chromone, flavone, xanthone and 2-phenyloxybenzaldehyde cores. The 

developed Heck reaction of halo-phenolic compounds with alkene sugars 

proved to be a straightforward wide scope synthetic C-glycosylation route. 
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Fig. 1. Examples of natural C-glycosylated compounds found in plants.
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Fig. 2. Heck protocol towards the synthesis of 2-styrylchromone-sugar hybrid compounds 8 and 9.

Fig. 3. Other prepared phenolic pseudo-C-glycosides. 
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Fig. 4. 1H NMR spectrum of compound 11b.
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Oxidative metabolism of 

phosphatidylethanolamines predicted by 

electrochemistry-mass spectrometry

Abstract

Oxidation of 

phosphatidylethanolamines 

(PEs) generates products 

exerting a vast number of 

biological functions. Most of the 

in vitro biomimetic models that 

have been used to identify 

modified PEs are based one 

radical oxidations, but the 

oxidative metabolism of PE also 

relies on controlled reactions 

catalyzed by enzymes as 

lipoxygenase (LOX). In this 

study, electrochemical (EC) 

oxidation was applied as a 

biomimetic model of PE 

oxidative injury. Long chain and 

short chain oxidation products 

were identified on-line by  

electrospray ionization mass 

spectrometry (ESI-MS and 

MS/MS). Some of these oxidized 

species have already been 

observed during the 

modification of PEs driven by 

radical oxygen species (ROS) 

and by 15-LOX.3 This EC-MS 

platform was therefore able to 

mimic the oxidative metabolism 

of PEs mediated by both ROS 

and enzymes. The present work 

has been entirely completed as 

part of the European Union-

funded Marie Curie project 

MASSTRPLAN (Mass 

Spectrometry Training Network 

for Protein Lipid Adduct 

Analysis).

Phosphatidylethanolamines (PEs) are a major class of phospholipids 

present in cellular membranes and lipoproteins of mammalian organisms. 

Oxidation of PEs fatty acyl chains generates several oxidized products, 

exerting a vast number of biological functions, not totally unveiled yet. In 

vitro biomimetic models have been used to identify oxidized PEs and to 

develop analytical strategies for their targeted in vivo detection. Most of the 

models are based on reactive oxygen species (ROS), but the oxidative 

metabolism of PE also relies on controlled reactions catalyzed by enzymes 

as lipoxygenase (LOX), which can be mimicked by electrochemical (EC) 

oxidation.

In this study, three PE standards (POPE, PLPE, and PAPE) (Figure 1) were 

oxidized by EC oxidation, using an EC flow-through cell system as a 

biomimetic model of oxidative injury. The newly formed oxidation products 

were identified and structurally characterized on-line by electrospray 

ionization mass spectrometry (ESI-MS and MS/MS) (Figure 2). Long chain 

and short chain oxidation products were identified as modifications in the sn-

2 acyl chain (Figure 3), whereas the oxidation pattern was dependent on the 

unsaturation level. Long chain oxidation products of PEs (keto, hydroxy, 

hydroperoxy, and poly-hydroperoxy derivatives) were identified, bearing up 

to 5, 7 and 10 oxygen insertions for POPE, PLPE and PAPE, respectively. 

The method also identified 14 oxidatively cleaved short chain products, 7 

from PLPE and 7 from PAPE, including aldehydes, γ-hydroxy-α,β-aldehydes 

and dicarboxylic acids. Some of these oxidized species were previously 

reported during the oxidative metabolism of PEs driven by radical oxygen 

species (ROS),1,2 including oxidized isomers which are synthesized by 15-

lipoxygenase in human immune cells.3

This study has been performed as part of the work planned for the project 

MASSTRPLAN (Mass Spectrometry Training Network for Protein Lipid 

Adduct Analysis), funded by the European Commission’s Horizon 2020 

(H2020) Marie Skłodowska Curie Actions – Innovative  Training Networks 

(MSCA-ITN). MASSTRPLAN is a network of 6 academic beneficiaries, 2 

hospital beneficiaries and 2 commercial beneficiaries, collaborating with 15 

partners (technology, pharmaceuticals & life science-related industries, 

hospital & academic teams). The project will train 14 Early Stage 

Researchers (ESRs) in advanced analytical techniques to detect oxidized 

phospholipids and proteins in biological and clinical samples, evaluate their 

biochemical roles, and develop new diagnostic tools for commercialization. 

(Figure 4) The project started on the 1st October 2015 and will run for 4 

years.

Conclusion

EC oxidation and on-line analysis of the oxidized products by ESI-MS were 

able to give information on PE metabolism at two levels: (i) non-enzymatic, 

radical-driven PE oxidation; (ii) enzymatic, LOX-catalyzed PE oxidation.

References

1. Domingues, M. R. M., Simões, C., da Costa, J. P., Reis, A. & Domingues, P. 

Identification of 1-palmitoyl-2-linoleoyl-phosphatidylethanolamine modifications 

under oxidative stress conditions by LC-MS/MS. Biomed. Chromatogr. 23, 588–

601 (2009).

2. Reis, A., Domingues, P., Ferrer-Correia, A. J. V. & Domingues, M. R. M. 

Fragmentation study of short-chain products derived from oxidation of 

diacylphosphatidylcholines by electrospray tandem mass spectrometry: 

identification of novel short-chain products. Rapid Commun. Mass Spectrom. 18, 

2849–2858 (2004).

3. Hammond, V. J. & O’Donnell, V. B. Esterified eicosanoids: Generation, 

characterization and function. Biochim. Biophys. Acta BBA - Biomembr. 1818, 

2403–2412 (2012).

Fig 1 / Representative structures of the three PEs chosen for the present study:

1-palmitoyl-2-oleoyl-sn-glycero-3-phosphoethanolamine (POPE) (A);

1-palmitoyl-2-linoleoyl-sn-glycero-3-phosphoethanolamine (PLPE) (B);

1-palmitoyl-2-arachidonoyl-sn-glycero-3-phosphoethanolamine (PAPE) (C)
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Fig 2 / Schematic representation of the workflow 

performed in the present study

Fig 3 / Negative ion mode MS/MS spectrum of the 

long chain oxidation product dihydroperoxy-PAPE 

(m/z 802.5)

Fig 4 / The importance of mass spectrometry as an 

analytical technique in the identification, 

characterization and detection of native and 

modified biomolecules.
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Development of mass spectrometry based lipidomics 

strategies to recognize nitrated phospholipids and their 

role in health and disease

Abstract

Under nitroxidative stress 

conditions, lipid are targets of 

reactive nitrogen species (RNS)-

induced modifications, 

generating nitrated and 

nitroxidized products. Nitrated 

and nitroxidized phospholipids 

(PLs) were identified and 

characterized for the first time 

by using mass spectrometry 

(MS)-based lipidomics 

approaches, coupled to liquid 

chromatography (LC), both in 

vitro and in vivo. Overall, were 

identified single and multiple 

nitrated PLs derivatives such as 

nitroso, dinitroso, nitro, dinitro, 

and nitronitroso derivatives, 

together with nitroxidized 

derivatives. Nitrated and 

nitroxidized PLs, namely 

phosphatidylcholines (PCs) and 

phosphatidylethanolamines 

(PEs), were identified in 

cardiomyoblasts H9c2 subjected 

to starvation, but not in H9c2 

cells under ischemia neither in 

control. This nitrated and 

nitroxidized PLs may play 

important signaling and 

modulatory properties related 

with activation of anti-

inflammatory and antioxidant 

pathways leading to 

cardioprotection.

Nitro-fatty acids (NO2-FA), endogenous products of RNS-induced 

modifications of lipids, have already been detected in plasma, urine, and 

tissues, both under physiological and pathological conditions. NO2-FA, 

namely nitro oleic acid (NO2-OA), are important signaling molecules playing

roles as anti-inflammatory, anti-hypertensive, and anti-thrombotic agents 

being involved in the modulation of metabolic and inflammatory 

complications, activation of anti-inflammatory and antioxidant pathways, and 

cardioprotection. Lipid nitration is reported to occur in the hydrophobic 

environment of biological membranes, where RNS can accumulate and PLs 

are the main components. RNS-induced modification of PLs is an 

unexplored field of research that deserves to be unveiled. 

In this work, a biomimetic model of nitroxidation, using PLs standards, 

namely PCs and PEs, and nitronium tetrafluoroborate (NO2BF4) as nitrating 

agent, combined with reversed-phase(RP)-LC-MS and MS/MS approaches 

were used with success to identify and characterize signle and multiple 

nitroso (NO-PL and (NO)2-PL), nitro (NO2-PL and (NO2)2-PL), nitronitroso 

(NO2)(NO)-PL), and nitroxidized PLs. The specific MS/MS fragmentation 

signature include the loss of HNO and HNO2, for NO-PL and NO2-PL 

respectively, the combined loss of HNO (or HNO2) and polar head groups, 

and product ions corresponding to the modified fatty acyl chains (Figure 1).

Results gathered with the in vitro model were validated by screening the 

nitrated and nitroxidized PLs using hydrophilic interaction liquid 

chromatography electrospray ionization mass spectrometry (HILIC-ESI-MS)-

based lipidomics approaches in cardiomyoblast H9c2 cells under ischemia 

and starvation, mimicking the acute myocardial infarction conditions. 

The lipid content was extracted with methanol:chloroform (2:1), quantified by 

phosphorous measurement, and analised using HILIC-ESI-MS/MS in 

positive-ion mode (Figure 2). NO2-PC, (NO2)2-PC, (NO2)(NO)-PC, NO-PC, 

NO2-PEs, and (NO2)(2O)-PC were identified exclusively in H9c2 cells under 

starvation, but not in cells under ischemia neither in control. NO2-PC 

16:0/18:1, NO2-PE 16:0/18:1 and NO2-PE 18:0/18:1 bearing nitro-oleic acid 

(NO2-OA) were the nitrated derivatives present in higher relative amount 

(figure 3). Nitrated and nitroxidized fatty acids, namely NO2-OA, have been 

described to play cardioprotective effects by reducing vascular inflammation 

and platelet aggregation, enhancement of vasodilatation, and stimulation of 

anti-inflammatory and antioxidant mechanisms, thus contributing to reduce 

the risk of atherosclerosis, myocardial infaction and stroke. The presence of 

nitrated and nitroxidized PCs and PEs in H9c2 cells under starvation, 

namely the ones having NO2-OA esterified, may be related to cell recovery 

and cardioprotection. 

Conclusion

Our findings demonstrate the robustness of HILIC-MS/MS-based lipidomics 

approach to unveil nitrated and nitroxidized PLs, contributing for the 

understanding of nitration and nitroxidation in biological environemnts, and 

to establish the physiological relevance of nitrated and nitroxidized PLs.
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Fig 1 / Mass spectrum of PE 16:0/18:1 (POPE) obtained after reaction with NO2BF4 in the biomimetic in vitro

model system of nitroxidation. Different nitrated and nitroxidized derivatives were identified and further 

characterized. LC-tandem mass spectrum of nitro derivative of POPE at m/z 763.4 is shown. The typical reporter 

ion arising from the loss of HNO2 (m/z 716.2) and combined loss of HNO2 and polar head group (m/z 575.7), 

together with product ions of modified fatty acyl chain (m/z 328.3) were identified and are highlighted in green.
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Fig 2 / Mass spectrometry-based lipidomics approach workflow. Lipids from cardiomyoblast H9c2 cell pellets 

from each conditions under study (control vs ischemia vs starvation) were extracted using methanol:chloroform 

(2:1) and the total lipid extracts were further analyzed by HILIC-ESI-MS/MS for the identification and structural 

characterization of lipid molecular species. The information on the typical fragmentation pattern observed for 

nitrated and nitroxidized PCs and PEs derivatives in biomimetic in vitro model system was used to identify the 

modified PLs.

Fig 3 / Nitrated and nitroxidized PCs and PEs identified exclusively in cardiomyoblast H9c2 cells under 

starvation. The nitro derivatives of both PCs and PEs bearing the NO2-OA, namely NO2-PC 34:1 (NO2-PC 

16:0/18:1), NO2-PE 34:1 (NO2-PE 16:0/18:1) and NO2-PE 36:1 (NO2-PE 18:0/18:1) were the products with 

higher relative amount (highlighted in blue). 
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it 

Instituto de Telecomunicações 

Abstract 

 

Instituto de Telecomunicações (it) is 

a private, not-for-profit organization, 

of public interest, a partnership of 

nine institutions with research and 

development in the field of 

Telecommunications. 

 

it mission is to create and 

disseminate scientific knowledge in 

the field of telecommunications.  

 

it is actively involved in fundamental 

and applied research both at national 

and international levels. 

Simultaneously it is committed to 

foster higher education and training, 

by hosting and tutoring graduate and 

postgraduate students. it also plays 

its role towards public society with 

public awareness initiatives, 

knowledge transfer to industry, and 

by providing consulting services on 

a non-competing basis. 

 

it is organized around three sites and 

four branches:  

• Aveiro, in the University Campus 

• Coimbra, at Site II of the University 

of Coimbra 

• Lisbon, at Instituto Superior 

Técnico 

• Porto, at the Faculty of 

Engineering and Faculty of 

Sciences of the University of Porto 

• Covilhã, at the University of Beira 

Interior 

• Leiria, at the Leiria Polytechnic 

• Lisbon, at ISCTE-Instituto 

Universitário de Lisboa. 

 

Some it researchers are located also 

at other Portuguese higher education 

units namely at the universities of 

Algarve, Évora and Nova de Lisboa, 

and the polytechnics of Lisbon, 

Setúbal and Tomar. 

 

Department of Electronics, Telecommunications and Informatics, University of Aveiro 

 

it Scientific Organization 

Fig 1 / Scientific organization - research areas. 

IT-AVEIRO 2016 Highlights 

Msc Thesis (UA) 58 

PhD Thesis (UA) 9 

Books and Book Chapters 25 

Papers in Journals 107 

Papers in Conferences Proceedings 112 

Patents 4 

Funding (€) 3.252.262 

Fig 7 / Distribution of it researchers per site/branch in 2016 

Fig 4 / Distribution of it PhD students per site in 2016 

Fig 5 / Distribution of it PhD students per site/branch in 2016 

Fig 6 / Distribution of it researchers per site in 2016 
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Fig 3 / Distribution of foreign PhD student per nationality in 2016 

Fig 2 / Scientific areas and groups geographical distribution. 
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Optical Wireless Communication for Future 
Broadband Access Networks

Abstract
We characterize the optical 
wireless communication (OWC) 
channel through channel 
measurements. We also present 
different models for the OWC 
link performance evaluation and 
enhancement in order to 
efficiently address the last-mile 
transmission bottleneck of the 
system. Furthermore, we 
present a proof-of-concept 
experiment to demonstrate and 
evaluate high capacity/flexible 
coherent PON and OWC links 
for different network 
configurations in the terrestrial 
links. To achieve this, we 
employ advanced modulation 
format and digital signal 
processing (DSP) techniques in 
the off-line and real-time mode 
of operations. The proposed 
configuration has the capability 
to support different 
applications, services, and 
multiple operators over a shared 
optical fiber infrastructure in the 
5G network. 

Introduction
In an attempt to achieve the requirement of the 5G networks such as cost 
effectiveness, low latency, high throughput and ubiquitous connections, we 
study the free-space optical (FSO) communication, a broadband access 
technology (see Fig. 1) that offers high-speed and improved capacity.

In this work, we present results on
 studies on how appropriate parameters (wavelength window and 

modulation format)  can be employed for a given channel condition [1].
 the proposed low complexity, adaptive multivariate models for the 

estimation of channel capacity of MIMO FSO [2], [3].
 studies on technologies for the OWC performance enhancement in order 

to address the last-mile transmission bottleneck [4], [5].
 proof-of-concept experiment in order to demonstrate and evaluate high 

capacity/flexible coherent PON and OWC links using DP-QPSK  [6]. 

Appropriate wavelength window and modulation format selection
We analyze the BER performance of M-QAM with respect to the average 

received irradiance and the results are illustrated in Fig. 2 and 3.

Low complexity models for the MIMO FSO channel capacity estimation 
We expressed the capacity of MIMO FSO as [2]

where ℑ𝑖𝑖 , 𝔇𝔇𝑖𝑖, and 𝔖𝔖𝑖𝑖 are the knot sequences and 𝔐𝔐𝑖𝑖 are coefficients array.

OWC performance enhancement with coding and hybrid scheme
We expressed the BER of OSTBC as [4]

where                                                𝑤𝑤𝑖𝑖 and 𝑥𝑥𝑖𝑖 are the weight factors and 
the zeros of an m-th-order Hermite polynomial.

Isiaka A. Alimiª,
Paulo P. Monteiroª, António L. Teixeiraa, 
aDepartment of Electronics, Telecommunications and Informatics, Instituto 
de Telecomunicações (IT), University of Aveiro

Proof-of-concept experiment of high capacity/flexible PON and OWC links 
The experimental setup (see Fig. 6) is used to validate the performance of a 
PON system with hybrid fiber and FSO. This is implemented with the real-
time ONU receiver that is emulated by a commercial FPGA.

Conclusion 
We have presented OWC technology for addressing the last-mile transmission 
bottleneck of the fixed/mobile network. We have also presented different 
models for making OWC an efficient technology. We have successfully realized
different transmission configurations (see Fig. 8). 
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Fig. 1 A scenario for OWC system deployment for access networks (adapted from [6]).

Fig. 2 BER vs average received irradiance 
with different wavelength values [1].

Fig. 3 BER vs average received irradiance 
with different constellation sizes [1].
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Fig. 4 Performance of OSTBC for different 
transmit apertures and standard deviations [4].

Fig. 5 Outage performance of a mixed 
RF/FSO wireless communication system [5].
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Fig. 6 Experimental setup [6].

Fig. 7 Spectrum  [6]. Fig. 8 Receiver sensitivity in terms of BER [6].
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High-Order Earth-Satellite Propagation 

Channel Measurement and Modelling at Ka 

and Q/V-Bands 

Abstract 

The satellite communication 

systems provide global 

coverage for the delivery of 

telecommunications services, 

as it is the requirement of the 

most demanding costumers. In 

order to accommodate 

innovative and demanding 

services, higher frequency-

bands, namely the Ka and the 

Q/V-bands, have been explored 

at the cost of the increased  

severity of propagation 

impairments, namely 

attenuation, depolarization and 

scintillation, that have been 

mitigated by the so-called 

Propagation Impairment 

Mitigation Techniques (PIMT). In 

this work, both static and 

dynamic aspects of these 

phenomena are characterized, 

thus assisting the design of the 

PIMT and the assessment of the 

services quality. The 

propagation basis for the 

performance evaluation of 

frequency-reuse schemes (to 

increase the spectral efficiency) 

and for the feasibility 

assessment of polarization 

diversity systems (to double the 

channel capacity) shall also be 

established. Finally, the 

longitudinal and transversal 

variability of the phenomena is 

also considered, enabling the 

link design oriented according 

to the actual needs of the 

propagation channel and the 

local climatology.  

 

The need for connectivity anywhere, anytime, can only be fulfilled by means 

of the satellite communication systems (Fig. 1). 

Innovative and demanding services require wide bandwidth, that is only 

available at higher frequency-bands, such as the Ka and Q/V-bands, where 

the troposphere play a central role, limiting the service availability, reliability 

and quality by means of attenuation, scintillation and depolarization (Fig. 2). 

In order to mitigate the channel-induced impairments, a static margin is 

usually employed on the link-budget design to ensure the contracted 

availability, an approach which, given the strong variability of the 

phenomena, is clearly insufficient when considering the most demanding 

services. A variable propagation margin, accounting for the daily, monthly, 

seasonal, longitudinal and transversal variability, would enable a mitigation 

oriented to the services specific requirements and to the local climatology. At 

the same time, during a propagation event, dynamic propagation margins 

shall be employed with the agility necessary to track the channel dynamics. 

If not enough, alternative techniques can be employed, such as the site and 

orbital diversity for real-time services, or time-diversity for those allowing a 

flexible latency (Fig. 3). 

 

Considering the existing data (Fig. 4), we start by using a beacon receiver 

as a remote-sensing device in order to develop an innovative technique to 

extract the two contributions to the depolarization (rain and ice) from single-

polarized satellite beacon signals, i.e. using only half of the resources on the 

space segment comparatively to those that were used in the past and that 

are no more available. Then, a new model for the cross-polarization 

discrimination (XPD) as a function of the attenuation (CPA) is derived, 

considering the weight of each population. The first-order rain XPD existing 

model [1] can then be evaluated, improved, and eventually combined with 

that of ice XPD [2]. A conversion factor is then explored such that from the 

CDF of XPD the XPD-CPA relationship can be predicted. The variabilities 

above-mentioned of both rain attenuation and depolarization are then 

statistically characterized. Considering the phenomena dynamics, the 

existing models on fade duration [3], [4] are tested and improved and a 

novel model on interfade duration is proposed, thus establishing the rules 

underlying the trigger and the choice of the most suitable PIMT. The 

duration and inter-duration of XPD events, are also studied to assess the 

feasibility and reliability of polarization-diversity schemes to increase the 

spectral efficiency and of using a time-diversity scheme to mitigate 

depolarization. 

Fig 2 Relationship between propagation phenomena, frequency and atmospheric layers.  

 

Fig 3 Phenomena mitigation. 
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Coherent Optical Technologies for Future 5G 

Networks and Data centers

Abstract

Optical metro-access networks 

are able to provide a high-

capacity and future-proof 

backhaul for 5G wireless 

networks. However, 

sophisticated and high-

performance transceivers are 

required to support a very high 

capacity, while still guaranteeing 

other key features of optical 

networks, such as load 

balancing and resiliency. 

Due to the plurality of end user 

types and the dynamic nature of 

mobile networks, future optical 

metro-access networks need to 

include the flexibility and at that 

point, coherent detection is the 

next unavoidable step. This 

work seeks to provide and 

characterize cost-effective novel 

coherent transceivers based on 

polarization demultiplexing

techniques for the development 

of new generation practical, 

flexible and high capacity 

transceivers for optical metro-

access and mobile back/front-

hauling technologies for future 

5G networks.

Motivation

– Develop a flexible network

– Increase spectral efficiency

– Efficient load balancing 

– Availability and resiliency

– Cost efficient network [1]

– Simplification and robustness

Three-dimensional (3-D) adaptive Stokes algorithm

– Polarization Demultiplexing technique

– Format transparent and low complexity technique [2]

– Is not affected by any singularity issue

– Fast convergence speed [3]

Experimental validation of Stokes algorithm

– A flexible optical link based on Nyquist pulse shaping coherent UDWDM 

implemented by dual polarization (DP) modulation formats [4].

– The hybrid optical signals based on DP-QPSK and DP-16QAM modulation 

formats.

– Transition over 80 km of standard single-mode fiber (SSMF) plus 54 m 

outdoor free space optical (FSO) link and installed fiber in Aveiro city.

Somayeh Ziaie

Nelson J. Muga, Armando N. Pinto 

Department of Electronics, Telecommunications and Informatics, Instituto de 

Telecomunicações (IT), University of Aveiro

Fig 4 (a) BER performance versus received optical power. (b) Measured BER for the central 

channel of UDWDM channels vs. dynamic power range (DPR) in the input of 80 km fiber.

Fig 1 Exemplary topology of a flexible optical

metro-access network. 
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Fig 2 Experimental setup for flexible transmission up to 80-km SSMF, FSO and Field-trial 

connection. Spectrum of 3.125 Gbaud DP-QPSK and DP-16QAM UDWDM channels.

– A dual-polarization coherent UDWDM system supported by adaptive 

Stokes algorithm implemented in real-time [5]. 

– Test bed based on 20 UDWDM channels with 625 Mbaud and 2.5 GHz 

channel spacing over 100 km of SSMF.

– The comparisons between CMA-1tap and Stokes were performed in terms 

of complexity and receiver sensitivity.

– An optical power budget of >38 dB was achieved dependent to number of 

channels.
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Conclusion

– We experimentally validate adaptive Stokes algorithm for flexible optical 

network subsystems to support future 5G network.

– Demonstrate a flexible coherent UDWDM system with support to optical-

wireless links.

– High sensitivity and flexibility with reasonable dynamic power range.

– Besides the fast convergence speed and transparency, the adaptive 

Stokes PolDemux can be applied in real-time scenarios.

– Coherent UDWDM together with flexible DP modulation formats and DSP 

based on the adaptive Stokes enable high SE, excellent sensitivity and 

selectivity in optical metro-access networks.
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Fig 5 Experimental setup for 20×0.625 Gbaud DP-QPSK signals and real time DSP based 

adaptive Stokes algorithm. 

Fig 6 (a) BER results for the adaptive Stokes (solid lines) and CMA 1-tap (dashed lines) with 

the received power per channel transmitted in 100 km fiber. (b) ODN power budget for 4 and 

20  channels.

– We demonstrated a dynamic bandwidth and power range optical metro 

and access network.

– Using multi-subcarrier multiplexing, the adaptive Stokes PolDemux

algorithm can be efficiently applied to long-haul transmission systems [6].

Fig 3 Stokes representation before and after PolDemux in Poincare sphere, for 12.5 Gb/s 

DP-QPSK and 25 Gb/s DP-16QAM. Considering a constant frequency rotation of 6kHz.
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Nonlinear Equalization for Multi-User Hybrid 

mmW Massive MIMO Systems

Abstract

The combination of mmW with 

massive MIMO is a promising 

approach to achieve multi Gb/s 

for future wireless systems. Full 

digital architectures are not 

feasible due to hardware 

limitations and thus the design 

of signal processing techniques 

for hybrid based architectures is 

of paramount importance. It is 

proposed a new multiuser 

hybrid iterative space-time 

equalizer to efficiently separate 

the spatial streams. The design 

is based on the orthogonal 

matching pursuit and iterative 

block decision feedback 

equalization (IB-DFE) principles. 

The sparse structure of the 

mmW channels and the 

orthogonal matching pursuit 

concept allows to deal with the 

additional constraint imposed 

by the analog part and the use 

of IB-DFE principles allows to 

design an iterative equalizer to 

efficiently separate the spatial 

streams transmitted over the 

large antenna array.

System Model

• Multiuser mmW system with � users;

• Each user has ��� transmit antennas and 1 RF chain;

• The receiver has ��� transmit antennas and ���
�� RF chain;

• Each user transmtis one data stream per time-slot;
• Block fading channel with size �.

• Received signal: 	
 � ∑ ���,

�
��� � �
 ∈ ����

• Channel matrix of uth user: � ∈ ��������

• Zero mean Gaussian noise: �
 ∈ ����

• Analogue/Digital equalizer: ��
� !

∈ ����
"#����, �$

� !
∈ ������

"#

• Feedback matrix: %$
 

∈ ����

• Processed received signal: &'

� ! � �$,


� !
��,


� !
	
 ( %$,


 
&̂


� *�!
∈ ��

The diagram block is shown in Figs 1 and 2 and the algorithm for the
receiver in Alg 1 [1].

Results

Simulations were made using the channel model presented in [2]. Results

compared with the two-stage (TS) approach [3] (see Graph 1).

• Scenario: + � 16, .
/ � 16, .0/ � 64, .0/
23 � 16

• Clustered channel model with .45 � 8 clusters, each with .0�7 � 4 rays,

the antenna element spacing is assumed to be half-wavelength, and 8 �

32. The angle spread at both the transmitter and receiver is set to 8º
degrees.

Conclusion

The results have shown that the proposed hybrid receiver:

- Is efficient to remove the multiuser interference;
- Has performance close to the digital counterpart;

- Has low complexity;
- Is interesting for practical mmW mMIMO systems

(number of RF chains << number of antennas).
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Fig 1 / Diagram block of transmitter. 

Graph 1 / Performance of the proposed hybrid equalizer.
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HARD: Hybrid Adaptive Resource Discovery

for Large scale Manycore Systems

Abstract

Future very large scale Many-

Core Systems (FMCS) will be 

constructed by connecting a 

large number of computing 

nodes, with many chips and 

several thousands of 

heterogeneous cores per chip, 

using very high-speed network 

and interconnect technologies. 

In such a computing 

environment, the resources and 

the underlying computation and 

communication infrastructures 

are highly-hierarchical and 

heterogeneous. This creates a 

lot of difficulty and complexity 

for finding the proper resources 

in a precise way in order to run a 

particular job on the system 

efficiently. This work proposes 

Hybrid Adaptive Resource 

Discovery (HARD), a novel 

efficient and highly scalable 

resource-discovery approach 

which is built upon a virtual 

hierarchical overlay based on 

self-organization and self-

adaptation of processing 

resources in the system, where 

the computing resources are

organized into distributed 

hierarchies according to a 

proposed hierarchical multi-

layered resource description

model.  The proposed approach 

addresses the requirements for 

resource discovery in FMCS 

such as high-hierarchy, high-

heterogeneity, high-scalability 

and dynamicity. Our results 

show significant scalability

and efficiency of the proposed 

approach over highly 

heterogeneous, hierarchical and 

dynamic computing

environments.

The motivation behind this work is to propose a resource discovery
solution for very large scale distributed systems with respect to the
requirements of future large dimensions, many-core enabled, 
computing systems. Resource discovery requirements for such 
future systems are beyond the techniques used in today's Grids, 
Clouds and HPC clusters. Our work results in three main 
contributions:

Resource Description
Resource discovery for distributed operating systems running on 
Future ManyCore Systems (FMCS) requires a scalable and powerful 
hardware resource description model. In fact, it must deal with two
important aspects of resource description: capturing static and 
dynamic capabilities of hardware resources; and making 
distribution of hardware information scalable. Considering the 
aforementioned aspects, we propose a hierarchical model for 
dynamic resource description focusing on making the distribution 
of resource information scalable and able to balance load. 

Resource Discovery
The HARD architecture deploys various layer-based hybrid 
adaptive mechanisms (i.e., inter-layers and intra-layers methods) 
in order to efficiently direct discovery requests to the proper 
resources across and within layers. This means that, according to 
properties and characteristics of each layer in the hierarchy, HARD
proposes a set of specific adapted methods based on distributed 
hash tables (DHTs), distributed probability tables (DPTs) and 
Anycasting which have been designed to obtain the maximum 
discovery efficiency on the target layer while an integrated and 
coherent approach is used to traverse layers in hierarchy. The 
proposed model provides the adaptability and flexibility to perform 
complex querying by supporting a set of significant querying 
features. The simulation results shows that HARD can be applied to 
arbitrary scales of dynamicity, both in terms of complexity and of 
scale, positioning this proposal as a proper architecture for future 
many-core systems.

Resource Management 
Based on HARD, we proposed ElCore, a new elastic, scalable, 
accurate and dynamic resource management architecture for 
distributed systems in future large-scale many-core enabled 
computing environments, which supports high quality resource 
mapping and allocation in a fully decentralized manner.

Conclusion
This research has been done by addressing resource discovery 
from the scope of a CPU, validated by means of industry grade, 
instruction accurate, processor emulators, to the scope of complex 
heterogeneous dynamic systems at the scale of a datacenter, 
resorting to probability tables, IP messages and DHTs. These 
solutions were correctly validated by implementing software 
models with thousands of components, and evaluated against the 
current state of the art. The results of this work has been 
presented in FP7 S[o]OS and FCT CloudThinking projects, as well as 
in 5 Elsevier journals and 2 conferences dedicated to distributed 
systems and microprocessors.

Fig 1 / Information architecture for hierarchical resource description.
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Fig 2 / HARD overall system architecture.

Fig 3 / Overall comparison between HARD/ElCore and other alternative approaches.
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10 Gbit/s DPSK based FSO for Passive Optical 

Networks 

Abstract 

In this paper, we have presented 

analysis of 10 Gbit/s DPSK 

based FSO for Passive Optical 

Networks using NRZ format. At 

BER of 10-7, a distance of 

5000m was achieved in 10 Gbit/s 

DPSK based FSO/PON system. 

Within years, These results has 

industrial application that are 

useful for high capacity Next 

Generation Passive optical 

networks (NGPON).  

 

Introduction 

 The integration of two mature technologies (free-space optical (FSO) and 

passive optical networks (PON)) are the best solution for achieving 

flexible and cost effective optical access networks.  

 In FSO based PON, fiber will replace through FSO links in that areas 

where deployment of fiber network is difficult and expensive. 

 Application behind FSO/PON system are broadband access networks 

and 5G mobile backhaul and front haul infrastructure [1]. 

  The DPSK has great advantages that are binary PSK, lower phase error 

rate, no need to know the absolute phase and a fast & stable modulation 

[2]. 

 In literature, FSO based on NRZ and RZ format presented [3]. FSO based 

on BPSK with subcarrier modulation investigated [4]. FSO based on 

DPSK subcarrier modulation is discussed [5]. OFDM based FSO for 

Passive Optical Networks has analysed [6].  

 In this work, we presented simulation investigation of 10 Gbit/s DPSK 

based FSO/PON system using NRZ format. 

System Description 

In our proposed optical DPSK based FSO/PON system (Figure 1), 10Gbit/s 

NRZ data is generated and then modulated into DPSK by means of DPSK 

transmitter. This Intermediate signal modulates directly the light of a 

continuous wave (CW) through a MZM. The light is then adapted to the free 

space optical (FSO) propagation by FSO transmitter. The attenuation of the 

air is 1dB using gamma-gamma distribution. After propagation the signal is 

again collimated at FSO receiver and APD photodiode and recovery the 

data information at DPSK receiver. 

Conclusion 

 We have analyzed a 10 Gbit/s DPSK based FSO/PON system using NRZ 

format. 

 It is concluded that the introduction of a high bitrate has greatly improved 

the performance of the system but reduces the transmission range. 

 These results has industrial application that are useful for high capacity 

Next Generation Passive optical networks (NGPON).  
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Fig. 1 / Simulation Setup of DPSK based FSO/PON  

 

Graph 1 / Evaluation of Q value versus 

distance with bitrates. 

Graph 2 /Evaluation of BER versus distance with 

bitrates. 
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For better insight we also show in graph 3 eye diagram at distance 5000m with BER 10-7. 
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 In Graph 1, it is observed that there is significant decrease in the value of Q value ,which lies 

within [13, 9, 6] to [8, 5, 4] from transmission distance 1000m to 5000m at bitrate 5 Gbit/s, 10 

Gbit/s, 15 Gbit/s respectively. 

  In Graph 2  BER case , results has been observed that there is significant increase in the 

value of BER which lies within [10-42, 10-19, 10-9] to [10-16, 10-7, 10-5] for transmission 

distance 1000m to 5000m at bitrate 5 Gbit/s, 10 Gbit/s, 15 Gbit/s  respectively. 

  In BER of 10-7 through this a distance of 5000m was achieved at 10 Gbit/s and 3500m 

achieved at 15 Gbit/s.  

 As bitrate will increase the coverage range of the system reduces and performance will 

increases. 

 The parameters used in this case are wavelength 1550nm, transmitter power 1mW, 

transmitter aperture diameter 10 cm, receiver aperture diameter 20 cm, beam divergence 1 

mrad. 

Results and Discussion 
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In Fig. 2 the precoding algorithm is based on a reconstructed channel with

the quantized AoD, using different numbers of bits and a quantization

clipping with 60º of amplitude, while the AoD and channel amplitudes are

considered perfect estimations. It is possible to observe large differences

when using a low quantization overhead.

In Fig. 3 we observe the results the for the case where the channel

amplitude, the AoA and the AoD are quantized with br, bt and bα bits,

respectively. The curves are quite close to the perfect CSIT case.

Conclusions

We concluded that imperfect CSI has a strong impact on hybrid mMIMO

mmW based systems as expected and the proposed quantization strategy is

quite efficient, achieving a performance close to the one obtained with

perfect CSIT with a low overhead and complexity comparatively to full

channel quantization.
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Performance Evaluation of a Frequency Selective 

Millimeter Wave System with Limited Feedback

Abstract

Following the recent interest in 

millimeter wave (mmW) for 

wireless applications and the 

difficulty in having the channel 

state information at transmitter 

due to the large amount of data 

required for feedback, a low 

complex uniform-based limited 

feedback technique is proposed, 

for a mmW massive MIMO 

OFDM-based (Orthogonal 

Frequency Division 

Multiplexing) system. The 

wideband mmWave system 

employs a hybrid analog-digital 

precoding and combiner. 

Numerical results show that the 

proposed quantization strategy 

achieves a performance close to 

the one obtained with perfect 

full channel with low overhead 

and complexity.

Introduction

The combination between millimeter wave (mmW) and massive MIMO may

exploit new and efficient spatial processing techniques such as

beamforming/precoding and spatial multiplexing at the transmitter and/or

receiver sides. However the use of beamforming at transmitter side requires

the knowledge of channel state information at transmitter (CSIT). This

information can either be acquired by the BS in the uplink or by feedback

from the user terminal. The former is appropriate when considering time

division duplex due to the channel reciprocity in the uplink and downlink

transmission periods and the latter for frequency division duplex based

systems. In the cases that the CSIT is not assumed to be perfect,

beamforming coding strategies applied in frequency domain are usually

used, however the codebooks are large and with a high construction

complexity.

Proposed Quantization Strategy

An efficient limited feedback strategy for a hybrid mmW mMIMO OFDM

system is proposed and evaluated, where only part of the parameters

associated to the complex link channel are quantized and fed back. We

consider a transmitter employing a hybrid analog-digital

precoding/beamforming and a receiver equipped with a hybrid analog-digital

equalizer/combiner (see Fig. 1). The proposed limited feedback strategy

consists of quantization in time domain of only some channel parameters,

such as amplitudes, angles of arrival (AoA), angles of departure (AoD), and

feedback them to the transmitter, thus requiring a lower limited feedback

overhead than the full channel quantization case in frequency domain. Then

based on these parameters the frequency selective channel and the

transmit antenna array are reconstructed and used to compute the analog-

digital precoders. The results are compared with the case where perfect

channel is known. This will give to us insights on how imperfect CSIT

impacts on future hybrid mmW massive MIMO systems.

Performance Results

In the following figures the bit error rate (BER) performance of the

proposed scheme is presented for a scenario with 16 and 8

antennas in transmission and reception, with a antenna inter-

spacing assumed to be half-wavelength, a angular spread of 10º, 6

rays, 5 clusters, 4 data symbols per carrier and 128 subcarriers.

Fig. 1- Transmitter and receiver block diagram.

Fig. 3 – BER performace of the proposed hybrid mmW system with amplitudes, 

AoA and AoD quantization. 
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5G-VCoM  
5G Virtual Cloud Mobility 

Abstract 
The increasing number of 
mobile devices exploring 
wireless data through different 
technologies has been 
developing the potential for 
interoperability scenarios in 
mobile operators. However, each 
technology operates 
distinctively, creating a complex 
integration challenge. Through 
Software Defined Networking 
(SDN), Network Function 
Virtualization (NFV) and the 
integration of network 
procedures in the cloud, 5G-
VCoM allows mobility 
management procedures to be  
abstractedly handled, by 
virtualizing network entities in 
the cloud. These virtual 
representations enhance the 
capabilities of their physical 
counterparts, and couple the 
necessary logic allowing them 
to interoperate or be controlled 
by network control processes, 
independently of the access 
technologies.  

 Mobile Node (MN) 
Selectively using a vMN enables the network to preserve the necessary 
elements with information about the MN’s medium access to the 
network, enabling the Controller to adapt the network building blocks to the 
different types access technology used by the MN (i.e., mobile and Wi-Fi). 
Notwithstanding, the vMN supports a mobility management cloud service, 
under which the MN is anchored and mapped in the network. OpenFlow is 
driven to bind the MN and vMN, enabling both entities to directly interact with 
each other. While the MN exploits this protocol to provide context about its 
surrounding wireless links and assist the network connectivity selection, the 
vMN uses it to manage the data traffic of the MN by implementing flow-level 
actions. 

Fig 1 / 5G-VCoM framework 
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Conclusion 
5G-VCoM is a proof-of-concept framework implemented and evaluated in a physical wireless testbed for abstraction of the mobility procedures in an access 
technology-independent deployment. The framework virtualizes both PoA and MN and creates the necessary mechanisms allowing those virtual 
representations to realize mobility procedures in an abstract way. Experimental results were published in an international conference publication [1]. 

More information about the framework can be found at: http://atnog.github.io/5G-VCoM 

 Radio Access Network (RAN) 
5G-VCoM facilitates the control and management of the RAN by simplifying 
the hardware of the PoA.  
By virtualizing the PoA in the cloud, it acts only as a forwarding network 
device, redirecting the received and transmitted traffic to the vPoA (via a L3 
tunnel). 
The vPoA is responsible for the access technology mechanisms (e.g., 
attachment, association, authentication, etc.).  

 SDN Controller 
The SDN Controller manages all the network by redirecting flows, instantiating 
network representative entities (i.e., vPoA and vMN) in the cloud and binding 
them to their physical counterparts (i.e., PoA and MN). 

 Core Network (CN) 
Although SDN and NFV were initially developed as independent networking 
paradigms, they are complementary to each other. While NFV enables 
network functions to be installed (e.g., MME) into virtual machines on a data 
center (or on the cloud), SDN provides the connectivity among the them.  
In this line, 5G-VCoM exploits such mechanisms and virtualizes both the PoA 
and the MN in the cloud (i. e., vPoA and vMN, respectively), for supporting 
optimized handovers in heterogeneous wireless networks. Decisions are 
taken in the cloud in these virtual representations which are then conveyed 
back to their physical counterpart via SDN. 

Introduction 
With upcoming 5G network architectures in mind, 5G-VCoM exploits a holistic vision of SDN and NFV integration to provide abstract mechanisms that 
support flow mobility management in an access technology-independent deployment. To this end, 5G-VCoM instantiates a virtual representation of the MN 
(vMN) and the Point of Attachment (vPoA) in the cloud. These virtual representations can be coupled with the necessary logic to support mobility 
management entities in the network with the necessary abstract means for heterogeneous cross-technology mobility procedures, whose outcome could be 
conveyed back to their physical counterparts via SDN signalling extended to the MN. 

SDN Controller 

vMN 

vPoA 
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Efficient and Reconfigurable Wireless Power 

Transmitter Based on a Backscattered Pilot 

Signal

Abstract

This work presents the design 

of an energy efficient transmitter 

for wireless power transfer 

applications. The main objective 

is to power up, efficiently, an IoT 

sensor moving on a multipath 

environment. In this scenario a 

flexible transmitter will be 

operated in order to maintain a 

constant power delivery to the 

sensor, while maximizing both 

transmitter and receiver energy 

conversion efficiencies. The 

mechanism operates on the 

basis of a backscatter circuit 

attached to the IoT sensor, 

creating a feedback link that 

feeds the transmitter with its 

Received Signal Strength 

(RSSI). Experimental results will 

be reported with a prototype 

working at 5.83 GHz for wireless 

power transfer and 3.45 GHz for 

the backscattering link.

Far-field Wireless Power Transfer (WPT) is a promising technology that can 

help us explore alternative ways to power up, in some special cases, the 

upcoming huge amount of mobile electronic devices that will be part of the 

so called Internet of Things (IoT) [1]. Although one may find a lot of literature 

about this topic, most of the work done until now is devoted to the 

maximization the receivers’ energy conversion efficiency (RF-DC), while less 

attention has been paid to the transmitter side.

In this poster, a CW energy efficient transmitter is presented, as a possible 

solution to realize an efficient system, from the energy consumption at the 

transmitter to the DC energy produced at the receiver. 

The transmitter is a CW active microstrip 4x4 patch antenna array, Fig. 1. It 

is proposed that the antenna may change between three different states, 

with different antenna gain and radiated powers, based on a feedback signal 

backscattered from the IoT sensor, at 3.45 GHz. The sensor (Fig. 2) is able 

to receive energy at 5.83 GHz and simultaneously being able to absorb or 

reflect a pilot signal. Based on this backscattered signal, the ability to 

dynamically re-configure the transmitter is possible. Moreover, by 

connecting a ring oscillator directly to the output of the sensor’s, an OOK 

modulation is created whose frequency varies with the sensors input power. 

By monitoring this frequency, the transmitter may change state. 

An experiment was carried out consisting in moving the sensor on a straight 

line aligned with the transmitting antenna. By switching on/off the antenna 

elements and their respective power amplifiers, it is possible to delivery 

energy efficiently to the sensor (Refer to Fig. 3).

Assuming that we want the sensor operating at 20% efficiency, the antenna 

state 1 would cover up to 1m, then it would switch by monitoring the 

frequency of the backscattered signal to state 2, with double power and 

cover up to 2.2m and finally, state 3, that further increases the transmission 

power to double and cover the remaining distance, up to 4m. The test setup 

is presented in Fig. 4.

The power amplifier is the component that dominates the efficiency of the 

transmitter and, by using a CW signal, those can be operated in saturation 

at their maximum efficiency at all times or simply off for power saving.

Conclusion

The design of an efficient CW transmitter for IoT wireless power transfer 

applications was proposed. It was demonstrated that by controlling the 

number of active elements of the transmitting antenna array based on a 

backscattered pilot signal, it is possible to deliver a constant amount of 

energy to a sensor while keeping the transmitter at its maximum efficiency.
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Fig 1 / Basic cell approach (left), transmitter states and backscatter transmitting and receiver 

antennas (right).
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Fig 2 / IoT sensor and backscatter system.

Fig 3 / Measured IoT RF-to-DC conversion efficiency in function of the distance to the 

transmitter and different states.

Fig 4 / Laboratorial test setup.

This work is funded by FCT/MEC through national funds and when applicable co-funded by FEDER – PT2020 partnership agreement under the project UID/EEA/50008/2013

Poster

99

141



142



IEETA 

Institute of Electronics and Informatics 

Engineering of Aveiro 

Abstract 

IEETA is a research unit 

addressing two main application 

areas: biomedical applications 

and intelligent robotics. 

Empowered by its internal 

diversity and strong 

collaborative environment, 

IEETA has been able to provide 

important contributions in 

problems that require a high 

level of multidisciplinarity. 

The impact of the research work 

carried on at IEETA has been felt 

not only at the national level, but 

also internationally. The 

participation in several 

European projects, both in the 

biomedical and intelligent 

robotics areas, is a good 

example, as are the numerous 

achievements attained by the 

robotics team in worldwide 

competitions. 

IEETA has a vast experience in 

joint projects with the industry, 

some of them resulting in the  

creation of spin-offs and start-

ups, patents and trademarks, 

both national and international,  

and a number of products that 

have been licensed and are in 

use by the industry. 

Department of Electronics, Telecommunications and Informatics, University of Aveiro 

 

   

Main outcomes in 2014-16 

PhDs concluded 47 

MSc concluded 100 

Books 13 

Book chapters 64 

Int. journal articles 200 

Int. conf. articles  300 

Funding secured 3.8 M€ 

Projects started 19 

Intelligent Robotics and Systems 

 

 

 

 

 

 

 

Main topics: anthropocentric robotics, multi-robot 

systems, autonomous driving, artificial 

intelligence, educational robotics 

Core team: 6.9 FTE members with PhD 

Some recent projects: 

EUROC – European robotics challenges (FP7) 

RETIOT - Reflectometry technologies to enhance 

the future internet of things and cyber-physical 

systems (PT2020) 

FC Portugal - Coordination of heterogeneous 

teams in search and rescue scenarios (FCT) 

INTELLWHEELS: Intelligent wheelchair with 

flexible multimodal interface (FCT) 

Contactless (Follow Inspiration) 

CAMBADA - Cooperative autonomous mobile 

robots with advanced distributed architecture 

LUL - Living usability lab (ADI)  

RACE - Robustness by autonomous competence 

enhancement (FP7) 

ProdutechPSI / ProdutechPTI (ADI) 

Cloud thinking (MaisCentro) 

Identity Verification (ExclusivKey) 

ATLAS project 

Biomedical Informatics and Technologies 

 

 

 

 

 

 

 

Main topics: medical informatics, bioinformatics, 

computational biology, medical imaging, text 

mining, ambient assisted living 

Core team: 11.2 FTE members with PhD 

Some recent projects: 

NETDIAMOND – New targets in diastolic heart 

failure (PT2020) 

SCREEN-DR - Image analysis and machine 

learning for innovation in diabetic retinopathy 

screening (CMU/FCT) 

COGWEB (Novartis Farma) 

MMIR - Multimodal information retrieval in medical 

imaging repositories (FCT) 

RD-CONNECT - An integrated platform for rare 

disease research (FP7) 

EMIF - European medical information framework 

(FP7) 

IRIS – Towards natural interaction and 

communication (Marie Curie IAPP) 

SOCIAL - Social cooperation for integrated assisted 

living 

T2T - Intervention software for children with speech 

sound disorders (FCG) 

VR2Market (CMU/FCT) 

SOME PRODUCTS AND PROTOTYPES 

Dicoogle, WAVe, Oralcard, CapView, SigVSync, 

MovEpil, Vital Jacket, HIETA, TeleTranscript, 

Anaconda, RTS, COEUS, Gimli, Totum, Eugene, 

VarioBox, Neji, BeCAS, EGAS, Dna-at-Glance, 

MFCompress 

PATENTS 

Dry Electrode, MS-PDC, VSS, SignedCopies, 

ReCANcentrate, CANcentrate 

 

SOME INTERNATIONAL PRIZES 

RoboCup MSL: 2016 (1st PT Open, 2nd Dutch Open), 

2015 (2nd TechChallenge, 2nd PT Open), 2014 (1st 

ScientificChallenge, 3rd), 2013 (1st TechChallenge, 3rd), 

2012 (1st TechChallenge, 4th) 

RoboCup Simulation: 2016 (1st  PT Open), 2015 (3rd, 

2nd Tech/ScientificChallenge, 1st German Open), 2014 

(1st GermanOpen), 2013 (1st FreeChallenge3D, 1st 

FreeChallenge2D, 1st GermanOpen, 3rd) 

Information Systems and Processing 

 

 

 

 

 

 

 

Main topics: signal processing, information 

systems, data compression, reconstruction, data 

mining, speech, sampling, reconfigurable 

computing, security, digital libraries, visualization 

Core team: 11.6 FTE members with PhD 

Some recent projects: 

FOCUS - Frailty management optimisation 

through EIP AHA commitments and utilization of 

stakeholders input (FP7) 

NRCD - The normalized relative compression 

distance (FCT) 

Analysis of DNA sequences through 

compression-based complexity profiles (FCT) 

Auralization models and applications in virtual 

reality environments (FCT) 

Cognitive radio transceiver design for energy 

efficient data transmission (FCT) 

CodeStream - Real-time network coding for real-

time streaming (FCT) 

Cape Verde parliamentary legislation information 

system 

Cape Verde civil process 

HiPEAC3 – NoE on high performance and 

embedded arch. and compilation (FP7) 

OVERVIEW 

IEETA is a Computer Science and Engineering 

/ Electronics and Electrical Engineering 

research unit with 29.55 full-time equivalent 

(FTE) members. It is organized in three groups: 

Biomedical Informatics and Technologies; 

Intelligent Robotics and Systems; Information 

Systems and Processing. 

The members of IEETA have been conducting 

joint work with researchers from domains as 

varied as mathematics, biology, medicine, 

physics, chemistry, materials, social sciences, 

mechanics, psychology and humanities. 

Although most of its members have a 

background in electrical and computer 

engineering and informatics, it also has 

members with backgrounds in mathematics, 

biology, industrial management and mechanical 

engineering. This diversity, combined with the 

collaborative environment, is a fundamental 

advantage in contexts where strong 

multidisciplinary challenges are increasingly 

frequent. 

This Research Unit is funded by National Funds through the FCT - Foundation for 

Science and Technology in the context of the project UID/CEC/00127/2013 
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Wideband spectrum sensing 

for cognitive radio

Abstract

In this work we address a 

spectrum sensing 

implementation capable of 

determining the Radio 

Frequency (RF) spectrum 

frequency occupation, the 

detected signals bandwidth, as 

well as it Direction of Arrival 

(DoA). The proposed method 

determines the phase coherence 

between the signals received by 

two antennas from a dual-

channel Software Defined Radio 

(SDR) to determine the spectral 

occupancy. This method 

analyses the received signal in 

frequency by using a uniform 

Discrete Fourier Transform 

(DFT) polyphase filter bank and 

is able to sense the spectrum 

for any incumbent signal by 

using a noise-floor independent 

threshold. The method is 

implemented with a calibrated 

ETTUS B210 SDR that acquires 

signals from two identical 

omnidirectional antennas. The 

complete system is validated 

and compared with the 

conventional Energy Detection 

(ED) method in laboratory using 

two directional transmissions 

from signal generators where 

the bandwidth, central 

frequency and DoA is estimated 

for each one of the 

transmissions.

In this work, the frequency occupation is obtained by determining the phase 

relationship between the signals acquired from two antennas. The relative 

phase measurement is estimated for each frequency channel of the 

analysed spectrum that is segmented by an uniform DFT polyphasic filter 

bank. The proposed system allows the determination of frequency 

occupation without the need of a noise-floor estimation by analysing the 

phase coherence between the signals received by both antennas.

In a dual antenna system, it is expected that each one of the antennas 

receive the same signal but with different phase delays. These different 

delays are due to the different path lengths from the transmitter to the 

receiver antennas. In the presence of a transmission, the signals received 

by both antennas will then be correlated. On the other hand, in the absence 

of a transmission, the signals acquired from each receiver front-end will be 

uncorrelated noise. The latter are independent between receivers as they 

are uniquely generated by each RF chain receiver. A detection methodology 

based on phase coherence between antennas will then circumvent the need 

for a dynamic estimation of the noise floor power, as it will be based on the 

distribution analysis of the phase measurements. The proposed method is 

detailed in Fig. 1.

The implementation of the proposed method is done using a USRP B210 

SDR controlled by a personal computer. The two receivers ports used are 

A:RX2 and B:RX2 that are separated by a distance of 2.5 cm. Both ports are 

connected to two omni-directional antennas.  The selected central frequency 

for the experiment is 5.3GHz. Each ADC will be sampling the In-phase and 

Quadrature (I/Q) at 1Msps. To evaluate the sensing with simultaneous 

transmissions, a scenario with two transmitters was analysed. The 

transmitters used in the setup are two R&S SMU200A VSG connected to 

two horn antennas as shown in Fig 2. The received power spectrum in the 

B210 is plotted in Fig. 3. The spectrum occupation is then calculated for the 

phase coherence method of Fig. 1 and a energy detection with the same 

false alarm rate. The occupancy is plotted in Fig. 4 and the phase 

coherence results are summarized in Table 1. 

Conclusion

We have analysed a spectrum sensing implementation based on phase 

coherence of a dual antenna SDR system. The proposed method is capable 

of detecting spectrum occupation without the need for noise-floor estimation. 

This method is also able to determine the bandwidth, duration, central 

frequency and DoA of multiple incoming signals that are separated in 

frequency. The full implementation was evaluated with two incumbent 

signals from different sources that share, at the same time, the RF 

spectrum. The system was able to estimate the bandwidth, duration, central 

frequency and DoA of the received signals with good accuracy. The 

proposed method was compared with conventional energy detection, 

showing less probability of false alarm by avoiding the local oscillator 

leakage detection, proving the validity and advantages of the phase 

coherence method.
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Fig. 1 / Functional diagram of the phase coherence spectrum sensing 

system.
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Fig. 3 / Received  signal power spectrum. Fig. 4 / Spectrum occupancy results. On top 

ED on bottom phase coherence.

Fig. 2 / Diagram of the experimental setup .

Signal
Fc 

(kHz)

BW 

(kHz)

Duration 

(s)

DoA 

(degrees)

Tx 1 

(practical)
-243 102 0.253 41.12º 

Tx 1 

(theoretical)
-250 100 0.25 40º

Tx 2 

(practical)
258 304 0.759 -12.06º 

Tx 2 

(theoretical)
250 300 0.75 -10º 

Table 1 / Comparison of the expected and 

practical results for the phase coherence 

method
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Impact of the acquisition time on ECG 

compression-based biometric systems 

Abstract 

The ECG signal conveys 

desirable characteristics for 

biometric identification 

(universality, uniqueness, 

measurability, acceptability and 

circumvention avoidance. 

However, based on the current 

literature review, there are no 

results that evaluate the number 

of heartbeats needed for 

personal identification. This 

information is undoubtedly 

useful when building a biometric 

identification system – any 

system should ask participants 

to provide data for identification, 

using the smallest time interval 

that is possible, for practical 

reasons. In this paper, we aim at 

exploring this topic using a 

measure of similarity based on 

the Kolmogorov Complexity, 

called the Normalized Relative 

Compression (NRC). To attain 

the goal, we built finite-context 

models to represent each 

individual – a compression-

based approach that has been 

shown successful for several 

other pattern recognition 

applications like image 

similarity, DNA sequences or 

authorship attribution. 

 

Data compression models have been used to address several data mining 

and machine learning problems, usually by means of a formalization in 

terms of the information content of a string or of the information distance 

between strings. This approach relies on solid foundations of the concept of 

algorithmic entropy and, because of its non-computability, approximations 

provided by data compression algorithms.  

 

The ECG is a well-known and studied biomedical signal. To understand 

pathological characteristics, in clinical practice, it is usual to try to reduce the 

inter-variability that characterizes the signal. This inter-variability is precisely 

the source of richness that renders the ECG an interesting signal for 

biometric applications. Recent work has shown that compression-based 

approaches are suitable to ECG biometric identification. Nonetheless, a 

good acceptability when identifying a person for biometry should be fulfilled 

in as short time as possible. For that, we need to evaluate the minimal 

number of heartbeats that is needed to be collected, which has not yet been 

explored in the literature.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusions 

 

Our results showed that it is possible to identify participants accurately 

around 75-80% of the time with only 5 to 12 heartbeats, at least for the 

database used. Even though the result is lower than what would be 

desirable for a real system, each of the experiments was performed using 

only one context depth (k = {1, …, 40}). Previous works regarding 

similarities have shown empirically that collaborative models of FCMs 

produce better approximations to the Kolmogorov Complexity (better 

compression ratios) and, therefore, better similarity metrics. We plan on 

improving the current results by using a similar approach in the near future. 

 

Besides that, future work includes developing a compressor based on FCMs 

that is specific for quantized time-series. The idea is to use the fact that 

there is a periodical repetition, which is not currently being taken into 

account. This compressor will then be tested for biometric identification 

using the ECG. 

 

 

 

 

 

Fig 2 / Comparison of accuracies obtained using test segments with 1 heartbeat and 10 

heartbeats, for all possible contexts k = {1, …, 40}. The area in red represents what we 

consider the best choices for k, taking into account the complexity of the models produced.  
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Fig 3 / Best accuracy obtained using all individual contexts tested (k = {1, ..., 40}) for each 

number of heartbeats as target (from 1 to 20). Difference in gain of accuracy when adding 

more heartbeats for the testing segments.  

 

References 

Karimian, N., Wortman, P.A., Tehranipoor, F.: Evolving authentication design 

considerations for the internet of biometric things (IoBT). In: Proc. Elev. 

IEEE/ACM/IFIP Int. Conf. Hardware/Software Codesign Syst. Synth. - 

CODES’16, New York, New York, USA, ACM Press (2016) 1–10 

Pinho, A., Ferreira, P.: Image similarity using the normalized compression 

distance based on finite context models. 18th IEEE Int. Conf. Image 

Process. (2011) 

Pratas, D., Pinho, A.J.: A Conditional Compression Distance that Unveils 

Insights of the Genomic Evolution. In: 2014 Data Compression Conf., IEEE 

(mar 2014) 421–421 

Pinho, A.J., Pratas, D., Ferreira, P.J.S.G.: Authorship Attribution using 

Compression Distances. In: Data Compression Conf. (2016) 

Pinho, A., Ferreira, P.: Finding unknown repeated patterns in images. 19th 

Eur. Signal Process. Conf. (EUSIPCO 2011) (2011) 

Coutinho, D.P., Figueiredo, M.A.T.: Text Classification Using Compression-

Based Dissimilarity Measures. Int. J. Pattern Recognit. Artif. Intell. 29(05) 

(aug 2015) 

Li, M., Chen, X., Li, X.: The similarity metric. IEEE Trans. Inf. Theory 50(12) 

(2004) 3250–3264 

Coutinho, D.P., Silva, H., Gamboa, H., Fred, A., Figueiredo, M.: Novel 

fiducial and non-fiducial approaches to electrocardiogram-based biometric 

systems. IET Biometrics 2(2) (2013) 

Coutinho, D., Fred, A., Figueiredo, M.: One-lead ECG-based personal 

identification using Ziv-Merhav cross parsing. In: Pattern Recognit. (ICPR), 

20th Int. Conf. (2010) 3858–3861 

Brás, S., Pinho, A.J.: ECG biometric identification: A compression based 

approach. In: 2015 37th Annu. Int. Conf. IEEE Eng. Med. Biol. Soc. (aug 

2015) 5838–5841 

Li, M., Vitányi, P.: An introduction to Kolmogorov complexity and its 

applications. 3rd edn. Springer (1997) 

Bennett, C., Gács, P., Li, M.: Information distance. IEEE Trans. Inf. Theory 

44(4) (1998) 1407 – 1423 

Lin, J., Keogh, E., Lonardi, S., Chiu, B.: A symbolic representation of time 

series, with implications for streaming algorithms. In: DMKD ’03 Proc. 8th 

ACM SIGMOD Work. Res. issues data Min. Knowl. Discov. (2003) 2–11 

Garcia, S., Rodrigues, J., Santos, S., Pratas, D., Afreixo, V., Bastos, C., 

Ferreira, P., Pinho, A.: A Genomic Distance for Assembly Comparison Based 

on Compressed Maximal Exact Matches. IEEE/ACM Trans. Comput. Biol. 

Bioinforma. 10(3) (may 2013) 793–798 

Pratas, D., Pinho, A.J., Sara P. Garcia: Computation of the Normalized 

Compression Distance of DNA Sequences using a Mixture of Finite-context 

Models. In: BIOINFORMATICS. (2012) 308–311 

Brás, S., Ferreira, J., Soares, S.C., Pinho, A.J.: Biometric and Emotion 

Identification: an ECG compression based method. (Submitted) (2017) 

Agrafioti, F., Hatzinakos, D., Anderson, A.K.: ECG Pattern Analysis for 

Emotion Detection. IEEE Trans. Affect. Comput. 3(1) (jan 2012) 102–115 

 

Fig 1 / Overview of the Biometric Identification method used in this work. 
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A portable, low-cost Kinect-based system for 
motion analysis in neurological diseases

Abstract
Human motion analysis can 
provide important information 
for supporting the clinical 
assessment of neurological 
diseases that affect the 
movement. The Microsoft Kinect 
sensor is a portable, low cost 
RGB-D camera, which is able to 
track the 3-D position of several 
body joints in a markerless way. 
We present a system based on a 
single Kinect that allows the 
acquisition and review of the 
multimodal data provided by 
that camera. Our system also 
performs motion analysis based 
on the 3-D joint data, by 
extracting several relevant 
measures (joint velocity, 
distance between given joints, 
joint angle). Moreover, it is able 
to carry out automatic gait 
analysis, by recognizing the 
walking activity, detecting the 
different gait cycles, and 
computing parameters for each 
gait cycle. The presented 
system has the potential of 
becoming a useful tool to 
support the diagnosis and/or 
follow up of patients with 
movement disorders, in a 
clinical environment or at home 
for ambulatory monitoring.

Kinect-Based System for Motion Analysis
Our system enables human motion analysis by using the portable, low-cost 
Microsoft Kinect sensor. The system includes two applications running on a 
portable computer: KinecTracker (KiT) and Kinect Motion Analyzer (KiMA). 
KiT allows the online visualization and synchronous acquisition of the 
multimodal data provided by a Kinect (version 1 or 2). KiMA can be used to 
review the acquired data, and select relevant events for motion analysis.
These applications have been used for:
• Validation of Kinect for gait analysis with healthy subjects;
• Gait analysis of Parkinson’s disease patients;
• Gait analysis of Familial Amyloid Polyneuropathy patients;
• Motion analysis of seizures in epileptic patients.

Automated Gait Analysis
Based on the 3-D body joint data acquired from a given subject, during a 
gait task (i.e., walking towards and away from the Kinect), the system is able 
to carry out automated gait analysis:
• Computation of several measures (e.g., velocity of head, distance 

between ankles, angle at elbow);
• Walking detection (recognition of walking, standing, and marching using 

machine learning – 97% accuracy with Kinect v2);
• Gait cycle segmentation (heel strike detection – mean error of 14 ms);
• Computation of gait parameters (e.g., gait cycle duration and length, 

mean of joint velocity, distance and angle).

Parkinson’s Disease Patient Assessment Support
With the aim of supporting the assessment of Parkinson’s disease (PD) 
patients based on their gait, we have been carrying out acquisitions using 
our system (38 sessions, 19 patients).
Preliminary results of a comparison between healthy subjects and PD 
patients (with and without deep brain stimulation) showed that some gait 
parameters may be used to distinguish between these three groups.
In the future, we will investigate the possibility of using gait parameters 
obtained by our system, and machine learning techniques, to estimate 
scores of rating scales used by the physicians to assess PD patients.

Conclusion
Our system uses a portable, low-cost Kinect sensor for extracting motion 
information that can support the physicians in the assessment of different 
neurological diseases (e.g., for diagnosis and/or patient follow up). It can be 
used in different scenarios, including clinical settings and ambulatory 
monitoring.

Fig 1 / KiT and KiMA applications for acquiring and reviewing the multimodal data 
provided by Kinect (v1 or v2).
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Graph 1 / Signals used for heel strike detection: distance between ankles (a), and 
both left and right ankle velocity (b), versus the elapsed time.

(a)

(b)

Graph 2 / Head velocity (a), distance between knees (b), and angle at elbow (c), 
versus the elapsed time, for a gait cycle performed by a control subject and a 
Parkinson’s disease (PD) patient with both stimulation switched on and off.
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Prediction and analysis of biological 
networks structure and dynamics

Abstract
Several data mining methods 
have been applied to explore 
biological data and understand 
the mechanisms that regulate 
genetic and metabolic diseases. 
The underlying hypothesis is 
that the identification of 
signatures can help the clinical 
identification of diseased 
tissues. A new methodology is 
proposed, for extracting the 
network topology dynamics 
embedded in a disease system. 
To improve the capacity of 
cancer prediction is applied a 
supervised classification based-
approach, using exclusively the 
topological properties of 
biological networks as features. 
Four gene expression datasets 
were used, for testing and 
validation, three from breast 
cancer experiments and one 
from a liver cancer experiment. 
The obtained results 
corroborate the potential of the 
proposed methodology to 
predict a certain type of cancer 
and the necessity of applying 
different classification models 
to different types of cancer.

One strategy to study cancer is using microarrays, a high-throughput 
technology that measures gene expression, allowing the parallel analysis of 
genes in several samples. Different individuals or different conditions 
(healthy and non-healthy cells of the same individual) originate distinct 
microarray samples with gene expression values. These different samples 
can reveal signatures that help to distinguish cancer from non-cancer 
tissues.

In a network-based approach, bio-entities such as genes and proteins can 
be represented as nodes and their relationships as edges. Using this 
approach we can model biological processes that can be analysed using 
graph and network methods. The construction of network-based models to 
study complex phenomena, like cancer diseases, allows the capture of the 
embedded systems dynamics. This dynamics can be captured by 
constructing series of different complex networks through time, through 
different stages and through different traits. The study of the topological 
properties of these complex networks allows understanding specific 
structures, signatures and similarities. 

This work presents a methodology to construct protein-protein interaction 
networks to capture the existent system dynamics beneath their topology. 
These networks, here named Sample-Series Networks (SSN), are 
constructed using microarray sample of a group of cancer and healthy 
samples. Information features are exclusively obtained through the analysis 
of the topological properties of these networks and without any other 
biological information. Using the obtained set of topological features a 
supervised approach is then used to classify between cancer and non-
cancer tissues samples. This work aims to address several questions, 
namely: are there evidences of signatures beneath the SSN that allow one 
to classify samples as cancer or non-cancer? Which topological measures 
give better results as classification features among the several groups 
considered? Does a classification model distinguish different types of 
cancers?

Tests have been made in four gene expression microarray experiments, 
three from breast cancer and one from liver cancer. The case C1 used 5-
fold cross validation with results above 0.95, for all the statistical measures, 
using breast cancer datasets. The cases C2, with CA above 0.80, and C3, 
with CA above 0.93, used different breast cancer datasets as train and test 
sets. In case C4, the training set was obtained from breast cancer datasets 
and the test set was obtained from a liver cancer dataset. Values obtained 
are still positive, probably due to the fact of all being cancer diseases, but 
worse than the previous ones.

Conclusion
The results seem to indicate that there are signatures embedded in the 
topology dynamics, modelled through the SSN, which can distinguish cancer 
from non-cancer cells for each type of cancer. This new methodology of 
creating SSN allows the capture of the topology dynamics of the system 
through the set of samples and allows data to be reduced and be 
computationally manageable, keeping the more informative data, which is 
supported by the good results obtained in the binary classification.
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Figure 1 / SSN network-based features, where ns is the number of samples and nf is the number of 
features. 

Table 1 / Topological network-based descriptors. 

Table 2 / Statistical evaluation (CA, Precision, Recall, F1 and AUC) of the binary classification C -
Cancer and H- Healthy for the cases C1, C2, C3 and C4 using the three classifiers KNN, SVM and RF, 
for all the network-based features and for the group of network-based features D4 for the class C.
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D0.1: Number of nodes D1.12: Dobrynin unipolarity

D0.2: Number of edges D1.13: Dobrynin variation

D0.3: Density D1.14: Dobrynin centralization

D0.4: Number of connected components D1.15: Dobrynin average distance

D0.5: Number of nodes of the largest component D1.16: Dobrynin mean distance vertex deviation

D0.6: Number of edges of the largest component D2.1: Total adjacency

D0.7: Diameter of the largest component D2.2: Zagreb 1

D0.8: Global clustering coefficient D2.3: Zagreb 2

D0.9: Size of the largest clique D2.4: Modified Zagreb

D0.10: Number of maximal cliques D2.5: Augmented Zagreb

D0.11: Degree assortativity coefficient D2.6: Variable Zagreb

D0.12: Estrada index D2.7: Randic

D0.13: Graph transitivity D2.8: Complexity index B

D0.14: Average clustering coefficient D2.9: Normalized edge complexity

D0.15: Average shortest path length D2.10: Atom bond connectivity

D1.1: Wiener D2.11: Geometric arithmetic 1

D1.2: Harary D2.12: Geometric arithmetic 2

D1.3: BalabanJ D2.13: Geometric arithmetic 3

D1.4: Mean distance deviation D2.14: Narumi Katayama

D1.5: Compactness D3.1: Medium articulation

D1.6: Product of row sums D3.2: Efficiency

D1.7: Hyper distance path index D3.3: Graph index complexity

D1.8: Dobrynin eccentricity graph D3.4: Off diagonal

D1.9: Dobrynin avgecc of G D3.5: Spanning tree sensitivity STS

D1.10: Dobrynin eccentric graph D3.6: Spanning tree sensitivity STSD

D1.11: Dobrynin graph integration

Cancer
CA Precision Recall F1 AUC

C 1 C 2 C 3 C 4 C 1 C 2 C 3 C 4 C 1 C 2 C 3 C 4 C 1 C 2 C 3 C 4 C 1 C 2 C 3 C 4

D0+D1+D2+D3+D4

KNN 0.98 0.80 0.97 0.61 0.98 0.76 0.98 0.64 0.97 0.97 0.99 0.88 0.98 0.85 0.99 0.75 0.96 0.86 0.94 0.55

SVM 0.96 0.81 0.96 0.62 0.99 0.78 0.99 0.70 0.97 0.95 0.96 0.72 0.98 0.86 0.98 0.71 0.98 0.94 0.98 0.64

RF 0.96 0.88 0.98 0.60 0.98 0.88 0.98 0.69 0.98 0.93 1.00 0.69 0.98 0.90 0.99 0.69 0.98 0.94 0.99 0.60

D4

KNN 0.95 0.76 0.92 0.58 0.98 0.73 0.95 0.67 0.97 0.95 0.97 0.68 0.97 0.83 0.96 0.67 0.96 0.82 0.93 0.56

SVM 0.96 0.81 0.96 0.62 0.98 0.79 0.97 0.76 0.97 0.93 0.99 0.60 0.98 0.85 0.98 0.67 0.97 0.87 0.99 0.62

RF 0.96 0.85 0.98 0.57 0.97 0.84 0.98 0.64 0.98 0.93 1.00 0.79 0.98 0.89 0.99 0.71 0.97 0.93 0.99 0.51
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GOOD: A global orthographic object descriptor 

for 3D object recognition and manipulation

Abstract

Object representation is one of

the most challenging tasks in

robotics because it must

provide reliable information in

real-time to enable the robot to

physically interact with the

objects in its environment. To

ensure reliability, a global object

descriptor must be computed

based on a unique and

repeatable object reference

frame. Moreover, the descriptor

should contain enough

information enabling to

recognize the same or similar

objects seen from different

perspectives. This work

presents a new object

descriptor named Global

Orthographic Object Descriptor

(GOOD) designed to be robust,

descriptive and efficient to

compute and use. The

performance of the proposed

object descriptor is compared

with the main state-of-the-art

descriptors. Experimental

results show that the overall

classification performance

obtained with GOOD is

comparable to the best

performances obtained with the

state-of-the-art descriptors.

Concerning memory and

computation time, GOOD clearly

outperforms the other

descriptors. Therefore, GOOD is

especially suited for real-time

applications.

• Providing a good trade-off among :

1. descriptiveness,

2. robustness,

3. computation time,

4. memory usage.

• Allowing concurrent object recognition

and pose estimation for manipulation.

• Orthographic projection is used as a universal language among

people in engineering professions

1. Projection lines are parallel to each other and are perpendicular to 

the projection plane,

2. An accurate outline of the visible face of the object is obtained.
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bInstituto de Engenharia de Sistemas e Computadores, Tecnologia e Ciência, Porto, Portugal

References

- Kasaei, S. Hamidreza, et al. "GOOD: A global orthographic object

descriptor for 3D object recognition and manipulation." Pattern Recognition

Letters 83 (2016): 312-320.

- Kasaei, S. Hamidreza, et al. "An orthographic descriptor for 3D object

learning and recognition." Intelligent Robots and Systems (IROS), 2016

IEEE/RSJ International Conference on. IEEE, 2016.

• Experimental setup:

1. 10-fold cross validation:

• Instance-based learning and a nearest neighbour classifier.

2. VFH, ESF, GFPFH, GRSD descriptors are used for comparison.

3. Datasets:

Washington RGB-D Object dataset

(51 Categories, 250,000 object views)
Restaurant Object Dataset

(10 Categories, 241 object views)

• Descriptiveness, Scalability, Efficiency, and Robustness

Fig 1 / An illustrative example of the producing a GOOD shape description for a mug object (i.e. d = 5 ):

(a) The mug object and its bounding box, reference frame and three projected views; the object’s points

are then projected onto three planes; therefore, XoZ (b) , YoZ (c) and XoY projections (d) are created.

Each plane is partitioned into bins and the number of point falling into each bin is counted. Accordingly,

three distribution matrices are obtained for the projections; afterwards, each distribution matrix is

converted to a distribution vector, (i.e. (e) , (f) and (g) ) and two statistic features including entropy and

variance are then calculated for each distribution vector; (h) the distribution vectors are consequently

concatenated together using the statistics features, to form a single description for the given object. The

ordering of the three distribution vectors is first by decreasing values of entropy. Afterwards the second

and third vectors are sorted again by increasing values of variance.

Fig 2 / Object recognition performance in descriptiveness and scalability experiments; (left) effect of

number of bins on performance; (center) accuracy scalability of the selected descriptors with respect

to varying numbers of categories; (right) experiment time scalability with respect to varying numbers

of categories.

Fig 3 / Average computation time of the

selected descriptors on 20 randomly selected

objects from the RGB-D dataset.

Fig 5 / The robustness to different level of Gaussian noise and varying point cloud density: (left)

different levels of Gaussian noise applied to the test data; (center) different levels of downsampling

applied to the test data; (right) different levels of downsampling applied to the train data.

Fig 4 / A Vase with different levels of

downsampling and a Flask with different

levels of Gaussian noise.

(a)

(b)

(e)

(c) (d)

(f) (g) (h)

• Object descriptor
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The creation of models of the environment is an important part for many 

robotic applications [1]. One of those models is the 3D map representation 

of the environment which is used in a variety of applications such as robotic 

localization, path planning, manipulation, and object recognition. This type 

of applications requires the capability to provide probabilistic 

representations (when needed) and to model free, occupied and unknown 

areas with additional runtime and memory efficiency.

Volumetric Grid for Space Representation

One of the earliest and popular approaches to model a three-dimensional 

environment is the use of a volumetric grid that discretizes the space into 

cubic volumes of equal size [2]. Let 𝑔 be a linear array that contains all cells 

of a grid map and  𝑐𝑖𝑗𝑘 a cell located at the coordinates (𝑖, 𝑗, 𝑘) ∈ ℕ0
3. For a 

grid map of size 𝑤 × ℎ × 𝑑 ∈ Ν, any grid cell can be referenced by

Despite its popularity, the volumetric grid representation has two major 

drawbacks in its implementation [3]: it requires beforehand the extent of the 

area being mapped and in large environments, such as outdoors, the 

required memory is a technical obstacle that prevents its usage.

Sparse-Dense Volumetric Subdivision

From a global perspective any perception of the environment is rather 

sparse. A sparse representation has the advantage of a lower memory 

requirement. The trade-off is a reduction in access time efficiency, but it 

gains the flexibility to represent both known and unknown space without 

additional cost. However, from a local perspective, when perceiving the 

environment with range data, the knowledge about the environment is rather 

dense. In this situation a dense representation of the environment is more 

advantageous: access time is constant and requires less initializations. The 

sparse and dense representations are not mutually exclusive. Both can be 

combined to create an efficient representation of the environment. Our 

volumetric grid is ruled by the parameter 𝐿 ∈ ℕ that defines the length of its 

edge measured by grid cells. Hence, a dense volumetric volume of length 𝐿

represents a sub-volumetric grid with 𝐿3 grid cells, named patch. The 

access to the correct patch for the coordinates 𝑖, 𝑗, 𝑘 is given by 

and the final cell is access by The size L of the 

patch is a trade-off slide between space and time efficiency: a lower value 

provides better space efficiency but worse access times, and a higher value 

results in lower access times but with a considerable space overhead (Fig 

1). To reduce the space overhead we introduced an online data 

compression scheme that takes advantage of the statistical redundancy 

contained in the data (Fig 2). One of the most important requirements of our 

mapping framework is the separation of the volumetric grid space 

management from model implementation and that is achieved with the 

software architecture depicted in Fig 3. The advantage of this abstraction is 

that data management (with compression) is transparently available for any 

model. Fig 4 shows the implementation of mapping with known poses using 

our solution. The evaluation results are shown in Fig 5.
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A Sparse-Dense Framework for Efficient 

Mapping

Abstract

We propose an efficient hybrid

solution for 3D map

representation that uses sparse

division of space combined with

a dense subdivision of space

and is virtually capable of

covering any mapped area at

any defined resolution. To 

further reduce memory

comsumption, a compression

scheme is also in place. 

Addicionally, it provides an

abstraction layer that separates

model implementation from

space management, meaning

that any model transparently

inherits the underlying space

management.

Fig 1 / Visualization of sparse-dense volumetric subdivision for different values of L with respective space 

overhead. The space overhead corresponds to the percentage of cells that are allocated but not touched 

during integration. 
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Fig 2 / Cache mechanism for online data compression with an LRU cache replacement strategy. 

Scenario (a) depicts the current state of the cache, only the patches referenced by the cache list have 

their data uncompressed. In (b), a path in the cache list is referenced, as result it is moved to the top of 

the cache list, no other operations are required. Next, in (c), a patch not in the cache list is referenced, as 

consequence, and because the cache list is full, the patch referenced at the bottom of the cache list is 

removed from the list and its data is compressed, then the newly reference patch is added to the cache 

list and its data in uncompressed.

a) b) c)

Fig 3 / Simplified UML diagram of our Sparse-Dense framework. In this framework there is a clear 

separation between the volumetric grid space management and model implementation.

a) L=4, ≈60% space overhead b) L=8, ≈ 72% space overhead c) L=16, ≈ 81% space overhead

This Research Unit is funded by National Funds through FCT - Foundation for Science and Technology, in the context of the project PEst-OE/EEI/UI0127/2013.

Fig 4 / Fr-Campus dataset at 0.2m resolution (size of scene: 292.4m × 167.1m × 27.7m)

Fig 5 / Evaluation result of mapping with known poses 

at 0.1m resolution with the Fr-Campus dataset. a) 

Update times for each scan of Octomap and out 

solution. b) Update times for each scan with our 

solution including online data compression. c) Memory 

usage during mapping with and without compression. 

a) b)

c)
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Deriving ECG to compute inhalation during 

an experimental fire

Abstract
During forest fires firefighters 
are exposed to several 
pollutants at different 
concentrations, which can 
induce critical health problems, 
such as cardiac disorders.
The main goal is to estimate 
firefighters’ pollutants inhalation 
when in operational scenarios 
by combining environmental 
and physiological information. 
The ECG-derived respiration 
(EDR) was estimated and 
convoluted with pollutants 
concentration to estimate 
individual smoke inhalation. The 
analysis of smoke inhalations 
allowed to detect extensive 
exposures and to identify 
critical situations namely risk of 
faint due to smoke intoxication. 
Using the PHT (a change 
detection test) we have found 
that changes in heart rate signal 
were related with variations in 
pollutants inhalation. Therefore, 
we propose an automated 
method that, by detecting 
changes in the heart rate, could 
be used to prevent and detect 
hazardous situations during 
firefighters activities in 
operational scenario like forest 
fires. 
Moreover, the results encourage 
the development of a decision 
support system to be applied in 
real-time during firefighting 
scenarios. 

Data collection and methods
Data gathered during experimental fires performed in 2015 in the region of Gestosa, central Portugal (figure 1) from four male firefighters (FF1 to FF4). All 
firefighters (FF) were healthy and physically active. FF ages ranged from 19 to 36 years old (24±8). FF were equipped with the VR2 system, shown in 
figure 2, used to collect physiological signals through the Vital Jacket®, such as electrocardiogram (ECG), heart rate (HR), respiratory rate (RR) and body 
temperature. The individual exposure to carbon monoxide (CO) concentration was monitored using the CO GasAlertExtreme equipment (from BW 
technologies). The respiratory signals were derived from the information in the ECG using ECG-Derived Respiration (EDR) methods.
From CO measured values and EDR we computed the inhaled CO dose of the FF using the concentration and Respiratory Minute Ventilation (RMV).
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Conclusions
• In real conditions, FF are exposed to levels higher than recommended;
• Location of FF towards the fire can increase highly the exposure [1];
• Changes in HR seem to be related to CO inhalation [2];

Future work
• Evolve a decision support system for management of the firefighters in 

forest fire scenarios;

Objective 
• Estimate firefighters’ pollutants inhalation during operational scenarios 

activities;
• Identify changes in HR & pollutants inhalation;
• Avoid / reduce health problems raised by exposure to smoke;

Fig 2 / VR2 monitoring equipment: 1) 
VitalJacket® t-shirt, 2) GPS, 3) FREMU 4) 
smartphone, 5) GasAlertMicro 5 PID, 
6) GasAlert CO. 

Fig 1 / Experimental layout of the 5 burnt blocks. 
Circles 2 and 3 indicate the position of FF2 and FF3, 
respectively. 

FF1 & FF2  bottom of the 
burn blocks

not exposed to smoke

FF3 influenced by 
the smoke plume

exposed to smoke
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Results

The CO exposure of FF2 are one order of magnitude lower than FF3 values that surpass 
accepted safety guidelines several times during the exercise (TLV-TWA & TLV-STEL).

Detection in HR using PHT

Figure 3 / CO concentration (ppm) and inhalation for FF2. Figure 4 / CO concentration (ppm) and inhalation for FF3. Figure 5 / Detected changes in the HR using PHT 
associated with variations in the CO inhalation [2].

Exposure to CO
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TEMA
Centre for Mechanical Technology and Automation

Department of Mechanical Engineering, University of Aveiro

The Mission and the Vision
The Centre for Mechanical 
Technology and Automation 
(TEMA) is a Research Unit created in 
1996 and composed by a team of 
researchers from the Department of 
Mechanical Engineering, with the 
collaboration of highly recognized 
experts in a number of scientific 
fields.

TEMA combines key expertise and 
valuable human resources in six main 
areas: Advanced Mechanical 
Engineering, Applied Energy, 
Biomechanics, Development of 
Simulation Software, 
Nanoengineering and 
Transportation Technology. The 
ambitious strategic plan of TEMA 
relies on both scientific productivity 
as well as its transfer to the society.

This is carried out supporting the 
region’s economic potential priorities, 
following a Smart Specialization 
Strategy totally aligned with the 
international agenda for Research 
and Innovation. The core activities of 
TEMA rely on the development of 
competitive products based on 
traditional technologies and 
nanoengineering; computational and 
physical tools to enhance the quality 
of the final product and the associated 
manufacturing processes; and the 
development of new or optimized 
technologies to increase production 
processes’ effectiveness.

Currently, TEMA was the only 
Research Infrastructure – totally 
centered at University of Aveiro – to 
be recognized by FCT as deserving to 
be part of the Portuguese Roadmap 
of Research Infrastructures, being 
recently accepted in the selective 
group of Key Enabling Technologies 
Centres of the European Commission.

Advanced Mechanical Engineering (GAME)
GAME Research Group is committed to the excellence in advanced mechanical 
engineering and fracture mechanics, both from the numerical as well experimental 
points of view.
Key areas of intervention: Anisotropic hardening; Dislocation interactions; 
Experimental analysis; Joining of components; Two-phase material; Laminated 
composites; Structural adhesives.

Applied Energy (AE)
The Applied Energy Research Group is grounded in interdisciplinary areas focused 
on the topic of efficient energy utilization, its activity including fundamental and 
applied research, together with the industrial sector.
Key areas of intervention: Cooling systems; Fluid dynamics; Life cycle analysis; 
Magnetic induced circulation; Nanoparticles; Natural and forced convection; 
Renewable energy; Fuel cells.

Biomechanics (GIBUA)
The Biomechanics Research Group provides a bridge between mechanical concepts 
and bio-medical applications, particularly the development of medical devices.
Key areas of intervention: Bio-CAD modeling; Biphasic models; Implants and 
prosthesis; Multi-disciplinary approach; Musculoskeletal system; Reverse 
engineering; Tissue engineering.

Development of Simulation Software (GRIDS)
The GRIDS Research Group is a dynamic and entrepreneurial group developing 
activities on mechanical technology, metallurgic engineering and computational 
mechanics, aligned with the Society’s needs and challenges. GRIDS tackles a wide 
variety of research areas in engineering, dealing not only with computational 
modeling and simulation but also with experimental analyses.
Key areas of intervention: Manufacturing; Cellular materials; Constitutive 
modeling; Multi-scale models; Structural dynamics and stability; Thermo-
mechanical models; Software development; Numerical simulation and experimental 
methods; Finite Element, Isogeometric Analysis and other advanced methods.

Nanoengineering Research Group (NRG)
The Nanoengineering Research Group focus on this strategic field, with wide-
ranging industrial and social impacts for the next decades. The Group benefits from 
an interdisciplinary team with ambitious goals, offering advanced technology- and 
product-oriented research and services.
Key areas of intervention: Alternative fuels; Carbon nanotubes; Diamond; 
Graphene; Hydrogen; Fuel and solar cells; Biomaterials.

Transportation Technology (TT)
The Transportation Technology Research Group is focused in both fundamental 
research and applications, aligned with society needs, demands and National and 
European priorities, related to transportation system challenges, namely, road safety, 
sustainability and integration towards an optimized transportation network serving 
the community.
Key areas of intervention: Energy consumption; Emissions; Safety; Eco-routing; 
ITS; Life Cycle Assessment; Road traffic; Bicycles.

S ol idW or k s*S tu d e n t*E d ition .
*F or *A ca d em ic *Us e *O n ly .

TEMA 
Centre for Mechanical Technology and Automation 

Activities 
TEMA research unit is involved in  
a wide variety of areas, such as, 
mechanical technology, 
nanotechnology, surface 
engineering, flexible production 
systems, product development and 
prototyping, biomechanics, 
sustainable energy systems, 
mechanical testing, welding and 
computational mechanics. 
 
Impact 
TEMA`s research activities are 
inspired by the vision that 
knowledge generated by research 
is the drive to technological 
innovations, transforming 
advanced knowledge into 
products, processes and services. 
This is fundamental to 
competitiveness, long-term 
productivity growth and 
contributions to the society. The 
fundamental knowledge supporting 
engineering practice increasingly 
requires multi-scale approaches, 
from the microscopic level of 
nanotechnology to the macro level 
of engineering systems allied to 
robust computational tools. This 
strategy bridges scientific 
discoveries to practical 
applications and high-level 
engineering education, giving 
new PhD’s the skills to create and 
exploit knowledge and 
technological innovation. 
TEMA will continue to support the 
efforts based on the region’s 
economic potential and priorities. 
In this context, TEMA follows a 
“Smart Specialization” strategy that 
involves developing a vision, 
identifying competitive 
advantages through an 
entrepreneurial process of 
discovery, setting strategic 
priorities and making use 
of smart policies to maximize the 
knowledge-based development 
potential of the central region of 
Portugal. 
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Simulation 
Software 

Research and 
Development 

(GRIDS) 

Biomechanics 
(GIBUA)  

Advanced 
Mechanical 

Engineering and 
Fracture 

Mechanics 
(GAME) 

Nanotechnology 
Research 

Division (NRD) 

Transportation 
Technology (TT) 

Applied Energy 
(GAE) 

GAE
The Applied Energy research group develops 
work on thermomagnetic convection; 
alternative energy sources; energy and fluid 
mechanics; and enhanced thermofluids.
Keywords: Cooling systems; Fluid dynamics; 
Life cycle analysis; Magnetic induced 
circulation; Nanoparticles; Natural and forced 
convection; Renewable energy; Fuel cells.

NRD
The Nanotechnology Research Group 
commits to research and development of 
innovative nanostructured materials for 
application in biomaterials and medicine, 
electronics, surface sciences and energy. 
Knowledge in N&N is growing worldwide, a 
step forward is needed to incorporate these 
advances into beneficial technologies that 
improve the quality of life.
Keywords: Alternative fuels; Carbon 
nanotubes; Diamond; Graphene; Hydrogen; 
Fuel and Solar cells; Biomaterials

TT
The Transportation Technology research 
group develops work regarding safe, 
sustainable and integrated transportation 
systems: impacts of transportation systems, 
namely integrated modeling of traffic, fuel 
consumption, emissions and road safety; 
eco-routing & intelligent transportation 
systems; life cycle assessment of alternative 
energy vectors for transportation.
Keywords: Energy consumption; Emissions; 
Safety; Eco-routing; ITS; Life Cycle 
Assessment; Road traffic; Bicycles.

GAME
The Advanced Mechanical Engineering and 
Fracture Mechanics research group 
develops work on sheet metal forming 
processes; fracture mechanics; crystal 
plasticity; interlaminar fracture of laminated 
composites; mechanical behaviour of 
structural adhesives.
Keywords: Anisotropic hardening; 
Dislocation interactions; Experimental 
analysis; Joining of components; Two-phase 
material; Laminated composites ; Structural 
adhesives.

GIBUA
The Biomechanics research group develops 
work on computational and experimental 
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model. For the geometry and loading conditions tested in
Section 3.1, the critical elastic buckling stress value is equal to
scr|elastic ¼ 158.16Mpa. In order to cover the whole possible range
of values in the x-axis, the following distinct yield stress values
were chosen: sy0 ¼ 790.8, 395.4, 263.6, 197.7, 158.16Mpa. These
values of yield stress correspond to the x-axis values equal to 0.2,
0.4, 0.6, 0.8 and 1.0, respectively.

Different mesh systems were also tested (10"10, 20"20 and
40" 40 continuum-shell elements) with different levels of
geometric imperfections applied to the center node in the mesh.
The imperfection levels used are equal to 0.01, 0.1 and 0.5 times
the thickness value. Additionally, the influence of the gravity load,
as a buckling trigger, was also assessed.

For the fixed value of the hardening parameter (n ¼ 10), Fig. 6
shows the results for the different mesh densities and the
different imperfection types. The reference solution used in the
plot comes from Wang et al. [28]. It can be seen that the refined
mesh of 40" 40 elements with 0.1 t imperfection results in the
closest agreement with the reference solution. Mesh refinement
contributes to a better reproduction of the reference curve,
keeping the imperfection levels unaltered. A higher deviation

from the reference curve was observed for meshes with lower
imperfection values and/or gravity loads. For these cases a stiffer
behavior was obtained. A high imperfection value, on the other
hand, led to a softer behavior, as expected.

4. Buckling simulation of ISP structure with FSW

4.1. Simulation condition

When the sectional geometry of an ISP structure is simple, the
design of an optimal sectional shapes to sustain the maximum
buckling loads which vary along the span of the wing can
be carried out by an analytical design tool. However, if the
shapes become complicated or a weld line is incorporated, the
finite element method is useful. Finite element analysis is also
recommended for a detail level design to predict post-buckling
behavior, buckling modes and fracture even for a simple section.
Skin and stringer sectional shapes were generated for a given
critical buckling load using the Airbus optimization tool
(GENSIM). The software considers plastic deformation by the
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Fig. 14. Vertical displacement contours (buckling modes) for 3-stiffener ISP with FSW at the end of the simulation for: (a) 400kN section and (b) 600 kN section.
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model. For the geometry and loading conditions tested in
Section 3.1, the critical elastic buckling stress value is equal to
scr|elastic ¼ 158.16Mpa. In order to cover the whole possible range
of values in the x-axis, the following distinct yield stress values
were chosen: sy0 ¼ 790.8, 395.4, 263.6, 197.7, 158.16Mpa. These
values of yield stress correspond to the x-axis values equal to 0.2,
0.4, 0.6, 0.8 and 1.0, respectively.

Different mesh systems were also tested (10"10, 20"20 and
40" 40 continuum-shell elements) with different levels of
geometric imperfections applied to the center node in the mesh.
The imperfection levels used are equal to 0.01, 0.1 and 0.5 times
the thickness value. Additionally, the influence of the gravity load,
as a buckling trigger, was also assessed.

For the fixed value of the hardening parameter (n ¼ 10), Fig. 6
shows the results for the different mesh densities and the
different imperfection types. The reference solution used in the
plot comes from Wang et al. [28]. It can be seen that the refined
mesh of 40" 40 elements with 0.1 t imperfection results in the
closest agreement with the reference solution. Mesh refinement
contributes to a better reproduction of the reference curve,
keeping the imperfection levels unaltered. A higher deviation

from the reference curve was observed for meshes with lower
imperfection values and/or gravity loads. For these cases a stiffer
behavior was obtained. A high imperfection value, on the other
hand, led to a softer behavior, as expected.

4. Buckling simulation of ISP structure with FSW

4.1. Simulation condition

When the sectional geometry of an ISP structure is simple, the
design of an optimal sectional shapes to sustain the maximum
buckling loads which vary along the span of the wing can
be carried out by an analytical design tool. However, if the
shapes become complicated or a weld line is incorporated, the
finite element method is useful. Finite element analysis is also
recommended for a detail level design to predict post-buckling
behavior, buckling modes and fracture even for a simple section.
Skin and stringer sectional shapes were generated for a given
critical buckling load using the Airbus optimization tool
(GENSIM). The software considers plastic deformation by the
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Fig. 14. Vertical displacement contours (buckling modes) for 3-stiffener ISP with FSW at the end of the simulation for: (a) 400kN section and (b) 600 kN section.
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model. For the geometry and loading conditions tested in
Section 3.1, the critical elastic buckling stress value is equal to
scr|elastic ¼ 158.16Mpa. In order to cover the whole possible range
of values in the x-axis, the following distinct yield stress values
were chosen: sy0 ¼ 790.8, 395.4, 263.6, 197.7, 158.16Mpa. These
values of yield stress correspond to the x-axis values equal to 0.2,
0.4, 0.6, 0.8 and 1.0, respectively.

Different mesh systems were also tested (10"10, 20"20 and
40" 40 continuum-shell elements) with different levels of
geometric imperfections applied to the center node in the mesh.
The imperfection levels used are equal to 0.01, 0.1 and 0.5 times
the thickness value. Additionally, the influence of the gravity load,
as a buckling trigger, was also assessed.

For the fixed value of the hardening parameter (n ¼ 10), Fig. 6
shows the results for the different mesh densities and the
different imperfection types. The reference solution used in the
plot comes from Wang et al. [28]. It can be seen that the refined
mesh of 40" 40 elements with 0.1 t imperfection results in the
closest agreement with the reference solution. Mesh refinement
contributes to a better reproduction of the reference curve,
keeping the imperfection levels unaltered. A higher deviation

from the reference curve was observed for meshes with lower
imperfection values and/or gravity loads. For these cases a stiffer
behavior was obtained. A high imperfection value, on the other
hand, led to a softer behavior, as expected.

4. Buckling simulation of ISP structure with FSW

4.1. Simulation condition

When the sectional geometry of an ISP structure is simple, the
design of an optimal sectional shapes to sustain the maximum
buckling loads which vary along the span of the wing can
be carried out by an analytical design tool. However, if the
shapes become complicated or a weld line is incorporated, the
finite element method is useful. Finite element analysis is also
recommended for a detail level design to predict post-buckling
behavior, buckling modes and fracture even for a simple section.
Skin and stringer sectional shapes were generated for a given
critical buckling load using the Airbus optimization tool
(GENSIM). The software considers plastic deformation by the

ARTICLE IN PRESS

Fig. 14. Vertical displacement contours (buckling modes) for 3-stiffener ISP with FSW at the end of the simulation for: (a) 400kN section and (b) 600 kN section.
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Reduced graphene oxide  

for thermoelectric applications 

Abstract 

 

The unique properties, including 

high mechanical stiffness and 

strength, coupled with high 

electrical and thermal 

conductivity, make graphene as 

well as reduced graphene oxide 

(rGO) and carbon nanotubes 

(CNT) an exciting prospect for a 

host of future applications in 

nanoelectronics, thermal 

management and energy 

storage devices.  

 

Efficient thermoelectric (TE) 

energy conversion requires 

materials that have an enhanced 

power factor  

PF = S2×σ, where S and σ are 

the Seebeck coefficient and 

electrical conductivity, 

respectively, as well as reduced 

thermal conductivity k.  

 

In the presented work we show 

how PF can be improved: 

- in rGO freestanding paper by 

increase of annealing 

temperature from 180oC 

(rGO180) to 700oC (rGO700) or 

by addition of the CNT (with  

1, 20 and 50% of CNT content; 

- in stoichiometric and 

nonstoichoimetric Nb-doped 

SrTiO3 ceramics  (STNxO and 

nSTNxO, correspondingly) by 

addition of graphene oxide with 

further reduction. 

Thermoelectric energy conversion has the advantage to harvest widely 

distributed waste heat, and is also proved as an alternative route to convert 

solar energy into electric power economically.  

 

Applicable thermoelectric (TE) material needs to show high electrical 

conductivity σ and high Seebeck coefficient S, that leads to enhanced power 

factor PF = S2×σ.  

 

Moreover, PF in thin materials is much lower than that of the bulk samples 

due to size effect and fabrication of novel/composite materials with high PF 

is very important.  

 

Reduced graphene oxide (rGO) similarly to graphene has a high electrical 

conductivity and Seebeck coefficient. Thus, addition of rGO could increase 

PF of TE materials.  

 

Freestanding rGO and rGO with CNT papers (obtained by Hummer-based 

method with following simple vacuum filtration and thermal reducing) 

represent multi-layered continuous films (about 2-5µm each layer)  (Fig.1). 

However, pure rGO as freestanding paper samples annealed at 180oC 

shows not too high PF (0.0023μW*m*K-2). This value is increased in 10 

times (0.022μW*m*K-2) by annealing at 700oC (high temperature treatment 

leads to increasing electrical conductivity of rGO by its full reduction) or in 

30 times (0.063μW*m*K-2) by addition of 50% of CNT (Fig.2). 

 

Increase of the electrical conductivity as well as Seebeck coefficient lead to 

enhanced power factor, although, PF is still rather moderate (10-6) in 

comparison with bulk materials. 

 

Nb-doped SrTiO3 (ST) is well known n-type TE oxide. However, it has lower 

parameters than p-type TE oxides. Addition of GO to Nb-doped ST ceramics 

expected to result in composite material with high PF, promoting the 

formation of oxygen vacancies and nano-structuring. 

 

It is observed, that electrical conductivity slightly increases above 500K 

(227oC) and rises several times below this temperature with modification of 

Nb-doped ST by only 0.6wt% of GO, whereas Seebeck coefficient does not 

show significant change with GO addition. 

Thus, addition of GO leads to strong increase of PF (more than 2 times) 

below ~500K in Nb-doped ST, whereas above ~500K PF does not changed 

significantly.  

 

 

Conclusions 

 

This work shows that reduced graphene oxide can be modified to reveal 

enhanced thermoelectric properties as well as it can be used to improve the  

thermoelectric performance of oxide ceramics. Further study on 

improvement of different thermoelectric materials with reduced graphene 

oxide as nano-filler are ongoing. 

Fig 2 / Power factor and Seebeck coefficient of rGO freestanding  paper  without 

and with CNT 

.  

 

Fig 3 / Power factor of Nb-doped SrTiO3 ceramics modified by reduced 

graphene oxide.  
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Abstract 

The need for new materials and  

technologies that progressively  

lead to fossil fuel reduction and  

help mitigate global warming  

issues are motivating research  

efforts to develop new energy  

efficient and lightweight  

composite structures,  

foreseeing applications in  

emergent sectors, such as  

construction and automobile  

industries. The main goal of this  

work is the development of  

novel energetic/efficient,  

thermal and acoustic insulating  

and fire-retardant lightweight  

structures. For this, the  

combination of the remarkable  

properties of open-cell  

aluminium foams with cellulose  

foams incorporated with carbon  

nanostructures and  

microencapsulated phase  

change materials are being  

pursuit. 

Introduction 

Petroleum-based polymers are being replaced with biopolymers from  

renewable resources. Cellulose, as the most abundant renewable natural  

biopolymer on earth, have grabbed great interest. Cellulose foams have  

proven to be a good insulation material due to its thermal and acoustic  

insulation features [1]. The energy efficiency of such foams may be  

improved by incorporating microencapsulated phase change materials  

(mPCMS). Nonetheless, the flammability of these materials is a drawback  

for their application and therefore fire-retardant additives need to be added  

in order to satisfy the fire code safety requirements. Recently, carbon  

nanostructures (CNS) namely, graphene and graphene oxide, have  attracted 

the interest of researchers for its potential application as flame  retardant 

additives [2]. This work proposes a new approach to obtain a new  

lightweight matrix by introducing bacterial cellulose (BC) composite foam  

(mPCMs + CNS) inside open-cell aluminium foam resulting in structural  

sustained novel material that joins the individual features of all the materials  

present. 

Experimental 

1) Preparation and optimization of the BC/mPCMs/CNS proportion  

composition to create a foam by freeze-casting; 

2) Filling the pores of the open-cell Al-alloy foam with the BC/mPCM/CNS  

solution and then produce the cellulose foam by freeze-casting; 
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Graph 2 / Graph 1 legend. 

Cellular materials/graphene nanostructures with  

promising insulating and fire-retardant properties 
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Range where humans  

are more responsive 

BC+GO10 wt.% 

Carbon Nanostructures (CNS) 

Bacterial Cellulose (BC) 
Fire-retardancy  

Mechanical Strength 

Microencapsulated phase change  

materials (mPCMs) 
 

 
Energy efficiency 

Open-cell  

aluminium foam 

BC 

BC+GO10% 

BC+rGO10% 

Results 

Fire-retardancy 

BC 

Heating Cooling 

Peak (ºC) Onset (ºC) H (J/g) Peak (ºC) Onset (ºC) H (J/g) 

mPCMs 26.04 23.33 84.15 23.11 24.23 78.44 

BC - - - - - - 

BC+mPCMs10% 23.66 22.00 4.86 22.63 23.05 4.64 

BC+GO5%+mPCMs10% 23.51 21.86 6.72 21.67 21.98 6.77 

BC+rGO5%+mPCMs10% 23.70 22.01 6.55 22.38 23.01 6.21 

BC+GO10%+mPCMs10% 23.75 21.77 6.73 22.58 23.08 6.58 

BC+rGO10%+mPCMs10% 23.61 22.52 4.24 22.42 22.99 3.94 

Thermal and acoustic insulation properties 

Mechanical properties 

Final Remarks 

The BC nanocomposites present: 

 Fire-retardancy provided by CNS; 

 Thermal storage ability provided by mPCMs; 

 Acoustic and thermal insulation provided by the cellular structure of the  

BC composites; 

 Although mechanical properties were enhanced by the incorporation of  

GO, the mechanical strength of the composite is still low. The combination  

with Al-foam greatly enhanced the mechanical performance. 

Fig 1. Fire-retardancy of BC and BC composite foam. 

Thermal storage properties 
 

Table 1. DSC results of the BC composite foams and the mPCMs. 

Fig 2. Thermal conductivity of BC and BC  

composite foams. 

Fig 3. Sound absorption coefficient of BC  

and BC composite foams 

Fig 4. Mechanical compressive behaviour of BC Fig 5. Mechanical compressive behaviour  

and BC composite foams. of Al open-cell BC composite foams. 

x 1000 
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A pre-clinical test for the implanted shoulder

Access implant performance

Abstract

Shoulder trauma has been 

growing, as well as shoulder 

joint replacement with 

prostheses. 

Despite the relative success of 

shoulder arthroplasty, 

prostheses continue to be 

withdrawn form the market due 

to several problems.

In this study we developed a 

pre-clinical test that is capable 

of predicting short and long-

term performance of anatomical 

shoulder prostheses. 

The results predicted by the pre-

clinical test are in agreement 

with short-term clinical findings 

available in literature  of state-

of-the-art prostheses. The 

strategy used for the 

development of the pre-clinical 

test can be employed on the 

study of other shoulder implants 

before the in vivo clinical trials.

Shoulder replacement with a prosthesis is the ultimate resource

in the treatment of a shoulder pathology in view to restore its

function. The medical procedure is known as shoulder

arthroplasty and has been successful. However, prostheses

continue to present problems, mainly related with the glenoid

implant but also with the humeral implant. The most common

complication is related with the ease with which glenoid implant

loosens from bone, known as glenoid loosening.

To overcome implant-related problems many designs have

been developed, and despite the fact that the European Union

(EU) has established specific directives (93/42/EEC) to regulate

and ensure implants’ safety, there continue to exist prosthesis

recalled from market due to high failure rates, such as the

design withdrawn in February 2017 by a well-known company.

This and other cases corroborate our conviction that those

directives are not evaluating prosthesis efficiency. Due to the

implications that this problem has on public health, it is

essential to understand and evaluate the causes of failure of

shoulder prosthesis in order to find the most reliable solutions.

In this study we developed a pre-clinical test based on

computational modelling that predicts short and long-term

performance of anatomical shoulder prostheses. The pre-

clinical test developed is based on a finite element model,

validated both experimentally and with clinical data. For the

validation, an experimental model using synthetic bone

structures was developed. With the numerical model is possible

to investigate different bone/implant interfaces, and analyse the

stress/strain patterns of bone structures and of the implants

used in the study. The pre-clinical test developed allows to

study the influence of prosthesis design, and relate its results

with the causes of failure of shoulder implants.

The results of the pre-clinical test are in accordance with the

clinical findings for state-of-the-art shoulder implants. The pre-

clinical test developed is capable of predicting shoulder implant

performance and the strategy used can be employed on the

study of other shoulder implants before the in vivo clinical trials.
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a)  Isolated roundabouts b) Roundabout corridor

Results

Differences between isolated roundabouts and along corridors

Vehicles in roundabouts corridors not always attain cruise speed after 

exiting roundabout in contrast to isolated roundabout (Fig. 5-a), especially 

for short spacing between adjacent roundabouts (Fig. 5-b).

Downstream areas had impact on emissions when roundabouts are fairly-

spaced (Fig. 6-a), but circulating sub-segments impacted on corridors 

with evenly-spaced roundabouts, again for short spacing (Fig. 6-b). 

Spacing between intersections had moderate impact on vehicular 

emissions (Fig. 7), but the effects of deflection angle at the entrances 

(element that impacts emissions on isolated roundabouts) were very small.

Comparing corridors with different forms of intersections

Conclusions

• Features that impact speeds profiles and emissions differ between 

isolated roundabouts and along corridors;

• Spacing impacts emissions in corridors (low spacing, higher emissions);

• Conventional and innovative roundabouts in corridors performed well;

• Small isolated turbo-roundabouts are not recommended.

a) b) c) d) 

a) Equally-spaced b) Evenly-spaced

Understanding Roundabouts:

Together or Isolated?

Abstract

There is an extensive body of 

knowledge about traffic 

performance and emissions at 

isolated roundabouts. Little 

research has been conducted on 

traffic operations from the use of 

functionally interdependent 

roundabouts in series along 

corridors.

Thus, this work explores the 

differences in traffic performance 

and emissions between isolated 

roundabouts and along corridors. 

The study also performs a 

comparison of corridors with 

different forms of intersections 

such as conventional (single and 

two-lane) and innovative 

roundabouts (turbo-roundabouts), 

traffic lights and stop-controlled 

intersections.

The results showed that, if spacing 

is short, vehicles will not reach 

cruise speeds after exiting 

roundabouts towards adjacent 

roundabout. Also, it was found that 

emissions in corridors were not 

impacted by deflection angle as 

happened at isolated roundabouts. 

Roundabout corridors operated 

well below saturation, but in some 

cases they can generate high 

delay and emissions when 

installed at isolated intersections 

(e.g., small turbo-roundabouts).

Background

Roundabouts can meet multiple performance goals regarding the traffic 

operation, safety, and societal. This trend has extended to corridors with 

roundabouts in series, which are becoming widespread in many countries 

(Fig. 1). The benefits of roundabout corridors are:

1) to allow U-turns opportunities to enable the access to restricted 

roadways and prevent some crashes;

2) to maximize capacity without the need for excess turn lane storage;

3) higher likelihood to having better travel time. 

Research has dealt with the operational and emission impacts of isolated 

roundabouts, but these may not be applicable to roundabout corridors. 

Thus, the main objectives of this research are:

• Are there differences in speeds and acceleration profiles, and emissions 

between roundabouts in isolation and in series on an arterial?

• Which form of intersection is more suitable on a corridor level?

Methodology

Paulo Fernandesª,

Margarida C. Coelhoª, Nagui Rouphailb

aDepartment of Mechanical Engineering, TEMA, University of Aveiro
bDepartment of Civil Engineering, NCSU, North Carolina State University

Fig 1 / Example of a Roundabout Corridor in Braga, Portugal.
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 Traffic and pedestrian flows;

 Vehicle dynamic data;

 Driver behavior patterns.

Data collection at 

roundabout corridors

CO2, CO, NOX and HC 

Emissions Estimation

Traffic Modeling

Speeds profiles along 

corridor

 Circulating Area;

 Downstream;

 Midblock;

 Upstream.

Vehicle Specific Power (VSP)

Model Calibration and 

Validation

 Traffic flows;

 Speeds;

 Acceleration-Deceleration

Alternative Scenarios

Fig 2 / Overview of the developed research.

14 sites: Corridors with roundabouts, turbo-roundabouts, traffic lights and stop-controlled

Source: https://maps.google.com/Site location

United 

States

Portugal

Spain

The Netherlands

Fig 3 / Studied sites (2,000 km of road coverage over the course of 50 h).

Emissions Estimation – VSP Approach 

Passenger Cars                            Light Commercial Vehicles

VSP = v×[1.1×a + 9.81×sin(arctan(grade)) + 0.132] + 0.000302×v3

Where: VSP = Vehicle specific power (kW.ton-1); v = speed (ms-1); 

a = acceleration (ms-2); grade = slope (decimal fraction).

Traffic Modeling – VISSIM microscopic model

Fig 4 / Turbo-roundabout corridor in the Netherlands modeling in VISSIM.

Source: https://maps.google.com/
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Fig 6 / Acceleration and CO2 along roundabout-corridors: a) equally-spaced; b) evenly-spaced.
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Note: Model coefficients and R2 statistically different from 0 (p-value < 0.05)

Corridor Layout Overall Performance

Roundabouts
number of vehicle stops compared to signalized and 

stop-controlled corridors;    emissions (4-5%, depending 

on the pollutant) than signalized corridors.

Traffic

Lights

50% stops than roundabout corridor; Under high traffic 

demands, similar performance and emissions outcomes 

than a roundabout corridor can be reached.

Stop

Controlled

For corridors with unbalanced traffic between main and 

minor streets and high through traffic, is the best solution 

(16%      emissions than roundabout corridor)

Turbo

Roundabouts

Similar emission levels (<1%) than conventional two-lane 

roundabout corridor; Small isolated turbo-roundabouts 

emissions (20%) than multi-lane roundabouts.

Tab 1 / Traffic Performance and Emission impacts

Fig 5 / Speed Profiles: a) isolated roundabouts; b) roundabout corridor.
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Heat transfer in micro heat exchangers operating 

with CNT based nanofluids: A numerical approach 

Graph 2 / Graph 1 legend. 

Wagd Adnan Ajeeb, 

M.S. A. Oliveira, B. Abreu, N. Martins

Department of Mechanical Engineering, University of Aveiro

Abstract

The effect of using MWCNT 

nanofluids as the heat transfer 

medium in microchannel heat 

exchanger (MCHE) will be 

investigated using computational 

Fluid dynamics(CFD) tools. The 

heat transfer performance of CNT 

nanofluids in micro channels will 

be assessed for a wide range of 

operating conditions comprising 

the overall parameters known to 

directly influence the 

thermophysical and transport 

properties of the heat transfer fluid, 

namely its base fluid, nanoparticle 

geometry and concentration. 

Moreover, three micro heat 

exchanger geometries and 

assemblies will be investigated in 

order to assess fluid flow 

dynamics. The overall problem will 

be solved through the one-phase, 

3D, steady, laminar and turbulent 

developing flows and conjugate 

heat transfer phenomena governing 

equations for different micro heat 

exchanger geometries using finite 

volume methods in Fluent-ANSYS 

software. The thermophysical 

properties of MWCNT nanofluids 

have been measured 

experimentally and conveniently 

modelled. This study intends, 

therefore, to investigate through a 

numerical approach, the heat 

transfer phenomena in 

microchannels typically subjected 

to high pressures and where high 

rates of heat transfer in relatively 

small spaces and volumes are 

required.  The study will provide a 

means to establish the relative 

influence of the CNT nanofluids 

properties on the overall heat 

transfer and fluid flow effectiveness 

of such systems rendering it a tool 

to assist the tailoring of the heat 

transfer fluid to specific heat 

exchanger applications, namely: 

micro-electromechanical systems, 

solar energy, aerospace 

applications.

Compact heat exchangers are characterized by high heat transfer

performance resulting in a small volume per heat load, lower fluid

requirement and lower operational cost. However, there are some known

limitations: the limited channel cross section results in a higher pressure

drop and the heat transfer intensification is limited by the physical properties

of the working fluid. This work plan focuses on the study of CNTs nanofluids

as a heat transfer working fluid in heat exchanger applications. The

enhanced thermo-physical properties of MWCNTs nanofluids (namely,

thermal conductivity, viscosity, specific heat and density) obtained using

mixtures of Distilled Water (DW) and Ethylene Glycol (EG) as base fluids

and different nanoparticle geometries at different concentrations have been

studied and modelled by this research team in the last years. Multiphysics

Computational Fluid Dynamics (MCFD) is today a powerful research tool to

study realistic heat exchanger geometries and assembly configurations. The

analysis of the individual and conjugated importance of parameters such as

fluid temperature, Nusselt number, thermal resistance, friction factor,

entrance length and pressure drop will establish the importance of

nanofluids properties on the overall heat transfer phenomena as well as on

the micro channels fluid flow dynamics, required to support the design of

high performance heat exchangers.

Problem 

_Compact heat exchangers’ performance is limited by working fluid

properties.

_Studies related to enhancing heat transfer coefficient in compact heat

exchangers using nanofluids as working fluid are limited in number and

complexity.

_Very rare studies on MWCNTs nanofluids as real working fluids.

Solution/proposal

_Obtain a numerical model of CNT nanofluids thermal behaviour flowing in

micro channels for a variety of flow regimes (i.e. laminar or turbulent, steady

state or transient) and channel geometries.

_Evaluate the performance of different compact heat exchangers

geometries and configurations working with MWCNT nanofluids as thermal

working fluids, using CFD tools.
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Fig 2 / Liquid cooling targets advanced microelectronics (Datta, Lin, Choi, 

Mcmaster, Brewer, Werner & Rebarber, 2007).

Fig 4 / Temperature distributions of fluid field in a numerical model for Micro Heat 

sink (Zhao, Huang, Gong & Huang, 2015)

Fig 3 / Fluid flow in microchannel using Fluent-ANSYS software.

Fig 1 / Producing Nanofluid.
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RISCO
Aveiro Research Centre of Risks and 
Sustainability in Construction

Abstract
Centred in the Civil Engineering 
domain it also develops 
research on frontier areas such 
as mechanical, materials or 
environmental engineering as 
well as architecture. In fact, 
RISCO aims at bringing together 
different areas of knowledge in 
order to ensure the 
interdisciplinary interaction to 
achieve excellence of scientific 
production and technology 
transfer in those currently very 
important domains. For this 
latter purpose to be achieved, 
this research unit aims to 
aggregate around it industry 
and companies interested and 
involved in the scientific output 
coming from its R&D work. 
RISCO´s research is supported 
by both public and private 
funds. In the last 2 years, its 
researchers published over 140 
papers. Beyond this, RISCO 
researchers have an extensive 
network of international 
collaborators with whom they 
share projects, students and a 
range of other scientific 
initiatives. 

Risks in the built environment
This thematic line aims at:
• contributing to the improvement of the knowledge about the vulnerability of 
buildings and infrastructure under different risks such as risk of floods, 
earthquakes, fire or ageing;
• conducting research in order to promote accurate methodologies for safety 
evaluations of new and existing buildings and infrastructures;
• studying appropriate measures for improving durability, extending service 
life and developing tools for managing built environment to ensure adequate 
reliability, with a view to rational use of existing resources.

The main actions that are targeted within this thematic line are:
• repair and strengthening of structural damage caused by catastrophic 
events; assessment of existing structures;
• structural fire resistance and fire safety engineering;
• design of structures for earthquake resistance;
• prevention of disproportionate or progressive collapse;
• coastal protection;
• flood protection;
• and improvement of geotechnical characteristics of soils.

Construction sustainability
This line focuses on three main areas of sustainability, namely:
• development and assessment of sustainable materials and products;
• sustainable construction and conservation technologies and systems and; 
• energy and environmental impacts and performance of the built 
environment, which relates to the efficient use of resources such as energy, 
water and materials.

These lines apply to all construction works (buildings and infrastructures).
Subjects like new functional materials or solutions that contribute to a more 
sustainable construction, recycling and waste valorisation in building 
materials, environmental impact studies, recovery of nutrients, like 
phosphorus, from the building drainage systems are some of the contributes 
in this area, among others.

Built heritage conservation and restoration
This thematic line will follow three major areas of research aiming to achieve 
a larger level of knowledge about relatively old materials and construction 
techniques, in order to enable the development of rehabilitation actions that 
are compatible with existing materials and structural systems.

• The first line of research will include both laboratory and field experimental 
tests.
• The second line of research will deal with the search for adequate 
numerical models able to represent the behaviour of the constructions.
• Finally, the third line of research will deal with the development of 
environmentally friendly materials and strengthening techniques, involving a 
low level of structural intrusion and a high level of reversibility and 
compatibility with the existing construction.

Fig 1 / Built heritage conservation and restoration (adobe constructions, 
ceramic tiles, vernacular architecture). 

Department of Civil Engineering, University of Aveiro

COLOCAR LOGOTIPOS  DAS INSTITUIÇÕES 
FINANCIADORAS

Fig 2 / Shoreline evolution, loss of territory, sustainability

Fig 3 / Energy efficiency, water efficiency, sustainable construction products
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Investigation on a Pressure-Sensitive 

Concrete with Carbon Nanoparticles Addition 

Application for Traffic Monitoring 

Abstract 

Recent advances in 

nanotechnology have guided the 

development of a new 

generation of multifunctional 

construction materials. An 

example of this are cement-

based composites, some of 

which can be used not just to 

pave roads but also to monitor 

them. This is due to their 

piezoresistive abilities given by 

the addition of carbon-based 

nanofillers. Here a cement 

composite, integrating a carbon 

black (CB) filler, in investigated. 

The mechanical essays were 

performed under realistic stress 

conditions, typical of 

automobile traffic. A linear and 

reversible pressure-sensing 

performance was found with 

good sensitivity indexes (gauge 

factors of ca. 50). Overall, the 

results show that CB/cement 

composites can act as stress-

sensitive materials for traffic 

monitoring. 

Overview 

Advances in material science have enabled the synthesis of “smart” 

materials that could ultimately replace the function(s) presently carried out 

by instrumentation. Studies demonstrate that compressive loadings may 

increase the conductivity of cement composites through a phenomenon 

called piezoresistivity (capacity to vary the electrical resistance upon stress 

stimuli), by the addition of carbon-based nanofillers. The integration of 

pressure-sensitive cement materials, so-called PCSS (piezoresistive 

cement-based self-sensors), in pavements may be an interesting solution. 

They would allow the monitoring of vehicles flow density, speed and also 

weighting-in-motion to categorize the type of traffic in real-time (Han et al., 

2015). Such could be a key to solve common drawbacks of conventional 

embedded sensors, such as a poor durability, high cost and low accuracy. 

This research focuses on the development of a pressure-sensitive concrete 

for traffic monitoring wherein carbon black (CB) particles are used as 

conductive filler (Monteiro et al., 2017). The piezoresistive response of the 

composite is evaluated under traffic-like compressive stresses. 

 

1 - Piezoresistivity principle 

Piezoresistivity is a physical property of materials defined as the change of 

the electrical resistivity upon mechanical strain stimuli. Fig. 1 illustrates how 

the phenomena occurs in conductive concrete.  

André Monteiroa,b 

Axel Loredoc, Pedro Costac, Markus Oeserb, Paulo Cachima  

a Department of Civil Engineering, RISCO, University of Aveiro 

b Institute for Highway Engineering, ISAC, University of Aachen 
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Compression of 

conductive concrete  

Change in the 

electrical percolation 

paths of the matrix 

Change in the 

electrical percolation 

paths of the matrix 

Decrease of 

Electrical Resistivity 

Fig 1 / Description of the piezoresistive principle   

 

2 - Conductive cement composition 

• Cement/aggregates ratio:  0.5 (in volume) 

• Water/cement ratio: 0.6 (in weight) 

• Superplasticizer: 4% of the binder mass 

• Carbon black: 6.5% of the binder mass (1.91 vol%) 

 

3 - Fabrication process 

The fabrication of the pressure-sensitive concrete is done by incorporating 

two grid-like electrodes into the conductive concrete specimens. Slab-

shaped configurations were tested. These could be easily placed on the 

surface or underneath the wear layer of selected pavement sections (Fig. 2). 

Fig 2 / lllustration of the PCSS fabrication process. 

 

Fig 3 / Adopted acquisition setup and geometrical parameters of the PCSS.   

 

Graph 1 / Results of the dynamic piezoresistive experiments. 

 

5 - Results 

• Stresses ranging from 0.1 MPa to 2 MPa were applied with dynamic 

loading cycles. 

• Results show linear and repeatable relationships between the axial 

deformation and the FCR (see Graph 1).  

6 - Conclusion & future developments 

• Experiments demonstrated that stresses can be well estimated by the 

developed cement composite under traffic-like loading conditions.  

• The findings open doors for the embedment of PCSS in pavements, in 

order to validate the concept under real conditions (Fig. 4). 

4 - Signal acquisition (two-electrode method) 

The signal taken from pressure-sensitive concrete is based on the fractional 

change in electrical resistance (FCR) between the two embedded 

electrodes. Fig. 3 Illustrates the adopted setup. A potential difference (Us) is 

applied between both electrodes and the resistance of the PCSS (Rs) is 

computed by implementing a voltage divider through the resistor Rr. 
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Fig 4 / Hypothetical application of cement-based sensors for traffic monitoring (Han et al., 2015).    
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Cross-Shore Numerical Modelling of Beach 

Nourishments

Abstract

Beach fill design typically 

involves nourishing one or 

several of the following coastal 

features with sand: the dune, 

the beach berm, the beach face, 

and nearshore bars. Various 

types of models have been 

applied to predict the short-term 

response of fills, for example 

the initial cross-shore 

adjustment and the 

redistribution of the nourished 

material during severe storms 

(hours to days), e.g., SBEACH 

and XBEACH, but very few 

models can be applied to 

estimate long-term cross-shore 

responses of fills, where the 

beach moves towards a new 

equilibrium state (years to 

decades). The impact of varying 

the location, volume, and 

frequency of placing sand on an 

open beach is here explored by 

investigating the redistribution 

of the nourished sediment 

towards equilibrium in the two-

dimensional vertical plane. The 

potential evolution of distinct 

nourishment scenarios is 

simulated with a numerical 

cross-shore sand transport and 

profile evolution model (the CS-

model) designed to describe the 

evolution of the beach-dune 

system at decadal scale. This 

model is also applied to a study 

case to demonstrate its 

applicability in predicting the 

temporal and spatial variation of 

artificial nourishments. Overall, 

model predictions showed good 

agreement with the 

observations collected over 

more than a year after the 

nearshore placement project 

has been completed. 

Fig 1 / Hypothetical nourishment schemes investigated (varying the placement location). 
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a) Dune b) Berm c) Profile d) Bar 

Results – Hypothetical scenarios 

- Varying cross-shore location

- Varying the schedule for fill placement

- Varying the sectional volume

Note: The continuous and dashed lines represent the modeled berm (yB) and seaward dune

foot (yS) positions (left) and the dune (VD) and bar (VB) volumes (right), respectively.

Results – Silver Strand case study, profile evolution after nourishment

Background

The CS-model consists of a set of modules describing the main relevant 

cross-shore sediment transport processes in a long-term perspective: dune 

erosion and overwash, wind-blown sand transport, and bar-berm material 

exchange. The modules contain physically based algorithms that have been 

validated with laboratory and field data. For example:

• Dune erosion during storms are modeled using impact theory, where 

overwash and breaching may occur;

• Recovery of the dunes could take substantial time, depending on the 

conditions for wind-blown sand, and even irreversible changes to the 

coastal system may take place.

A set of sand volume conservation equations are employed and solved 

together with cross-shore transport equations in order to describe the 

evolution of key morphological features of the cross-shore profile.

Methodology

Different design schemes for beach nourishments were simulated with the 

CS-model. The first cases focused on the optimal location for placing 

sediment, specifying four key cross-shore locations for the fill (see Fig. 1):

• High up on the subaerial portion of the beach (on the seaward dune face);

• Along the berm (increasing the berm height);

• On the beach face (increasing the berm width);

• At the bar system (increasing the offshore bar volume).

Subsequently, the bar scheme was selected and six other hypothetical 

nourishment scenarios were simulated to focus on the frequency 

(considering one, two, and four nourishment operations during the 

simulation period) and the magnitude of the intervention (considering distinct 

sectional volumes). Results are presented in Graphs 1 to 6. Finally, the 

results of a case study are presented (Graphs 7 and 8).

Conclusions

- Most of the nourishment schemes differed mainly concerning the time 

evolution of profile adjustment towards a new equilibrium state, whereas the 

equilibrium states themselves were similar;

- Profile and bar scheme showed similar behavior, quickly reaching the 

same equilibrium states (typically during one seasonal cycle);

- Dune nourishment indicated that the material remains high up in the 

profile, requiring longer periods to adjust compared to the other schemes, 

being highly dependent on the occurrence of high-energy waves to 

redistribute the nourished sand;

- An increase in the berm height acted as an additional dune protection 

against storms, since the probability of waves reaching the dune decreases, 

preventing erosion;

- After a specific nourishment volume, the profile does not benefit from an 

increased fill volume;

- The schemes tested with different placement chronology tend to reach 

similar values for the berm position (yB) after the same nourishment volume 

has been placed in the profile;

- For the case study of Silver Strand, the onshore sand movement and 

berm advance that has been documented between Dec-88 to Feb-90 could 

be satisfactory reproduced, although some longshore perturbations affecting 

the model performance were identified.
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Graph 1 / Modeled results for yS and yB .

Graph 3 / Modeled results for yS and yB.

Graph 5 / Modeled results for yS and yB.

Graph 2 / Modeled results for VD and VB.

Graph 4 / Modeled results for VD and VB.

Graph 6 / Modeled results for VD and VB.

Graph 7 / Modeled and observed values 

for yS and yB.

Graph 8 / Modeled and observed values 

for VB.
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Nanotechnology applied to Construction 

Experimental and numerical study of building 

solutions with phase change material 

Abstract 

The phase change material 

(PCM) applied in the building 

envelope, more specifically in 

new and existent buildings, can 

decrease the building energy 

consumption and improve the 

thermal comfort by enhancing 

the thermal energy storage 

capacity of building envelope. 

The main goal of the present 

work is to assess the thermal 

characteristics of polyurethane 

(PU) foam layer with PCM and to 

quantify the potential as thermal 

regulator of indoor spaces, 

reducing the temperature peaks 

and decreasing the temperature 

swing through the PCMs 

capacity to store and release 

energy. 

 

Experimental setup 

To evaluate the influence of PCMs (Micronal®DS 5001X) in the PU foam 

layer, the following experimental characterization tests were carried out over 

2 specimens:  

• Rigid PU foam with melamine and without PCM (RPU); 

• Rigid PU foam with melamine and with 5wt% PCM (RPU_5PCM). 

The Table 1 shows the results of the DSC analysis for the PU foam with 

PCM and for the pristine microencapsulated PCM (as expected, the melting 

and transient temperatures are similar). 

 

The hot box heat flux meter approach are presented for thermal 

performance evaluation of the PU foam layer with PCM. Fig. 2 shows the 

results of the experimental testing, which is based on the basis of the 

steady-state method in a thermal chambers, creates a relatively stable 

thermal environment by the simple hot box setup (see Fig. 1) . It was 

imposed a temperature profile on the metering chamber, from 12ºC to 52ºC, 

and measured the temperatures results on the cold chamber.  

 

 

Numerical simulation and validation 

Numerical simulations allow to establish the PCM performance over a wide 

range conditions and different operating modes. A numerical simulation 

model was developed using ANSYS-FLUENT (see Fig. 3), and the results 

were validated resourcing to the experimental tests.  

 

The temperature contours (Fig.4 and Fig.5) for the selected time step on the 

indoor domain (cold chamber) shows the thermal insulation effect of each 

model: RPU foam layer and RPU_5PCM composite layer. Comparing the 

temperature contours, the RPU_5PCM model presents a lower reaction to 

the imposed conditions. The temperature reduction was higher in the 

maximum temperature, which is 2-3ºC lower on the RPU_5PCM model. The 

minimum temperature was similar on both models (with and without PCM). 

Compared with the experimental results, the thermal behavior of the 

temperatures are similar, however the numerical simulation and their 

validation is under final developing. 

The RPU_5PCM model reduce the temperature peaks and attenuate the 

temperature swing on the indoor spaces through storing and releasing 

energy. 

 

 

Conclusion 

The results shows the PCM potential: reduction of the temperature swing 

and increase of the time delay, compared with the regular foam solutions 

(thermal amplitude reduction of 2-3ºC). 

Also, the numerical simulation can handle as essential design tools to 

evaluate new solutions and test potential technologies for minimizing energy 

consumption in the buildings. 
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Fig. 1 Scheme of the hot box heat flux meter approach.  

 

Specimens 

Melting Solidification 

Melting 

temperature 

Tm (°C) 

Transition 

temperature 

Tt,m (°C) 

Melting 

latent heat  

ΔHm (J/g) 

 Solidification 

temperature  

Ts (°C) 

Transition 

temperature 

Ts,m (°C) 

Solidification 

latent heat 

ΔHs (J/g) 

PCM (Micronal® 

DS 5001X) 
27.55 25.36 97.85 25.19 25.94 96.33 

RPU_5PCM 23.54 22.31 6.16 22.30 22.87 5.96 

Table 1 DSC results of the PU foam layer and oh the PCM.  

 

Fig. 2 Imposed and measured temperature profiles. 

 

Fig. 3 Numerical model of the experimental tests . 

 

Tmax: RPU Tmax: RPU_5PCM 

Fig. 4 Temperature contours for the maximum temperature. 

 

Tmin: RPU Tmin: RPU_5PCM 

Fig. 5 Temperature contours for the minimum temperature. 
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Fig 3 / Horizontal section and female joint detail.  
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Development of an energy-efficient enclosure 

wall panel system for new to existent buildings 

Abstract 

Prefabricated Enclosure Wall 

Panel Systems (PEWPS) are 

frequently used merely for 

economic and/or aesthetical 

reasons. However, the 

technology involved in these 

systems has the potential to 

maximize the functional benefits 

of panelised façades on 

building’s performance, thus 

contributing for sustainable 

strategies for high-performance 

building envelopes. 

As buildings are the largest 

users of energy in our society, 

and the façade is in its turn one 

of the most significant 

contributors to the 

corresponding energy budget 

and comfort parameters, there is 

a great potential for façades to 

increase the energy-efficiency 

and to reduce the environmental 

footprint of buildings during 

operation. 

To achieve these objectives, the 

present work aims at the 

development of a prefabricated 

enclosure wall panel system in 

alliance with several  research 

aspects, namely in what 

concerns material development, 

such as eco-materials, Phase 

Change Materials (PCMs), 

Construction and Demolition 

Waste (CDW), and emerging 

innovative technologies in 

façade design (e.g. green walls, 

biomimicry, solar technologies, 

etc.). 

Gonçalo Correia Lopesa 

Romeu Vicentea, Miguel Azenhab, Tiago Miguel Ferreirab 
aCivil Engineering Department, RISCO, University of Aveiro 
bCivil Engineering Department, ISISE, University of Minho 

This project has received funding from the 

European Union’s Horizon 2020 research and 

innovation programme under grant agreement 

No 723825. 

This work describes the development of a prefabricated enclosure wall 

panel system for building envelopes, suitable both for façade retrofitting and 

new construction of highly energy-efficient buildings (see Fig. 1). The system 

has a layered structure that consists of two panels (internal Ⓐ & external Ⓑ) 

(see Fig. 2 and Fig. 3), to be produced almost entirely from CDW raw 

materials. The internal panel is supported and fixed on each slab, and 

provides excellent acoustic insulation, some degree of thermal insulation 

and thermal inertia, fire protection, weathertightness, indoor air quality, 

visual and textural comfort, with potential loadbearing capacity (depending 

on the mechanical strength of the metallic profiles). The external panel is 

fixed externally to the internal panel (or alternatively to an pre-existent wall 

in retrofitting interventions), and provides additional thermal insolation to 

satisfy the local performance requirements and to minimize thermal bridges, 

as well as contributes to the noise reduction, and increases biodiversity and 

aesthetics in an urban setting. 

 

Constitutive elements of the system 

Ⓐ Internal panel (600×3000×160): 

① Magnesium Oxide Cement board 

with reinforcing fibres, PCMs, and 

photocatalytic layer (doped TiO2); 

② Geopolymer layer (high density); 

③ Polyurethane insulating foam; 

④ Air gap; 

⑤ Recycled aluminum frame with 

lateral holes for wiring and piping; 

⑥ Metallic connector going through 

the male and female joints; 

⑦ Top and bottom U-channel rails 

drilled to the concrete slab. 

Ⓑ External panel (1200×600×var.): 

⑧ Polyurethane insulating foam with 

variable thickness; 

⑨ Geopolymer layer (low density) 

for plant fixation that also 

functions as a substrate for the 

green wall; 

⑩ Green wall with phytotechnical 

feasibility of cleaning water. 

 

 

 

(see Fig. 2 and Fig. 3) 

 

Overall approach and methodology of the project 

 

 

 

 

 

 

 

Final Remarks 

Numerous surveys show the direct positive effects of plants on humans and 

the urban microclimate, as plants remove/reduce toxic or harmful 

substances from the surrounding air (e.g. Volatile Organic Compounds 

(VOCs), CO2, O3, etc.), and lower the ambient air temperature through 

shading by changing the albedos of urban surfaces (evapotranspiration 

cooling), which can mitigate the urban heat island effect. Thus, the 

presented system will provide the aforementioned benefits, as well as will 

contribute to greywater and stormwater management. 

In addition, taking advantage of prefabrication principles, the developed wall 

panel system has a huge potential of attaining the required level of 

customization, capable of fulfil the thermal performance requirements placed 

on the façade, regardless of the building’s location. 
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Fig 2 / Constitutive elements of the system.  

⑦ 

⑦ 

Fig 1 / Scheme of the assembly process of the developed system in a real façade.  
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Aveiro University campus challenge  

Advanced energy systems and solutions of the future 

Abstract 

United Nations Framework 

direct towards the development 

of sustainable buildings, being 

energy efficient, producing and 

storing energy and using 

resources in a sustainable way. 

Unfortunately, the rate of 

rehabilitation of older energy 

consuming buildings by new 

energy efficient or energy 

positive buildings in existing 

university departments is far too 

low to achieve the aimed energy 

and emission targets. Therefore, 

there is a need to study new 

energy systems which are able 

to opening new horizons. In this 

context the focus of this project 

are the geothermal systems and 

the sewer heat source to 

provide the aimed energy 

targets on schoolar buildings 

using the Aveiro University 

buildings as a case study. 

Acknowledging that the shallow 

geothermal applications as well 

as some recovery of wastewater 

heat are well established mainly 

in cold climate countries of 

Northern and Central Europe, 

the present research 

investigates how these systems 

and construction technologies 

can be adapted to Southern 

Europe, with the use of 

geothermal hybrid systems 

using different thermal sources 

and materials. For Southern 

Europe in addition to supply the 

heating requirements, it is 

crucial to provide comfortable 

conditions during summer, due 

to overheating. 

Introduction 

A large share of primary energy is currently consumed in urban settlements, 

with alarming environmental disorder and import. Thus, the environmental 

concerns and the need to decrease the energy consumption at the world 

scale, targeted by the United Nations Framework Convention on Climate 

Change (UNFCCC), has led to new and more restrict practice and policies.  
 

Methodology 

The work focus is on finding new hybrid sustainable solutions for achieving 

low energy levels of buildings associated to a high thermal comfort. The 

case studies (innovative buildings systems for heating and cooling in the 

University of Aveiro campus) were used as a demonstrator of the potential 

for energy savings (see Fig 1).  

These buildings are equipped with advanced systems for heating and 

cooling as well as advanced materials according to the following list (Fig 2 

and Fig 3): 

ECORR – Ground thermal source (22 boreholes with ∅ 150mm with double 

“U” vertical pipes of ∅ 32mm with 120m depth, with pre treatment of air 

renewal). 

ESSUA – Ground thermal source (147 energy piles of ∅ 600 mm with 8 m 

depth and 22 boreholes ∅ 150mm with double “U” vertical pipes of ∅ 32 mm 

with 150m depth, with pre treatment of air renewal). 

CICFANO – 1) Ground thermal source (55 energy piles of ∅ 600 mm with 10 

m depth and 30 energy piles of ∅ 400 mm with 10 m depth, both types with 

single U pipes of ∅ 32 mm with pre treatment of air renewal) and 2) Sewer 

(biothermy) thermal source (Stainless steel exchanger ∅350 mm outfall 

pressure bypass with 84 l/s flow of effluent, with 32 m of length, with triple 

pipe heat exchanger) 

CCCI - Ground thermal source (42 geothermal boreholes of ∅ 160 mm with 

simple U vertical pipes of ∅ 40 mm with 130m depth) with pre treatment of 

air renewal). 

Focusing on ECORR building department (Fig 4), an energy audit was 

performed and a dynamic numerical model (Fig 5) was created resourcing 

to EnergyPlus® software as a calculation engine. The numerical model was 

calibrated using real data from the monitoring campaign. Thus, using the 

model validated, a comparison between a traditional HVAC system (with a 

boiler (90% efficiency) and a chiller (EER=3.0)) and a HVAC with GSHP 

(ground source heat pump) was performed. 
 

Results 

The geothermal system shows a high efficiency when compared with an air 

cooled chiller. Although, in heating season shows almost the same 

performance of a conventional boiler in terms of primary energy demand. 

The geothermal system depicts higher pump energy consumption, but a 

much lower cooling energy demand, presenting an annual primary energy 

consumption 34% lower than a traditional system. In heating season, the 

geothermal system is slightly more efficient than a conventional boiler. 
 

Conclusion 

From the attained results, despite the high thermal quality of building 

envelope, it is stressed that the University buildings need active systems for 

heating and cooling to provide indoor thermal comfort, due to the high 

internal thermal load. 

The geothermal source contribution reduce the energy demand in buildings 

over than 30% and should be highly incentivized for university department 

buildings. 

Fig 1 / Aveiro University campus – cases studies  
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CCCI 

ESSUA CICFANO 

Graph 1 / HVAC energy consumption 

 

Graph 2 / Building energy performance 

 

Fig 2 / Thermal activated slabs, geothermal system and blower door test 

 

Fig 3 / Sewer thermal source (biothermy) and electrical consumptiion 

 

Fig 4 / ECORR blueprints (ground floor and green roof) 

 

Fig 5 / Numerical model (EnergyPlus) 
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Ethnographically-grounded music videos 
as tools for participatory ethnomusicology 

Abstract
The phonograph was invented 
by T.A. Edison in 1877 and 
since then no 
ethnomusicologist has gone to 
the field without any kind of 
sound recorder. However, 
despite huge technological 
innovations and synchronized 
registration of both sound and 
image becoming much easier, 
audio-visual recording is still 
not a must in 
ethnomusicological research. 
Even if it is true that many 
ethnomusicologists also take a 
video-camera with them, the 
huge potential of the conscious 
and competent use of audio-
visual tools is rarely exploited: 
from the phonograph to the 
smartphone there is still a long 
way to go. My work focuses on 
this potential, with the aim of 
exploring video-based research 
methodologies that use digital 
media as tools for engaging 
both academic and non-
academic subjects in the 
knowledge construction 
process.

Ethnomusicology has a close relationship with recording technologies from its 
formal inception in the late 19th century. The invention of the phonograph by T.A. 
Edison in 1877 opened up new possibilities for preserving and analysing musical 
practices, and it rapidly become an important tool for ethnographers (Brady 
1999). The phonograph and its heirs represent for ethnomusicologists a 
fundamental way of reproducing the musical sounds that are at the very heart of 
their interest as researchers, allowing them (1) to document and preserve 
cultural practices, and (2) to make replicable ephemeral events such as musical 
performances in order to analyse them ‘at home’.

Documentation and narration
That is why it is surprising that audio-visual recording machines have not had the 
same reception. While visual anthropology grew rapidly during the video era and 
developed methodological, theoretical and even epistemological autonomy, a 
similar process did not happen in ethnomusicology. As Adamo (2010) stated, 
the video allows the documentation and analysis of musical performances in a 
more complete way: music is not only sound but, first of all, it is a particular 
human behaviour that happens in a particular performative context. Trailblazers 
like Giacometti (2011) extensively used cameras for documenting traditional 
musical practices, while others, like Kubik (1965) and Qureshi (1986) developed

Fig. 1 / F. Densmore recording Blackfoot chief in 1916 and Land Rose’s fans during the shooting 
of the music video Te Quiero Conmigo in 2011.

Dario Ranocchiari, 
Susana Sardo
Department of Communication and Art, INET-md, University of Aveiro
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Work in progress
One of the first things I discovered experimenting with video and digital media is that the main obstacle to this kind of 
research practice is our logocentric conception of knowledge. As scholars, we have simply not been trained in using 
audio-visual language as a way of producing knowledge. It is for this reason that I implemented at INET-md/UA a pilot 
initiative that combines practice-based-learning and research (see QR 2). From the phonograph to the smartphone there 
is still a long way to go.

Narration and participation
The digital era opened up incredible possibilities for producing, sharing, debating and re-elaborating audio-visual 
recordings. At the same time, the debates about coloniality called attention to the need for rethinking academic knowledge 
production and conducting research not ‘on’ but ‘together with’ our subjects. It is in that context that the ways in which 
cultural practices are narrated assume a pivotal importance. An innovative use of digital media for narrating musical 
practices can be a way (1) of opening up the research process to non-academic knowledge producers, and (2) of 
maximizing the societal impact of research outcomes. Elaborate participatory video and digital media-based 
methodologies can help the rethinking of the standard modalities of ethnographic documentation and narration of musical 
practices. Analysing pioneering filmatic narrations that combine ethnography and fiction (‘ethnofictions’, Rouch 2003), re-
elaborating existing methodologies (Gubrium & Harper 2013) and building on exploratory experiences (see QR 1), I am 

specific methods to analyse musical structures. Baily (2003) is one of a shorter list of ethnomusicologists that used the film not only with analytical 
purposes, but also as a way for representing their ethnographic experiences. This use of cinema centres on the idea of narration as a way of achieving a 
transcultural representation (MacDougall 1998). 

QR 1 / Ethnographically-grounded 
music videos: some examples.

developing a research methodology based on the joint production of ethnographically-grounded music videos. These music videos are the result of a 
triangular process of (auto)ethnography that involves (a) the ethnographer/filmmaker, (b) the musical group and (3) its social community of reference. The 
whole production process (pre-production, shooting and post-production) constitute the main field of ethnography and include participatory research on 
specific topics of interest for the subjects involved and co-creative artistic research. After the releasing of the video on YouTube, social dynamics and 
relationships that are developed through digital networks constituting a second field of joint ethnographic fieldwork.

QR 2 / The MEYES initiative: a context of 
reflection and practice towards participatory 
audiovisual ethnomusicology.
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The violin in the Portuguese press at the 
beginning of the First Republic (1910-1916): 
performers, repertoires and contexts 

Abstract 
This research presents an 
unexplored perspective of the 
Portuguese musical context at 
the beginning of the First 
Republic (Oct. 1910 - Mar. 1916) 
through the press, with a focus 
on the violinists, their repertoire 
and contexts in order to 
perceive the continuity or 
rupture with previous surveys. 
The research indicated that the 
press mentioned the visit of 
important international 
violinists, but mainly refers to 
the activity of residents and 
their concerts in the main halls 
of Lisbon and Oporto. 
There are two repertoire 
patterns in the mentioned 
contexts: i) the virtuoso; ii) the 
Classic and Romantic repertoire. 
This information seems to 
corroborate previous research, 
extending its spectrum to violin 
repertoire. 
 
 

This research deals with the role of the violin in the Portuguese musical 
context between the establishment of the First Republic, on 5 October 1910, 
and the declaration of war from Germany to Portugal, on 9 March 1916. Its 
main goals are to identify the most frequently mentioned performers in the 
press, their contexts of action and the repertoire presented, in order to 
assess the most frequent works, and to compare these conclusions with 
Castro (1991), Carvalho (1993), Cascudo (2002) and Artiaga (2007). 
 
The sources include specialist magazines (A Arte Musical and Eco Musical), 
generalist periodicals, as well as programs from the archives of the 
Academia de Amadores de Música and  the Michel'Angelo Lambertini, 
Orpheon Portuense and Manuel Ivo Cruz collections.  
 
After 1870 there were significant changes in musical repertoires in Lisbon 
and Oporto. In this period the decline of Italian operatic music began. There 
were more instrumental concerts, including symphonic, chamber and solo 
repertoire by German and French composers (Artiaga 2007, 261–63). There 
was also an important renovation of the operatic repertoire with increased 
presentations of opera by Wagner, Bizet, Massenet and Puccini (Castro 
1991, 152; Carvalho 1993, 167; Cascudo 2002, 64–65). 
 
In addition to their role as performers, most of these musicians were also 
teachers or even, in some cases, cultural promoters, conductors or 
composers. 
• Orquestra de Lisboa (1911) - Júlio Cardona (conductor) 
• Orquestra Sinfónica Portuguesa (1911) – Pedro Blanch (conductor) 
• Sociedade Portuense de Concertos Sinfónicos (1913) – Raimundo de 
Macedo (conductor) 
• Bernardo Moreira de Sá (cultural promoter) 
• Alexandre Bettencourt Moniz (teacher) 
• Tomás de Lima, Flaviano Rodrigues, Francisco Benetó, Nicolino Milano, 
Filipe Duarte, Joaquim Fernandes Fão (composers) 

Conclusion 
The research indicates that the press mentioned the visit of important 
international violinists (Enesco, Crickboom, Szigety) but mainly refers to the 
activity of residents like Tomás de Lima, Moreira de Sá, Flaviano Rodrigues, 
Francisco Benetó, Ivo da Cunha e Silva, Júlio Cardona, Laureano Forsini, 
Luiz Barbosa, Nicolino Milano, Pedro Blanch and their concerts in Lisbon (S. 
Carlos, República and Politeama theaters, Conservatory, Academia de 
Amadores de Música and Sociedade de Música de Câmara) and in Oporto 
(Orpheon Portuense, Sociedade Mello Abreu and Sociedade Portuense de 
Concertos Sinfónicos). 
The data point to the existence of two repertoire patterns in the mentioned 
contexts: the virtuoso (Wieniawsky, Sarasate, Vieuxtemps, Leonard, 
Svendsen and Bériot) and, more relevant, the Classic and Romantic 
repertoire with works by Beethoven, Saint-Säens, Mozart and Mendelssohn 
(chamber music). J. S. Bach was also often  performed (Graph 1, 3 and 5). 
These results seems to corroborate previous research, with the prevalence 
of German composers, widening its spectrum to the violin repertoire (Graphs 
2, 4 and 5).  
There is an important nuance in the case of the violinists of this period: their 
regular presence in cafes, casinos and cinematographs, where the 
repertoire was more diversified, although these records are not so evident in 
the press. 

Graph 1 / Number of presentations with works for violin (Out. 1910 – Mar. 1916)  
 

Graph 2 / Number of presentations by 
composer’s nationality 
.  
 

Graph 3 / Violin works by genre 
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Graph 4 / Composers mostly performed in 
Lisbon and Oporto (1870-1899)  
Artiaga (2007)  
 

Graph 5 / Composers mostly performed by the 
violinists (Out. 1910 – Mar. 1916)  
 

Olympia’s Sextet, Lisbon (1913) 
 
Left to right: Francisco Remartinez 
(2nd vl); José Bonet (piano); João 
Pastrana (viola); Laureano Forsini 
(1st vl and leader); João Silva 
(doublebass); Carlos Quilez (cello) 
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Increment of bimanual ability to conciliate fast 
and precise movements demanded in guitar 
performance 

Abstract 

The study analyzes the effect of 

restrictive biomechanical factors 

involved in the ability to conciliate 

fast bimanual movements with 

precision when required in 

classical guitar musical 

performance. Eight classical guitar 

students participated in four 

experiments during a five-day 

training period. Multimodal data 

was acquired through a motion 

capture system, digital audio 

recording and musical scores. 

These data compare the specific 

training effect on restrictive 

biomechanical factors such as 

speed increase, increase of 

muscular force application in the 

increase of sound intensity, 

individual movement between 

adjacent fingers of the left hand 

and bimanual coordination of 

asymmetrical movements on 

temporal and spatial precision In 

performing isochrone sound 

sequences at two contrasting 

speeds. 

Starting from the theory of 

the formativity of Luigi 

Pareyson (1954) in which 

physicality assumes an 

indispensable condition for 

artistic performance to 

occur and the condition 

expressed by Aaron 

Williamon (2004) that it is 

only through the physical 

component that the 

expression of musical ideas 

reaches its factual 

realization, we presuppose 

the need to consider the 

physical concreteness of 

musical making. 

Problem 

Among the various skills 

required for musical 

performance, the 

development of motor skills 

is subject to the 

omnipresent nature of the 

phenomenon of the speed-

accuracy trade-off. 

Undergoing such a 

phenomenon, instrumental 

musicians when in practice 

need to negotiate between 

gaining speed of their body 

movements at the cost of 

decreasing the precision in 

performing the task or, on 

the other hand, increasing 

the accuracy of the task at 

the cost of slowing down the 

performance. In their 

performative practices, in 

general, instrumentalists 

seek a condition of 

conciliation between speed 

and precision of their motor 

action so that their 

performances are 

satisfactory. 

The more motor constraints 

present in performative 

action and the greater their 

complexities, the less 

chance of reconciling 

effective practice between 

speed and accuracy. In the 

performance of musical 

instruments, prolonged 

practice of specific 

exercises with imposition of 

motor "restraints" improves 

the ability of motor control. 

Consequently, the motor 

training under "restrictive" 

biomechanical conditions 

for both hands, allows the 

increase of the bimanual 

ability to reconcile fast 

movements with precision 

of the task. 

Aims.  

To analyze the effect of 

restrictive biomechanical 

factors involved in the ability 

to conciliate fast bimanual 

movements with precision 

required in the classical 

guitar musical performance. 

 

Methods 

The study uses multimodal 

data (Perez-Carrillo, Arcos 

& Wanderley, 2016) 

acquired through a motion 

capture system, digital 

audio recording and musical 

score. These data, obtained 

from four experiments with 

eight classical guitar 

students during a five-day 

training period, are 

compared with the specific 

training effect on restrictive 

biomechanical factors such 

as speed increase, increase 

of muscular force 

application in the increase 

of sound intensity, 

individuated movement 

between adjacent fingers of 

the left hand and bimanual 

coordination of  asymme-

trical movements on 

temporal and spatial 

precision in performing 

isochrones sound sequen-

ces at two contrasting 

speeds (Fig. 1). The records 

collect the movements of 

fingers of both hands, which 

are identified by 5mm 

diameter reflective markers 

(self-adhesive tape) 

positioned on dorsal part of 

the nails. The 

biomechanical constraints 

considered in the present 

study are structured in 

exercises proposed for the 

training period, all with the 

same rhythmic structure as 

shown in Fig. 1, to compare 

the effects between different 

motor restrictions. 

 

Analysis 

Note onsets are detected 

via audio analysis and the 

pitch is extracted from the 

score of tones sequence. 

The performance of each 

participant will be analyzed 

as to the rhythmic regularity 

of the execution of each 

tones sequence. The 

exercises performance will 

be compared between the 

first training day and the last 

day of training. Through the 

use of software with 

appropriate algorithm will be 

analyzed the audio records 

of each participant for 

identified the moments of 

attack (beginning) of each 

note of the sequence of 

sounds, making it possible 

to identify a greater or 

lesser temporal regularity of 

the finger touches used in 

the execution of the task in 

each experiment. The use 

of the motion capture 

registers will make it 

possible to ascertain the 

temporal and spatial action 

of each finger on each hand 

- always in relation to the 

position of the string used in 

the instrument - thus 

comparing the synchrony of 

both hands in the touches 

performed on the bimanual 

coordination tasks. The 

musical score in conjunction 

with the audio record will 

assist in identifying the 

exact pitch and duration of 

each note of the sound 

sequence. 

 

Conclusion 

The biomechanical studies 

in musical performance 

already performed, do not 

yet approach the bimanual 

synchrony in the analysis of 

the ability to conciliate 

speed-accuracy as an 

essential condition for the 

performance of the guitar. 

When discussing the 

conciliation of fast and 

precise movements in 

simultaneous action of both 

hands in the practice of 

guitar performance the 

present study contributes in 

a singular way for musical 

performance area. 
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From knowledge to action:  
Recycling rural sounds to a sustainable urban 
society!

Abstract 
In November 2016, the GEFAC 
commemorated 50 years of 
existence working around 
portuguese popular culture. The 
cycle of concerts integrated in 
the celebrations presented four 
groups whose musicians are ex-
members of GEFAC and whose 
creative work shows a 
continuity with a gefaquiano 
'model'. In the field of popular 
music of rural origin, where 
traditional modes of 
transmission were discontinued, 
GEFAC has played a role of a 
cultural laboratory, that – like 
social movements – operated as 
a catalyst and transformer of the 
culture, generating new ways of 
seeing the world that influence 
other musicians and society. 
This poster is a personal 
outlook, derived from participant 
observation, within these 
dynamics. 
 

Ethnography as the anchor of knowledge!
Since its founding in 1966, the Grupo de Etnografia e Folclore da Academia 
de Coimbra (GEFAC) has been a group formed by students from the 
University of Coimbra that regularly meets to document and represent 
songs, dances and other expressive behaviors of folklore in Portugal.!
Throughout the years, GEFAC has developed several documentation 
missions for rural music, dance and theatre in different localities of 
Portugal, under the sponsorship of the Calouste Gulbenkian foundation, 
participating in both the documentation process of rural music and the 
institutionalization of folklore (Castelo-Branco and Branco 2003). 
Paradoxically, tradition was a factor of transformation and rupture, because 
it was through the combination of performative and ethnographic research 
that the GEFAC sustained its model of "serious" folklore, whose realization 
was subordinated to a political intentionality of contestation, having a 
transformative impact in the associative and student environment.!
The group is characterized by the integration of young people from 
different geographies, with a high degree of education and in the process 
of specialization in different fields of knowledge, and by the constant 
renewal of their associates, resulting from the study program itself. These 
characteristics make the studied institution a contingent 'place' of 
intersection and exchanges and not so much a circumscribed place 
(Conquergood 2002).!
 
 
!
!
My insider experience!
In 1998 I joined the GEFAC, having had access to a very special universe 
that included music, dance, popular theater and much conviviality. I 
integrated the tocata and cantata, learning and playing diatonic accordion, 
wearing a "Minho” costume and singing, among others, the Cirandeiro and 
the Pingacho. Although brief, this experience impressed me deeply. This 
first contact with the ethnography and its uses in performative context 
influenced all my later musical work, in the scope of solo projects, in 
musical works with rural communities or in groups such as Chuchurumel or 
Diabo a Sete.!
!
Some years later, I meet again with GEFAC to develop a PhD 
ethnomusicological study, with the aim to contribute to the discussion of 
mutant operability of rural music in student movements and understand the 
impact of GEFAC on local social life and in the individual live path 
members. To interact musically with the cantata and tocata that is now 
active in the GEFAC can lead me to understand the reasons for a long-
standing consensus around rural music. Despite GEFAC is an 
intergenerational and mobile whole,this group reveals, through the years, 
an intentionality of inscription in a tradition – tradition that seems to 
influence the creative work of other musicians.!
 
!
 
 

Fig 1 / Musician of the group Macadame!
[Concert presented at the GEFAC's 50th 
anniversary celebrations – GEFAC 2016] 
 

Fig 2 / Segue-me à Capela 
[Concert apresented at the World Music Festival of 
Sines, 2016 – photography: Mário Pires] 
Fig 3 / Brigada Victor Jara [promotional image] 
 

Julieta Silva 
Maria do Rosário Pestana 
Department of Communication and Art, INET-MD, University of Aveiro 

GEFAC as a laboratory!
I understand the music performed by GEFAC in the sense of action 
(Small 1998) and social transformation (Eyerman and Jamison 1998), 
since the research I develop points to a new urban musical aesthetic – 
with the migration and the recycling of rural sounds –  and for a way of 
conceiving the popular culture politically positioned, in the sense of 
presenting alternatives to an hegemonic model or, more recently, to 
models of mass culture.!
Like the social movements, I understand GEFAC as a cultural laboratory, 
like "arenas for the creative work of deconstructing and recombining the 
materials, or resources, of traditions" (Ibid.), when, through the making 
and redoing of musical traditions, it operates like a catalyst and 
transformer of the culture, generating new ways of seeing the world that 
influence other musicians and society.!
In 2016, as part of the commemorations of the 50th anniversary of the 
group, I was able to observe several dynamics and memories activated 
around the GEFAC, namely several groups whose musical work is 
indebted to the action of GEFAC, such as the Brigada Victor Jara (1975), 
Segue-me à Capela (1999), Diabo a Sete (2003) and Macadame (2010).!
!
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“We do rock too”: the construction of metal in 

Angolan post-war scenario

Abstract

This research briefly discuss the 

construction of metal in Angolan 

post-war scenario. To see the 

dynamics between the global 

and the local in this context, we 

point the label has sonic rules, 

as guitar solos, distortion and 

fast tempos, vocal techniques, 

as guttural and screamed 

vocals; lyric and visual 

dimensions, such the use of 

band shirts or the aesthetic 

concepts reproduced in cover 

arts, as well as it forms of 

circulation and consumption, its 

audience, performance and 

bodily responses. With the 

globalization of metal scene 

propelled by music industry, the 

band’s tours and the media, 

which values of metal are 

maintained or not in this 

specific context after civil war? 

The post lists the peculiarities of 

this musical practice, using data 

collected in September 2014 and 

October 2016. 

Theme

Heavy metal, according to its fans, had its stylistic boundaries defined by the 

release of first album of the British band Black Sabbath, on the 13th February 

1970. British heavy metal bands, such as Iron Maiden, consolidated in the 

1980s its aesthetic rules, inspired on gothic literature and medieval culture. 

In the following years, heavy metal branched off in subgenres, such as 

death metal, with the modification of its sonic, visual and lyrical codes 

created by bands in diverse cultural contexts, such as Brazil, Israel, South 

Africa. 

Death Metal emerged in the late 1980s, in United States and Europe, where 

bands adopted guitar with low tuning and distortion effects, intensively 

played drums with double pedals, fast tempos and guttural vocals. The lyrics 

deal with themes of social violence and nihilism, such as death and the 

destruction of the environment. 

The existence of a supposed death metal scene in Angola was revealed by 

the documentary Death Metal Angola, released in 2012. The film presents 

the relationship of the Angolans with Death Metal and the use of this music 

genre to interpret the social context established after civil war. After the war 

of independence with Portugal, in 1960, Angolan independence was 

achieved in November 11th 1975. Angola entered a period of civil war that 

lasted until 2002.

“This is not a death metal scene, girl. I think it is, at most, metal” 

I participated in the two major festivals dedicated to rock and its subgenres 

in Angola, Rock Huambo Festival (2014) and Rock no Rio Catumbela 

(2016). These festivals demonstrated one characteristic of the place: heavy 

metal, reggae, rock and blues bands define the same musical network and 

all these bands are supported by Angolan Association of Rock, a civil 

movement to consolidate these genres in Angola. Musicians encourage the 

permeability between musical genres. Questioning this context includes a 

fundamental question: is this a heavy metal scene? According to Will Straw, 

the concept of scene, applied to music, describes the production and 

circulation of musical practices developed in urban spaces. If the concept of 

scenes addresses the lines in which cultural practices and affinities are 

fixed, how can we justify the connection between Angolan bands of so 

different musical genres? 

First, the contact of the Angolans with the genre occurred via familiar and 

friendship bonds and not only through means of communication. Musicians 

are autodidacts or they learned from friends, other musicians or from church 

choirs. Music schools in Angola are expensive and are concentrated in the 

capital, Luanda. Few of them attended music schools when they went to 

study in London, Portugal or South Africa, during the civil war. 

Another point is the desire to create an international sound and to enter the 

global market. At the same time, bands want to represent the culture of 

Angola worldwide. Members of the movement didn’t agree with the labelling 

given by the documentary. But they are divided to label it: sometimes they 

call it “metal”, a general category used by fans to describe all the bands and 

subgenres, sometimes they call it “rock mwangolé” (Angolan rock in 

Umbundu, one of the local languagens). 

Fig 1: M’vula Band performing in Rock no Rio Catumbela 2016  Photo: José Alves

Fig 2 :Dor Fantasma Band after the concert in Rock no Rio Catumbela 2016 Photo: José Alves

Melina Aparecida dos Santos Silva

Susana Sardo 

Department of Communication and Art, INET-MD, University of Aveiro

Simone Pereira de Sá

Department of Communication, PPGCOM, Federal Fluminense University

How to do metal after war? 

The ethnographic experience in Angola reveals the negotations of the 

musicians with the cultural codes of metal. In a context after civil war, where 

the necessary technological infrastructure for the musical production, 

circulation and consumption is still under development, live concerts still the 

principal type of circulation of the local bands. Label the scene as “death 

metal” trigger the historical context of civil war and fits it to the aesthetic 

concepts of this global subgenre. In the same way, the label allowed them to 

be presented to the international circuit. Independent of labels, these 

musicians share instruments, musical techniques, experiences and concerts, 

creating possible means of production of the musical genres they identitfy 

with it.
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Seeing and listening to Carmem Miranda and 
Amália Rodrigues: 
Cinema and the evocation of a national identity

Abstract 
This is a brief sampling of the 
postdoctoral research in 
progress entitled “Musical 
Cinebiographies: Carmen 
Miranda and Amália Rodrigues 
protagonists of the cinema and 
the song (1940 – 1955)”, which 
has been developed at INET- MD 
under the supervision of Susana 
Sardo. More broadly, the project 
is focused on analyzing the 
trajectories of the two artists in 
approaching the recorded song 
related to the cinema, when they 
became protagonists and 
characters in the films they 
performed. 
This proposal intends to 
investigate the uses of the 
memory and of the symbolic 
goods present in the narrative 
construction in their biographies. 
The chosen time frame delimits 
the period of common 
performance of those singers in 
the cinema and is directly linked 
to the imaginary constructions of 
the national ideology in Brazil 
and Portugal. 
It covers, as a way of theoretical-
methodological investigation, the 
notions of experience and 
memory, from the perspective of 
the history of the present time. It 
is based on the discussion of the 
narrative constructions of 
historiography, like the 
biography and fictionalization, 
relating such premises with the 
discussions in the field of 
historical musicology and 
ethnomusicology, especially by 
the reflection on the constitution 
of sound collections and the 
elaboration of documentary 
videos. 
The study intends to resize and 
broaden the discussion of the 
popular national initially 
associated to the known national 
musical genres of those 
countries - samba and fado -, 
contributing to the 
problematization of the 
transnational discussions about 
the identities resulting from the 
conjunctures of the 20th and 21st 
centuries. 

The trajectories of Carmen Miranda and Amália Rodrigues, icons of  
Brazilian and Portuguese songs respectively, reveal other similarities besides 
sharing the language and nationality of birth. As a highlight of common 
aspects of their similar existences are the emergence of their musical 
careers associated with the development of dictatorial governments and 
authoritarian practices developed in the name of the extended community, or 
in other words, to the people of these nations. Obviously, their trajectories 
are not limited in any way to the exercise of these governmental powers. 
Instead, they began and developed from the strong emotional appeal and 
are related to the symbolic universe that defined most of the national 
identities in these countries. However, through the life experience carried out 
individually by these two great interpreters, it is possible to perceive in the 
historical process that they surpassed the pragmatism initially established, 
and recurrently used, in the original political and marketing practices. 
Currently reaching distinct segments and other forms of identity construction 
beyond territorial boundaries, crossing boundaries and borders in the 
constitution of transnational subjects. 
As a part of the common aspects in their professional careers, the 
participation in cinema stands out, as a direct result of musical success, 
especially in the musical genre that they have made remarkable, associated 
to the nationalist ideology. Both Carmen Miranda and Amália Rodrigues 
represented evocations of themselves, when they came to the screens 
bringing the characters of the Bahian woman and the fado singer (figures 1, 
2 and 3). In addition to what was said in the lyrics of the songs, all the typical 
costumes and the characteristic gestures, unforgettable from their 
performances, were integrated into the audiovisual image. The popular 
national ideology related to the musical genre highlighted came to the 
synthesis when visualized and performed in the scenes, with emphasis on 
the cinema, which reached the great public of the cultural industry of the 
twentieth century. 
Throughout the 1940s and 1950s, the great mass media vehicles, like the 
music industry and the radio broadcasting industry, along with the cinema 
and the incipient activity of television, gave flow to the formation of public 
and opinion, having as parameter also the political agenda, both in Brazil 
and Portugal, considering diplomatic relations with other countries. The 
presence of Carmen Miranda and Amália Rodrigues, with their distinctive 
characters, are direct reflection and expression of this conjuncture. The film 
“Banana da Terra” is the last participation of Carmen Miranda in the Brazilian 
cinema, when she inaugurates the figure of the stylized Bahian woman that 
she would never leave, already interpreted before in musical theaters 
(revues) in Rio de Janeiro. Amália Rodrigues gave body and voice to “ Rosa 
cantadeira “, also on the stages of the Brazilian capital then in 1945, bringing 
the character that already featured her as an interpreter in the film “Fado, a 
singer's story” held in Portugal, but released internationally In 1947. 
The junction of the life story of each of the singers, juxtaposed the musical 
performance and the strong symbolic construction of which they are 
spokeswomen, integrates as a way of analysis the construction of a category 
referred to as “musical cinebiography”. This perspective intends to dimension 
another form of biographical construction, integrating the notion of musical 
documentary as an expression and document of the fictionalization of the 
historical narrative about popular music. 
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Fig 1 / Carmen Miranda in the scene of the film “Banana da Terra” (1939) 
(fragment of the original film, public domain) 

Márcia Ramos de Oliveira 
Susana Bela Soares Sardo 
INET-md, Department of Communication and Art, University of Aveiro 

Fig 2 / Amália Rodrigues in a promotional photo. Image used by the paper “A 
Voz do Fado” (1944).   
(there are many images in which she appears holding a Portuguese guitar, 
even though she didn’t play the instrument) 

Fig 3 / The characteristic gesture when singing the fado with the head 
elevated and eyes closed. 
The shawl as part of the characteristic outfit. 
Amália Rodrigues no Café Luso, Lisboa, 1941. 
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Debussy, Falla & Llobet: !
a short story of an “Elegy to the guitar”!

Abstract!
The creative process of Manuel de 
Falla is an exciting and complex 
journey, which investigates 
innumerable sources and branches 
in multiple directions. We are in the 
presence of a composer who 
explores geographical space and 
historical time in search of sources 
of inspiration and musical models, 
steeped in historical places and the 
sounds of nature. His intertextuality 
refers to ancient music such as 
Alfonso X, D. Scarlatti and F. 
Chopin is also important. The case 
of 'Homenaje a Debussy' can be 
defined as the result of a 
triangulation between a school of 
composition, represented by 
Claude Debussy and Manuel de 
Falla, and a school of the 
instrument, represented by Miguel 
Llobet, a direct disciple of 
Francisco Tárrega.!
This cooperation between 
composer-performer was one of 
first and foremost successful 
partnerships that would eventually 
be introduced to guitar music in the 
twentieth century.!

Manuel de Falla's years in Paris: 1907-1914!
Falla settled in Paris in the summer of 1907 and his major work La Vida 
Breve was his best business card: musicians such as Isaac Albéniz, Claude 
Debussy, Paul Dukas and Ricardo Viñes immediately offered their support 
and facilitated his entry into the French classical music scene.!
 !
"My first great satisfaction in Paris, after my arrival was to visit Paul Dukas 
(Debussy was then absent). In that first encounter I've tried to present him 
the purposes that brought me to Paris: to study and learn the technical 
procedures of the French modern school, the ones that were most suitable 
to my way of making music. [...] Later, as soon as I’ve heard that Debussy 
was back in Paris, I went to see him because I have to follow what we might 
call a litany of gratitude, so many that I owe for the interest that has been 
taken in my works and by the artistic protection which, like Dukas, he had 
the kindness to grant me, guiding me in the development of my works, 
helping me to publish them and continually encouraging myself to continue 
my plans and projects.” !
!
Extract from a letter by Falla to Carlos Fernández Shaw [31th of May 1910].!
 !
Falla always wanted to correspond to Debussy's generosity. Thus, on the 
occasion of Christmas and New Year celebrations in 1909 he sent him some 
postcards with images of Spain. One of these, a colored postcard of the 
Puerta del Vino of the Alhambra Palace, excited the sound imagination of 
Debussy, who was inspired by it to compose 'La Puerta del Vino', one of his 
piano preludes. In January 1910, Debussy replied: "I thank you for your 
infinitely kind way of sending me your congratulations. You have flooded my 
taste for beautiful images with one of the aspects that I'm most passionate, 
because you know how much I want to meet your country!”. !
!
Extract from a letter by Debussy to Falla [3th of January 1910 ] (A.M.F. Nº 6898).!
 !
Debussy himself premiered his piano prelude "La Puerta del Vino" at the 
Salle Érard on the 5th of March 1913 in Paris. Spain was not his natural 
landscape, however Spain was indeed part of his imagination and he 
wanted to evoke his interior images, as here, from a simple postcard.!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
Miguel Llobet's years in Paris: 1905-1914!
Miguel Llobet was a direct pupil of Francisco Tárrega. After moving to Paris 
his friends Isaac Albéniz and the pianist Ricardo Viñes introduced him to the 
Parisian musical world. We know that during these years in Paris Llobet was 
heard by Gabriel Fauré, Maurice Ravel, Vincent d'Indy, Paul Dukas and 
Claude Debussy, among other important musicians. Debussy, impressed by 
Llobet's manner of playing the guitar, considered himself "his most great 
admirer and devoted friend". The Uruguayan composer Alfonso Broqua 
gave us his testimony of the first meeting between them: !
!
“[...] One afternoon in Paris an instrument relegated to the marginality of 
instrumental music got immediately notoriety. The great musician André 
Caplet presented Miguel Llobet to Claude Debussy, who, marveled at his 
subtlety and emotional depth on that fragile instrument, which was until that 
moment ignored by him, declared: ‘the guitar is an expressive harpsichord’.!

 Figure 4 | Falla’s Manuscript (LVI A1)  

 Figure 1 | Postal: La Puerta del Vino. München: Purger & Co [ca. 1899] 
 Figure 2 | Photo of Claude Debussy with a dedicatory to Manuel de Falla 
 Figure 3 | La Revue Musicale, 1er décembre 1920 - 1re année, numéro 2. 
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[…] Having concluded the memorable audition in the annals of the guitar 
history, Debussy was asked to perform on the piano some of his works, […] 
but he's will that night was to end the concert without a moment over 
Llobet's audition, wishing not to alter the atmosphere of high ambient 
ideality”.!
!
"Homenaje a Debussy” (1920)!
Pièce de guitare écrite pour le "Tombeau de Claude Debussy”!
!
After the definitive installation of Falla in Granada at the Calle Real de la 
Alhambra in 1920, he composed a small piece for the guitar, condensed in 
only 70 bars and dedicated to the memory of Claude Debussy, who died in 
1918. The piece has a special meaning in the process that moves between 
realm of the myth and symbolic to the realm of metaphor, the world of 
intertextuality and quotation to reach, finally, the evocation. It is the key that 
will pave the way for a new consideration of the classical guitar in the 
twentieth century.!
!
Soon before leaving Paris after the great success obtained with the 
premiere of the Sombrero de Tres Picos, Falla met Henri Prunières, director 
of the La Revue Musicale. The reference to Debussy, already disputed in 
some avant-garde Parisian musical media arose immediately. After his 
return to Madrid, Falla was immediately informed by letter about the tribute 
that La Revue Musicale would make in Claude Debussy's memory, through 
a number of articles that also included a musical supplement with short 
pieces unpublished for piano, composed by "the first musicians of Europe". 
For this task, his collaboration is requested: an article and a short musical 
piece that does not exceed two pages. In the spring of 1920 Llobet met 
Falla in Madrid to speak about Prunières’ commssion and the idea of the 
composer to write a piece for the guitar. Following the advice of his former 
master Paul Dukas, Falla studied in depth the technique of the instrument 
working with 'Nuevo método para Guitarra (1849)' by Dionísio Aguado, 
besides of having technical indications of his friends Miguel Llobet and 
Ángel Barrios.!
 !
Very soon, "Llobet received (in Barcelona) with the greatest astonishment - 
because he knew how slow and neat is Falla's way of work - the 
composition "Homenaje a Debussy" (1947: 122).!
 !
Finally, as the dates of the first manuscript (LVI A2) indicate, he wrote the 
music between 25th of July until 8th of August, only in fifteen days. After 
some revisions made by Llobet and the check of the press test the music 
was finally published on December 1920 as part of the musical supplement 
'Le Tomeau de Claude Debussy’ with the collaboration of Paul Dukas, Albert 
Roussel, G. Francesco Malipiero, Eugéne Goossens, Béla Bartok, Florent 
Schmitt, Igor Strawinski, Maurice Ravel and Erik Satie.!
!
Conclusion!
In this Poster I aimed to synthesize part of the history of the beginning of the 
classical guitar repertoire in the twentieth century. On this subject, the name 
of Andrés Segovia comes to light immediately. Nevertheless some aspects 
of the life and work of Miguel Llobet remained, over the years, relegated to a 
forgetfulness under the shadow of the great Segovia. The friendship and 
musical partnership between Falla and Llobet goes far beyond the 
composition of this work, however 'Homenaje a Debussy' can be 
synthesized as the fruit of a partnership started in 1903 until 1938, which 
ends with the death of Llobet in Barcelona.!
!
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Atabul: Prospects about notation and 
extended playing techniques 
 

Abstract 
This study shows, from the 
composer’s perspective, a 
selection of innovative aspects 
found in both coding and 
decoding sound activity through 
notation. The aim is, at first, to 
uncover the compositional 
elements prescribed by notation 
through the deconstruction of 
traditional instrumental 
language and the dissolution of 
interpretative paradigms to 
thereafter capture the 
interpretative meaning that sets 
the foundation of the discourse. 
Albeit briefly, a discussion 
centred on the morphological 
relation between prescriptive 
notation and interpretation is 
presented. In order to 
contextualize the study, a 
comparative analysis between 
Pression, by Lachenmann and 
Atabul written by the author 
takes place. By rethinking the 
concept of musique concrète 
instrumentale, results have 
demonstrated a distinctive and 
cyclical interaction between 
notation, compositional 
intention, extension of idiom, 
musical creativity, and sound 
production.  
 

Background 
Lachenmann’s Pression (1969) (see fig. 2) constitutes itself a major change 
in instrumental music aesthetics. The term, coined by the composer himself, 
stands for musique concréte instrumentale: “music whose sound refers to its 
concrete creation” (Craenen, 2014, p. 41). Despite the composer’s disclaim, 
its notational system can be classified as a type of prescriptive (or action) 
notation (Kanno, 2007), where “the notation is highly experimental, 
predominantly symbolising the actions and energy prescribed to produce the 
sound rather then traditional parameters like pitch and rhythm” (Orning, 
2013, p. 94). These concepts served as base for both composing and 
testing in loco a recent composition for solo timpani called Atabul (2014-16) 
(see Fig. 1). 
 
Aim 
In general terms, the aim of this study is to bring about the uniqueness of 
both notated scores (Pression and Atabul). Particularly in the last piece, the 
aim is to confront the traditional way of approaching the sound of the 
instrument and to adjust the composer’s and performer’s intention. 
 
Method 
Initially, both scores were analysed, aiming for comparison and 
discrepancies. Thus, a live performance of Atabul by a trained classical 
percussionist was analysed according to the proximity of the notational 
prescriptions and the composer’s intention. Last, a directive interview was 
conducted in April 2017. Topics addressed included: relation to prospective 
notation, adaptation to the extended playing techniques and colaborative 
processes. 
 
Findings 
At first, the morphological aspect of the score demonstrated a close relation 
to Lachenmann’s ideology, becoming clearly evident on four parameters: (1) 
metric, i.e., stability and fluctuation, (2) sign system, i.e., combination 
between traditional and unique musical signs, (3) absence of traditional 
hierarchical parameters of pitch (e.g. 5-line staff and micro-tuning) and (4), 
extensive usage of perpendicular lines functioning both as pitch conductors 
and as indication of duration.  
Secondly, the use of the pedal in Atabul constitutes an independent element 
of semantic/poetic construction, not only demanding fine skills but also 
featuring a technical resemblance of its most evident gestural motive: the 
overall glissandi. This compositional approach brought out some 
unexpected results: in one hand, it bears the extreme of the required control 
from the classically trained performer. In another hand, because of the fact it 
constitutes the most important element of the discourse, it could not be 
abandoned, thus its idiomatic character becomes a new paradigm for future 
performers. Hence, the deconstruction of the traditional language of the 
instrument have an opportunity to becoming the reconstruction of a new 
one.   
 
Conclusion 
The analysis pointed out the use of both semiotics and hermeneutics, being 
the first related to its semantics and the second related to its scientific 
(although subjective) approach to integrity. Also, the data demonstrated that 
the physical relationship required to interpret both works is raised upon 
embodied interaction with a mixture of three elements: (1) combination of 
compositional and interpretative intentions, (2) clearly constructed semantics 
and (3) creative sound production and critical instrumental development.  
 
 
 

Samuel Peruzzolo-Vieira  
Sara Carvalho 
Department of Communication and Art, INET-md, University of Aveiro 
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9ATABUL

Parte 3VI. Testa

sempre

00"                          01"                         02"                       03"                   04"                 05"                06"               07"             08"             09"           10"        11"        12"      13"    14"   15"                       

40"

45"

25"

(          = 270)

(rit.                                  poco                               a                               poco...)

(rit.)

30"20" 35"
(e = 180)

rit.

(rit. sempre)

50" 55"
A Tempo

(      )

(      )

(e. = 120) non rit.!

(qualquer tambor)

3+3+3+3 = 12 e. (3 q) 3+3+3+3 = 12 x 3+3+4+3+3 = 16 x 4+3+2+3 = 12 x

VII. Luce

3+3+3+3+3+3+3 = 21x 3+3+3+3+3+3 = 18 x

OG*

OG

OG

(raspar livremente 
a ponta do dedo
indicador de ambas 
as mãos)

(4 baquetas)

(ídem T4 sempre)
T4
T1

(manter os pedais na posição central)
(sim.)
(sim.)

gliss. sempre

* Na Parte 3 o Opera Gong pode ser substituído 
por um chinese cymbal pequeno.

x 4

Fig 1 / Atabul, for solo timpani (2014-16).  

Fig 2 / Pression, for solo cello (1969).  
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Presentation 
The Research Institute for 
Design, Media and Culture (ID +) 
is a multidisciplinary research 
unit, created in 2007, operating 
as a network of three 
institutions: University of Aveiro 
(Department of Communication 
and Art), University of Porto 
(Faculty of Fine Arts) and 
Polytechnic Institute of Cávado 
and Ave (School of Design). 
 
Directors 
Vasco Branco DECA-UA 
Heitor Alvelos FBAUP 
Paula Tavares IPCA 
Helena Barbosa DECA-UA 
 
www.idmais.org 
idmais@gmail.com 

Missions of ID+ 
(1) to inscribe and legitimize research in design and other creative and cultural 
practices and sectors, which are developed in Portugal and in networks of 
international cooperation; (2) contribute to the production, transfer, 
appropriation and communication of scienti!c and disciplinary knowledge in 
social, cultural and economic contexts, through local, regional, national and 
international networks; (3) to scrutinize and interpret heritage and 
contemporaneity in cultural and media perspectives, contributing, through their 
areas of expertise, to the training and pedagogy of the various social, cultural 
and economic agents, as well as to the quali!cation of material culture. 
The goal of researching, developing and disseminating knowledge in the areas 
of Design and Art, at its intersections with Media, Culture and Society, has 
attracted the participation of 181 researchers, 78 of which are integrated 
doctorates. It is organized in a structure of 6 research groups: 
 
1. Unexpected Media [+ UM] 
A network-based research hub focused on the development of projects with a 
primary focus on the socio-cultural decipherment of contemporary media, its 
roots and heritage, and its re-calibration towards social, cultural and economic 
development. Coordinator Heitor Alvelos (halvelos@fe.up.pt). 
 
2. Praxis and Poiesis: from arts practice towards art theory 
Proposition of exploratory artistic practice as a contributive interface to social, 
cultural and communal development, while simultaneously developing creative 
practice as well as its own, simultaneous interpretation. Coordinator Paulo 
Bernardino Paulo (pbernard@ua.pt). 
 
3. Strategy and sustainability (Fig 3) 
This group operates on an expanded !eld no longer centered in the object, 
aiming to operate in the convergence between project and strategies 
commonly seen as pertaining to different disciplines, in order to create 
integrated, programmatically sustainable transformations that operate at the 
scale of the whole. Integrates a multidisciplinary approach for producing new 
models, process, and creativity tools for facilitating innovation and its 
effectiveness in organizations and society. Coordinator Paulo Silva 
(paulosilva@ua.pt). 
 
4. ID + DESIS Lab: design for social innovation and sustainability (Fig 4) 
Design for services and social innovation, responding to the needs of local 
economies, cultural diversity and social cohesion; the group works under the 
blueprint of the transdisciplinary nature of its research areas, thus reinforcing 
both its insertion in the international network DESIS and partnerships with 
other scienti!c !elds. Coordinator Teresa Franqueira (teresa.franqueira@ua.pt). 
 
5. MADE.PT: critical design for growth and prosperity (Fig 1, Fig 2) 
A group primarily oriented to the production of design that embodies research; 
this research is aimed to be developed in line with the current European need 
for re-industrialization and with the symbolic and economic inclusion of 
Portuguese design in this expanded !eld. Coordinator Francisco Providência 
(fprovidencia@ua.pt). 
 
6. CAOS: Communication, Art, Object & Synergies  
Multidisciplinary research group that explores the synergies between the areas 
of art and design, focused on Visual Communication, Visual Arts, Audiovisuals 
and Product Design. Aims to do applied research from local to global. Adding 
value to the market and industry through the dissemination of knowledge, in a 
direct and committed contact, not only with the enterprises/market but also 
with culture and the arts. Coordinator Paula Tavares (ptavares@ipca.pt). 
 
 

Fig 3 / Group 3 / Strategy and sustainability. 
This project is instrumental for understanding 
the role of Design in the actual context of UA 
and CSP - Aveiro Region. 

Department of Communication and Art of the University of Aveiro

Fig 4 / Group 4 / DESIS Lab: 
Design for social innovation and sustainability. 
Main research areas. 

Fig 1 / Group 5 / MADE.PT: 
Critical design for growth and prosperity. 
Vertical integration of design in Industry: 
Redesign of Product, Communication and 
Service of NCP (Fabrico de Produtos 
Metálicos SA) – Phd Studentship in Industry 
(FCT/BDE) 

Página 1 de 1

Who Knows
the role of

Design
at the CSP

creative science park ?

by the way we have also other questions
http://www.idmais.org/about/structure/strategy-and-sustainability/

Fig 2 / Group 5 / MADE.PT: 
Critical design for growth and prosperity. 
Interpretation Centre for Portuguese Design 
(CIDES.PT) - exhibition and augmented reality 
for mobile devices. 

ID+ 
Research Institute for Design, Media and Culture 
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Strategy for Design Management  
at the Creative Science Park - Aveiro Region 

Abstract 
Design is perceived as a key 
issue to take in consideration 
for strategic management at the 
Creative Science Park (CSP). 
In this context we discuss the 
role of Design Factory (DF) and 
of Design at the CSP aiming at 
stimulating a relational 
environment of partners network 
with holistic approaches and 
praxis concerning the roles of 
innovation and Design. 
Methodologically theoretical 
framework and ethnographic 
approaches were integrated by 
means of descriptive and 
qualitative analysis. The sample 
size used , the stakeholders 
interviewed and the nature of 
this research called for an 
inductive approach, informed by 
the encoding of structural 
relevancies. The interpretation 
of structural relevancies gave 
clear indicators concerning the 
multiple roles of Design in 
organizations similar to the CSP. 
This research presented three 
scenarios informed by multiple 
understandings concerning the 
role of Design for the CSP and 
proposed the scenario 
illustrated in this poster , in 
which Strategic Design 
Management is perceived at 
multilevel decision making by all 
intervening, starting at the 
highest levels of decision 
making in the organization and 
is perceived throughout the 
organization as a facilitator for 
innovation in dynamic and open 
business systems, confirming 
that organizations that have 
Design embedded at the highest 
levels of decision making, have 
been consistently the most 
successful organizations. 

Contextualization 
Departing from the Triple Helix 
model (TH) we studied the CPS 
aiming to contribute for making it 
better positioned for managing the 
flows of knowledge, technologies 
and innovation leading to the 
effective implementation of these 
flows in the industry and territorial 
competiveness. 
Given this context we discuss the 
role of Design Factory (DF) and of 
Design at the CSP aiming at 

stimulating a relational environment 
of partners network with holistic 
approaches and praxis concerning 
the roles of innovation and Design. 
Methodologically theoretical 
framework and ethnographic 
approaches were integrated by 
means of descriptive and qualitative 
analysis. The sample size, the 
stakeholders interviewed and the 
nature of this research called for an 
inductive approach, informed by the 
encoding of structural relevancies. 

The interpretation of structural 
relevancies guided the 
demonstration and presentation of 
various scenarios and gave clear 
indicators concerning the multiple 
roles of Design in organizations 
similar to the CSP. This research 
selected three scenarios resulting 
of multiple understandings of the 
role of Design for the CSP and 
proposed the scenario depicted for 
this poster, in which Strategic 
Design Management is perceived 

at multilevel decision making by all 
intervening, starting at the highest 
levels of decision making in the 
organization and is perceived 
throughout the organization as a 
facilitator for innovation in dynamic 
and open business systems. The 
collected data shows evidence that 
organizations that have Design 
embedded at the highest levels of 
decision making, have been 
consistently the most successful 
organizations.  

Fig 1  Strategic Design Management is perceived at multilevel decision making by all intervening, a facilitator for innovation in dynamic and open business systems.  

This research was carried out with the support of the CNPq – Conselho Nacional de  
Desenvolvimento Científico e Tecnológico  no âmbito do Programa Ciência sem Fronteiras, Brasil. 
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c  Departamento de Ciências Sociais, Políticas e do Território, GOVCOPP, Universidade de Aveiro, PT. 
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Conclusion 
For differentiating of similar 
organizations we do 
suggest CSP have a new 
designation: Design 
Innovation Park. This 

proposal is a post Helsinki 
model (Design Factory) that 
goes beyond a platform of  
interdisciplinary, design 
collaboration, management, 
engineering and industrial 

sustainability to become a 
catalyst for a culture of 
innovation in which the 
outputs and outcomes may  
feed new demands, and 
Design is embedded at the 

highest levels of decision 
making.  We argue that all 
partners involved at the 
CSP are indeed part of a 
creative network based in 
competiveness and 

sustainability, for which will 
be relevant to perceive 
Design as a key facilitator 
for stimulating strategy, 
sustainability and 
competiveness. 
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CIC.Digital/DigiMedia

Center for Research in Communication, Information 

and Digital Culture/Digital Media and Interaction 

CIC.Digital/DigiMedia is an 

interdisciplinary research group 

focused on innovation in the 

design of new interaction 

approaches for human-centred

digital media applications 

addressing societal challenges 

in the fields of Digital 

Entertainment, Education, 

Health and Well-being, and 

Cultural Heritage. 

CIC.Digital/DigiMedia is organized in 3 main areas:

MCC – Media Convergence and Cyberculture

Understanding and recognizing the impact of digital media in contemporary 

society. Studies about the cognitive experience, emotional engagement,  

citizen practices, intergenerational family relations, the dialectic between 

cyberculture and the social adaptation of technology, and the relation, in a 

digital era, among technologies, industry, market, gender and audiences.

NMDE – New Media and Digital Entertainment

Improving the user’s experience. Specification, development and evaluation 

(usability and UX) of new media and digital entertainment  services and 

products (such as the TV and domestic entertainment ecosystem ) for 

different target audiences, including people with special needs.

KMCC – Knowledge Media in Connected Communities

Understanding relations and affordances among users, communities, 

knowledge and digital media. Design, development and evaluation of new 

transmedia services and products aiming at promoting effective interaction 

among users in the context of their communities, towards enhanced 

participatory and literacy practices.

CIC.Digital/DigiMedia supports 4 academic programmes:

2 Doctoral Programmes

Information and Communication In Digital Platforms (UA+UP)

Multimedia In Education (PD|F TELSC-Technology Enhanced Learning and 

Societal Challenges, UA+UL+UM)

1 Master programme

Multimedia Communication

1 Undergraduate programme

New Communication Technologies

Department of Communication and Art, University of Aveiro

PhD members of the CIC.Digital/DigiMedia research group

Concluded supervisions by type in the last 5 years (2012-2016)

Active projects in the period 2012-2016

2012-2016 Scopus Publications and Peer Reviewed Book Chapters

2012-2016 Non Scopus publications and chapters without peer review

Main partners
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The importance of communication in 

triggering Communities of Practice

The case of Social Entrepreneurship projects

Abstract

In Portugal, Social 

Entrepreneurship is evolving. 

New projects/initiatives or 

organizations are created 

everyday focused on the 

positive impact they can 

achieve. It is important to 

understand who the target 

population of these projects is 

and what their major 

intervention areas are. This goal 

seeks a wider one which is to 

understand the rise of 

Communities of Practice (CoP) 

in the specific context of Social 

Entrepreneurship, specifically 

how social entrepreneurs 

beneficiate from CoP to solve 

the problems they encounter 

and how Social 

Entrepreneurship Institute can 

be a catalyst of those CoP. Since 

social entrepreneurs develop 

their work apart in Portuguese 

territory, communication skills 

and tools are also important 

variables to analyze.

Santos (2012) defines Social Entrepreneurship as follows,

“[…] the process of social entrepreneurship enables the second invisible 

hand of the economic system, this one based on other-regarding rather than 

self-interest. By pursuing their regard for others and addressing 

opportunities for value creation in a distributed way, social entrepreneurs 

drive the economy closer to an efficient outcome by systematically 

identifying neglected problems with positive externalities and developing 

mechanisms to incorporate these externalities into the economic system.”

Social Entrepreneurship Institute (IES-SBS) is a social business school, 

which offers social entrepreneurs (or people interested in acquiring 

knowledge on the subject) training programs according to the life cycle of 

their projects. It was created in 2007, but started its programs in 2011.

IES-SBS recognized the importance of social entrepreneurs’ CoP since its 

alumni network started to grow. IES-SBS network has 2858 social 

entrepreneurs, from different geographical places (even from other 

countries) that created or worked in 1722 initiatives. What bonds them is 

their willingness to develop an initiative with a social purpose, but other 

variables may be analyzed from the common interests’ point of view, that 

may lead to CoP.

This research project aimed to start a CoP pilot among IES-SBS network. 

For that we analyze the life cycle, intervention area, and target population of 

SE initiatives belonging to the IES-SBS network.

It is visible that most of IES-SBS SE initiatives are situated in the

beginning of the life cycle (Idea or Pilot) (40.1%) that is explained by the 

program that had more editions, and more participants, which was the 

Bootcamp.

Followed by the Scaling for Impact, which is relevant for the projects 

situated in the Growing and Implementation stages.

Regarding SE projects’ intervention areas it is also visible the interest in

developing projects in Education (25.4%), Economic Development (8.9%) 

and Health (8.5%).

Which may be related to the target population, where Children (12.9%) and 

Youngsters (12.7%) present the highest percentages, followed by the 

Families (8.8%) and Elderly (5.9%).

Conclusion

One of the research’s first conclusions is that the leadership in a SE CoP 

should be natural (not imposed) and there has to exist a motive to be part of 

a CoP: constant learning, interaction with others, etc.

In time, important aspects to the sustainability of the CoP should be taken 

into account: the way knowledge crosses generations of members and how 

the management of this knowledge is done. For both aspects, ICT should be 

considered.

Also, the context, the collective and individual goals, the tools, the

governance, are all the elements of a CoP that, depending on its definition 

and conjugation, translate into a greater or lesser involvement of its 

members. But equally, the capacity of the facilitator to be this and not the 

CoP manager or leader, otherwise the risk of its extinction when the leader 

cannot keep up with their demands is high.

Graph 1 / IES-SBS Social Entrepreneurship initiatives’ life cycle (%). 

Graph 2 / IES-SBS Social Entrepreneurship initiatives’ intervention areas (%). 

Graph 3 / IES-SBS Social Entrepreneurship initiatives’ target population (%). 

Ana Melroªb,

Lídia Oliveiraª

ª Department of Communication and Art, CIC.Digital-DigiMedia, University of Aveiro 
b IES-Social Business School, IES-SBS
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Multimedia platform for parental involvement 

in learning of children attending kindergarten

Abstract

Parental involvement in learning 

is seen as an important factor in 

the development of skills and 

learning outcomes of children. 

Effective parental involvement 

requires communication and 

collaboration between schools 

and families. The growing 

access to Internet and 

technological devices provides 

new channels of communication 

and information sharing that can 

be used for parental 

involvement. 

This project aims to develop a 

multimedia platform for parental 

involvement in kindergarten. 

Parents and educators of four

kindergarten groups colaborate

in all stages of the research: the

preliminary study for the

assessement of needs; 

development, use and tests to 

the prototype; final study to 

evaluate the platform’s

contribute on parental 

involvement.

This project aims to develop a multimedia platform for parental involvement 

in kindergarten. It is a design-based research, divided into three stages:

Preliminary study, consisting of literature review, search for state-of-art 

platforms and needs’ assessment of educators and parents; 2) Iterative 

development of the platform, consisting of cycles of analysis, design, 

formative evaluation with users and revision of the prototype, until reaching 

the final version; 3) Final evaluation of the impact of the product on parental 

involvement. 

Stage 1 – Preliminary Study

A questionnaire to parents and semi-structured interviews to educators 

helped to understand their needs and include both perspectives in the 

development of the platform. The literature review summarized the results of 

research on parental involvement with technology. The web-search for state-

of-art platforms brought awareness on the variety of platforms for Parental 

Involvement, identifying features and market trends. Results of parent’s 

questionnaires (n=59) showed that parents value some features: news from 

kindergarten, events, gallery of photos/videos and private messaging with 

the educator. Results of interviews with educators (n=4) indicated that the 

platform must gather official information of kindergarten and parents’ 

contacts. It should integrate specific services, such as child/group history, 

events, suggestions of activities and links to educational resources.  

Literature review presents positive results: higher participation from parents; 

awareness about the work developed in kindergarten; better relationships 

between parents and educators; parents' ability to extend home learning 

based on the information shared; reading comments with children 

contributed to cooperative and constructive learning. The most common 

features of existing platforms are: private groups, individual/group 

messaging; image gallery; events calendar. Platforms focus on 

disseminating information (happened or planned), but lack the provision of 

strategies for parents contribution to their child's learning process.

Stage 2 – Technological Development

This stage was composed by three cycles of development. Based on the 

contributions of the preliminary study, the first cycle started with the 

definition of the conceptual structure and functional specifications of the 

platform. A paper prototype was designed to be tested with users for 

formative evaluation. Usability tests served to ascertain the relevance of the 

content, the consistency of the platform, attitudes and expectations of 

educators and parents. It allowed to check the overall understanding of the 

platform and to identify some improvements and changes to be 

implemented. In the second cycle of development, a functional prototype 

was released for use in kindergartens, starting in september 2016. Until 

december 2016, e-mails from parents and meetings with the educators led 

to final changes and improvements, culminating in the final product, ending 

the third cycle of development.

The platform is divided into three areas. In personal area, features and 

contents are available to each user, individually and privately: change profile 

information; access child’s history/development; save favorites posts; see 

notifications of new information; use private messages. 

In group area, contents are published and shared by all members of the 

group: activities and projects in kindergarten; educational events; 

educational links; list of members; gallery of images. 

In kindergarten area, the educator provides institutional information to 

parents: news from kindergarten, documentation for download and weekly 

menus.

Stage 3 – Evaluation

At the end of this school year, the final stage of the research will start. The 

evaluation made with parents and teachers about the experience of using 

the prototype and the data collected in backoffice (access statistics and 

shared posts) will allow to identify the features and contents with more 

relevance for a platform of this nature.

Fig 1 / Diagram of architecture (1st Cycle of Development)

Dionísia Laranjeiroª,

Maria João Antunesb, Paula Santosa
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Fig 2 / Paper Prototype (1st Cycle of Development)

Fig 3 / Functional Prototype (2st Cycle of Development)
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Preservation of cultural memory: conception 

and study of a collaborative digital platform for 

Festival Guarnicê de Cinema

Abstract

This poster aims to present the 

conceptual model for 

organizing, recording and 

preserving cultural memory, 

which supports the design of a 

collaborative digital platform for 

Festival Guarnicê de Cinema 

(one of the oldest in Brazil and 

the oldest in the State of 

Maranhão). The definition of 

functional and generic 

requirements, as well as their 

testing and validation, is 

supported by focus groups, with 

the participation of target agents 

(festival organizers, 

professional and amateur 

directors, producers and event 

participants).

Digital platforms can be used as repositories for archiving and preserving memory, 

opening new concepts and ideas that contribute to the protection of information of a 

given space and time.

This research aims to present a review of themes about the cultural memory 

(Halbwachs, 2006; Vecchia, 2011) and digital platforms (Passarelli et al., 2014), in 

particular the collaborative ones (Brabham, 2013; West, 2003), also aims to highlight 

the context in which they were strengthened: Festival Guarnicê de Cinema. This 

Festival was the basis for the creation of a prototype of a collaborative digital platform, 

whose purpose is to effect the preservation of cultural memory of São Luís, Maranhão 

(Brazil). Some sections of the prototype are shown in Figures 1 and 2.

Based on the selected literature, methodological procedures are divided into four 

stages, which are: literature review; definition of functional and generic requirements of 

the platform, through contact with the actors and focus group sessions (Morgan, 1998); 

prototyping; evaluation and validation of the platform in focus groups new edition.

The data listed in the first session of focus group, in December 2015 (related to 

functional and generic requirements), suggested that the platform should: 

-Be created for two different audience: producers (cinema/audiovisual) and consumers 

(cinema/audiovisual); 

-two login options: by Facebook or username and password; 

-existence of a curatorship for the platform; 

-three language options: Portuguese, English and Spanish; 

-Audio guide and timeline; 

-section for movie reviews, trivia, history, projects and entry in the Festival.

Next step of the research was the conception phase of prototype, with the hiring of three 

web developers as expected in the thesis qualification project. The conception process 

was accompanied by the investigator in regular meetings. After this stage, in October 

2016, the prototype was evaluated and validated in new session of focus group, when 

participants suggested some adjustments for its future use. They are:

-Inform the rating of the movies that will be submitted for the Festival;

-Insert images in programming; 

-Timeline chart;

-Arrange the information in the homepage; 

-Emphasis for news;

-Review some terms used in the platform.

The URL to access platform is: http://portalguarnice.web.ua.pt

Conclusion

As a result of the work, it was elaborated a conceptual model for organization, 

registration and preservation of information of cultural events in the area of cinema and 

audiovisual production - in case this investigation of Festival Guarnicê de Cinema -, 

indicating the data collection, the target audience, media, modes of operation and the 

main functional requirements and generic.
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ICT integration to promote collaborative work 

between teachers – a case study.

Abstract

This research tries to 

understand the impacts the 

introduction of ICT might have 

in the development of 

collaborative work between 

teachers in a university in Brazil.

The method used is a case 

study, framed by the 

qualitative/interpretative 

research paradigm. Data was 

collected through participating 

observation and the application 

of questionnaires in an 

early/diagnostic phase. In a 

second phase, of teacher 

training and subsequent 

supervision, we made several 

interviews in order to gain 

insight about the need and 

importance of using ICT in the 

evolution of collaborative work, 

namely in particular tasks.

Introduction

Our society has been impacted by changes that result from the closer 

connection between individuals, namely by online communications and 

interactions made possible by ICT constant evolution. These technologies, 

that redefine time and place (Santana Lisbôa & Pereira Coutinho, 2011) as 

well as our traditional jobs, impose great challenges to our institutions, 

particularly to teachers that need to fit in and innovate in the classroom in 

order to better communicate with their students.

Facing this reality, this research pretends to know and better understand ICT 

impacts in the development of collaborative work between teachers of a 

course subject in a Brazilian University. Three research questions have 

guided all the research procedures: 

• How can ICT be integrated in course subjects in order to support 

teachers’ collaborative work? 

• What are the tools more adequate for that purpose? 

• Will the use of ICT contribute to the collaboration between teachers of 

that course subject?

Method

The adopted research method was the study case, with an interpretative 

nature, and has engaged 16 Brazilian Higher Education teachers in a real 

academic context.

The research had 3 main phases. 

The first one was a diagnostic phase, the second one was defined by a 

teacher training action and in the third phase the researcher has followed 

closely the development of a course subject. Data collected in these 3 

phases have supported the study.

Quantitative data was collected through the application of questionnaires in 

the diagnostic phase. The data was analysed with SPSS in order to show 

relevant evidences of existing collaborative work between teachers and the 

personal, professional and classroom use of ICT.

Participating observation, both in the second and third phases, has allowed 

us to follow the evolution of interactions between teachers, namely in the 

face-to-face and collaborative technologies use sessions.

Qualitative data from the interviews was submitted to content analysis 

(Bardin, 2016) and has allowed to identify teachers’ perceptions related with 

the need and importance of the use of digital technologies in support of 

collaborative work.

Data analysis

In the diagnostic phase, data collected allowed us to perceive a strong 

emphasis in teachers’ solitary work in the realm of non-shared course 

subjects, with little or no interaction with other teachers. In what the ability to 

use technologies is concerned, it was possible to verify that they are mostly 

used in the personal domain, with little or no classroom integration or 

support to collaboration.

In the second phase of research (Teacher training) data collected has 

demonstrated the existence of limitations related with the necessary 

competences to deal with technology, difficulties in the interaction needed to 

perform the proposed training activities and the emergence of several 

barriers to collaborative work and technology use (Graphs 1 and 2). There 

was a clear preference for face-to-face interaction that was deemed as more 

productive. A clear demonstration of disregard towards the use of 

technology also emerged during this phase.

During the course subject follow-up phase, it was clear the existence of a 

lack of balance between the participants, mainly related with difficulties in 

interaction and competences to use technology. In what the collaborative 

work is concerned, major difficulties were detected in the communication 

and interaction between participants. These difficulties were visible in the 

definition of common objectives, in the coordination of activities, in the 

absence of planning and in the definition of roles and tasks for each 

participant.

Graph 1 / Collaborative work barriers

Graph 2 / Difficulties in the use of technologies

Inez Silvaª, 

Luís Pedroa

aDepartment of Communication and Art, CIC.Digital - DigiMedia, University of Aveiro

The interviews revealed that the teachers are aware of their limitations in 

what the use of technology and the development of collaborative work are 

concerned. However, the perception of the importance and need of its use in 

a classroom context are not yet felt in the particular researched context as the 

following statements show:

“[...] sometimes i felt that we were doing this more as an obligation and not as 

an actual need... [...], we’ll do it to see what comes around.” (Teacher 01)

“It is different when you have a need, something that you feel is impossible to 

do personally, then I think this tool is welcomed, but when you don’t have that 

need […]” (Teacher 02)

“[…] that’s what’s missing, a little more of dedication to understand how it 

works and […] really turn around that tool in this process, I didn’t feel this in 

all the team members.” (Teacher 3)

Conclusions

Analysing these results the researcher recommends the need of more 

teacher training, mainly focused in the development of competences related 

with collaborative work mediated by technologies and the needed didactic 

and methodological competences for its classroom integration. 

More than the technological knowledge needed, it is essential that teachers 

appropriate the importance of collaborative work related knowledge.

It is clear that teachers do not feel the importance of the collaborative 

dimension related with school work and the subsequent changes in their 

crafts that it implies.
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Co-designing, developing and assessing 

a digital game for active ageing

Abstract

Recently, there has been an 

increasing interest in providing a 

set of strategies for encouraging 

active ageing. However, few 

studies have addressed the 

potential of digital games to 

encourage healthier habits, a 

sense of security and 

participation in society. The main 

purpose of this mixed-method 

study is to understand the way 

game-based learning can 

encourage active lifestyles in a 

later age by comparing it to such 

digitally mediated approaches as 

computer-assisted learning 

platforms (online courses). In 

particular, 33 adult learners (G1) 

aged 50 and over are involved in 

the design process of a game-

based and a computer-assisted 

learning platforms, following a 

participatory design approach. A 

total of 60 adult learners are then 

divided into the experimental 

group (G2), group of comparison 

(G3) and control group (G4), in 

order to test the game-based and 

computer-assisted learning 

platforms. Before and after the 

experiments, the participants’ 

perceived well-being and quality 

of life are assessed. Preliminary 

results show that game-based 

learning can encourage active 

ageing by encouraging 

metamemory, problem-solving 

and confidence to solve daily life 

problems; motivating the players 

to participate in the community 

through social graphs and 

invitations; demystifying ageing 

bias through storytelling and 

imagery-based techniques. 

Introduction

In the global economy, longer life expectancies and decreasing birth rates 

have led to growth in the ratio of the number of older adults to youngsters. 

Almost two billion individuals aged 60 and over are expected to inhabit the 

world by 2050 [1], giving rise to the need for innovative ways to re-invent 

strategies for sustainable active ageing and healthier lifestyles [2]. In fact, 

as there has been an increasingly ageing society, such digitally mediated 

approaches as games are expected to be effective to transmit meaning to 

information and encouraging active ageing [2]. However, these solutions 

tend to focus on the cognitive aspect, failing to address all its domains 

– i.e. Health, Security and Participation in Society as proposed by the World 

Health Organization [3,4]. Therefore, the aim of this research is to assess 

the effectiveness of game-based learning for encouraging active ageing.

Method

Given the research question ‘In what way can game-based learning affect 

the perception of active ageing?’, a mixed-method approach was required in 

order to understand both the design components that a game-based 

learning platform should have and the determinant factors related with the 

perception of health-related well-being and quality of life that can be affected 

by these interventions. The Table 1 describes the activities carried out in a 

multi-stage project and the methods and instruments used for data 

collection. This study has been approved by the Ethics Committee of the 

University of Aveiro (Resolution n. 3/2015).

Fig 1 / Game-based learning platform

(GBLP)  http://www.jump.web.ua.pt

Fig 3 / Design determinants to develop game-based learning for active ageing 

Liliana Vale Costaa,

Ana Isabel Velosoa
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Results

Two prototypes (GBLP and CAP) (Fig 1, Fig 2) were developed based on 

the different domains of active ageing, the revisions made by the group of 

experts and the participatory design sessions carried out [4].

Table 1/ Schedule of the activities carried out in this mixed-method research project

Stages Date Activities / Description Method Data 

collection

Design 

research

June 

2014 to 

March 

2015

- Review the literature 

- Plan the participatory design 

techniques and learning sessions

(reviewed by a group of 4 experts in 

the domains of Gerontology, 

Education, and Psychology)

Literature 

review

- Databases

- Surveys to 

assess the 

quality of 

content and 

procedures

Develop both 

game-based 

(GBLP) and 

computer-

assisted  

(CAP) 

platforms

March 

2015 to 

Feb. 

2017

- Involve a group of 33 adult learners

(G1) at a University of Third Age in 

participatory design (Gender: 

48.5% male, N=16 and 51.5% female, 

N=17; Age M= 67, SD= 7.06, Min 55, 

Max.82) [March 2015 – December 

2016, 2 hour session per week]

- Develop both learning platforms (Fig 

1, Fig 2)

Participatory 

action 

research 

(QUAL)

- Field notes

- Participatory 

design 

techniques

Test both 

platforms and 

assess the 

participants’ 

perception 

towards well-

being and 

quality of life

March 

2017 to 

Jun 2017 

(ongoing)

- A total of 60 adult learners (G2, G3 

and G4) at 4 Universities of Third 

Age [including 12 learners of G1] are 

divided into: Experimental group 

(test firstly the GBLP, then the CAP), 

the  Comparison group (test firstly 

the CAP, then the GBLP) and the 

Control Group (without intervention). 

Before and after each experiment (3 

out of 6 weekly sessions), the 

WHOQOL-BREF and SF36v2 are 

administered. (Gender: 40% male, 

N=24 and 60% female, N=36; Age M= 

70, SD= 6.69, Min 56, Max.89) 

- Provide a set of recommendations

to develop a game-based learning for 

active ageing

Quasi-

Experiment 

(QUAN)

- Scales 

(WHOQOL-

BREF, 

SF36V2 with 

permission 

given)

- Field notes 

& group 

discussions 

Discuss the 

solutions 

proposed with 

a group of 

experts in 

games

Ongoing - Interview a group of experts in order 

to discuss in what way the 

challenges observed and the 

recommendations provided based 

on the participants' context can be 

met by the current trends and 

solutions in the game market.

Interview - Interview 

guide/protocol
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In response to the research question, preliminary data obtained from both 

participatory design techniques and the evaluation process of both platforms 

have revealed that games can encourage active ageing by encouraging 

metamemory, problem-solving and confidence to solve daily-life problems; 

motivating the players to participate in the community through social graphs 

and invitations; demystifying ageing bias through storytelling and imagery-

based techniques (Fig 3) . 

Fig 2 / Computer-assisted platform (CAP) 

http://www.seriousgiggle.web.ua.pt

Poster

130

192



Inclusive practices of Brazilian and Portuguese 

university libraries: a comparative study

Isabel Dinizª, 

Ana Margarida Pisco Almeidab,  Cassia Furtadoc

a Department of Library Science, Federal University of Maranhão, University of Aveiro
a b Department of Communication and Art, CIC.Digital-DigiMedia, University of Aveiro
c Department of Library Science, Federal University of Maranhão

Abstract

This poster presents preliminary 

results of an on-going 

investigation on inclusive 

practices developed by 

university libraries in Brazil and 

Portugal, particularly 

considering the diagnosis stage 

regarding the existing assistive 

technologies available in those 

libraries. To this end, an online 

survey was carried out with 87 

directors/coordinators of 

libraries. 53 valid responses 

were retrieved: 28 from Brazilian 

and 22 from Portuguese 

universities. The collected data 

was analysed through 

descriptive statistics, which 

were carried out with the aid of 

SPSS Statistics.

The main results allowed us to 

better understand the current 

scenario of both portuguese and 

brazilian universities libraries 

and enabled the comprehension 

that universities need to have a 

greater ethical commitment and 

social responsibility when facing 

the challenge of receiving 

students with needs students.

In the context of this research, an inclusive library is considered not only as an environment 

for users with special needs, but as a space that serves the entire population in an 

egalitarian way, allowing all its users to access the services and products available to reach 

the information they need (Diniz et al., 2015; Bodaghi, Cheong, & Zainab, 2016;

Wijayaratne & Amarasekara, 2015).

In what concerns to visually impaired users, the scenario of both the Brazilian and the 

Portuguese university libraries is precarious, requiring the study and development of a 

different approach on the planning and investment dimensions, namely in what concerns to 

the acquisition of assistive technology, as corroborated by our results: 

Only 10 out of the 28 Brazilian respondents, and 3 out of the 22 Portuguese respondents 

stated that their libraries have Braille printers. Within those, only 5 Brazilian and 2 

Portuguese respondents stated that these printers are coupled with computers 

accessible for users with visual impairment. 

Only 6 out of the 28 Brazilian and 2 out of 22 Portuguese respondents stated that their 

libraries provide software compatible with the Daisy accessible format. Moreover, only 15 

Brazilian and 6 Portuguese respondents had equipment for enlarging texts, maps and 

figures in printed format, such as magnifying glasses and reading reads for the care of 

users with low vision, in their libraries.

 The inclusive technologies with highest incidence amongst the libraries (See Graph 1) 

are, in the case of Brazil: “reading board with magnifying glass”, “audio book” and 

“illustrated book in Braille and LIBRAS (Brazilian Sign Language)”. In what concern to 

Portuguese universities, the highest incidence can be found in the “autonomous reader”, 

“audio book”, “bookmark with light” and “reading board with magnifying glass”. 

Conclusion

Our results allow us to conclude that universities need to have a greater ethical 

commitment and social responsibility, as well as to take a clear look at the problem. The 

personel in charge of the libraries need to deepen knowledge on the Legislative framework

regarding accessibility, as well as on the available assistive technologies (ATs) for users 

with special needs. To this end, user studies need to be carried out in order to provide a 

better understanding of those users specificities, namely the ones with visual impairment. 

This would allow the assessment of the their technological needs and, consequently, the 

identification of the most appropriate ATs to be acquired and implemented.
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GOVCOPP

Research Unit on 

Governance, Competitiveness and Public Policy

Abstract

The Research Unit on 

Governance, Competitiveness and 

Public Policies (GOVCOPP) 

mission is to produce research and 

knowledge that contribute to 

economic efficiency and good 

practices in governance in specific 

territorial contexts: European, 

national and regional, with focus 

on the Centro and Aveiro regions.

It gathers researchers from 

different scientific expertise in 

order to answer to this challenge, 

building on the diversity of 

approaches and methodologies.

In the last evaluation by the 

national Foundation for Science 

and Technology it was classified as 

Excellent. This was the recognition 

of the worked developed in the last 

years both in terms of scientific 

research and as a driver of 

regional development.

To think globally and in the long 

term to better allow the local 

agents to decide and to act 

efficiently in a global context is 

the GOVCOPP’s lemma and the 

synthetic definition of its 

mission.

The GOVCOPP includes researchers of four UA organic units: the 

Department of Economics, Management, Industrial Engineering and 

Tourism; the Department of Social, Political and Territory Sciences; the 

Institute of Accountancy and Administration and the School of Technology 

and Management of Águeda. In addition, it includes several researchers 

working at other Portuguese Universities and Polytechnic Schools.

The research unit’s mission is to develop research and produce knowledge 

that contributes to promoting economic efficiency and good practices in 

governance in specific territorial context and different scales: European, 

national and, particularly, regional, with a particular focus on the Centro 

Region and the Intermunicipal Community of the Aveiro Region (CIRA).

To fulfil this mission, GOVCOPP draws on its research results and 

accumulated experience and projects it future through the Strategic 

Program 2015-20. It is organized in 4 research groups that are horizontally 

integrated through 2 strategic action subprograms (see figures 1 and 2).

RESEARCH GROUPS

1. Competitiveness, Innovation and Sustainability (CIS) – studies economic 

efficiency in regional productive systems, which are subject to restrictions 

imposed by the sustainable use of natural resources and the preservation of 

environmental quality.

2. Public Policy Institutions Innovation (PI2) – analyses public policies and 

governance structures and practices. The concept of regional innovation 

system (RIS) is also addressed, complementing the economic perspective 

with the analysis of the drivers of social inclusion, citizenship and quality of 

life. 

3. Tourism Development (TD) – further develops the general analysis of 

regional innovation systems developed on a specific sector of paramount 

importance to the Portuguese economy and that, by its nature, is deeply 

related with the territorial structure and the dimensions which are linked to 

the natural and built heritage and to an appropriate supply of services and 

infrastructure.

4. Systems for Decision Support (SDS) – besides developing tools and 

techniques to support decision making, this group is also aimed at providing 

the GOVCOPP with the modelling and data analysis skills required by the 

global work of the unit.

STRATEGIC ACTION SUBPROGRAMS

THE REGION OF THE FUTURE

It will define, in abstract terms, ideal regional governance structures and 

practices, connected to a RIS. This will be done for the Centro Region and 

the CIRA, and will be structured according to the following fields. 

A.Foresight of a RIS, defining an optimal trade-off between economic 

efficiency, environmental sustainability and social cohesion.

B.Regional Supply of General Interest Services, such as health, education, 

social security, culture, etc.

C.Environmental Sustainability, analysed according to 3 main perspectives: 

mobility and settlement patterns; efficient use of energy; preservation of the 

natural environment and sustainable use of resources.

D.Governance and Institutional Design, focussing particularly on the 

analysis of new forms of organising and managing public services and the 

promotion of citizen’s participation decision making processes.

E.Tourism as a sector case study.

BUILDING OF A REGIONAL DECISION SUPPORT SYSTEM

It will develop a flexible tool for decision making, based on the available 

information and on the most advanced techniques for data treatment, 

forecast and modelling. This tool will incorporate modules for supporting the 

management of organizations and supply chain flows, as well as supporting 

strategic decision making and public participation, based on a combination 

of quantitative and qualitative methods that allow scenario analyses, 

multicriteria decision making and the definition of declared preferences.

DEGEIT, DCSPT, ISCA, ESTGA, University of Aveiro
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Fig 1 / GOVCOPP’s structure

Fig 2 / Horizontal organization of the Strategic Plan subprogrammes

In parallel to the two strategic action subprograms, the GOVCOPP will develop 

an internationalization program for creating new research networks and to 

strengthen the existing ones, aiming at cooperating in areas at the scientific 

frontier, at exchanging researchers and, in particular, PhD students and post-

doc researchers. 

The GOVCOPP also acts as an agent of dissemination of knowledge and 

competences, through the organization of conferences and seminaries and the 

conception of projects that answer particular needs of enterprises and other 

public and private organizations and the offer of a diversified set of consultancy 

services. 

International research projects

SES EU - Social Entrepreneurship 

Support Europe

Catch IT - Catch it! Non-formal academy 

of activities

SUSPLACE - Sustainable Place-

Shaping: Towards Inclusive, Resilient 

and Connected Places, Greening 

Economies and Sustainable Pathways

CPiP - Community Participation in 

Planning: Learning and Skills 

Framework

RUNIN - The Role of Universities in 

Innovation and Regional Development

VETEC - Vietnamese-European 

Knowledge and Technology Transfer 

Education Consortium

National research projects
P-RIDE - Portugal: Regional Integration 

of Demography and Economy

Changing European Elections: The 

impact of Eurozone bailouts on 

European Parliament election 

campaigns

Entrepreneurial University: the case of 

Portuguese higher education and its 

impact on regional competitiveness

ATENA - Know to Intervene: Education 

Observatory

ITM- Municipal Transparency Index

Knowledge transfer projects
Strategic Education Plans of Albergaria-

a-Velha and Vagos

Real estate evaluation tool for Sintra

(Prime Yield)

Municipal Strategic Plan of Sertã

Fig 3 / Examples of projects developed in 2016
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Slum tourism motivations:

A mixed methods approach

Abstract

The present work aimed to 

structurally address the 

motivations of slum tourists. To 

that end, a theoretical model of 

slum-tourism motivations has 

been proposed based on 

insights from an exploratory 

qualitative study carried out 

through semi-structured 

interviews with tourists in Rio 

de Janeiro’s favelas,  as well as 

from previous studies.  The 

model was further tested 

through Exploratory and 

Confirmatory Factor Analysis 

based on data collected through 

a quantitative questionnaire 

applied to the same research 

universe. Results show that 

slum tourism motivations are 

formed by two dimensions: 

Learning Motivations and 

Experiential Motivations. In this 

sense, the study broadens the 

knowledge about slum tourism 

motivations, being the first to 

structurally address them.  

Future studies should apply this 

methodology on other slum-

tourism contexts in order to 

check whether there are 

structural differences in the 

model. 

Tourist visits with the goal of experiencing the place where poor people live 

(Whyte, Selinger and Outterson, 2011) are mainly referred in academia as 

slum tourism. Although the phenomenon has received some academic 

attention, there is still a high level of ambiguity about the motivations of 

slum-tourists. Few studies indeed superficially addressed the topic. Freire-

Medeiros (2009), for instance, proposes a conceptualization of slum tours 

as reality tours,which are divided in two groups according to tourists 

motivations: social tours, based on participation and authenticity; and dark 

tours, motivated by the consumption of commoditized poverty and violence.

Building on this initial conceptualization, the present study aimed to 

structurally address Slum Tourism Motivations. To this end, a mixed 

methods approach has been adopted. First, a qualitative exploratory study 

has been carried out. In this phase, semi-structured interviews were applied 

to tourists during their visits to Rio de Janeiro’s favelas (informal 

settlements, normally on hilly areas), which are amongst  the major slum 

tourism destinations worldwide. The interviews were analysed with the aid of 

QSR Nvivo 11, which provided insights that allowed the proposition of a 

theoretical model encompassing 15 items of slum tourism motivations (see 

Table 1) divided in two dimensions: Learning Motivations and Experiential 

Motivations. In a second phase of data collection, a quantitative 

questionnaire aiming to assess the variables from the proposed model was 

carried out with the same research universe. A total of 380 valid 

questionnaires was retrieved.

Exploratory Factor Analysis (EFA) carried out with the aid of IBM SPSS 

Statistics suggested that the items were grouped in two factors, as theorized 

from the interview results. However, reliability tests pointed to the exclusion 

of 5 of the 15 items, after which, Cronbach’s  Alpha values were ,774 for 

Learning Motivations and ,768 for Experiential Motivations. Moreover, 

Confirmatory Factor Analysis (CFA) carried out through IBM SPSS AMOS 

reinforced the configuration of factors. The model (see Fig 1) performed well 

in all the model fit indicators, with AGFI = ,938 and RMSA = ,037.  

Conclusion

The study expands the available knowledge on slum tourism motivations, 

being the first to structurally address them. The mentioned “social tours x 

dark tours” conceptualization was both expanded and confronted. Social 

motivations were indeed found, however, rather than a higher order factor, 

they were part of a bigger dimension: Learning Motivations. Dark 

motivations, in the other hand, were included in the originally proposed  

model (STM 9, in Table 1) as part of the Experiential motivations, but 

reliability tests and the CFA showed that it did not fit. Those results are an 

argument against critics of slum tourism as an activity that commoditizes 

poverty or violence and is disrespectful to locals. However, future studies in 

different slum tourism contexts are still necessary to check whether  or not 

there are structural differences in the model, and consequently, whether 

those motivational factors apply to other settings. 
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Fig 1 View from the balcony of a house in Favela Santa Marta, Rio de Janeiro Brazil. . 

Graph 1 / The structural model (CFA outcome).

Table 1 / List of Slum Tourism Motivation items based after the exploratory study and previous 

literature.

Item Description

STM 1 See and/or do something new that I’ve never done before.

STM 2 See things I saw on films, TV-series or soap operas (excluded).

STM 3 Experience something different from what I’m used to.

STM 4 Enjoy music and/or other artistic expressions (excluded).

STM 5 See the landscapes, structures, buildings and colours.

STM 6 Meet locals and experience their culture (excluded).

STM 7 Experience a “non-touristy” and authentic part of Rio.

STM 8 See a part of Brazil that not everyone sees.

STM 9 See action: armed people, drug dealers and police (excluded).

STM 10 See if it is as violent as media makes it seem (excluded).

STM 11 Learn about social dynamics and understand the favela.

STM 12 Learn if profits from tourism are invested in the community.

STM 13 Learn about social projects that help the locals.

STM 14 Learn how people’s living conditions could be improved.

STM 15 Learn about how people support themselves and their families.
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Model(s) of Evaluation and Accreditation in 

Higher Education in Portugal: 

2nd and 3rd Cycles in the Tourism area

Abstract

This study aims to understand 

the importance of education at 

post-graduate in Tourism in 

higher education (HE) in 

Portugal, as well as knowing the 

interest of curriculum 

development performed under 

the Bologna Process (BP), also 

interpreting changes over 

recently with the processes of 

assessment and accreditation of 

courses of study in this 

emerging scientific area, 

especially in the 2nd and 3rd 

cycles, correlating them with the 

impacts of a more efficient and 

appropriateness research and 

knowledge transfer to the 

tourism sector. The research 

methodology allows examining 

some scientific and curricular 

dimensions and indicators, 

using triangulation techniques 

considered useful to know the 

educational reality in Tourism, 

which could later include the 

questioning of the responsible 

for existing courses in this area, 

after all the evaluation process 

passed and accreditation by the 

Agency for Assessment and 

Accreditation of Higher 

Education (A3ES). This study 

also suggests an effective 

construct curriculum 

development, scientific and 

educational organization 

structure based on quality 

management in education and 

training in this scientific field.

The debate on the strategic importance of Tourism and Leisure for the 

Portuguese economy, due to its ability to create wealth, diversify economic 

foundations, foster employment, promote development, raise the need to 

balance the needs of stakeholders with those of the education system within 

the Tourism courses, with the purpose of trying to foment and strengthen a 

scientific respectability, academic and  connection to the business 

environment.  In parallel, other factors have also contributed to the expansion 

of Tourism education, namely the increasing number of Tourism courses 

offered in Portugal in the 2nd and 3rd cycles (see Graph 1and Graph 2) and 

consequently, as Fidgeon (2010, p.700) points out, "the general expansion of 

the number of students enrolling in more and larger education programs in 

this area". Thus, and taking into account the current dynamics of the tourism 

sector, the changes in the training contexts at national and international level,  

according to Salgado (2007, p. 446) “the implementation of the Bologna 

Process can be an opportunity to improve the relationship between the supply 

of educating  training at a higher level and the prospective needs of the 

market”. Concomitantly, the evaluation and accreditation of higher education 

courses in Tourism require methodological options that enabling the definition 

and implementation of the collection of reliable and quantifiable data on the 

quality of higher education and that at the same time allows for its future self-

regulation through evaluation and accreditation instruments, permanent 

monitoring procedures, implying the constitution of dynamic, independent and 

external evaluation models. These models of a markedly systematic and 

rigorous nature aim at improving the overall quality of educational provision, 

evaluating its results and impacts in the community. In Portugal, a set of 

national education assessment measures, including measures for tourism 

study cycles, was initiated in a more methodological, standardized and 

coordinated way from 2007, with the creation of the A3Es (Agency for 

Assessment and Accreditation of Higher Education). However it is urgent to 

try to understand the models of evaluation and accreditation in higher 

education in Portugal, and if they are appropriate to Tourism, especially at the 

level of the 2nd and 3rd cycles.

Conclusion

As a corollary of this work, we intend to assess the connections and 

articulations existing in the field of education and training in Tourism in 

Portuguese higher education, especially from the point of view of the 

evaluation component of curriculum development as a working tool that has 

been applied in the sciences and policies educational context, especially with 

the implementation of the so-called Bologna Process. We intended to infer the 

contribution of the evaluation and accreditation models and systems in order 

to analyze the improvement of the performance of the training offered in the 

2nd and 3rd study cycles in this area of study, correlating them with the 

impacts that the adequacy of these training cycles studies have faced the 

efficient transfer of skills and knowledge necessary for the development of the 

tourism industry at the national level.

References

Fidgeon, P. R. (2010). “Tourism education and curriculum design: A time for 

consolidation and review?”, Tourism Management, 31(6), 699-723. 

Salgado, M. (2007). Educação e Organização Curricular em Turismo no 

Ensino Superior Português. Aveiro: M. Salgado.

Graph 1: Number of Master Programes in Tourism

. 

Graph 2 : Number of PhD Programs in Tourism

Fernando Florim Lemosa

Manuel Salgadob, Maria João Rosaa, Carlos Costaa

aDepartment of Economics, Management, Industrial Engineering and Tourism, GOVCOPP, 

University of Aveiro.
bSchool of Tourism and Hospitality, GOVCOPP, Polytechnic Institute of Guarda.

FINANCING INSTITUTIONS

Projeto POCI-01-0145-FEDER-006939

Poster

133

198



Universities as Sources of Relevant 

Knowledge for Innovation

Abstract

The University is the most 

important channel transferring 

knowledge to firms, making it 

determinant in knowledge 

creation and diffusion 

(Rosenberg and Nelson, 1994; 

Schartinger et al., 2001). 

The interconnectedness 

between Science and 

Technology reinforces the  

innovation system, independent 

of the framework in analysis. 

Understanding of the role of the 

University in this framework is 

determinant for policy success. 

The goal of this research is to 

produce empirical evidence to 

verify the importance of 

universities as sources of 

knowledge for innovative 

activities, regardless firms’ 

activities; it also aims to 

understand the extent to which 

the role of universities is 

determinant in successful 

innovation processes. 

By drawing an up to date 

outlook on the Portuguese 

situation, which has not yet 

been done, we attempt to 

provide some policy 

recommendations on the role of 

Universities in knowledge 

production and diffusion among 

firms as well as the importance 

of these institutions in the 

development of successful 

innovative activities.

During the second half of the 20th century Governments worldwide have 

made efforts to boost their NSIs under the strong belief that the interaction 

among these elements would create “engines of growth”. The development 

of strong linkages between Knowledge Institutions (mainly Universities) and 

the Technology Intensive Firms (TIF’s) will encourage economic 

development (OECD, 1996). Universities are instruments of knowledge-

based economic development and change, acting as regional boosters and 

improving the quality of life.

Evidence based on the Community Innovation Survey (CIS) points to a 

weak importance of Universities as source of information or knowledge for 

innovative activities carried out by European firms (Laursen and Salter, 

2004). Accordingly, a systematic empirical analysis of firm’s perception of 

Universities as sources of information for innovation activities is critical when 

attempting to fully understand the connection between industry and 

academia, mostly, when it analyses in detail the different innovation types 

(product, process, service, marketing and organisational).

Based on the Portuguese CIS to build a balanced panel including the CIS6, 

CIS8 and the CIS 10, in which we were able to observe 1099 firms between 

2004 and 2010. An hurdle estimation (Mullahy 1986) was run producing the 

following results:

Larger firms tend to be more prone to draw upon the Universities, having 

complex organograms comprising R&D departments which have knowledge 

proximity to the University. Higher R&D intensity will also reinforce the 

probability of relying upon the Universities. Firms with high education 

intensity will be more prone to use the University. Persistent innovators are 

not proved to draw upon this source of knowledge which can be explained 

by the frock of laving solid R&D departments. The use of Public funds 

appears as being of major importance as financing the innovative activities 

by means of the public funds will raise the probability of using the University 

this will enhance the cohesion of the NSI.

Conclusion

The empirical evidence shows that in Portugal very much has to be done 

concerning Science and Technology Policy. The knowledge produced in the 

Universities seems to fail in reaching most of the Portuguese firms. 

Supplying the job market with qualified individuals is of major importance 

and constitutes an evident vehicle of knowledge transmission and 

reinforcement. Implementing the RIS3 requires for certain a cautious 

observation of these results to mitigate eventual shortcomings in the NSI.
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Hyp Description Results

[H1]
Larger firms are more likely to draw from 

universities.
Supported

[H2]
R&D intensity positively influences the draw 

from universities.
Not supported

[H3]
Education intensity positively influences the 

draw from universities.
Supported

[H4]
Technological intensity positively influences the 

draw from universities.

Not supported 

(inverse 

direction)

[H5]
Innovative firms are more likely to draw from 

universities.

Not supported 

(inverse 

direction)

[H6]
Firms that rely on funds to finance their 

innovative activities are more likely to draw 

from universities.

Supported

[H7]
“Open” firms are more likely to draw from 

universities.

Partially 

supported

[H8]
Persistent innovators are more likely to draw 

from universities.
Not supported

1 The knowledge produced in the University seems to

be more interesting for large firms, although there is

an effort to be made to reach small firms

R&D intensity and being an innovator are

relevant factors to draw upon the University,

but the direction of the effect is contrary to

our expectation

R&D intensity, openness and persistence are relevant

factors for innovative firms. The empirical evidence

presents these factors as insignificant for the use of

Universities as a source of knowledge. Policy actions must

target these characteristics to boost the importance of this

source of information
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Towards E-Territorial planning 

The shift from space to territory and e-territory

Abstract

Spatial planning is concerned 

with the management of social 

interactions in their relations 

with the physical support – the 

earth’s surface. To manage this, 

a master plan is usually the 

featured tool, which establishes 

the territorial development 

process and the legal framework 

of land use.

From a historic perspective, 

three major paradigms can be 

identified, regarding the way 

planners analyse the relation 

between the socio-spatial forces 

and how they manage different 

stakeholders’ interests: the first 

is an autocratic utopian 

approach; the second prioritizes 

the legitimacy of authority by 

rational reasoning and political 

commitment; the third assumes 

the deconstruction of planner’s 

authority and the assumption of 

a mediating role.

Nowadays, changes are 

occurring at a fast pace, guided 

by a revolution in information 

and communication 

technologies. A new societal 

paradigm emerges behind the 

new socio-spatial setting: 

complexity. Besides analysing 

different planning approaches, 

this work ends with some 

remarks about how this shift 

implies a re-interpretation of 

how planning can manage the 

new socio-spatial landscape. 

Relevance of the topic

Pointing the first half of XX as the birth of modern urban planning, the field 

face profound transformations over time, following a process shaped by the 

dominant philosophical though about space, the contributions from different 

scientific fields and the learning by through practice (Taylor, 1998). Today, 

some authors claims planning as a field in crisis (Brenner & Schmid, 2015) 

pointing out the question what kind of space concept should be adopted as 

it main challenge.

Utopic spatial planning

After first experiences, by the end of XIX century, to build and rebuild urban 

places (e.g. Cerdá in Barcelona), we can point Le Corbusier’s work as the 

first structured efforts to produce a theoretical and practical framework 

toward a spatial planning practice (Fishman, 1982). His work is guided by a 

concept of space as an empty container (e.g. see the project «a city for 

three million people») where the planner has the power to build all urban 

features (e.g. population location, transport network, services). The 

paradigm relied on planners’ preferences, rather than those of the people 

who live in the places, with solutions guided by the supremacy of landscape 

design (the transformation of physical support), following simple geometric 

principles in association with a view of a functional division of land spots 

(homogenous spatial units).

Spatial planning

After the II World War, the utopic planning faced a legitimacy crisis (Jacobs, 

1961). Therefore, answers such as the concept of advocacy and procedural 

planning emerges. Moreover, as previous urban projects failed or produced 

impracticable answers to face the new societal challenges, the need for a 

rational oriented approach appeared. It was accompanied by a shift on 

scientific disciplines that support planning – such as economy or geography 

– from qualitative to mainly quantitative. 

The new rational principles and quantitative modelling methodologies were 

inspired by physical concepts – such as the physical gravitational 

phenomena – adopting solutions inspired on physics closed systems. 

Following this, the socio-spatial setting is reduced to oversimplified 

mechanisms through a classical concept of space (an Euclidian space as 

the main mathematical framework).

Territorial planning

After 1970, the confrontation, between the quantitative and qualitative views 

of planning practices emerged as a key question. The (re-)adoption(?) of 

territory concept - used in fields such as political sciences for a long time –

put the focus on social dimensions, supported by the theorists which argued 

that are social forces who produce (physical) space (Lefebvre, 1991).

At the same time, the new supremacy of neocapitalist ideology 

(Swyngedouw, Moulaert, & Rodriguez, 2002) and a domination of 

philosophy by post-modernism (Dear, 1986) highlighted the 

mediation/regulation role in the management of urban development process. 

Methodological approaches such as strategic and prospective planning 

emerged (Healey, 1996). These ideas put the focus of planning on the 

analysis of social space – putting physical space into the background.

E-Territorial Planning?

By the end of XX century, the revolution of information and communication 

technologies (ICT) arose as a new driver of urban development process. 

Massification of digital data was the last step, towards what Castells calls 

the “network society” (Castells, 1996). New ICT enables important features 

of social interactions: the increasing capacity to communicate at the 

distance, in a bi-directional way and the automation of data processing. As a 

result, urban places are being structured in a completely different way: 

socio-spatial territoriality is increasingly independently of locality (the 

localization of the living place).
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Part of the global hierarchical system of communications and guided by the 

capitalist socio-economic forces, the features of urban places are driven by: i) 

specialization processes, which promotes the differentiation of urban 

landscapes according to its role in the global hierarchy of production; and ii) 

homogenization processes, mainly related to an instantaneous share, across 

the globe, of fashions, tastes and living patterns – a phenomena which result in 

what Koolhaas calls the generic city (Koolhaas, 1995).

Final Remarks

What will be urban planning in the era of E-Territory? As Morin anticipates, the 

modern (previous) paradigm(s) is lost (Morin, 1991). What marks the 

contemporaneity, is the concept of complexity. Although some clues can be 

found in the past, who produce space and how they do it remains an important 

planning challenge towards an effective E-territorial agenda.

Following the new ICTs’ potential, a future agenda can follow two focus: the use 

of them to improve previous analytical approaches on modelling socio-spatial 

settings and ICT as tools to enhance co-decision processes. On the first one, 

recent scientific developments promise new lights towards a quantitative 

integrated view of the complex socio-spatial system.
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Methods and Techniques

Application of methods and techniques: decisions 

in planning and psychological basis of decision making

Perceptions, decision-making and public policy 

structuring and operationalizing participation

Abstract

Scholars dedicated to the study

of strategic policy formulation

point policy tools and decision

techniques to overcome the

complexity of the process.

Here we assume strategic

planning as a commandment in

public policy formulation, that

calls for a vital conformance

between the theory and practice

of decision-making.

The strategic planning process

is embodied in a dialectic

debate between top-down and

bottom-up approaches, focusing

on long-range decisions. It is

argued that such process may

be improved through a

participated and interactive

process allowing synergies

between all participants.

This approach is supported on a

PhD thesis in course. It aims at

developing a theoretical

framework able to establish the

connection between the rules of

decision-making and the

cognitive processes, which

provide the conditions and the

theoretical basis required to

understand how a decision-

maker collects, interprets,

organizes and processes

information.

Introduction

While dealing with uncertainty, public policies and specifically strategic plans

bridge the gap between strengths and constraints, organize preferences,

perceptions and choices, and establish priorities towards a long-term vision.

The success of the policies and strategies is often ambiguous, undergirding

the need for deeper assessments of the process and its implications. So far,

decision-making research has given key inputs to improve the strategy

formulation process. An interesting discussion comes about the game of

interactions and the way preferences, perceptions and choices affects the

final results.

In this context, three main research topics are identified as key drivers:

- Decisions in planning, looking at the policy process as a framing context,

concerning decisions with a territorial scope, where different types of

policies and analytical dimension are at stake;

- Psychological basis of decision making, as the complexity of territorialized

policies is driven by the multiple participants, preferences, behaviours,

knowledge, priorities, goals and interests;

- Methodological and technical answers, as the decision-making processes

regarding regional and local development acknowledges the need to

complement objective information based on statistical data and modelling

with unstructured and non-rigorous rule of thumb information and opinions

generated by experts.

Contribution of the research

The policy making process requires tools which inform decision-making in a

rigorously and systematically manner. Although there are methodologies

that seek to improve the effectiveness of decision-making processes, there

is no frame of reference for dealing with the limitations arising from

individual preferences and interpretations. In this context, this research will

contribute with i) a theoretical framework that highlights the challenges of

the cognitive process of decision-making and ii) the development of a

decision support framework, based on empirical applications and analysis.

Methodology

The state of the art will, focused on the main research topics referred above,

will guide an empirical analysis. Here, other challenges are presented and

analysed, mainly related with i) the policy process contextualization, aiming

at characterizing the status quo situation and defining policy alternatives; ii)

the development of a methodology focusing the decision making process,

looking forward collective and strategic selection of policies; and iii) the

adaptation of the governance model, related with the institutional design,

policy network and other strategic guidelines that support funding

mechanisms, policy coordination and territorial governance.

Expected outputs

The focus of the project is the development of systematic mechanisms able

to deal with the complexity of the decision making process. The expected

outputs are based on several analysis phases that consist in:

- Exploring the complexity, challenges and requirements of the decision-

making process in public policy formulation;

- Developing of a theoretical and methodological framework that provides a

taxonomy, which includes different approaches, methods and foresight

techniques for different contexts (thematic, territorial, stakeholders ...);

- Exploring methodological guidelines for public policy and land use

planning, and developing a decision support framework.

Fig 1 / research topics articulation
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The Chinese Football Development Plan

State, Sports, Soft Power and National Identity

Abstract

In April 2016, the People's 

Republic of China (PRC) 

launched the "football 

development plan in the medium 

and long term (2016-2050)." The 

Chinese Government's goal is 

clear: making the Asian country 

a worldwide football 

superpower. The aim of this 

research is to understand how 

the Chinese government's 

strategy can serve as a tool of 

soft power, strengthening 

diplomatic ties and inserting the 

country in the Asian and world 

context, as well as a tool to 

strengthen the affirmation of the 

sense of national identity. For 

this, the research uses literature 

review, comparative studies, 

and analyze the football 

development plan in all its 

stages, in order to understand 

how this strategy is organized 

and the dimensions of its 

possible consequences.

The plan was originally established in three stages :

- By 2020: 20,000 specialist football schools, 70,000 pitches, between 30 

million and 50 million primary and middle school students regularly playing 

the game.

- By 2030*: 50,000 specialist football schools, China’s male national team to 

be one of Asia’s best, female national team to be established as being 

world-class.

- By 2050: a first-class football superpower in top-20 FIFA rankings, have 

hosted and won the World Cup.

*50,000 specialist football schools by 2025 (People’s Daily, 2017)

Soft Power

The concept of 'soft power' was introduced by Joseph Nye. In describing the 

relations of power, he defined that "power is the ability to influence others to 

achieve the results you want, which can be done through coercion, payment 

or attraction" (Nye, 2012). In contrast to the "hard power" of coercion 

(military force) or payment (economic strength), which are able to make 

others change their position, Nye conceptualized that you can get results 

without having to resort to threats or financial exchanges .It was what he 

called 'soft power'.It would be the power of seduction over the other. "A 

country can get the results wanted in international politics because other 

countries - admiring its values, emulating its example and aspiring to its 

level of prosperity - will want to follow him" (Nye, 2004).

Sports, identity and national pride

Hobsbawm (1991) wrote that "the imagined community of millions seems 

more real as a team of eleven people with a name. The individual, even one 

that just supports, becomes the symbol itself of his nation." Other authors, 

such as Cha, reinforce the idea that sports have been used in the 

construction of national identity.And the author gives the example of the 

Olympic selection unified Germanies that in the 1956, 1960 and 1964 

Games, despite all the differences and the Cold War atmosphere , disputed 

in competitions under the same flag (Cha, 2016). 

To Giulianotti (2010, p. 42), "football is one of the major cultural institutions, 

such as education and the mass media, which forms and consolidates 

national identities worldwide." It is no coincidence, therefore, that in their 

"football development plan in the medium and long term (2016-2050)" the 

Chinese state points out that "football is a sport of global influence" and that 

"the realization of the dream of becoming a football power"would be a clear 

demonstration of the" great rejuvenation of the Chinese nation "and a 

source of" national pride“ (China, 2016).

Conclusion

Since the "football development plan” was released, large Chinese 

conglomerates have made high investments (hiring world stars for the 

Chinese Super League, acquiring European clubs, among others). In the 

quest to become a footballing superpower, which contributes directly to 

China's national statement as a world power, generating the increase of 

Chinese people identity and national pride, China will exercising soft power, 

through their diplomatic relations on behalf of football.

Fig 1 2015: Selfie by Chinese President Xi Jinping with then British Prime Minister David 

Cameron and Kun Agüero of Manchester City (which belongs to Abu Dhabi investment group)
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Fig 2 In December 2016, Shanghai SIPG paid €60 million to sign Brazilian international 

midfielder Oscar from Chelsea (England) 

References

Cha, V. (2016). Role of Sport in International Relations: National Rebirth and Renewal. Asian Economic Policy Review, 11(1), 139–155. 

https://doi.org/10.1111/aepr.12127

Giulianotti, R. (2010). Sociologia do futebol – dimensões históricas e socioculturais do esporte das multidões. São Paulo: Nova Alexandria.

Nye, J. S. (2004). Soft Power: The Means to Success in World Politics (1st ed.). New York: PublicAffairs.

Nye, J. S. (2012). China and soft power. South African Journal of International Affairs, 19(2), 151–155. https://doi.org/10.1080/10220461.2012.706889

Poster

137

202



Designing a co-creative tourism experience

Portuguese azulejos, cultural heritage

Abstract

The objective of this 

communication is to give an 

insight into an exploratory 

action research, undertaken in a 

form of a participatory project, 

resulting from interdisciplinary 

design thinking and designed to 

co-create a different tourism 

experience. The research aims 

to contribute to: 

(i) Practical concerns related to 

contribution to protection of 

traditional Portuguese tiles and 

sustainability of Portuguese 

cultural heritage and its identity, 

sensitization and non-formal 

education of tourists through 

their active involvement and 

interaction with the element of 

tiles; and 

(ii) Theoretical concerns of 

furthering the state of the art in 

tourism, in both conceptual and 

methodological terms. 

Theoretical background / Research concerns 

Customer experience has come to play a central role in demand for tourism 

services and products. Tourism is an experience of culture, which assists in 

generating distinguished cultural forms, while tourism products are the 

expressions of culture, in a way that culture is consumed by the tourist. 

Cultural heritage, whether architectural, urban, or in a form of a landscape, 

is a powerful factor of social distinction and identification of nations and 

individuals, as well as an engine for qualification and development of places 

and territories. With the growing globalization nowadays, the conservation 

and communication of the significance of heritage and cultural diversity is 

imperative worldwide. These are some of the main concerns that stirred the 

creation of the present research. 

Research design / Methodology 

The methodological framework combines qualitative (narratology) and 

quantitative (survey) research design, including observations, informal 

conversations, open-ended interviews and short questionnaires, being 

predominantly qualitative and combining deductive and inductive reasoning 

(see Graph 1). The research is being conducted through a practical project 

(see Fig 1), which is both an outcome and a foundation of an exploratory 

research – an experimental, empirical process using a participatory / 

collaborative method for co-creation of a different tourism experience, using 

human-centred (as opposed to technology-driven, though it does involve 

technology) and system-centred (as opposed to product-oriented) design 

thinking. The project being an outcome means that it is a result of a prior 

research, done through brainstorming sessions of an interdisciplinary 

network of people from academia and industry who contributed to its 

creation. On the other hand, it being a foundation means that its purpose is 

to serve for a further research and collect more (main) data, and generate 

theoretical and practical contributions. The project is about co-creating a 

participatory tourism experience where the tourists will engage with the 

element of traditional Portuguese tiles, in a process of non-formal education 

through active participation. It will take place inside the 6 hostels located in 

the historic centre of Porto (see Fig 2), where the tourists will place tiles with 

traditional Portuguese patterns. They will engage in non-formal, open-ended 

interviews as part of narrative research about which role this experience 

plays in their general tourism experience in Porto. Every tile contains a QR 

code that will be linked to each narrative, which will be available online by 

scanning each code with a mobile device. The narratives will then be 

analysed, resulting in creation of a model of variety of tourism experiences. 

The interviews will be followed by a short questionnaire. 

Graph 1 / Research design  

Fig 1 / Project “Tile Your Visit”. Logo  
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Implications

The implications of this research are two-folded – theoretical and practical. 

The former concern the contribution to the State of the Art in tourism, both 

methodologically and thematically. The latter have to do with contributing to 

promotion of Portuguese culture and cultural identity in a sustainable way, 

sensitization and education of tourists about Portuguese cultural heritage 

element – the tiles, and the dynamization of the overall (and particularly 

cultural) tourism experience for tourists visiting Porto. 

As for the research findings up until now, they regard the phase prior to the 

project, since the posterior phase is still on-going, and these are: 

- Tourists hardly have any knowledge about Portuguese tiles. 

- Cities are becoming increasingly ”touristified”, and Porto is no exception, 

hence the utmost need and duty to preserve it’s cultural identity. 
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Social responsibility as an organizational soft 

skill and as a source of destination 

attractiveness 

Abstract

Increasingly one finds more and 

more literature on how 

corporate social responsibility 

is a skill which corporations 

need to have in a society where 

we are connected 24/7 and there 

exists the risk of consumers 

abandoning our products and 

services for more active firms at 

the local community level. Firms 

need to benefit the communities 

they operate in, up and above 

legal requirements, and to help 

solve issues governments are 

having trouble handling - such 

as climate change, poverty and 

exclusion, access to education, 

gender inequality, among 

others. Higher education 

institutions (HEI) similarly need 

to act in a responsible way, and 

increasingly so, in order to 

attract the best students. 

Furthermore, students and 

individuals need to do volunteer 

work and also demonstrate 

socially responsible behaviour, 

in order to improve job 

prospects and differentiate 

themselves in what is already an 

overcrowded job market in 

many areas. We herein describe 

two social responsibility 

indexes we have created - the 

SResp HED-Index & the SResp

IND-Index - in order to classify 

HEI and individuals for their 

socially responsible activity 

over time.  

Methodology

We organized a focus group interaction, during the Summer of 2016, with 

eight undergraduate students, which had the duration of just over 90 

minutes. The subject was social responsibility, as well as what students aim 

for in higher education institutions and how they seek to fulfil their ambitions. 

The students were chosen because they were active in extra-curricula 

activity outside the classroom (e.g. in student associations and bodies; 

doing volunteer work, involving also mentoring younger students; as well as 

doing internships, in firms, to gain extra skills and experience). The interest 

was in the individuals themselves but also in how the theme evolved in the 

discussion and as a result of the group interaction. The research effort was 

a qualitative one (Bryman and Bell, 2015). We used a focus group script and 

the interaction was audio-recorded with permission. 

Conclusion

The students in the focus group revealed a genuine altruistic desire to help 

others, while also helping themselves in the process (profit-seeking 

behaviour was also registered). At the University of Aveiro we, as lecturers 

and individuals with academic management responsibilities, have had as 

our objective to help our students improve their starting salaries after 

graduating. Helping our students find better-paying jobs will also involve 

showing that our students have the best values and that they have been 

trained to care about positive change in society. To this end the indexes we 

have created (the SResp HED-Index and the SResp IND-Index) may make 

a positive contribution, as we seek to measure and encourage contributions 

with these tools. 

Communication avenues we have used to publicize students’ efforts at 

social responsibility include the online newsletter Jornal UA Online, and our 

DEGEIT Facebook page and DEGEIT department website. Increased 

student motivation levels have resulted. Partnerships established include 

with the non-profit association GRACE, which has registered a growing 

presence in Portugal - including through its initiatives Academia GRACE and 

Uni.Network. The annual Academia GRACE competition has grown to close 

to forty group participations by the University of Aveiro, in the last three 

years. Our study seeks to empower individuals in higher education to follow 

avenues whereby they may spread good in society (Au-Yong-Oliveira and 

Costa, forthcoming). 

Individuals and HEI, following a classification according to pre-defined 

criteria (number of entities aided, social and financial impact in society, 

number of social responsibility academic papers published, number of social 

responsibility competitions won, among others), may see it to their 

advantage to publicize on LinkedIn and on other social media their SResp

HED-Index and their SResp IND-Index classifications (figures 1 and 2).
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Fig 1 / A logo proposed by marketing student Rita Mendes, in conjunction 

with the author and Aveiro Smart Business - for the SResp HED-Index - a 

classification of HEI for their socially responsible behaviour. 
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Fig 2 / A logo proposed by marketing student Rita Arromba, in conjunction 

with the author and Aveiro Smart Business - for the SResp IND-Index - a 
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Research Impact

Abstract

Although the evaluation of 

research activities, in most 

European countries, preceded 

the implementation of higher 

education quality assurance 

systems, these systems tend to 

be more focused on teaching 

and learning than in research. 

Furthermore, research 

evaluation has typically been 

centered on inputs and outputs, 

rather than on the processes of 

knowledge production. 

We defend that monitoring 

knowledge processes 

production, namely the way 

researchers and research units 

interact, establishing 

collaborative projects and 

networks should be part of any 

research evaluation process. 

Furthermore, research 

evaluation lacks an adequate 

measuring of research impact.

A clear emphasis on non-

academic impact drives most 

research policy agendas 

nowadays, as well as the 

funding mechanisms of many 

funding agencies. For example, 

impact is one of the three 

overall ‘award criteria’ within the 

Horizon 2020: ‘Excellence’, 

‘Impact’ and ‘Quality and 

efficiency of the 

implementation’. 

In this context, Impact is defined 

as the extent to which the 

outputs of the project contribute 

to development at European 

and/or international level.

The aim of this proposal is to 

develop and validate a model for 

research units’ performance 

measurement and management 

that takes into account not only 

inputs and outputs but also 

research processes and 

research impact. We expect the 

model to be a useful tool not 

only to provide updated 

information to external 

evaluation agencies, but also as 

a mechanism for research units’ 

management and decision-

making processes.

Introduction

Performance measurement is the common way to evaluate scientific research. Performance indicators are useful not only for designing research policies but 

also for supporting the implementation of meaningful assessment, evaluation and monitoring systems that foster the quality of research programs and projects 

and also research units performance. Nevertheless performance measurement is typically based on inputs and outputs indicators (Rosa et al., 2012), 

forgetting research development processes, as well as research impact .  

The new global and open research ecosystem drives changes in the way research processes occur and reinforces the need to reflect on indicators allowing to 

easily measure productivity (Dorogovtsev & Mendes, 2015). Co-creating knowledge processes, at organisational and networks’ levels, are made inside a 

global context, characterized by the internationalization of science, where research networks and international collaboration among scientists contribute to the 

improvement of research performance (Leite & Pinho, 2017).The traditional evaluation of research, based on input and output indicators, gives only limited 

information. From research inputs to research outputs there are important knowledge production and development processes to be monitored. Furthermore, 

under the Horizon 2020 scope, it is crucial to identify and provide information about real and potential impacts of research. Understanding the whole research 

cycle is then a challenge that needs to be addressed in order to build adequate information about expected research impacts, to be used by different 

stakeholders (see Fig. 1).

Fig 1 / Theoretical framework
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The Research Project Goals

The recognition that measuring and managing research performance should include mechanisms leading to the monitoring and enhancement of collaboration 

and networking within and between research units led us to propose the present research project. Its main goal is to design and validate a model for 

measuring and managing research performance and research impact that will improve the capacity management of research units, by taking into account not 

only inputs and output performance indicators, but also processes and impact indicators.

Departing from this main goal, other more specific goals have been defined for the project:

1- Identification and validation of a set of performance indicators for research units, which includes collaborative work and the development of research

partnerships and networks;

2- Design of co-authorship and citation networks for research units from different scientific areas;

3- Analysis of how research quality can be approached in a integrative way that includes the development of partnerships and networks;

4- Analysis of possible ways to align the political discourse aiming at the formation of research networks with the traditional indicators of excellence 

in research (individual, institutional and systemic level);

5- Analysis of knowledge impact (exchange with society, industry, regional growth).
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Abstract

CIPES is a research unit founded 

by the Universities of Aveiro and 

Porto but open to other higher 

education institutions. 

Higher education is a reasonably 

recent area of study. In Europe the 

development of higher education 

research was even more recent, 

and CIPES has strived to become 

a centre of reference in Portugal 

and abroad in the field of higher 

education research and policy 

analysis.

At the national level, CIPES aims 

to contribute to strengthen the 

public debate on higher education 

issues, which is weakened by the 

scarce development of policy 

studies of any kind in Portugal and 

by the limitations in institutional 

management and governance in 

most Portuguese higher education 

institutions.

Since its creation, CIPES has 

awarded major relevance to the 

internationalization of its activities. 

Thus, it became an active partner 

in several important research 

networks in the field of higher 

education research, both in Europe 

and beyond. After a period of 

significant growth, CIPES aims to 

consolidate its research team. 

CIPES is currently one of the 

largest centers in the world 

devoted to higher education 

research.

CIPES has been actively 

participating in various national 

and international research projects 

and it has become a standard 

practice for its researchers to 

participate in relevant international 

conferences and to publish 

regularly in international journals.

CIPES engagement in the 

organization of several 

international seminars and 

conferences on various policy 

themes has been critical to nurture 

its research groups and to attain 

high international visibility.

Graph 2 / Graph 1 legend. 

• Relationship between the state and the HE system. 

• Different types and models of state control and 
supervision. 

• Extent of the autonomy awarded to HEIs.

• Internationalization policies and Europeanization 
(including the Bologna process). 

System Level Policies

• HEIs organizational structures, processes and practices. 

• Organizational forms, governance and management 
structures and processes, academic work and actors 
practices. 

• Different levels of analysis: the institutional environment; 
the HE organizational field; individual HEIs; professional 
and institutional groups.

Institutional and Organizational Analysis

• Relevance of economic analysis to the understanding of 
current patterns in HE policy.

• Allocation of  resources within the HE system. 

• Impact of changes in the allocation of resources in 
shaping students’ behaviour. 

• Impact of education and training as a human capital 
investment and its relationship with the economic 
system.

Resources, Performance and Human
Capital
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Understanding change in higher education 

An archetypal approach

Abstract

During the past three decades, 

higher education institutions (HEIs) 

have been changing, moving away 

from the traditional bureaucratic 

archetype towards a more 

managerialist one. Empirical 

research already demonstrated 

that organizations tend to be in a 

hybrid area of archetypal change. 

Considering the specific case of a 

government imposed reform in 

Portugal, and using a case study 

approach of six public universities, 

this study aims at exploring 

archetypal hybridism through the 

lens of the two main dimensions: 

systems and structures, and 

interpretive scheme. The 

theoretical background lies on 

academic literature on 

organizational change in higher 

education (HE) and specifically on 

archetype theory. The findings 

drawn from document analysis and 

interviews outline the main 

characteristics of the hybrid 

archetype that we chose to name 

efficient-collegiality.

Research purposes

Existing literature on organizational change in HE already led us to expect to 

find a hybrid archetype, incorporating elements from the professional 

bureaucracy archetype (traditional governance model) and the managerialist 

archetype (towards which reforms on HEIs’ governance model tend to move 

to). However, we identified a gap concerning the characterization of this 

resulting hybrid archetype. Considering the context of the reform imposed 

on Portuguese HEIs, our main research aim was then to characterize the 

new archetype resulting from the reorganization public universities had to 

implement on their governing structures. 

Organizational archetype theory

The concept of archetype is based on the need to understand organizational 

change and specifically organizational diversity through typologies. Applied 

to organizational studies, archetypal theory entails a classification of 

organizations according to identified types that each present a common and 

coherent set of organizational arrangements (Greenwood & Hinings, 1993). 

The notion of archetype further entails two concepts: that of structures and 

systems, and that of interpretive scheme. The analysis of organizational 

change through the archetype theory perspective involves considering both 

changes occurring at structures and systems level, and at interpretive 

scheme level, as they not only interact with each other, but one will influence 

the other into change. As Brock (2006, p. 160) puts it, ‘structure, systems 

and their underlying interpretive schemes stand in a reflexive relationship 

with each other’.

Methodological approach

This is a qualitative study focused on a sample of six public Portuguese 

universities, including institutions from the two different institutional models 

established by the RJIES: three foundation universities (Aveiro, Porto and 

ISCTE) and three public institute universities (Coimbra, Minho and Nova de 

Lisboa). The research focus is set on both the level of governance and 

management structures, and on the level of the interpretive scheme. We 

considered it, therefore, interesting to analyze both the governance 

structures in place and the perceptions of top and middle-level actors of the 

six public universities. Content analysis was done to the new university 

statutes and to interviews (26) carried out to actors with governance 

positions, according to the dimensions and categories set in fig. 2.

Fig 2 / Archetype: dimensions and categories of analysis. 

Sofia Bruckmann,

Teresa Carvalho 

Department of Social, Political and Territorial Sciences, DCSPT, University of Aveiro

Fig 3 / Main result: the efficient collegiality 

archetype and its characterization. 

Fig 1 / Context of the Portuguese higher education reform in 2007. 

Conclusion

The efficient-collegiality archetype gathers specific characteristics from both 

‘old’ and ‘new’ archetype. From the ‘old’ professional bureaucracy archetype 

it keeps governing boards where academics have the majority of the seats 

and hold decision-making power; election is still a selection method in place; 

collegial governing boards are still to be found. From the ‘new’ managerial 

archetype, the efficient-collegiality shows reduced governing boards; 

mandatory presence of external stakeholders in decision-making boards; 

selection methods may include appointment; there is an empowerment of 

governance boards and single-person boards. Greenwood and Hinings’ 

(1993, 1996) archetypal theory, with its two dimensions, proved to be a 

useful framework not only to confirm the existent assumption of hybridism, 

but also and more importantly to assess and explore that hybrid archetype 

in the field of HE.
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Higher Education Diversity Evolution in 

Portugal – the government programs’ 

discourse and the structure of the system

Abstract

Diversity and diversification in the 

Portuguese higher education 

system are studied through a 

longitudinal analysis, which starts in 

the late years of the Estado Novo 

and goes until the present 

Government. The study tackles the 

conditions and transformations 

occurring in the system since the 

1973 reform, including the 

revolutionary period and the 

different constitutional governments 

until that rules the country until 

2016.

The study intends to make a 

contribution to understand the 

coherence between three layers in 

the organization of the higher 

education system, and as such it is 

structured in three complimentary 

studies: the intention, as expressed 

in Government Programs; the 

decision, reflected in the legislation 

produced by Governments; and the 

system and its institutions 

adjustments  under the legal 

frameworks. 

Results point to the value of 

diversity in Government Programs, 

the construction of a robust legal 

framework to sustain a binary 

system and a steady growth in the 

system’s diversity. It shows the 

linkage between political, juridical 

and quantitative issues and reveals 

that, although several partisan 

conflict and dissent, there is a 

global coherence of political 

programs, legal frameworks and 

State and institutional initiatives 

promoting diversity.

Along the history of higher education the simultaneous existence of multiple

interests from society over higher education systems and institutions seems

to have been responsible for a wide expectation about the capacity of higher

education to give a full response to a broad set of social, economic, cultural,

administrative and even ideological/political needs. As such, higher

education diversity tends to be seen as a constituent and functional

characteristic of institutions and systems, and a positive condition from

which society can benefit. Also, there seems to be an expectation of a direct

relation between raising diversity and raising benefits. Several studies have

been made about higher education diversity in Portugal1,2.

This study intends to make a contribution to unravel if there is coherence

between three layers in the organization of the Portuguese higher education

system: (1) the political intention, expressed in Government Programs; (2)

the decision, reflected in the legislation produced by the Governments; and

(3) the adjustment of the system and its institutions under the legal

frameworks defined by each government (see Fig. 1). At the same time,

there is an interest in identifying conditions, especially ideological and

partisan, which change along a time period, and how that change might

correspond to differences in the diversity of the higher education system.

As such, diversity and the diversification process of the Portuguese higher

education system are studied from an historical perspective through a

longitudinal analysis that starts in the late years of Estado Novo and goes

until the present Government. The study tackles the conditions and

transformations occurred since the 1973 reform and goes one through the

revolutionary period and the several constitutional governments that lead to

the system consolidation.

In the Portuguese Government Programs diversity belongs to a cluster of

issues about the higher education system, which is always under discussion

and has a concurrent evolution: access, expansion, diversity and

geographical dispersion/regionalization.

To understand diversity some concepts adopted from biology were used3;

furthermore diversity was measured resorting to two indexes adapted from

ecology: the Simpson Index, adjusted by Gini, and the Shannon-Wiener

Index. Results show a steady increase in the higher education system

diversity along the different periods studies (different governments) although

it is also possible to distinguish the periods in terms of their growth rate.

(Graph 1).

Conclusion

Results point to the value given to diversity in Government Programs, the

construction of a robust legal framework to sustain the binary system and

the steady growth in the higher education system’s diversity.

Distinct Governments gave different emphasis to systemic diversity in their

Programs. Nonetheless, diversity is present in all the programs, probably

because there is a general agreement that higher education diversity is

instrumental for social and economic development.

The democratic and parliamentary regime existent in Portugal provides

conditions for regular changes in the political orientation and priorities of

Governments and ideology acts as a political drive. But Parties are also

pragmatic and adjust their proposals to social, economic and political

negotiation contexts. As a result of this it is possible to identify some paths

of development of the system.

Diversification has been a fact from which Portugal has benefited and still

does. The systemic diversity in the form of a binary system, as well as

institutional diversity provide answers for the multiple interests of society,

including research and knowledge transfer, and distinct academic paths

directed to different needs in liberal and vocational education and training.

Fig 1 / From Government Programs to changes in diversity. 

Graph 1 / Graph 1 legend. 
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Gráfico 57: Evolução da diversidade sistémica () – Perfil por Governo

Graph 1 / Evolution of systemic diversity ( diversity) by Government.
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Perspectives of internal stakeholders (non-

teaching members) on the new models of

governance in higher education institutions

Abstract

The current framework of

university governance in Portugal

imposed by the RJIES (Legal

Regime for Portuguese Higher

Education Institutions) assigns

responsibility for its institutional

and strategic governance to a

governing body made up of

elected members of the

academic community and

external members co-opted by

the General Council.

It was found that the flexibility

introduced in this legislation

brought different perspectives on

how each institution interpreted

the adequacy of the presence

and participation of non-teaching

staff in the governing and

management bodies based on a

comparative analysis of the

different experiences brought by

the non- teaching staff in four

universities.

• Motivations 

• To perceive the perspective of different sensibilities represented in the

governing bodies of the universities relative to the appreciation of their

participation in the governance bodies of their universities.

• Comparative analysis of the different experiences of non-teaching

members in public universities and in universities under a foundational

regime of private law.

• Problematic

• Does the current model of university governance correspond to the

concerns and legitimate expectations of representatives of civil society,

students, non-teaching and non-research staff?

• Will the current model of university governance provide a democratic

and representative approach to the different bodies that make up the

decision-making process?

• Are the general councils accomplishing the mission they were created

for?

• Objective of the study 

• To understand how the internal stakeholders - non-teaching members,

interpret and transpose in their practices the reconfigurations proposed

by the institutions for the new model of organization and management,

with particular emphasis on the institutionalization of the General

Council.

• Research Methodology

• Qualitative approach with case study (Yin, 1994), with interviews and

document analysis.

Graph 2 | Type of Interview
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• Conclusions

• The competitive environment in which higher education institutions have

become (Marginson & Rhoades, 2002), supported on the policies

developed and supported by the governments of Western countries, and

simultaneously the growing external pressures of international

organizations (OCDE, 2003) motivated changes in the traditional

configuration of university governance and in the imposition of a new

culture and values associated with the managerialism ideology (Carvalho

& Santiago, 2010). On the one hand, in terms of its autonomy and

management, and on the other, the relevance attributed to the

university's new role and its relationship with universities society, (Amaral

& Maassen, 2002; Marques, 2014) which has led to the adhesion of a

new institutional culture and the resulting power relations. After two

terms since the entry into force of the new legal system of HEIs, and the

accumulated experience, resulting from the participation of non-teaching

members in the general councils, it is relevant to understand how these

actors interpret their participation in the new model of governance and

management. In face of the exploratory work already carried out, this

research intends to understand the diferente perspective of actors’

represented in the governing bodies of the universities model of

organisation and of their participation in the process of governance as a

result of the institutionalization of the General Council as a new

governing body.

• Choice of the actors and sample

• Forty-two interviews were conducted based on a semi-structured

interview script, to gather the testimony of the social actors involved in

decision-making processes and functioning in the GC of the four higher

education institutions.

Interviewees were selected based on the appropriateness of their

experience to the objectives of the research. The sample was not

chosen based on random or according to their numerical relevance, but

rather, based on the fact that the actors involved were knew very well the

reality under study (Ruquoy, 2011).

It is in this context that also the sample definition assumed the

expectation of being able to contribute to better understand, based on

their discourses, the reality of their experience, even if it is not the study

purpose to make generalizable conclusions.
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Students’ engagement in the life of the academy

Influence in higher education students’ performance and success

Abstract

Higher education (HE) dropout, 

success and failure has been the 

focus of research studies 

worldwide. This poster presents 

part of the results of a study on HE 

students’ performance and 

success, and addresses students’ 

academic and social involvement, 

namely through their engagement 

in extracurricular activities and 

decision-making processes, 

envisaged as important 

mechanisms in their integration 

and persistence in HE.

Results reveal that academic 

activities are the most sought by 

students to complement their 

academic experience. Yet, 

students perceive involvement in 

extracurricular activities in general 

as central, both to their overall 

education and to an easier 

integration in the institutional 

environment.

Students’ engagement

Students’ engagement consists of the amount of physical and psychological 

energy they invest in their academic experience (Astin, 1984, 1999). The 

change will occur to the extent that students capitalise on the opportunities 

that are offered to them and take an active attitude of involvement. 

This involvement is not limited to the students’ participation in academic 

activities, but it far exceeds them, and is also materialised in extracurricular 

activities of a more social or ludic nature (Berger & Milem, 2000).

Pascarella and Terenzini (2005) argue that higher education institutions 

(HEIs) should focus on ways and mechanisms that they can use to keep 

their students involved and committed. This is possible by promoting 

academic, social and extracurricular dynamics and offers that foster 

students’ engagement and commitment to their personal goals and to the 

HEI.

Methodology

The methodology chosen for this research study is qualitative in nature and 

the multiple case study methodology was used. 

The sample of this study is composed of 58 academic actors – 40 interviews 

to students and 18 interviews to institutional leaders from four HEIs. Data 

collection instruments are threefold: (1) semi-structured interview to 

students; (2) semi-structured interview to institutional leaders; and (3) 

document analysis, so as to allow for data triangulation.

The research technique used in the analysis of the collected data consists of 

content analysis.

Conclusion

Results allow concluding that students’ academic experience is 

multidimensional, which confirms the importance of students’ involvement in 

educational activities beyond the classroom boundaries. Indeed, students 

posit that the student experience is complemented with ludic or, at least, 

less formal activities. These can be materialised mainly in extracurricular 

activities, such as the participation in seminars, workshops and conferences 

with perceived relevance and as a complement to their education – and 

which are the most valued ones by students – but also other activities, such 

as the participation in decision-making bodies and the associative activity. 

Students perceive these activities as being a vehicle par excellence for the 

attainment and/or development of soft skills, seen as an added-value in their 

overall education and an excellent way to attain skills that can be used later 

on, in the labour market.
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Figure 1. Astin’s theory of student involvement

Graph 1. Students’ involvement in extra-curricular activities

Graph 2. Extra-curricular activities students are involved in (n=40)
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CIDTFF 

Research Centre on Didactics and Technology in 

the Education of Trainers  

Abstract 

 

CIDTFF is an FCT Research Unit 

(RU) created in 1994 located at the 

Department of Education and 

Psychology (DEP), University of 

Aveiro (UA). It integrates members 

from the DEP, other UA 

Departments and other Higher 

Education Institutions (HEI). 

 

Its epistemological framework is 

defined on the interface between 

education of trainers and 

supervision, together with Specific 

Didactics (Sciences, Maths, 

Languages, etc.) and ICT. 

 

Research areas include processes 

of teaching/learning, their 

regulation conditions (institutional 

discourses), the circumstances in 

which such processes occur 

(actors, profiles, relationships, 

representations, resources) and 

communication spaces where they 

emerge (f2f, virtual, public, private) 

from a lifelong learning 

perspective, including 

formal/traditional, non-formal and 

informal educational areas. 

 

The targets of this R&D Centre are 

schools (different levels of 

education, students, teachers and 

trainers), other educators and 

educational stakeholders (e.g. 

policy makers, caregivers, 

municipalities, libraries). 

 

CIDTFF is the only Portuguese RU 

with such a matrix, which promotes 

its national and international 

prestige.  

Fig 1 / CIDTFF research organization and laboratories 
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CIDTFF in numbers 

 

102 PhD members 

 

37 non-PhD members 

 

47 Research Fellows 

 

4 Research Groups (RG)  

 

2 Thematic Strands (TS), in which 

researchers of all RGs are involved 

 

8 Laboratories with different scopes, 

which promote the connection 

between research, training and 

knowledge dissemination activities 

 

2 Doctoral Programmes, Education 

and Multimedia in Education  

 

1 Scientific Journal, 

Indagatio Didactica 

 

1 Weekly Newsletter, 

CIDTFF-DEP Flashnews 

 

9 National ongoing projects 

 

14 International ongoing projects 

 

 

CIDTFF on the web 

 

Webpage 

https://www.ua.pt/cidtff 

 

Flashnews 

cidtff.web.ua.pt/cidtff_flashnews/  

 

Facebook 

www.facebook.com/cidtff  

 

Youtube 

www.youtube.com/channel/UCBpZ70

u-7T3XpxDxWOTb8aw 

 

Indagatio Didactica 

http://revistas.ua.pt/index.php/ID/  
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The teachers mainly identify themselves at the level of adoption of 

technological integration in constructive, authentic and goal directed 

environments, and at the entry and adaptation levels in the active and 

collaborative environments, respectively. 

 

Research design 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Conclusion 

It is expected to achieve the following results and impacts:  

 To reduce the gap between education research and classroom practices;  

 To promote the importance of self-investment in professional 

development;  

 To develop key competences in the involved teachers, meeting the needs 

of 21st century education (didactic, pedagogical and technological needs);  

 To promote the successful integration of digital technologies to induce 

change in pedagogical practices and ultimately improve the students’ 

learning. 
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Contributions of a training course for the 

technological integration in the teachers’ 

pedagogical practices of an EduLab 

Abstract 

During the second year of the 

EduLab project, opinions of the 

EduLab teachers about their 

training needs were identified. 

Based on those identified 

needs, a 25 hours Training 

Course (TC) was designed, with 

themes to promote the 

technological integration. The 

goal of this project is to 

develop, implement and 

evaluate the above-mentioned 

accredited TC to answer to the 

identified needs and enhance 

the Teacher Professional 

Development (TPD), in order to 

improve and innovate teachers’ 

pedagogical practices. This TC 

includes three main themes: (1) 

outdoor learning; (2) 

collaborative learning; and (3) 

learning assessment with 

technologies. This investigation 

is a case study and it is 

expected that research will 

contribute positively to the 

integration of technology in 

teaching and the development 

of pedagogical and digital skills, 

thus fostering the change of 

practices. 

 

 

EduLab Model 

EduLab promotes classrooms equipped with technological resources to: 

 Respond to students' needs and interests; 

 Promote continuous training actions for teachers (Pombo, Carlos, and 

Loureiro, 2016). 

 

"Training to Innovate" training course 

Based on teachers' training needs, a 25 hours accredited Training Course 

(TC) was designed. This TC includes three themes to promote the 

technological integration: 

 Outdoor learning (explored under the ENAbLE project); 

 Collaborative learning; 

 Evaluation of learning. 

 

Research question 

What is the impact of the "Training to Innovate" training course for the 

technological integration in the teachers'/ trainees' pedagogical practices of 

an EduLab in the centre of Portugal? 

The aims to answer this research question are: 

 To identify the teachers' perceptions about their teaching practices with 

technology;  

 To monitor the implementation of the two last TC’s themes;  

 To assess the impact of the TC's contribution in the Teacher Professional 

Development (TPD) and teachers’ pedagogical practices. 

 

Methodology 

The nature of this research is qualitative and it is an interpretative case 

study. The goal is to describe and formulate interpretations that support the 

conclusions about the impact of the TC’s themes on TPD and teachers’ 

pedagogical practices. Several data collection techniques and instruments 

are being used: 

 Classroom observations; 

 Documentary collection; 

 Inquiry: 

 Questionnaire survey: to collect the teachers' perceptions about the 

technological integration in their practices; 

 Focus group: to collect the students' perceptions about the impact 

of the TC on teachers’ practices; 

 Interview: to collect the teachers' perceptions about the impact of 

the TC on the teachers’ practices (after the TC and 6 months later). 

The participants are 16 teachers of Basic Education (10-15 years old). It is 

possible to see in the graph below that teachers recognize that currently 

they have low levels of digital technology integration.  

Fig 1 / Research design 
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Graph 1 / Teachers’ position on TIMatrix (https://fcit.usf.edu/matrix/teacher-descriptors-

table/). 
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Assessment of student-centered teaching in 

engineering courses at the University of 

Aveiro: What the directors say? 

Abstract 

In Portugal, studies show that the 

rate of school failure in 

engineering is very high, resulting 

in low results, annulment of 

academic enrollment, change of 

course, incomplete curricular 

units, absenteeism, academic 

abandonment and failure. On the 

other hand, several authors point 

to the teaching of engineering as a 

type of traditional, routine, 

strongly expositive and aligned 

teaching in the acquisition of 

technical skills inherent to the 

profession. So, how do department 

/higher school directors perceive 

the quality in the teaching and 

learning process in their 

engineering courses? And what 

measures and / or strategies are 

being implemented by the 

directors in order to enhance 

quality and / or minimize / 

eliminate less positive 

procedures? 

The implementation of the Bologna Process has led to significant changes, 

both in teaching models and in the traditional teaching and learning process 

based on unilateral, teacher-student transmission of knowledge, and on the 

need to prepare students for the challenges of the labor market. 

Consequently, it is necessary to equip them with not only academic but also 

instrumental, interpersonal and systemic competences (Dias, Marinho-

Araújo, & Almeida, 2011). 

On the one hand, the promotion of quality assurance in higher education in 

Europe and, on the other hand, the creation of the European Qualifications 

Framework (2005) reflect these aims, with pretentious instrumental and 

operational clarity, "not only what is expected (learning outcomes), but also 

how they can move from one qualification to another, within a given 

education system and in different countries (mobility) "(Dias, Marinho-

Araújo, & Almeida, 2011, pp. 2872). 

 

The data show that directors tend to highlight the 'strengths points'  (see 

Graph 1) of the role of 'educational management' at the level of 

partnerships, especially with industry and what they consider to be 'research 

environments' such as internships, projects, departmental research centers 

supported by 'physical and material resources' such as laboratories, 

equipment and software.  

At the same time, they associate to these categories that they consider good 

practices, the quality of 'teaching, learning and evaluation', especially as 

examples of teaching strategies and promotion of student autonomy and 

motivation. On the other hand, they point to the lack of study habits, 

interest and motivation of the student as ‘weak points’ (see Graph 2) as 

well as the profile of teaching, including the personal profile of the teacher 

(way of to be or stay in life and teaching). 

 

Metodology 

This study is based on a case study methodology, whose object is the 

quality of teaching and learning courses in the engineering area of the 

University of Aveiro. The qualitative data presented emerge from interviews 

conducted with the department / school directors (see Fig. 1), based on the 

results obtained in the analysis of student and teacher reports, data 

collection instruments of the Quality Assurance System of the Teaching and 

Learning Process, of a sample of 75 curricular units of engineering courses. 

 

Conclusion 

In fact, it is important to rethink teaching and learning as an active process 

that involves more than being good professional, than to conserve time for 

doubts, rather than to propagate courses and especially departments / 

higher schools. This study aims to contribute to (re) think student-centered 

teaching in the area of engineering as well as the underlying teaching 

strategies, understood as often as synonymous with physical and material 

resources, with protocols of partnerships and fundraising, which requires a 

deep analysis and reflection and, consequently, the implementation of 

measures / strategies that enhance not only the quality of the teaching 

process but also the learning and the consequent monitoring of it. 
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Fig 1 / Directors interviews 

Graph 1 / ‘Strengths points’.  

 

Graph 2 / ‘Weak points’  
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Digital Textbook for Science Education 

Didactic and multimedia proposal  

Abstract 

This didactic and multimedia 

proposal of the Digital Textbook 

is part of an ongoing  doctoral 

project entitled: "Development 

of a Digital Textbook for Science 

Education in the 1st Cycle of 

Basic Education: orientated 

towards Science-Technology-

Society and Critical Thinking”. 

This proposal of a  Digital 

Textbook was made for the 

Science Education in the 1st 

Cycle of Basic Education and 

had as design guide an tool of 

analysis of Digital Textbooks 

created by the authors. The 

proposed strategies / activities 

are aimed, preferably, at 

students in the 1st and 2nd years 

of schooling. This Digital 

Textbook proposal, that this 

poster presents the mockup 

[some screens], aims to identify 

the technical, technological and 

didactic-pedagogical 

specificities that textbooks 

should contemplate. aims to 

identify the technical, 

particularly to the Digital 

Textbooks of science education 

in the first years of schooling. 

 

In the last decades, we have witnessed a technological revolution 

characterized by a shift towards a digital world that has become evident in 

several scopes of the social and cultural world. This increasingly fast digital 

change is not a stranger to the educational setting. It is now impossible to 

overlook the increasingly binding role that technology, especially digital 

educational resources, plays as a supportive tool for teaching and learning. 

The various educational environments (whether formal, non-formal or 

informal) will have to gradually adjust to the new technological requirements 

and this era of digital. [1] This adaptability of the school to the digital era 

begins to be seen in the presence of computers, interactive whiteboards and 

other multimedia resources, such as the Digital Textbook in formal teaching 

contexts. 

Among these digital educational resources, Digital Textbook is one that 

raises more questions and concerns because it is an artefact that has been 

present for several decades, in a conventional format, in the educational 

context, and because it has functions in the teaching and learning process 

that define what is taught and how it is taught. [1] [2] [3] [4] 

The Digital textbooks involves much more than just simply renaming; it 

involves a reinterpretation of its meaning; of its role and its didactic-

pedagogical functions; and its prospects of future evolution, being seen as a 

new opportunity for educational technological innovation, particularly of 

methodologies, activities and strategies. [3] 

 

Context 

The Digital Textbook proposal lies centered and focused on the students 

and their learning, being operationalized by defining and characteristic 

values of socio-constructivism: i) Stimulate the expression of 

ideas/expectations of the students regarding each teaching unit under study; 

ii) Encourage the exchange of ideas and opinions, the analysis and debate 

between all the parties involved in the teaching and learning process; iii) 

Promote group work (collaborative and cooperative); iv) Guide the students 

in the search for information in order to construct an answer to a question 

(practical activity, non-experimental laboratory activity, experimental 

laboratory activity, research activity) and; v) Invite the students to plan, test 

and share their ideas. 

In order to operationalize such values, this Digital Textbook proposition was 

designed bearing as epistemological reference of teaching and learning a 

socio-constructivist approach, and based on a Science-Technology-Society / 

Critical Thinking. An science education with a Science-Technology-Society / 

Critical Thinking orientation based on methodological pluralism, embracing 

and operationalizing investigative approaches which, among them, have 

been emphasized in the development of the Digital Textbook mockup, 

namely 5E instructional model [6] [Fig. 1] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Specificity 

The proposition of the Digital Textbook was presented in the mockup form,  

divided into three structures: 

1) structural design of the general user [Fig. 2]; 

2) structure design for the user-teacher [Fig. 3]; 

3) structure design for the user-student [Fig. 4]. 
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We present [only] some screens constituent of these structures. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Considerations 

This Digital Textbook tends to promote an improvement and renewal to the 

teaching and learning process for the Science Education, could contribute to 

increase the scientific and technological literacy of students in the 1st Cycle 

of Basic Education (6 to 10 years). 

It is our intention, in the next phase, to raise potential stakeholders or to 

raise support / funds to develop the Digital Textbook in entirety. 
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Fig 2  – Some mockup screens corresponding to the general structure 

Fig 1  – Components of the 5E Instructional Model approach (Bybee, 2015) 

  

Fig 3  –  Some mockup screens corresponding to the user-teacher structure 

Fig 4  –  Some mockup screens corresponding to the user-student structure 
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The bridge between the higher education and 

work 

The case of hospitality management graduates 

ABSTRACT 

The concept of competence 

has been widely 

documented, however little 

research has been done 

about competencies in 

hospitality management. This 

poster has one major 

purpose: to identify 

competencies graduates in 

Hotel Management consider 

to hold at the end of their 

higher education studies and 

at the present moment. 

Representing part of our 

ongoing doctoral thesis, 

aiming to understand the 

processes of transition from 

higher education into work, 

in the specific case of 

hospitality management,  this 

study was based on a 

quantitative methodology. It  

relied on an on-line survey 

research, applied to Hotel 

Management graduates from 

six Portuguese Higher 

Education Institutions. We 

concluded that graduates 

consider their confidence in 

their competencies increased 

between the end of their 

courses and the present 

time, particularly in the case 

of transversal competencies.  
 

CONTEXT 

Tourism is an intensive work activity and, as such, education plays a decisive role 

in the qualification of the professionals involved in tourism activities and in the 

quality of tourism itself. Moreover, tourism activity in general and hotel industry, in 

particular, are bound to promote the relationship between individuals, so the 

provision of quality services is highly related to a large set of  competencies of its 

human resources,  such is the case of hotel managers. Given the increasingly 

complex role of the professional performance of hotel managers, Portuguese 

higher education institutions  (HEI) started providing education in this area since 

1980. According to Henriques (2005), HEI have the responsibility to contribute to 

building profiles and competencies that are adequate to the present and future 

needs of the changing work environments and  labor market. 
 

THE CONCEPT OF COMPETENCE 

Aware that “there is  no unitary use of the concept of competence, no broadly 

accepted definition or unifying theory” (Rychen & Salganik, 2000, p. 66), we 

consider competence as a high level know how, which requires the integration of 

multiple cognitive resources in the handling of complex situations. For Perrenoud, 

(2003, p. 13), knowledge is an essential component of competence, referring to 

“the capacity to use knowledge to solve problems, build strategies or make 

decisions”. Therefore, competence is knowledge in use (Roldão, 2002) and the 

process of  acquiring competencies is an on-going, lifelong, learning one. In 

general, competencies refer to specific learned activities, which range widely in 

terms of complexity. Technical and specific skills (also call hard), have to do with 

the specificity of the knowledge and techniques of a given profession/given 

function. These can be acquired through education and technical training 

programs, through contexts of training or simulating the professional reality, like 

internships. Transversal or soft skills are those not related to a particular 

academic subject, area of knowledge, job or task, but are becoming increasingly 

essential for the adaptation to different work environments: critical and innovative 

thinking, inter and intra personal skills, global citizenship and media and 

information literacy (UNESCO, 2014) are some of these skills. In this study, we 

adapted the typology used by Brophy & Kiely (2002), in which the competencies 

that are required of a hotel manager have been combined and grouped into 

several dimensions. We consider nine main competencies - teamwork, effective 

communication, enthusiasm, strategic thinking, problem solving, customer service 

focus, leading for results, planning and organizing and financial awareness.  

Each competence comprises two examples of skills required by the education-

training system and required for the job-work system, a hard skill and a soft skill 

(Table 1). 
 

METHOD 

The participants are 398 Hotel Management graduates of six Portuguese public  

polithecnical HEI between 2006/2007 and 2013/2014, representing 24,1% of the 

universe. 219 respondents are women and 179 respondents are men; they are 

aged between 21 and 60, with an average age of 27 years old. This study was 

based on a quantitative methodology. The study relied on an on-line survey 

research, applied between January 7th  March 6th of 2016. The data were 

statistically processed using the SPSS software.  
 

FINDINGS 

As shown in table 2,  graduates indicate to feel more confident about all their 

competencies at the present time, but  the customer service focus and 

enthusiasm stand out with higher values. Problem solving is the competence that 

has the highest increase between the two moments. In all required competencies, 

the mean is higher than 3 (scale between 1 and 5), in the two moments in 

analysis, and the competence graduates feel the least confident about is the 

financial awareness. At the end of the course none of the competencies had 

means superior to 4 but at the presente time only leading for results, planning and 

organising and financial awareness have means lower than that. Globally, the 

greatest increase of graduates’ confidence occurred in transversal competencies. 

Table 1 / Required competencies for hotel management - Examples  

 

António Meloª  

Manuela Gonçalvesb 

aSchool of Hospitality and Tourism, Polytechnic of Porto 
bDepartment of Education and Psychology, CIDTFF, University of Aveiro 

Table 2 / Confidence of graduates in their competencies at the end of the course and at the 

present time 

CONCLUSION 

Graduates confidence in the various competencies required by the labour 

market is higher at the present time compared to when the graduates finished 

their courses. The soft competencies are those that graduates feel more 

confident about.  

These results allow us to conclude that professional experience demonstrates 

being an important context of development of competencies for these 

graduates, which is in line with the postulated by Roldão (2002), Perrenoud, 

(2003) and Rychen & Salganik (2000).  
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Competencies 

 

Hard Skill Soft Skill 

Teamwork 

Demonstrate technical knowledge 

and skills to raise the quality of 

service of a front-office team 

Integrate any work team, in any 

type of hotel, regardless of its 

category 

Effective 

communication  

Attending clients and providing a 

service in at least two languages 

Mastering information and 

communication technologies 

from the user's perspective 

Enthusiasm 

Adapt to the seasonality of the 

activity and comply with irregular 

work schedules 

Define objectives and results to 

be achieved by the organization 

Strategic thinking 
Identify future trends and needs of 

guests and customers 

Be aware that the 

competitiveness of the sector 

forces constant updating 

Problem solving 
Organize schedules, work shifts, 

holidays and employee vacations 

Dealing with complaints and 

unsatisfied customers 

Customer service 

focus 

Evaluate and promote guest and 

customer satisfaction 

Analyze compliance with 

customer service standards by 

employees 

Leading for results 
Analyze and control the costs and 

revenues of hotel operation 

Conduct "mystery client" audits 

to assess the quality of service 

provided 

Planning and 

organizing 

Mastering some of the specific 

hotel management software 

Find new ways of 

accomplishing tasks by 

employees 

Financial awareness 

Elaborate and implement technical 

sheets of production and services 

for the food and beverage 

department 

Make comparisons of rates and 

sales prices to customers, by 

the competition 

Competencies 
At the end of the course In presente time 

Mean S.D. Mean S.D. 

Hard 3,25 0,76 3,89 0,62 

Soft 3,42 0,76 4,11 0,58 

Global 3,33 0,73 4,00 0,57 

Teamwork 3,34 0,81 4,04 0,64 

Customer service focus 3,65 0,76 4,34 0,60 

Problem solving 3,18 0,87 4,05 0,68 

Enthusiasm 3,43 0,82 4,16 0,66 

Leading for results 3,29 0,82 3,98 0,69 

Effective communication 3,37 0,74 4,00 0,59 

Planning and organising 3,28 0,80 3,79 0,70 

Financial awareness 3,08 0,87 3,60 0,82 

Strategic thinking 3,36 0,78 4,05 0,62 
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“Be Creative!” 

Smart Learning Environments  

Abstract 

Creativity is fundamental to a 

sustainable development but 

society lacks a School model 

that promotes the creative 

potential of their students. 

In Mathematics, exploratory 

open-ended and challenging 

tasks, based on the effective 

resolution of and well oriented 

discussions are needed to 

foster this skill. At the same 

time, the digital revolution 

brought a set of technological 

tools with great potential in the 

educational context, particularly 

to engineer collaborative work 

environments and to mediate 

communication. However, the 

use of these tools remains 

inadequate or away from the 

classroom.  

The main objective of this 

qualitative study is to evaluate 

the potential of digital 

technologies to construct 

collaborative environments and 

as communication mediation 

tools and how these dynamics 

influence the development of 

creativity and communication in 

Mathematics as well as 

students’ digital literacy. 

The data was obtained by 

enquiry, direct observation and 

document collection and 

subjected to content analysis. 

Results suggest that the 

implementation of these 

technologies allow to develop 

cross-curricular and specific 

mathematical skills, such us 

creativity. The study also 

indicates an effective and 

contextualized increase of 

students’ digital literacies.  

 

The delayed revolution 

The digital revolution is transforming the way we work, think, and "connect" 

to world  [1]. School needs to develop in its students an understanding of 

this fluid and changing world creating conditions to foster high level skills. 

However, our students have been taught and trained in mechanized 

procedures  [2]. To counter this practice, students should be given 

opportunities to undertake challenging tasks that promote mathematical 

reasoning, communication, and creativity.  

These competences flourish from confrontation and collective discussion of 

exploratory learning environments. 

In European educational institutions, digital communication technologies are 

used especially for administrative and management purposes and there 

were no significant changes in teaching strategies and classroom resources  

[3].  

In fact, pedagogical approaches, with decisive impact on students’ learning 

are rarely creative [4] and technology remains, mostly, to support direct 

teaching techniques.  

The main question for this qualitative study aimed to understand the 

relationship between technology and the development of creativity in Maths 

in exploratory learning contexts. We want to evaluate the potential of these 

digital technologies in the construction of collaborative learning 

environments and as mediators of communication and how these dynamics 

influence the development of creativity in problem solving, mathematical 

communication and, simultaneously, of technological skills. We aimed to 

better understand the contexts and phenomena associated with Maths when 

mediated by technology, and how this relationship determines, in the early 

years (10-11 years old), the development of emerging skills such as 

creativity. 

Fig 1 / MS KODU (above); iTALC 

(bottom); DMS (right).  

 

Graph 1 / Main aspects to foster creativity (Source: Final Questionnaire) 
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Smart learning environments 

Classroom Management Systems such as iTALC are applications that allow 

the monitoring of students’ terminals, as well as to perform demonstrations 

on their computers. It also enables sharing capabilities of everyone's 

desktops in a collaborative way.  

Microsoft Office 365 offers a set of applications and services integrated in 

the cloud computing that allows the development and management of 

activities in technological contexts. These can help us to create integrated 

learning environments with features like file/resource sharing and 

synchronous and asynchronous interaction between participants, provide 

content in different ways – text, video or audio – or to track and monitor 

students' work, in several platforms and operating systems.  

Although these digital resources are widespread, they rarely correspond to 

significant changes in pedagogical strategies. Hence, in these new 

educational scenarios, new approaches are required to enhance their 

advantages while minimizing any constraints.  

Digital tools can offer a spatial and temporal expansion of the classroom. 

This can lead to a growing diversification of the school population, more 

personalized learning and develops students’ autonomy  [5]. 

The resolution of mathematical significant tasks can be supported by digital 

tools − Interactive Whiteboards, Roamer robots, Dynamic Mathematics 

Software [DMS], visual programming environments, namely MS KODU − 

and measuring instruments, manipulatives and paper and pencil. 

We want to create an environment, that was a “place” discussion where 

technology was used mainly as a social collaborative learning and mediation 

tool. An open “classroom” beyond physical walls capable of strengthening a 

collaborative working culture. 

We also concluded that implementing exploratory open-ended tasks in 

technological contexts seem to contextualize Maths, which becomes more 

clear, appealing and useful to the students. The results also suggest that 

implementing these technologies in educational contexts can provide 

excellent ways to develop fundamental digital literacies in students and 

teachers as well as trigger changes in the way we understand school, its 

spaces, the "classroom" and their inherent dynamics.  
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Change means opportunity 

Results concerning statistical and content data analysis suggest 

improvements on pupil’s performance in mathematical and technological 

skills and dimensions of creativity, like originality, fluency and flexibility. They 

also supports the perception that the creation of network-based 

collaborative environments played a major role in these results. Working in 

these environments, seems to foster student autonomy and motivation 

levels, particularly in traditionally "hostile" areas, like mathematics. 
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A (self)learning of Qualitative Data Analysis 

Software (QDAS): The Case of webQDA* 

1. Introduction 

The current demands increasingly compel researchers to equip themselves 

with digital tools that provide speed and efficiency in research processes. 

This situation is even more prominent when we consider qualitative 

research as a methodology that requires more in-depth and contextualised 

research (Costa, Neri de Souza & Reis, 2015). The use of digital tools to 

support data analysis requires the researcher to master technical / 

methodological knowledge, which can sometimes be demotivating (Pinho, 

Rodrigues, Neri de Souza Souza, & Lopes, 2014; Einspänner, Dang-Anh & 

Thimm, 2014). This view is supported by Moudgalya (2016) which states 

that self-learning tries to provide the student, as far as possible, with control 

of his/her learning process. 

 

2. Qualitative Data Analysis Software 

To meet the challenges and demands that qualitative research poses, the 

manual organization and analysis of the collected data can prove to be 

complex, inaccurate, exhausting and very demanding in terms of time 

expenditure. In this sense, it seems essential to consider the QDAS as an 

inevitability in the process of qualitative analysis. 

 

2.1 The webQDA 

WebQDA is the result of a partnership between the University of Aveiro - 

Portugal and local companies and it is a web-based software that supports 

the analysis of qualitative data in a collaborative and distributed 

environment. 

 

 

 

 

3. (Self)learning tools of Some Qualitative Data Analysis Software Packages 

In the current context of rapid technological progress and commercial 

competition, QDAS package developers look at the technical capabilities of 

their competitors, seeking to integrate them (adapting and refining) into new 

versions of their software (Gregorio, 2011). Table 1 presents, in a general 

way, the list of (self)learning tools in the six analysed packages, considering 

the latest versions of the applications at the date of this study.  

Table 1 presents, in a general way, the list of (self)learning tools in the six 

analysed packages, considering the latest versions of the applications at the 

date of this study. In the following sections are discussed the tools analysed 

in terms of their function and assistance in the various QDAS packages. 

 

 

 

 

Table 1 / List of (self)learning tools in the analysed QDAS packages. (Freitas, Ribeiro, Brandão, 

Neri de Souza, Costa & Reis, 2017)  

 

Graph 2 / Graph 1 legend.  
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Ferramentas NVivo Atlas.ti Dedoose webQDA MAXQDA QDA Miner 

Methodological 

Manuals 
√ - - √ √ - 

Video Tutorials √ √ √ - √ √ 

FAQs √ √ √ - √ √ 

Forum √ √ - √ √ √* 

Blog √ √ √ √ √ √ 

Training √ √ - √ √ √ 

Workshops √ √ - √ √ √ 

Webinars √ √ (free) √ √ (free) √ √ (free) 

Consulting √ √ - √ √ √ 

Other Tools - 

Resources for 

methodology 

classes 

- 
Methodological 

E-books 

MAXQDA 

Analytics Pro 
- 

4. Proposed Model of (Self) Learning Tool 

In the context of the relevance of the QDAS learning process, webQDA 

software proposes the development of a platform aimed at the (self) learning 

of its users, whose main objective is to decrease the learning curve of this 

software. This platform proposal will start from the concept of learning styles 

defined by Kolb (2005) and will systematize webQDA (self) learning 

contents so that they adapt to the learning styles of their users. 

 

• Path 1: learning based on an essentially practical approach, in the quest 

to learn by doing; 

• Path 2: learn by observing the example of others, instead of using a more 

practical learning strategy; 

• Path 3: learn according to a directive methodology and not flexible. 

Fig 2 / Proposal of webQDA (self) 

learning system.  

 

At an early stage, the platform will route 

the researcher to a questionnaire, which 

will help him choose the path that best 

fits his learning. Once the platform 

identifies the learning path, the learning 

environment will adjust, adapting the 

contents of (self) learning to the 

identified profile. 

Conclusion 

The aim of this tool is to provide webQDA users with a space with the 

appropriate Instructional Design for each type of learning. In this way the 

user can have at his disposal a range of specific tools, adapted to his need. 

It is also intended to provide a range of tools for editing and managing 

learning, allowing the user to produce their own notes, records of the 

contents learned, or even to customize the contents of the self-learning tools 

provided by webQDA. 

 

References 

Costa, A. P., Souza, F. N. De, & Reis, L. P. (2015). Necessitamos Realmente de Metodologias Qualitativas na Investigação em 

Educação? Revista Lusófona de Educação, 29(29), 27–30.  

Einspänner, J., Dang-Anh, M., & Thimm, C. (2014). Computer-Assisted Content Analysis of Twitter Data. In Katrin Weller, Axel Bruns, 

Jean Burgess, Merja Mahrt, & Cornelius Puschmann (Eds.), Twitter and Society (Vol. 89, p. 435). New York: Peter Lang Publishing.  

Eranki, K. L. N., & Moudgalya, K. M. (2016). Comparing the Effectiveness of Self-Learning Java Workshops with Traditional Classrooms. 

Educational Technology & Society, 19(4), 59–74. 

Freitas, F., Ribeiro, J., Brandão, C., Neri de Sousa, F., Costa;, A. P., & Reis, L. P. (2017). In Case of Doubt See the Manual: a 

Comparative Analysis of (Self)Learning Packages Qualitative Research Software. In A. P. Costa;, L. P. Reis, F. N. de Souza, & A. Moreira 

(Eds.), Computer Supported Qualitative Research (1st p. in press). Springer International Publishing. 

Gregorio, S. di. (2011). Is Qualitative Software Really Comparable? Reflections on “the Experiment”: An “Expert” View. Forum: 

Qualitative Social Research, 12(1). 

Pinho, I., Rodrigues, E., Souza, F. N. de, & Lopes, G. (2014). Determinantes na Adoção e Recomendação de Software de Investigação 

Qualitativa: Estudo Exploratório. Internet Latent Corpus Journal, 4(2). 

Kolb, A. Y., & Kolb, D. A. (2005). The Kolb Learning Style Inventory—Version 3.1 2005 Technical Specifi cations. 

Fig 1 / Research based on the user-

centered model.  

 

Poster

150

220



Context-based learning through digital geogames  

the ENAbLE project (Erasmus+) 

Abstract 

Due to the potential offered by 

geotechnologies and the design 

principles of promoting 

meaningful and context-based 

learning, two digital geogames 

were developed under the 

Erasmus+ project "ENAbLE - 

Educational Advancement of 

ICT-based Spatial Literacy in 

Europe" (2014-2017): NavApps 

(for indoor contexts) and 

OriGami (for outdoor activities), 

aiming to promote spatial 

orientation skills as well as 

transversal, mobile and context-

based learning. 

In the future we intend to 

deepen the possibilities of 

feedback given to the teacher 

about the students learning 

outcomes, as well as the 

multiplication of the 

gamification elements of the 

geogames (roles, competences 

certification, etc.). 

Introduction 

Space literacy is the subject of a renewed interest, particularly visuospatial 

thinking capabilities, valued in science, technology, engineering, arts and 

mathematics careers, of potential success in a technocentric world. 

Based on the potential of geotechnologies, the two geogames developed 

under the Erasmus+ project "ENAbLE - Educational Advancement of ICT 

Spatial Literacy in Europe" - NavApps (for indoor contexts) and OriGami (for 

outdoor activities) are presented. In the conception of the geogames, the 

principles of meaningful and context-based learning were studied, from Fink 

(2013), Gebhard (2008), Groff, Clarke-Midura, Owen, Rosenheck and Beall 

(2015) and Klopfer (2016), to others. 

 

OriGami (outdoor) 

The OriGami geogame (www.ori-gami.org), developed by the University of 

Muenster (see Figs 1 and 2), allows the development of spatial orientation 

capabilities, along georeferenced paths, where students have the 

opportunity to perform thematic tasks from any subject (digital “peddy paper” 

with orientation cues and multiple choice questions associated with 

destination points along a route), presenting gamification features such as 

visual feedback (see Fig 1) and “leaderboard” (see Fig 2). 

 

NavApps (indoor) 

The NavApps geogame (http://enable.init.uji.es) is a treasure hunting game, 

to be played inside buildings, using an indoor geolocation algorithm. It 

comprises two stages of play: i) georeferencing the plants inside the 

buildings where the game is to be played, by floors (e.g., fire plants) (see 

Fig 3); ii) hiding and looking for treasures (each student / teacher hides 

treasures that will only be visible to other students to find, having to answer 

questions created by who hid the treasure), played using mobile devices 

(see Fig 4). 

 

Conclusion 

In the future, the goal is to deepen the possibilities of feedback given to the 

teacher about the students learning outcomes, while simultaneously 

multiplying the elements of gamification of the geogames (such as students 

assuming roles and a competence certification framework), promoting more 

enjoyable experiences to the students (Bartoschek, Schwering, Li, Münzer 

and Carlos, 2017). 
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Fig 1 / OriGami game – digital peddy paper (navigation with visual feedback and thematic 

tasks) 
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Fig 4 / NavApps – Phase I - Georeferencing  

 

Fig 2 / OriGami game – leaderboard 

Fig 5 / NavApps - Phase II (mobile) – treasure hunting 
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Monumental Trees: a fun and educational 

science experience through guided walks!  

Abstract 

To prevent Plant blindness and 

improve wellness, a new 

approach was designed. The 

method combines botany and 

mindfulness activities, 

developed in a proactive 

learning experience during a 

guided walk to positively 

influence the involvement 

among children and their 

families in science, particularly 

in the exploration of 

monumental trees, with natural, 

scientific, historic, cultural and 

aesthetic special features, 

located in different urban 

gardens of Coimbra, Portugal. 

This short-term programme, 

developed in non-formal 

learning settings, has been 

performed in a Science Summer 

Programme promoted by 

“Ciência Viva”, the Portuguese 

Agency for Scientific and 

Technological Culture. The 

study attempted to enhance 

public awareness about 

monumental trees by 

determining the participants’ 

trees-related key concepts. An 

open-ended question was 

performed and content analysis 

were used.  

 

Introduction 

Even with a global concern about lost of biodiversity in general, and monumental 

trees in particular, strategies for protection, without increasing public awareness 

for environmental problems are hardly possible to revert the actual tendency [1]. 

Also, direct contact with nature has appeared to decrease in modern society [2]. 

This leads to serious consequences for children's attitudes and public in general, 

toward the environment [3]. In fact, Plant blindness phenomenon is being used to 

justify the inability to see or notice plants in one's own environment, leading to 

the inability to recognize their importance [4]. To overcome this trend, it is 

important to build an educational science awareness experience regarding by 

increasing the public’s direct tactile interaction with plants, in different ages [5], 

where monumental trees can be explored.  

 

Methods 

Science Summer Programs were performed by a biology teacher and a 

psychologist, combining botanic and mindfulness activities (see Fig. 1 and Fig. 

2). Qualitative data was obtain by observation (not structured) and semi-

structured interview with open-ended question (see Fig. 3). Answers were 

analyzed, coded and categorized by analytical coding.  

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results 

Participants (n=59) were children (39%, n=23), 2 to 16 years old, and adults 

(61%, n=36), 21 to 71 years old (see Graph 1).  

 

 

 

 

 

 

 

 

 

 

 

 

From 236 answers expected (4 different answers were given by 59 participants) 

we have obtained a total of 141 answer (60%), 117 from adults (A, 83%) and 24 

from children (C, 17%). Number of no answers is bigger in children (28%) than in 

adults (72%). Seven categories were obtained by content analysis (see Graph 2). 

Graph 2 / Coded answers given by adults (A) and children’s (C) during “Tree’s Emotion” 

exercise. 
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Fig 2 / Combined botanic and mindfulness activities were performed to explore Coimbra’s monumental 

trees, to get a playful learning involvement between children and their families. 

Discussion and Conclusion 

Our experimental study has contributed to fill a gap in outdoor learning programs 

by using monumental trees to prevent Plant blindness. In addition, the  

intergenerational interaction approach addressed innovative methodologies for 

exploring botanical topics, and at the same time promoting well-being. The results 

revealed evidence of increased interest, knowledge and attitude of participants [1] 

about monumental trees, giving a decisive step to the public understanding of all 

the values that plants bring to life, which helps them to become more 

environmentally conscious [5]. 
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Data “Tree’s Emotion” exercise Objective 

Qualitative:  

Content 

analysis 

Open-ended question: 

“Which  of these four 

emotions can be applied 

for the trees explored? 

Joy 
Identify attitudes, 

opinions and feelings 

about monumental 

trees key concepts 

Fear 

Sadness 

Love 

Fig 3 / Evaluate the impact of the Science Summer Programs (short-term programs).  

Graph 1 / Participants on the Science Summer Programme. 
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Abstract

The research that is presented 

includes a bibliographical 

review about the possible 

approximations between the 

concepts, Critical Thinking (CT) 

and Emancipatory Education 

(EE), with the perspective of 

perceiving its theoretical and 

practical convergences to 

obtain a theoretical framework 

that subsidizes a doctoral thesis 

under development by the first 

author of this poster. Refers to a 

postgraduate internship in 

progress, in the Department of 

Education and Psychology, 

under the supervision of Prof. 

Rui Vieira, PhD / LeduC/CIDTFF -

UA and Prof. Sônia Melo / 

EDUSEX - UDESC and its also 

intended to strengthen the 

existing research cooperation 

between the two research 

groups, Edusex/UDESC and 

LeduC/UA.

The Research of the Postgraduate Internship

The proposal: To contribute to the theoretical-practical deepening through 

the possible approximations between CT and EE, in the perspective of 

obtaining a theoretical framework that subsidizes the doctoral research 

entitled Place of Research is in the School: Memories and perceptions of a 

School Community about an Educational Project in a Public Primary School, 

of the Post-Graduation in Education Program / UDESC - Brazil. 

Methodology: Qualitative research, resulting from a systematic review of the 

bibliography, through 10 scientific articles and / or book’s sections that deal 

with the two concepts in the field of education. The analysis of the data will 

be done through a documentary analysis with hermeneutic and dialectical 

graft, and as a starting point for the analyzes, the open categories and their 

respective indicators embodied in the doctoral research.

The first approximations between Critical Thinking (CT) and Emancipatory 

Education (EE):

The first points of convergence between the studies on CT and the EE, from 

the open categories of the investigation. After all, does EE promote the CT 

or is it the CT that leads to an EE? [1] [3]

Considerations: relation between CT and EE

The relation between CT and EE is dialectical. However, it only happens if 

the teaching action is conscious, systematic and intentional and therefore, 

emancipated. Under these conditions, the teacher develops strategies that 

can promote critical thinking in the student. This being the case, the student 

can act critically to the daily situations and challenges, dialectically leading 

to his own emancipation and promotion of critical thinking. [2] [4]
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Fig. 2 – The relation between CT and EE is dialectical
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CURRICULAR GREENING IN THE 

PEDAGOGICAL POLITICAL PROJECT OF A 

BIOLOGICAL SCIENCES COURSE 

Abstract 

This research has as objectives 

to analyze the curricular 

greening in the political 

pedagogical project (PPP) of a 

licentiate course in Biological 

Sciences of a Brazilian public 

institution and evaluate how the 

ACES Network indicators are 

present in the teaching plans of 

the identified disciplines. The 

documentary analysis of the 

PPP was used. The analysis 

showed the existence of 

disciplines with indications of 

greening, in which the units of 

text will be validated by 

specialists to later be analyzed 

together with the data collected 

by other research instruments 

that will enable to know in depth 

the insertion of the 

environmental theme in the 

course.  

 

The discussion on curricular greening in higher education began in 2000, 

with the program of the Network of Curricular Greening in Higher Education 

(ACES Network), which had the participation of six European universities 

and five Latin American universities and since then studies have been 

carried out to investigate this process in the different institutions and 

undergraduate and postgraduate courses. 

 

Curricular greening can be defined as a continuous and dynamic process, 

aimed at the formation of professionals committed to the permanent search 

for the best possible relations between society and nature (Guerra and 

Figueiredo, 2014). 

 

The curricular greening in a teacher training course provides theoretical and 

methodological tools to insert the environmental theme in the classroom 

everyday, in order to contemplate the contemporary educational challenges. 

 

In view of this situation, the curricular greening is investigated in a course in 

Biological Sciences (LCB) of a Brazilian federal institution, using document 

analysis; Interview with coordinator, teachers, students and graduates; 

Observation of pedagogical practices and insertion of the theme in teaching, 

research and extension projects. 

 

The documentary analysis of the three versions of the PPP of the Course 

was carried out since the beginning of its activities in 2010, using content 

analysis (Bardin, 2011) with the help of webQDA® software (Web 

Qualitative Data Analyzes). 

 

The indicators analyzed correspond to the characteristics of the ACES 

Network, based on the reading of several studies (Table 1). 

 

Indications of greening were found in the teaching plans of 12 subjects 

(Table 2). The units of text will be evaluated by specialists for a qualitative 

validation. 

 

Conclusion 

The results show that the LCB course has indications of a process of 

curricular greening, but the in-depth measurement will only be possible with 

the joint analysis of the environmental conception of the teachers, students 

and graduates of the course, as well as the observation of pedagogical 

practices and Analysis of teaching, research and extension projects. 
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Table 2. Indicators present in the disciplines with indications of environmentalization. 

1. Complexity - Presence of complex thinking and the principles of the paradigm of complexity as conception of world

or of knowledge and guiding principle of action. A more integrated view of reality. Rupture of a simplistic view on

different environmental problems, with analysis of causes and effects. Disciplines that contextualize content and

work with several integrated concepts with the potential to explore complex thinking.

2. Disciplinary order - flexibility and permeability - Opening of the curriculum for interactions between courses,

disciplines and professionals in several areas of knowledge incorporating diverse environmental themes and

procedures. Interdisciplinary, transdisciplinary actions.

3. Contextualization (local-global-local // global-local-global) - incorporation of local and global issues. The events

must be analyzed taking into account the local socio-environmental context where they are developed, that is to say

the social, political, economic and cultural circumstances, as well as those related to its eco-physical context, without

considering the direct and indirect effects that implies their interrelation with the global context in which they are

inserted.

4. Consider the subject in the construction of knowledge - It includes the opinions of the students, their needs, their

points of view and, the organization of the disciplines, teaching-learning methodologies proposed by the teachers,

the distribution of the workload and the Classes allows each subject to build his own path, depending on his

possibilities and needs. It takes into account the subject - as an individual and as a group - in the definition and

development of contents, in the methodologies adopted and in the projects developed. Aspects related to the

ethical dimension and how the aesthetic dimension are explored, contemplating some experiences with activities of

an artistic nature.

5. Consider the cognitive and affective aspects of those involved - Provides full support to students (material,

structural, pedagogical, psychological) from the perspective of critical acquisition of multiple knowledge (knowledge,

skills and attitudes). Presence in the disciplines of application of diverse types of evaluation considering different

forms of manifestation of the student's thinking. Recognition of differences and pluriculturality.

6. Coherence and reconstruction between theory and practice - Existence of practical works coherent with the

theoretical proposals. Permanent exercise of reflection and criticism in the production of knowledge in order to

articulate more coherently the movements between theory and practice. Disciplines that develop practical activities

in the community, that develop fieldwork.

7. Prospective orientation of alternative scenarios - Reflection and commitment to building new visions of science /

society / technology / environment with a view to responsible participation with current and future generations. It

promotes the training of professionals who critically analyze the scientific and technological knowledge (past and

present) that affects future scenarios.

8. Methodological adequacy - Coherence and articulation between contents and methodologies, valuing participatory

methodological proposals and reflective-evaluative processes. Disciplines that work with debates, reading texts,

examining teaching materials, elaborating and executing intervention projects, solving problems, analyzing cases,

among others.

9. Areas of reflection and democratic participation - Forms of curriculum construction (open or closed, including

possibilities for participation in intervention projects and research, group work, fieldwork, among others). Disciplines

with participatory and collaborative works.

10. Commitment to the transformation of society-nature relations - Consider the possibilities of transformations

between society and nature, taking as reference the dialectical relations that are established between these

transformations and those occurring in social relations. The disciplines demonstrate this commitment in the

description of the objectives, in the relation of the contents worked, in the explication of the methodology and in the

evaluation.

Subjects Indicators 

 1 2 3 4 5 6 7 8 9 10 

History of Science and 

Technology 

X    X  X X   

Environmental Education and 

Society 

X    X X  X X  

Environmental Chemistry  X      X  X 

Production systems       X    

Genetic Resources Conservation   X    X X   

Bioeconomics, Eco-efficiency 

and Sustainability 

X  X    X    

Philosophy of Education X         X 

Biotechnology      X X   X 

Advanced Topics in Biology 1 X X  X       

Basic Statistics X X     X    

Advanced Topics in Biology 6 X X  X       

Systematics and Biogeography      X     
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1st Step - Literature review 

2nd Step - Previous studies on educational portals 

3rd Step - Development, implementation and evaluation of the portal 

4th Step - Dissemination and improvement of the portal 

5th Step - Conclusion 

  

BeSafe  

Privacy and security in social networks 

Abstract 

This poster is about 

Postdoctoral Research in 

progress that aims to identify, 

describe and characterize the 

use of social networks by higher 

education students in Portugal, 

in order to develop, implement, 

evaluate and disseminate a 

Portal on the theme of Privacy 

and Security. This is intended to 

contribute to the production of 

knowledge about the current 

state of the use of social 

networks by higher education 

students in Portugal, as well as 

the favoring of their practices of 

using social networks with 

security and responsibility.  

Digital social networks have quickly become a "meeting place" in which 

people think that by being virtual you do not have to worry about what is 

published and that it has no consequences in real life. Contrary to what one 

might think, virtual presence in social networks is real and brings 

consequences (Loureiro, Santos & Bettencourt, 2012), since everything that 

is published is available and can be spread in just one click. 

 

Silva, Azevedo and Galhardi (2015) point out that people who use social 

networks do not do so in an adequate and conscious way and thus give up 

their privacy and security in favor of what the authors call "digital 

exhibitionism." Therefore, it is necessary to sensitize people so that they use 

social networks with responsibility and security. 

 

Portuguese students in higher education are users of social networks (Félix, 

2013; Miranda, Morais, Alves, & Dias, 2011; Rodrigues, 2013) (see Fig. 1).  

However, despite the growing use of social networks, there is a gap with 

regard to initiatives and studies on the use of social networks aimed at 

students of higher education, since this public is also part of the contingent 

of people who are immersed in the use of social networks. 

 

Among the research strategies, the one that best fits our objectives is the 

development methodology (see Figure 2) of type I (Richey, 1994; Richey, 

Klein, & Nelson, 2004), since we assume the role of designer and we will 

develop the Portal, at the same time that we will make the analysis and 

evaluation of the process of development and implementation. 

 

 

Expected results  

 

Contribute with: 

-   The production of knowledge about the current state of the use of social 

networks by the students; 

-The promotion of practices for the use of social networks with security and 

responsibility; 

-A space for consultation and information sharing on the theme "Privacy and 

Security in Social Networks". 
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Fig 1 / Use of social networks by Portuguese higher education students 

 

Fig 2 / Methodology.  
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The relationship between the form and content 

in teaching and learning process in Physical 

Education classes  

Abstract 

The research has as its object 

the teaching activity of Physical 

Education (PE). It aims to 

discuss the relationships 

between teaching and learning 

in correspondence with the 

dialectic relationship between 

content and form in the teaching 

activity of the PE. It is argued 

about the possibilities of this 

curricular subject to contribute 

to the development of the 

theoretical thinking of 

individuals in school education, 

a condition that is fundamental 

to the process of humanization, 

based on the historical-cultural 

psychology approach. 

 

The main purpose of this research is to study the relationship between the 

form and content in teaching and learning process in Physical Education 

classes. 

 

The study is based on the theoretical framework of historical-cultural 

psychology, notably the contributions of the studies carried out by the 

Russian psychologist Lev S. Vygotsky on the process of development of the 

human psyche identified with the formation of complex behaviors culturally 

instituted. 

 

In Vygotsky's theory the development of the so-called Higher Psychic 

Functions is dependent on systematized school education and the teaching 

of its scholarly contents based on scientific, artistic and philosophical 

knowledge. 

 

In this way, the school is understood as a privileged space for the 

transmission of scientific, artistic and philosophical knowledge, and we 

identify its educational function with the task of developing theoretical 

thinking with a view to apprehending reality in thought. 

 

Vygotsky and most scholars of historical-cultural psychology systematized a 

whole conceptual framework around the process of development of 

theoretical thinking and the formation of concepts, a process that is 

fundamental for the development of the human psyche and the formation of 

higher psychological functions. 

 

Expected Outcomes 

It is with this conception of school that we have sought to understand PE 

and its educational purposes. In PE classes, we need to teach pupils not 

just the practice of sport and physical activity, but a set of theoretical 

knowledge about various contents of this school subject. We are convinced 

that PE teachers have practical and theoretical knowledge to be taught in 

schools. 

 

Knowledge, for example, of how to practice a particular sport, but also 

knowledge about what sport this is, how it emerged, how it has developed 

throughout human history, and what social, cultural, political and economic 

factors determine the practice of this sport. Just knowing about how to play 

a sport is not enough for those who, in our opinion, should be the 

educational purposes of PE. 
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Fig 1 / Physical Education School and the formation of theoretical thinking in 

pupils based on historical-cultural psychology approach. 
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Method 

Typology: Theoretical-conceptual research. 

 

Sources of research: Scientific production developed by “the Vygotsky 

School”. 

 

Data analyses: i-conceptual understanding and its correlations; ii-

identification of the core categorial guideline; iii-differentiation and 

comparative analysis of categories; iv-integrative synthesis of data. 
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CLLC 

Languages, Literatures and Cultures Research Centre

The Languages, Literatures and 

Cultures Research Center has 

43 full members and 50 doctoral 

students. There are a further 38 

external members collaborating 

with the Centre. CLLC carries 

out research in various 

Humanities related fields, 

specifically in the areas of 

Literature, Culture and 

Language Sciences.

CLLC is subdivided into two 

large research groups:

Literary and Cultural Studies

Language Sciences

The DLC together with CLLC 

currently produce three 

journals:

Ágora: Estudos Clássicos em

Debate

forma breve 

RUA-L: Revista da UA - Letras

Literary and Cultural Studies Group

With a close focus on the interplay between culture and literature and on 

the interaction of discourses, this research group explores: 

• the description, analysis and dissemination of literary forms with all their 

inter-semiotic and pluri-systemic implications. Specific attention is paid to 

Portuguese literature and its classical paradigms, as well as to Brazilian 

and African literatures in Portuguese; 

• trans- and intercultural relations, establishing links between various 

linguistic-cultural domains and opening up dialogues between different 

national contexts;

• intercultural hermeneutics in the construction and deconstruction of 

national and supranational identities; 

• dynamics of textual transformation, literary mediation and 

communication;

• the intersections of literature and science and those of literature and 

religion;

• trans- and intermediality. 

Language Sciences Group 

The main focuses of this group are the study of language and its variant 

forms, languages and the exchanges that take place between them, the 

technologies which accentuate and accelerate these processes, the 

various means and modes of linguistic intervention and the results which 

emerge from these processes. 

The scope of research includes:

• Linguistic variation

• Translation, Terminology and Technical Communication

The Literary and Cultural Studies Group and the Language Sciences Group 

work together on a number of research interests, particularly as regards 

intercultural communication and translation. 

Projects

AMPER

International project on studying the prosodic organisation of the varieties 

spoken in the Romance dialectal space, coordinated by the University of 

Turim, Italy (since 1999)

CLLC members: Lurdes de Castro Moutinho (Portuguese coordinator), Alberto Gómez 

Bautista, Luís Pinto Salema and Rosa Lídia Coimbra.

BICEA - Critical bibliography of language books for the teaching of 

German as a second language in Iberia (from the beginnings until the 20th

century) International project involving the Universities of Salamanca, Madrid, 

Bamberg and Aveiro

CLLC Members: Maria Teresa Cortez (Portuguese coordinator), Maria Teresa Alegre e Maria 

Cristina Carrington.

Source: unsplash.com

Indexed on 

Latindex, the ISI 

Web of 

Knowledge’s Arts 

and Humanities 

Citation Index and 

Scopus

Indexed on 

Qualis CAPES

www.saberportugues.
ptSaberportugues.pt

Project aimed at the 

development of Portuguese 

language e-learning specially 

directed to Chinese speaking 

learners, funded by the Calouste

Gulbenkian Foundation and 

Camões, I.P.

CLLC members: Carlos Morais

(coordinator), Maria Fernanda Brasete, 

Rosa Lídia Coimbra and Filomena 

Amorim. http://saberportugues.pt/
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Zoopoetics, zooethics, biopolitics: 

Animals in Great War Literature

Abstract

Even though man has up to 

recently assumed the role of 

protagonist in First World War 

narratives, it is undeniable that 

animals have also played a 

leading role in trench warfare. 

The key contribution of these 

non-human troops appears, 

nevertheless, to have been 

relegated to the backstage of 

the apocalyptic theatre of war 

up until the late 20th century 

when a drastic revolution, 

concerning the western 

intellectual tradition on animal 

condition and its relationship 

with the human, was set in 

motion. In this respect, the 

growing philosophical interest 

in animal condition and the 

ensuing ethical and scientific 

reappraisal of animals have 

paved the way for a renewed 

perspective – no longer specist 

nor anthropocentric – on the 

military intervention of these 

marginalized heroes and on 

their relationship with the 

human soldiers with whom they 

experienced hell on earth in the 

trenches.

By arguing for a renegotiation of 

the human-animal cartography 

from the alternative standpoint 

of anthropological decentering, 

pervasive contemporary 

discourses on animality have 

indeed allowed for a re-

evaluation of the presence of 

animals in the Great War, 

repeatedly acknowledged and 

celebrated by soldiers in their 

memoirs, which make up a 

relevant section of the vast 

corpus of war testimonial 

literature.

During the First World War, hundreds of millions of animals have been 

mobilized and exterminated. In Portugal alone, it is estimated that more than 

11 000 horses were sent to accompany the CEP (the Portuguese 

Expeditionary Corps) to the Front, not to mention the carrier pigeons used 

by the Engineering and Communications Services.

With a ubiquitous presence in all battlefronts, animals have played a crucial 

role in the theatre of war, where they were called upon to perform a whole 

array of tasks: they could be used as information agents or be responsible 

for transport, fact-finding, surveillance or first-aid missions or, more simply, 

they provided affectionate companionship. 

While sharing with their human counterparts the same scenario of physical 

hardship and psychological horror, as well as the same ill fate, animals 

necessarily became invaluable partners in such hard times, filling up the 

soldiers' affective void which the departure from civilian life made even more 

unbearable. 

In Portuguese literature, numerous war testimonies pertaining to the 

relationship between soldiers and their non-human partners can be found. 

These accounts shed some light on the ties of mutual cooperation, 

unrelenting friendship and deep emotional communication binding them.

These texts bear witness to the humanization of the animal, thereby 

transformed into a friend, a partner, a relative, i.e., a surrogate other which 

could replace the human being without nonetheless being deprived of its 

animal ontology. Displaced in a horrific context where human capacities 

have been taken to unsuspected monstrous extremes, the soldier was 

dispossessed of his human identity and subject to an irreversible process of 

bestialization. 

In the trenches, where soldiers were confronted with a situation of radical 

effacement of human nature, man was progressively deprived of his 

humanity and forced to revert to the zero level of his own nature. Forced to 

live as beasts, soldiers metamorphosed into beasts, in a dialectic process of 

animal becoming. This deterritorialization of the human to the realm of 

animality was so extreme that soldiers could even take on physical features 

which signaled this metamorphosis or fusion with the non-human, to the 

point that they were often portrayed in terms of animal analogy. It is the case 

of the Portuguese Expeditionary Corps, whose troops were metaphorically 

referred to as "Sheep of Portuguese Export" or "Portuguese Lambs 

Exported for Slaughter".

Fig 3 / Animals at rest. (PT/AHM/FE/CAVE/GG/A1/0101) 

Márcia Seabra Nevesa/b,

Paulo Alexandre Pereiraª, Ana Paiva Moraisb, 

aDepartment of Languages and Cultures, CLLC, University of Aveiro

bFaculty of Social and Human Sciences, IELT, New University of Lisboa

Fig 1 / Military column on horseback. 

(PT/AHM/FE/CAVE/AG/A11/0011) 
Fig 2 / Carrier pigeons (peace message).

(PT/AHM/FE/CAVE/AG/A11/0250) 

Fig 4 / Portuguese soldiers at the front. (PT/AHM/FE/CAVE/GG/A1/0101

Fig 5 / In the tranches. Hunting rats. (BnF, EI – 13 (2565))

Conclusion

The relationship between man and animal in the trenches of the 

Great War encompasses a complex network of mutual 

exchanges and acts of becoming which ultimately accounts for 

the fuzziness of ontological boundaries and, as a consequence, 

for the pervasive phenomenon of humanization of animals and 

bestialization of men documented in war memoirs.

Este trabalho é financiado por Fundos Nacionais através da FCT –

Fundação para a Ciência e Tecnologia – no âmbito do projeto 

UID/ELT/00657/2013.  
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Masculinity, Melancholia and Misogyny in the 

Films of Sam Peckinpah

Abstract

With this thesis I have attempted 

to analyse three salient features in 

Sam Peckinpah’s films: 

masculinity, melancholia and 

misogyny. Having made only 

fourteen films, Peckinpah 

distinguished himself as an 

important director in the history of 

American cinema not only 

because of his innovative 

techniques but also because his 

work was so much in tune with the 

zeitgeist of the turbulent times in 

which he lived. The analysis of 

these three main themes aims to 

cast some light on the work of a 

director whose temperamental 

traits and difficult relation with the 

film industry has tended to 

obfuscate an un-romanticised 

view of his oeuvre. Peckinpah’s 

best work was within the generic 

traits of the Western but he also 

made forays into other genres, 

never forsaking the main worries 

and worldview that give his films a 

sense of thematic coherence. 

Peckinpah became notoriously  

associated with misogyny not only 

because of his impromptu 

comments in the interviews he 

gave but also because he 

displayed a problematic 

relationship with women in real 

life, often giving them a dismissive 

treatment in his films. This thesis 

thus attempts to deal with this 

unsavory feature which many 

critics disavow or simply ascribe 

to inflamed feminist criticism.

I hope in this work I have managed 

to address the richness of Sam 

Peckinpah’s films and to reveal 

how he left a legacy which 

surpasses the technical artistry for 

which he became known and the 

violence which he stylized with the 

details of his obsessive directorial 

flair. This legacy lies in the 

melancholy mood that suffuses 

his work, resulting from 

disenchantment and loss.

Methodology

As one of the main strands of this thesis is the analysis of the way 

masculinity is portrayed in Peckinpah’s films, it is apparent that this cannot be 

dissociated from feminist theorization. Masculinity studies came into being 

when feminists rendered manhood “visible” and challenged the phallocentric 

postulates which have secured its universalizing status. Accordingly, the work 

of feminist critics was incorporated insofar as their critical reasoning brings to 

the fore the thin veneer of patriarchal authority which the Western - par 

excellence Peckinpah’s privileged genre - has always projected. Since 

melancholia constitutes one of the main structuring axes in this work, I have 

traced its checkered historical path and its associations with the construction 

of an alluring image of a brooding manhood. Intent on showing how cinema 

has apprehended this “mood” and has also connoted it differently in gender 

terms, I realized that Peckinpah’s films dramatize a pervasively melancholy 

stance which problematizes notions of male self-sufficiency and authority. 

Freud’s seminal work on “Mourning and Melancholia” has been an important 

theoretical framework to delve into questions of loss and the way the 

Western, and more particularly Peckinpah’s films, express a libidinal 

attachment to an unmourned object of love.  My methodological concerns in 

respect of misogyny rely on the notion that it entails mechanisms of defense 

which, rooted in anxiety and in the fear of emasculation, take on the form - as 

in Peckinpah’s case - of aggression and the perceived imbalance underlying 

heterosexual relations. Misogyny is an unpalatable characteristic in 

Peckinpah’s work but somehow has allowed exploration of its underlying 

contradictions and complexity. But this thesis attempts to explain its darker 

workings and put them in historical context.

Fig 1 left / Sam Peckinpah

right / Sam Peckinpah in his 

rebel posture

Elsa Machado

Anthony Barker

Department of Languages and Cultures, CLLC, University of Aveiro

Sam Peckinpah was known 

for his difficult relation with the 

studios. His films invariably 

went over budget and fell 

behind schedule. He 

cultivated a rebel posture 

which eventually wreaked 

havoc on his reputation. 

The scene where children watch a 

scorpion being devoured by ants. 

Their delight while watching the 

destruction suggests the perverse 

pleasures entailed by impromptu 

violent deeds, contrasting with their 

former innocent expressions.
Fig 2 / Children in the wild bunch in their deadly 

game

Peckinpah’s bitter experience with Major 

Dundee. This early film points already to  

an image of a tarnished masculinity. 

Here Charlton Heston playing Dundee in 

a scene where he loses his self-

assurance.

Fig 3 / Major Dundee wallowing in abjection

Fig 4 / The bunch marching into self destruction

Peckinpah had a fondness for losers, 

outsiders and loners. Here, the Bunch 

march into their suicidal denouement 

and are crystallised into myth.

Peckinpah was interested  in 

polarized male relationships. Pat 

Garrett and Billy the Kid is a 

melancholy reflection on the travails 

of male bonding and the threat posed 

to it by materialistic values.

Fig 5 / Homosocial bonding threatened by the 

encroachment of corporate powers

Fig 6 / Steve McQueen as Junior 

Bonner: a nostalgic look at the Western

Nostalgia and melancholia suffuse 

Peckinpah’s gentlest film. Junior 

Bonner, the eponymous character in 

Peckinpah’s Junior Bonner, represents 

an anachronistic way of life in the 

rodeo.

Fig 7 / The notorious rape 

scene in Straw Dogs

The scene where Amy (Susan 

George) is raped by the local thugs 

acquires a notorious quality since she 

acquiesces in her predicament. This 

strengthened Peckinpah’s association 

with misogyny. 

A gun-wielding David Sumner 

(Dustin Hoffman) finding his 

phallic power during the siege to 

his “castle”. 

If the film seems to legitimize 

violence, in the trope of the 

worm turning, the former victim 

Sumner taking revenge on the 

thugs who had humiliated him in 

such an unremitting way, it also 

considers the dangers of a 

frontier-style vigilante justice. 

Sumner’s “rebirth” at the end is 

sullied by a sense of psychic 

alienation, a Travis Bickle-like 

unanchored loneliness, 

eventually cut adrift from any 

sense of ontological safety. 

When he leaves his wife behind, 

getting into the car with Niles 

who pathetically remarks “I don’t 

know my way home” David 

replies “That’s okay, I don’t 

either”. 

Fig 8 / Dustin Hoffman as David 

Sumner regaining his phallic power 

in Straw Dogs

Carol (Ali McGraw) is slapped by 

Doc (Steve McQueen) after 

revealing her unfaithfulness. In 

both examples misogyny is 

apparent as women are deemed 

unreliable and untrustworthy.

Fig 9 / Misogyny in The Getway

Expected outcomes

With this work I hope to unveil the most original traits of a director whose 

career seesawed between appraisal and upbraiding. Whereas his misogyny 

is one of the most unconscionable aspects of his work, melancholia infuses 

his films with nostalgia and longing. The  image of a blemished masculinity 

belies the construction of an unassailable, indomitable manhood which runs 

against the grain of classical narratives and bespeaks the climate of 

pessimism and doubt that riddled late 60s and 70s America.
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Postcolonial representations

European images of Brazil in touristic brochures

Abstract

Brazil, over the centuries, has 

been represented by the West 

world throughout a set of 

narratives, that have shaped the 

relation between Brazil and other 

European countries. Based on 

tourist brochures collected in tour 

operators based in Portugal, 

Spain, France and Germany, we’ve 

found out that Brazil is represented 

by three main clusters: 

natural/rural, urban/cultural and 

social/human (figure 1). Moreover, 

each of these clusters provides a 

set of references that display the 

characterization of different 

Brazilian regions. Considering the 

importance of studies on Brazil's 

image as well as the relevance of 

the theme of the representation of 

the “other”, established by tourism, 

this research project aims to 

investigate the representation of 

Brazil focusing on the textual and 

imagistic content of the tourism 

promotion brochures distributed in 

the seasons 2012/2013 and 

2014/2015.

Tourism should be considered not only as a type of business or industry, but 

as a powerful cultural scene, shaped by representations of places, people, 

nations and cultures (Aitchison, 2001). Therefore, tourism also needs to be 

analysed from a cultural and socio-anthropological point of view, since it 

presents a socio-cultural exchange, a modern ritualistic experience, a 

differentiated consumption practice and an instrument of political-ideological 

power. Throughout tourist phenomenon there is a “play of mirrors” between 

“we” and the “others”, sometimes operating as a “concave mirror that 

magnifies us, which becomes convex when it minors the other” (Pereiro, 

2005, p.10).

Brazil, over the centuries, has been the object of a set of narratives used in 

the representation of the country. These representations have a great 

impact in the relationships between Brazil and other countries. 

In sum, as presented in figure 2, the brochures we’ve analysed (26 from 5 

European countries) offer the visitor the possibility of discovering and 

enjoying “paradises untouched” by the civilisation, marked by the diversity 

and richness of natural attractions. Much of the material heritage offered to 

tourists is linked to the European presence, reinforcing important aspects of 

the colonisation of the country. In addition, while Europe is represented as 

having exerted a great influence on the country's architecture, arts, and 

“civilising refinement”, “racial miscegenation” was responsible for the 

profusion of an exoticism that the current cultural manifestations reveal.

Considering the relevance of the representation of the “other” established 

by touristic narratives and the importance of carrying out studies over the 

outside (and inside) image of Brazil, this research has already found a 

strong stereotypical representation of Brazil in the promotional brochures 

analysed: beautiful sexy women, football, samba, and a paradisiac nature, 

as presented in figures 3 and 4. Moreover, the different representations 

produced by the European brochures under research reveal more about 

their own history and self-representation than a fair representation of 

Brazilian culture itself.

Methodology

Literature review, content analysis (Bardin, 2011).

Fig 1/ Cartography of the clusters that represent Brazil in European brochures

Lélian Silveira ª b

Maria Manuel Baptista ª

ª Department of Languages and Cultures, CLLC, University of Aveiro
b University of Minho / CAPES Brazil 
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Fig 2 / Geographies and representations of Brazil in tourist brochures

Conclusion

It is important to emphasize that the dominant ‘erotised’ and “exoticised” 

discourse has implications not only for tourism and culture, but it has also 

negative social, political and economic effects, since the image of a 

destination is closely related to the attraction of resources and investments. 

Therefore, researching the representation of Brazil throughout the tourist 

brochures becomes useful, since it allows to point out stereotypes and 

symbolic power relations between different European countries and Brazil. 

The aim of this research is to highlight this prevailing stereotypes that shows 

a persistent colonial representation, even in the present post colonial times, 

and contribute to de-colonise biased persistent images of Brazil.
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Fig 3 / Ruppert Travel Operator,  2014 Fig 4/ Voyageurs Du Monde, 2014 
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Teenagers and the new media 
A case study

Abstract

The issues of cultural identity 
underlying the interaction that
teenagers establish with the 
new media are the subject of 
this investigation in the scope 
of the Doctorate in Cultural 
Studies and the Media.
It is about the consumption of 
the cultural products conveyed 
by the new media - television, 
Internet, World Wide Web, 
computer games - that are 
popular among young people.
Being the youngest the most 
exposed ones to the impact of 
21st century cultural 
globalisation in which the 
internationalisation of the 
market of dreams and images 
through technologies 
predominates, it makes sense to 
ask: Are young people 
consuming and producing 
cultural content conducive to 
the construction of intercultural 
identity? What cultural literacy 
comes from the use of 
technologies?

Contextualisation
This newly research has its origins in the scope of the Master thesis in 
Languages, Literatures and Cultures - American popular culture and the
lifestyle of Portuguese teenagers (2009). It was showed the new paradigm 
of media integration in teenagers' lives - that is, immersion in cultural 
consumption dynamics where appropriation and sharing of content are 
routine actions.  
Meanwhile new media have highly spread worldwide. And the youngest are 
the ones who enthusiastically adhere to its use. The connection they 
establish with the new media is part of their daily life in such a way that, as 
Marshal McLuhan so brilliantly predicted, it became an extension of body 
and mind creating new social patterns as a consequence of the 
ambivalence of these media that allow their users to immerse in cultural 
consumption dynamics with the appropriation and the sharing of contents.

Methodological choices
The choice of the methodological approach, case study, is the most 
appropriate taking into account the complexity of the phenomenon and the 
need to investigate in detail and in depth the questions posed. Quantitative 
and qualitative methods are combined. 

Some of the research achievements:
1. Sampling procedure – The questionnaires were implemented in the three 
public schools of S. João da Madeira to teenagers from 15 to 17 years old. 
There three variables that are taken into account: age, gender and type of 
course they attend - scientific humanistic courses and professional courses.

2.Quantitative methods - Some data and analysis - The data obtained by the 
application of the online questionnaire reveal a number of 283 respondents. 
The predominance of older female and male respondents is a fact - 45% 
(see graph 1).

When asked about their preferences from a range of options (reading, 
watching television, being on the Internet, playing electronic games and 
listening to the radio), the answers are unequivocal – being on the Internet 
is on the top of the preferences (see graph 2).

There is also a variety of TV programmes (online or on TV) that they usually 
watch and the ones seen by the majority are films and TV series, 81% and 
74% of respondents (see graph 3).

Conclusion
The analysis of these data in detail and depth will certainly pave the way to 
the purpose of this thesis.
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Graph 1 / Percentage of respondents by age and gender 

Graph 2 / Percentage of respondents -1st preference by age and gender 

Graph 3 / Percentage of respondents watching TV programmes
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Code-switching no Face é um must: 
the use English borrowings when chatting on 
social media

Abstract
English has long been 
recognised as the lingua franca 
of international communication 
and has been often related to 
areas such as business, 
commerce and academia. 
Recently however, young people 
have also used English 
extensively in their native 
discourse to help them create a 
sense of identity and group 
belonging. This poster aims to 
look at some of the English 
words and expressions used in 
the online chats of university 
students at the University of 
Aveiro and how they 
experiment, manipulate and 
apply the English they know 
when they communicate with 
each other in Portuguese. The 
data gathered clearly shows not 
only the extensive use of 
English, but also how 
widespread the use of 
expletives are, in both 
Portuguese and English.

Although language is not restricted to humans, we as a species are the only 
ones to use language with the ability to think and reflect upon past, present 
and future actions, which sets us apart from all the other species. For 
humans, language is in its very essence organic, and we have the power to 
manipulate, play with, experiment, alter, doctor and adapt language to suit 
our needs as active members of a community.

As the world becomes more globalised, English has become the juncture 
where cultures and identities come together and where ideas can be shared 
across and within communities. This means that English borrowings may be 
used in local cultures, sometimes imbued with local meaning, in order for 
people to express themselves. Young people are no exception, and seem to 
be setting the trend for this linguistic change, both in their oral discourse and 
in the way they communicate on social media. Franceschini (1998) points 
out that code-switching is not ‘supplementary, additional, peripheral 
behaviour or as an exceptional possibility, but rather …  a general 
characteristic of language i.e. variability in use, and an extra-linguistic factor, 
i.e. flexibility in behaviour’. Jenkins (2003) goes on to add that ‘it is the 
monolingual mindset which is unable to grasp the fact that a language does 
not have to be a mother tongue in order to be capable of expressing aspects 
of a speaker’s social identity. Therefore, looking at how young people use 
English in their native discourse may help to identify ways in which they 
create their identities through language use.

Crystal (2008) states that this cross-linguistic language shift occurs through 
young people texting on mobile phones and that they ‘pepper their 
messages with ‘cool’ English expressions’. The same can be said for the 
way young people communicate on social media, and this research shows 
how English is used on Messenger to imbue university students’ discourse 
with meaning. 

For this study, students were asked to provide print screens of some of their 
chats on Messenger to see in an authentic context what English words and 
expressions they used. Figure 1 shows a student asking other members of a 
group whether or not they can be used and Figure 2 shows three print 
screens of a total of 24 print screens which the group provided. 

As can be seen from Figure 1, my name (Maggie) has been reduced to 
‘Mag’ and in the Portuguese dialogue, the following English words and 
expressions were used, some of which are actually part of the Portuguese 
sentence: ‘print screens’, ‘against’, ‘go for it’ and ‘se we all estavámos 
willing’. Out of a total of thirty five words, excluding features like 
interjections, nine were in English and many were interspersed with 
Portuguese. 

Fig 1 Conversation asking for print screens of messages to be used 

Margaret Gomes ª
Gillian Moreira ª, Luís Guerra b
a Department of Languages and Cultures, CLLC, University of Aveiro
b Department of Linguistics and Literatures, University of Évora

From Figure 2, the ubiquitous nature of the use of English is evident and 
there seem to be three clear uses of it in the Portuguese dialogue. Firstly, 
there are isolated words and expressions such as ‘rude’, ‘whaaat’, ‘perfect’, 
‘for real’ and ‘you can fix it’ as well as acronyms such as idk (I don’t know). 
Then there are other examples of language where English words are built 
into Portuguese sentences, such as ‘tens tempo right’ and ‘honestly se o 
homem me aparecesse com essa complain à frente’. Finally, there are 
Portuguese words to which English sounding terminations have been 
added, such as ‘gozating’ (from the verb ‘gozar’ to mean ‘make fun of’), 
which is later written by another group member as ‘gozeiting’. The following 
sentence shows instances of how these processes are applied: ‘mas 
mesmo very graves e tu gozeiting’. Another feature of these chats is the 
excessive use of expletives, both in English and in Portuguese and which 
add a lot of piquancy to the discourse. In fact, of all 24 print screens, all of 
them had one of the abovementioned uses of English, as well as a lot of 
swearing, in both English and Portuguese.

Conclusion
This work shows that English is used extensively by young people when 
they chat on social media through the use of words and expressions but 
also through manipulating and playing with the language to create new 
forms of words in Portuguese, perhaps as a means to forge their identity 
and sense of belonging to a particular group.
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Fig 2 Print screens of other chat conversations
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Intersectionalities of gender, race, class and 

sexual orientation

Study on black lesbian lives in a lusophone context

Abstract

The main objective research 

work is to stimulate the debate 

on intersectionalities and to 

deep our understanding about 

the lives of black lesbian in a 

lusophone context. Our 

research focus is directed to 

identity discourses and life 

histories of black and lesbian 

women from S. Tomé, Cape 

Verde, Angola, Guine and Brazil, 

living in the city of Lisbon. 

Using a theoretical background 

on feminist, postcolonial and 

lusophone theories, grounded in 

the Cultural Studies, we try to 

understand the main problems, 

constraints, stereotypes and 

social discrimination for black 

lesbian and reach some 

proposals to make their lives 

less precarious.

Objectives

The reflection developed in this research concerns the neglected black

lesbian identities in the academic context, by research their lived

experience in Portuguese-speaking countries such as: Cape Verde

(Fig. 1), Guiné Bissau (Fig. 2), Angola (Fig. 3), São Tomé and Príncipe,

Brazil and Portugal. We also seek to find possible negative social and

cultural effects that are magnified by the intersection of several

discriminatory conditions (black, lesbian, poor, African, Latin American,

immigrant, non-academics, non-feminized).

Methodology

The methodological position chosen for this research is essentially

qualitative: it concerns the practices, the subjectivities, the identities,

using individual and collective interviews, focus-group and a

photograph essay.

Literature Review

In the last decades feminist studies are more focused on reformulating

ideas and constant deconstructions about gender, race, sexuality and

sexual orientation (hooks, 2015: 207). However, there are issues

regarding black and lesbian women who have been ignored. According

to Zethu Matebeni (2009: 336), lesbians are invisible, stigmatized in

many societies and undocumented, which further hampers the interest

of researchers. In this way, we highlight research that prioritizes

heteronormative visions on the black population in the diaspora and

also perceptions of North American and European white lesbians in

detriment of other visions. Falquet (2013: 02) explains that this fact is

linked to the "political situation of Western hegemony" that produces

more theories in the North countries, constituted by a large majority of

white, urban and middle-class women. The present research focuses in

intersectional black feminism and postcolonial thought. Two strands of

the social sciences and Cultural Studies work toward criticism of

historicism, Western European universalism, and questions related to

the absence of socially oppressed, racialized, stereotyped, and

subaltern subjects in academy and outside it.

Some previous results

From the testimonies collected so far, it is possible to perceive that the

black population living in Portugal, whether immigrant or already born

in a lusophone country, suffers from various practices of discrimination

based on the color of their skin, which is independent of their gender or

sexual orientation. However, when it comes to the specific problems

faced by black, lesbian and ‘non-feminized’ women, the situation of

exclusion is further aggravated. In this sense, it is recalled that the

intersectional feminism (Crenshaw, 2004) assists mainly in the

organization of black women's patterns, taking into account their real

needs, since they are subjected to oppression that go far beyond their

gender. The results we achieved so far indicate that this community

lives in a deep negative intersectionality: they are more vulnerable,

they suffer more from high rates of unemployment, jobs without labor

rights and lack of opportunities.

Fig. 1 / Photo session - Black lesbian - Cape Verde.  Lisbon, March 2017.  Author’s archive.

Fig. 2 / Photo session - Black lesbian -

Guiné Bissau.  Lisbon, March 2017. Author’s 

archive.

Geanine Vargas Escobar ª b

Maria Manuel Baptista a
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Conclusion

The struggle against racism and lesbophobia is not only what is explicitly

denounced or object of political activism. It is recognized that the clear

majority of black lesbians are discriminated in their daily lives for religious,

cultural and/or family reasons. Thus, they avoid systematically to expose

their sexual orientation. For these reasons, in the context of this research,

micro-organizations are considered revolutionary, because when black and

lesbian women face various discriminations and respond to society with

their strategic practices of common resistance in daily life (Spivak, 2010),

their attitudes, even if silent, are transformative and may contribute to

people's awareness of these negative intersectional life.
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