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“The Human Foot is a masterpiece of engineering and work of art.”
– Leonardo da Vinci (1452-1519
The 9th Symposium on Bioengineering is nothing but a presentation of the Future within
Today. As always, the 9th Symposium on Bioengineering is the result of the intricate and
rich dialogue that takes place when Life Sciences and Engineering are combined.
While keeping the structure chosen for previous editions, this Symposium's programme
focuses on new subjects and keeps up with the ever-growing developments on the field
(or better yet, the many fields).
Besides the three panels dedicated to the specifics on Biomedical Engineering,
Molecular Biotechnology and Biological Engineering, the other speakers are integrated
in sinergetic lectures, subordinate to world pressing issues and current thematics, such
as food solutions, biomaterials, neurosciences, and medical simulation, followed by
debating. Each panel is to constitute a transversal talk between different and yet
complementary sets of expertise.
The rest of the programme builds a bridge to the hands-on world of Business and Work,
with the participation of everyone involved, from alumni to Venture Capitalists and
entrepeneurs. And nothing would be complete without praising the most recent work
being developed by our students and researchers, through our Poster Contest and
Open Stage presentations.
Holding together the diversity of our agenda is a rich panel of some of Portugal's most
relevant scientists, engineers, researchers and professors. Our Scientific Committe relies
on an enticing variety and the bonding between mature and new-coming personalities,
whose insight contributes immensly on the programme's cohesion, quality, dynamics
and currentness.
Whether you work in the field of Bioengineering or simply marvel at the wonders that
arise when the Life Sciences and Technology hold hands together, be sure to save the
date to join us on this incredible event.
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Program
Day 1 · 14th April
8h00 Check-in
9h00 Opening Session
9h45 Made in MIB
Ana Luísa Gonçalves Postdoctoral researcher in the
Technology and Engineering Department of CITEVE
Daniel Vasconcelos Intellectual Property manager at
INESC TEC’s Technology Licensing Office
Pedro Costa Project Engineer at iSYS Medizintechnik GmbH

Day 2 · 15th April
9h00 When life gives you disabilities, make Engineering
Alexandre Bernardino Social Robots and Serious
Games for Promoting Exercise in Elderly Care
Carlos Gonçalves Engineering in the Support of
Medicine
Luís Reis Intellwheels: Intelligent Wheelchair with
Multimodal Interface
10h30 Coffee Break and Speed Dating

10h30 Coffee Break and Speed Dating

11h00 Micro Wars: The Bacteria Strike Back

11h00 FoodTech: New trends in the industry

Cecília Calado Metabolic Profiling Towards the
Development of New Platforms for Antibiotic Discovery
Diana Pires Phage therapy: an alternative approach
against bacterial infections?
Acácio Rodrigues CINTESIS Expert on resistant bacteria

António Vicente Tailoring food structures at nanoscale:
from food-grade ingredients to actual safety concerns
Mark Post Tissue Engineering for Food
Marta Prado A Food Lab in the palm of your head Reliable Nano and Micro-solutions for Food Safety and
Quality Analysis

12h30 Lunch Break
14h00 Altering Carbon

12h30 Lunch Break
14h00 Defying death with modern science
Ben Berkhout CRISPR-Cas9 attack on HIV-1 DNA in
infected T cultures
João Alves New biomarkers and new theraphies that can
tip the delicate balance in diabetic wound healing
Paula Martins Cardiomyosytes as triggers of cardiac
microvascular remodeling in heart failure
15h30 The Biomedical Revolution
Aurélio Campilho Deep Learning for Pathology Detection:
a case study on Diabetic Retinopathy Detection
Filipe Portela Pervasive Intelligent Decision Support in
critical healthcare
João Sanches Molecular and cellular biology
quantification from imaging: an example on cell-cell
adhesion analysis

João Mano Using biomaterials for cells encapsulation:
“haute couture” and “prêt-à-porter” bioengineering
approaches
Diego Velasco 3D Bioprinting of skin cells
Stefano Pluchino Induced Neural Stem Cells and RNA
Nanotechnology: a combinatorial approach to spinal
cord injury
15h30 Beyond Human: a look at the animal kingdom
Joana Silva Microalgae and their potential role in
animal nutrition
João Requicha Stem cell-based therapies: from the lab
to the veterinary clinic
Quentin Stafford-Fraser How Computers Can Make
Sheep Happier
17h00 Coffee Break and Speed Dating
17h30 A tour through Bioentrepreneurship

17h00 Coffee Break and Speed Dating
17h30 Bioengineering: a Space Odyssey
Daniel Carvalho Space Biology: Lift off! Cells in Space
Ilaria Cinelli Biomedical Challenges of The Mars Mission
Natalie Leys Biotechnology for Life Support in Space

FairJourney Biologics Antibody tailoring for success
FASTinov Next Generation Antimicrobial Assays
Native Scientist Promoting Science and Language
Learning
NeuroPsyCAD Precision in neuropsychiatry
18h45 Closing Session
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Organizing Committee

The Bioengineering Student's Group (Núcleo de Estudantes de Bioengenharia - FEUP/
ICBAS) was created on the 6th November, 2013. It has been entirely running by students
taking their MSc on Bioengineering, a joint programme between two Faculties of the
University of Porto: the Faculty of Engineering and the Abel Salazar Institute of
Biomedical Sciences. The group aims at the organization of events and activities for the
Bioengineering student community and the establishment of a communication network
involving other student groups, as well as companies, research institutes, universities and
other scientific organizations, both national and international. One of the main goals of
the group is the promotion of the three specialised branches within the degree:
Biomedical Engineering, Biological Engineering and Molecular Biotechnology.
The group is legally recognized as a Non-Profit Organization.
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Scientific Committee

PROFESSOR NUNO AZEVEDO
Assistant Researcher and Professor at DEQ-FEUP,
Member of LEPABE.
Microbiological detection

Nuno Azevedo obtained his degree in Biological Engineering in 2001 at the University
of Minho (UMinho), Portugal. He then finished his PhD on Chemical and Microbial
Technology in 2005 at the same institution. After holding a Post-doctoral position at the
UMinho and the University of Southampton (UK) for 4 years, he started a Faculty
Research Fellow position at the Faculty of Engineering of the University of Porto in June
2009.
Nuno Azevedo’s main research interests are to understand the population dynamics in
biofilms and explore the potential of peptide nucleic acids (PNA) and other nucleic acid
mimics for rapid localization and detection of microorganisms. In order to better explore
the commercial applications of PNA, he was the co-founder of BioMode - Biomolecular
Determination SA. During his career as a researcher/entrepreneur he has received
several awards including the BES 2012 Innovation prize in the panel of Food and Natural
Resources.

PROFESSOR MANUEL SIMÕES
Assistant Professor at DEQ-FEUP, Member of LEPABE.
Biofilms

Manuel Simões studied Biological Engineering and received a PhD in Chemical and
Biological Engineering from the University of Minho. He is currently Assistant Professor
and member of the LEPABE in the Department of Chemical Engineering of the Faculty
of Engineering of the University of Porto. His main research interests are currently
focused on biofilm science and engineering, particularly on the mechanisms of biofilm
formation and their control with antimicrobial agents.
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PROFESSOR FILIPE MERGULHÃO
Assistant Professor at DEQ-FEUP, Member of LEPABE.
Biotechnology

Filipe Mergulhão graduated in Chemical Engineering in 1998 at Instituto Superior
Técnico (Portugal). In 2002, he obtained his PhD in Biotechnology at the same Institute
after a research stay at the Royal Institute of Technology (Sweden). He has completed
two Post-Docs, one in 2003 at the Genetics Department of the University of Cambridge
(UK) and the second in 2004 at the Chemical Engineering Department of the
Massachusetts Institute of Technology (US). He has become an Assistant Professor at the
Chemical Engineering Department of the University of Porto in 2005 and was appointed
as Invited Assistant Professor at the Microbiology and Immunology Department of the
Stanford University (US) in 2012. His research focuses on bacterial biofilms particularly
regarding bacterial adhesion, biofilm development and mitigation. He also studies
recombinant protein production in bacterial systems.

PROFESSOR CARLOS CONDE
Invited Assistant Professor at ICBAS, Researcher at i3S.
Cell Division and Genomic Stability

Carlos Conde graduated in Applied Biology at the University of Minho in 2002 and
obtained a PhD degree in Biological Sciences in 2007 by the University of Minho and
University of Poitiers (France) for his studies on the molecular mechanisms underlying
sugar sensing and control of transmembrane transport of photoassimilates in higher
plants. In 2009 he joined the lab of Claudio Sunkel as an FCT Post-Doc fellow to study
the molecular underpinnings that regulate chromosome segregation. He currently holds
Principal Investigator position at i3S to lead an independent line of research that
addresses how cells prevent genomic instability during cell division. Carlos Conde is an
assistant professor at ICBAS/UP, where he has been lecturing molecular biology and
biochemistry since 2007. He was awarded with the international scientific merit prize
Celestino da Costa/Jean Perrin.
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PROFESSOR ANÍBAL FERREIRA
Associate Professor at DEEC-FEUP, Researcher at
INESC TEC, Member of IEEE.
Physiological signal processing, multimedia and
telecommunications

Aníbal Ferreira received his Ph.D. degree in Electrical and Computers Engineering from
the Faculty of Engineering of the University of Porto (FEUP), Portugal, in 1998. Dr.
Ferreira is Professor (Assistant Lecturer in 1995, Assistant Professor in 1999 and
Associate Professor since 2012) at the Electrical and Computers Engineering
Department of FEUP, where he lectures in the areas of signal theory, physiological signal
processing, multimedia and telecommunications.
Dr. Ferreira is author or co-author of more than 80 peer-reviewed scientific publications
(including journal and conference papers), 4 book chapters and 2 international patents.

PROFESSOR ADRIAN GALDRAN
Invited Assistant Professor at DEEC-FEUP, Member of
INESC TEC.
Image Processing and Machine Learning

Adrian Galdran received his degree in Mathematics at the University of Valencia in 2008.
For the next course he was awarded with a grant from the "Fundación La Caixa" to do
the M.S. "Mathematics Investigation", at the University of Valencia, together with the
Polytechnical University of Valencia. In 2011, he started a PhD in mathematical image
processing at Tecnalia, a technological center in the Basque Country, jointly with the
Basque Country University. After finishing the PhD in 2015, he moved to Portugal, where
he works currently. He performs his research activity mainly in INESC-TEC Porto as a
post-doctoral fellow under the supervision of Professor Aurelio Campilho, specializing in
retinal image analysis and early disease detection by means of computer vision and
machine learning approaches.
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PROFESSOR INÊS GONÇALVES
Invited Assistant Professor at DEMM-FEUP and ICBAS,
and Researcher at INEB/i3S.
BioEngineered Surfaces.

Inês C. Gonçalves graduated in Microbiology from Escola Superior de Biotecnologia,
Universidade Católica Portuguesa in 2003. She got her PhD in Biomedical Engineering
from the Faculty of Engineering, University of Porto in 2009.
She is also Invited Assistant Professor at FEUP – Faculty of Engineering of Porto
University (since 2010) and at ICBAS – Instituto de Ciências Biomédicas Abel Salazar
(since 2013), lecturing in BioEngineering Integrated Master (MIB) and Biomedical
Engineering Master.
Her work has been recognized with 6 national and international awards, including
"Pulido Valente Science Prize 2006” and "Medal of Honor L'Oreal for women in science
2013.

PROFESSOR ANA PAULA PÊGO

Invited Auxiliar Professor at DEMM-FEUP, Affiliated
Professor at ICBAS, Group leader at i3S, Researcher at
INEB.
Nanobiomaterials for Localised Therapy

Ana Pêgo graduated from Escola Superior de Biotecnologia, Universidade Católica
Portuguesa in 1996. She got her Ph.D. in Polymer Chemistry and Biomaterials from the
University of Twente, the Netherlands in 2002. Then she became a researcher at INEB
and currently is the Coordinator of the nBTT – nanoBiomaterials for Targeted Therapies
Group and leader of the nanoBiomaterials for Neurosciences team.By using
nanomedicine strategies her team aims at providing in situ and in a targeted manner the
required signals to promote nervous tissue regeneration. Ana Pêgo has been also
involved in the discussion of societal and ethical issues concerning Regenerative
Medicine and Nanomedicine. She is the Scientific Director of the Bioimaging Centre for
Biomaterials and Regenerative Therapies of INEB and she is an Invited Professor at the
Faculty of Engineering of the University of Porto (FEUP) and Invited Associated
Professor at Instituto de Ciências Biomédicas Abel Salazar (ICBAS) of the University of
Porto."
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PROFESSOR DANIELA SEIXAS
Affiliated Professor at FMUP, Founder & CEO at Tonic
App.
Specialized communication in healthcare

Daniela is a Medical Doctor, graduated from the University of Porto where she also got
her Ph.D. in Neuroscience in 2012, collaborating with the University of Oxford. She got a
Masters Degree in Business Administration from IE Business School in 2015. Ever since
then, she has been refining her knowledge in this area, passing through big institutions
such as the Harvard Business School, where her focus was on Executive Education,
Negotiation & Competitive Decision Making. Daniela was a Member of the Direction of
the College of Neuroradiology of Ordem dos Médicos, Portugal, and worked seven
years as a Neuroradiologist in Centro Hospitalar Vila Nova de Gaia/Espinho E. P. E..
Currently, she is an Independent Expert for the European Commission regarding the
ethical issues of recent medicine technologies. She is also the Portuguese Delegate for
the Division of Neuroradiology of the Section of Radiology, a Member National
Consultant Commission for Health Technologies of Portuguese Medical Association,
Member National Consultant Commission for Health Technologies of Portuguese
Medical Association and an Affiliate Professor at the Faculty of Medicine, Porto
University. At last, Daniela is the CEO of Tonic App, a professional app for medical
doctors that allows fast and safe discussion of cases, team collaboration and provides
other helpful medical features.

PROFESSOR JOÃO CLARO
Associate Professor at DEGI-FEUP, Lecturer at Porto
Business School, INESC TEC Board Member.
Entrepreneurship and Innovation

João Claro is Associate Professor of Industrial Engineering and Management at
Faculdade de Engenharia of the Universidade do Porto, and holds appointments with
INESC TEC, where he is Member of the Board of Directors, with responsibilities in the
areas of Knowledge Valorization and Technology Transfer, and with Porto Business
School, where he heads the Entrepreneurship and Innovation academic area.
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Speakers and talks

DEFYING DEATH WITH MODERN
SCIENCE
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BEN BERKHOUT

Ben Berkhout studied molecular biology at the Leiden University (1976-1981), and obtained his
PhD in 1986 at the same university on a research project concerning the regulation of gene
expression in RNA bacteriophages, in particular translational control by means of RNA structure.
He performed postdoctoral research at the Dana Farber Cancer Institute of the Harvard Medical
School in the field of molecular immunology (1986-1989) and initiated HIV-1 research at the
National Institutes of Health, Bethesda (Department of Molecular Microbiology, 1989-1991).
Ben Berkhout initiated a molecular virology research line in 1991 upon his return to the
Netherlands and he has been at the Academic Medical Center (AMC) of the University of
Amsterdam since then. He became Head of the Laboratory of Experimental Virology and was
appointed as Professor of Human Retrovirology in 2002. Ben Berkhout is editor-in-chief of Virus
Research, editor for several journals (Retrovirology, Journal of Biomedical Science, Journal of
Biological Chemistry, Virology Journal) and editorial board member for many more.
Ben Berkhout has published over 520 peer-reviewed manuscripts on diverse topics concerning
HIV-1 replication (mechanism of transcription, reverse transcription, RNA-regulated functions),
virus evolution (both as a research tool and the underlying molecular mechanisms of drugresistance), virus discovery (human coronavirus NL63), new antiviral therapeutic strategies (RNA
interference, CRISPR-Cas) and HIV-1 vaccine design (improved Env protein immunogen design
and conditional live-attenuated HIV-1). His work received >18,800 citations and he has an Hindex of 67. Ben Berkhout received the Retrovirology Prize 2008 for his pioneering research on
the structure and function of the HIV-1 RNA genome.

“A combinatorial CRISPR-Cas9 attack on HIV-1 DNA extinguishes all infectious
provirus in infected T cell cultures”
The HIV-1 retrovirus that causes AIDS can be effectively controlled by antiviral drugs, but these
small molecule inhibitors have to be taken life-long. Therefore more durable gene therapy
applications have been designed that provide a durable protection of the modified cells against
HIV-1 infection. At the same time, several recent studies demonstrated that the CRISPRassociated endonuclease Cas9 can be used for guide RNA (gRNA)-directed, sequence-specific
cleavage of HIV proviral DNA in infected cells. We here demonstrate profound inhibition of
HIV-1 replication by harnessing T cells with Cas9 and an antiviral gRNA. However, the virus
rapidly and consistently escaped from this inhibition. Sequencing of the HIV-1 escape variants
revealed nucleotide insertions, deletions and substitutions around the Cas9/gRNA cleavage site
that are typical for DNA repair by the non-homologous end-joining (NHEJ) pathway. We thus
revealed a new virus escape route that is facilitated by the host cell. We demonstrated the
potency of CRISPR-Cas9 as an antiviral approach, but any therapeutic strategy should consider
the viral escape options. We will present several combinatorial therapeutic approaches designed
to block virus escape. More specifically, we tested the simultaneous attack by different guide
RNAs on HIV-1 DNA, and present combinations that will prevent viral escape. In the absence of
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viral escape, we wondered about the long-term impact of continuous CRISPR-Cas9 attack on the
integrated HIV-1 proviruses. We demonstrate - for the first time - that HIV-infected cultures can
be effectively sterilized or cured from infectious virus.

JOÃO MOURA ALVES

Since 2006 that my group, “Obesity, Diabetes and Complications”, at the CNC has been
working with two of the most important complications of diabetes. One is heart failure, where
we have been phenotyping a very important fat depot around the heart, the epicardial fat cell.
Not many have access to these cells, they can be obtained only after open heart surgery. Very
important studies in glucose, lipid and mitochondrial metabolism are under way, and some are
already published. The other is the foot ulcer, we are unravelling the mechanisms of wound
healing and tissue regeneration under diabetes conditions. We have shown the crucial
importance of topical neuropeptide treatment at the wound site, especially in neuropathic
wounds, since these have poor circulation and therefore do not receive the important molecules,
nutrients and oxygen needed during the healing process. We have also shown the important
role of immune cells in the process, macrophages for instance are very important, however they
are present at the wound site but not in their “healthier” phenotype. If we could discover what is
making these cells change to a healthier phenotype specifically at the wound site we would be
able to promote healthier healing on any wounds, including pressure, venous and diabetic
wounds. As such we are working with several groups in Europe and in the US in order to
advance this field. One of our most critical and recent finding has been the identification of
certain microRNAs which are disproportionately increased or decreased in diabetic wound. We
have been able to inhibit a particular microRNA that was found in excess and when doing so the
wound healed faster. We have been able to identify one of this microRNAs important target
genes. This will be crucial for devising novel therapies and this way greatly improve the quality
of life of patients and extend their lifespan with healthy aging.

“New biomarkers and new therapies that can tip the delicate balance in diabetic
wound healing”

Chronic diabetic foot ulcers are debilitating complications caused by uncontrolled wound
infections, to which a number of factors contribute, such as neuropathy, poor angiogenesis, and
chronic inflammation. Recurrent hyperglycemia promotes the activation of the transcription
factor NF-kB, impairing the activation and migration of leukocytes and leading to chronic
inflammation. However, the stabilization of glycemic levels does not reduce the risk of
developing this pathology, because the effects of hyperglycemia in the immune system remain.
We have recently demonstrated that diabetes has a profound impact on circulating T
lymphocytes, promoting the accumulation of effector cells that aggravating the inflammatory
phenotype through TNF-α and IFN-γ secretion. On the other hand, the concomitant decrease in
T-cell receptor (TCR) diversity decreases antigen recognition capabilities, which may become a
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limiting factor for the immune response.
Our results demonstrate that the analysis of T lymphocyte populations and TCR repertoire
diversity have a greater prognostic capacity than the PEDIS classification, being promising
biomarkers and opening new perspectives for the treatment of diabetic ulcers, through immune
modulation. The most promising targets for immune modulation are microRNAs (miRs), due to
their multi-target effects. We have identified several miRs with immunomodulatory properties,
whose expression is altered in diabetic skin. miR-155 is one example, having an important pro
inflammatory role by targeting the TLR-2 pathway through CTLA-4, SOCS1 and SHIP1 proteins
and inhibiting the action of Treg cells. miR-155 is also important for the function of other cells
involved in wound healing, such as keratinocytes, dermal mesenchymal stem cells, mast cells,
melanocytes, adipocytes, and fibroblasts.
Our results show that patients with ulcers that do not heal within 3 months have a very high
effector/naïve T-cell ratio compared to those in which the ulcers heal normally (3.5 vs 1.7; p
<0.05). The higher effector/naïve T-cell ratio is accompanied by a significant increase in the
number of monoclonal expansions (4.5 vs 1, p <0.05) and consequent severe reduction in TCR
repertoire diversity.
Moreover, topical miR-155 inhibitor administration significantly improved wound healing,
starting on the very first day of treatment. The inhibitor application allowed the recovery of
FGF7 expression, thus promoting the migration of keratinocytes and fibroblasts. Histological
analysis showed that it significantly reduced inflammation, promoting both rapid reepithelialization and rapid wound closure. For all of the above, we conclude that the miR-155
inhibition can fully restore normal wound healing in diabetic animal models and is thus a
promising candidate for clinical trials.

PAULA DA COSTA MARTINS

Paula da Costa Martins received her PhD in 2005 at the University of Amsterdam. After
developing her postdoctoral research at the Hubrecht Institute (Utrecht, The Netherlands), she
engaged in a tenure-track program at Maastricht University. She is mostly recognized by her
work on deciphering the contribution of non-coding RNAs, specially microRNAs, to the
development and progression of cardiac disease, and the identification of specific microRNAs as
new therapeutic targets for heart failure. Paula is currently an Associate Professor at CARIM
School for Cardiovascular Diseases, Maastricht University. More recently, she is focusing her
research on understanding how different cardiac cell types communicate to influence each
other’s phenotype and in a concerted manner contribute to pathologic cardiac remodeling. Her
main interest is unveiling how cardiomyocytes send “microRNA messages’ to cardiac endothelial
cells and inflammatory cells via exosomes, to alter their angiogenic and inflammatory properties,
respectively. In this way she expects to identify new gene targets or processes where one can
intervene to prevent or cure heart disease.
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“Cardiomyocytes as triggers of cardiac microvascular remodeling in heart failure”
During my talk I will show that cardiac pathological remodeling is orchestrated by different
cardiac cell types, but mainly focus on the contribution of endothelial cells to cardiac
dysfunction. Not only endothelial cells express specific microRNAs that are involved in
regulating different cellular processes leading to the onset and development of heart failure,
also cardiomyocytes are able to send signals, mainly small RNA molecules, to cardiac
endothelial cells via exosomes. Specific microRNAs within those exosomes are able to influence
endothelial cell function and cause capillary rarefaction and consequent cardiac dysfunction.
Therefore, cardiomyocyte-derived exosomal contents may constitute powerful therapeutic
targets for heart failure.
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WHEN LIFE GIVES YOU DISABILITIES,
MAKE ENGINEERING
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ALEXANDRE BERNARDINO

Alexandre Bernardino (PhD 2004) is an Associate Professor at the Dept. of Electrical and
Computer Engineering and Senior Researcher at the Computer and Robot Vision Laboratory of
the Institute for Systems and Robotics at IST, the faculty of engineering of Lisbon University. He
has participated in several national and international research projects as principal investigator
and technical manager. He published more than 40 research papers in peer-reviewed journals
and more than 100 papers on peer-reviewed conferences in the field of robotics, vision and
cognitive systems. He is associate editor of the journal Frontiers in Robotics and AI and of major
robotics conferences (ICRA, IROS). He has graduated 10 PhD students and more than 40 MSc
students. He was co-supervisor of the PhD Thesis that won the IBM Prize 2014 and the
supervisor of the Best Robotics Portuguese MSc thesis award of 2012. He is a Senior Member of
the IEEE and the current chair or the IEEE Portugal Robotics and Automation Chapter. His main
research interests focus on the application of computer vision, machine learning, cognitive
science and control theory to advanced robotics and automation systems.

“Social Robots and Serious Games for Promoting Exercise in Elderly Care”
One of the goals of the AHA project is exploit novel technologies (robotics, interaction,
augmented reality, body sensing and gamification) to engage, motivate and monitor the elderly
and motor disabled persons in rehabilitation and training exercise. In particular, institutionalised
older adults usually pass long periods of sedentary time, which brings severe health risks and
loss of autonomy in daily life activities. In this talk I describe a combination of a social assistive
robot and serious games to engage older adults in physical play, in order to break sedentary
cycles. We have performed trials with the social robot Vizzy and the exergaming platform PEPE
in three care centers in Portugal and tested its performance with 36 elderly users. Survey data
collected after the interaction shows a good acceptance of the system and a pleasurable overall
experience. This study opens another research avenue on the use of social robots for elderly
care.

CARLOS GONÇALVES

Carlos Gonçalves received the Master degree in Biomedical Engineering from the University of
Minho, Braga, Portugal, in 2011. After his master degree Carlos Gonçalves worked at the
Medicine School from University of Minho developing a medical device to measure the fetal
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wellbeing without ultrasounds and a device to measure blood pressure with pulse transient time
(PPT). He is currently pursuing the Ph.D. degree in Leaders for Technical Industry at University of
Minho, Braga, Portugal with the MIT-Portugal Ph.D. Program and working at Center of
Nanotechnology and Smart Materials (CeNTI). His current research focuses on developing and
characterizing e-textiles specifically soft wearable orthotic devices.

“ Engineering in Support of Medicine”
The presentation is about Engineering applied to methods of diagnosis, treatment and
management support in Medicine. It will be presented Carlos Gonçalves background as a
Biomedical Engineer with a focus on is work on an active compression sleeve to mimic lymphatic
drainage massage for treating lymphedema on the upper limbs, a common pathology in breast
cancer patients.

LUÍS REIS

Luís Paulo Reis is Director of LIACC - Artificial Intelligence and Computer Science Lab at the
University of Porto and Associate Professor at the School of Engineering at the University of
Minho. He received his Electrical Engineering BSc, MSc and PhD degrees from the University of
Porto in 1993, 1995 and 2003. His main topics of research are Artificial Intelligence, Intelligent
Robotics, Intelligent Simulation and Serious Games. He was the principal researcher in more
than 10 projects in these areas. He supervised 18 PhD theses and 101 MSc theses to
completion. He is the author of more than 300 publications in indexed international conferences
and journals. He organized more than 50 international conferences and workshops. Through his
scientific investigation, he was awarded more than 50 national/international awards. He was
President of SPR - Portuguese Society of Robotics and currently is Vice President of APPIA Portuguese Association for Artificial Intelligence and is IEEE Senior Member. He also regularly
performs expert evaluations for the European Commission, Portuguese Foundation for Science
and Technology, National Innovation Agency, among others.

“Intelligent Wheelchair with Multimodal Interface”
This talk describes the new concept of Intelligent Wheelchair (IW) and the results of the
Intellwheels project. In this project, a software and hardware kit was developed, which allows
turning commercial electric wheelchairs into IWs, with reduced ergonomic costs and impacts.
The IW command is based on a multimodal interface that allows real-time connection of
multiple input systems that can be freely combined by the user such as voice commands, facial
expressions, head movements, joystick, BCI, among others. The IW also has navigation and
obstacle avoiding capabilities. In order to allow the easy initial use of the IW, a realistic simulator
and a patient classification system based on machine learning techniques were also constructed.
The talk will be complemented with videos from the Intellwheels project.
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THE BIOMEDICAL REVOLUTION
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FILIPE PORTELA

Carlos Filipe Portela was born in Trofa, Portugal and went to the University of Minho in
Guimarães, where he studied information system and obtained his degree in 2007 (Lic), 2009
(MSc) and 2013 (PhD). He holds a PhD in Information Systems and Technologies in 2013. He
belongs to the Research Centre ALGORITMI where he developed his post-doctoral research
work in the topic "Pervasive Intelligent Decision Support Systems". His research was started in
the INTCare R&D project (Intensive Medicine area) being then extended to education and
public administration areas. He already has relevant indexed publications in the main research
topics: Intelligent Decision Support Systems, Intelligent Systems, Pervasive Data, Business
Intelligence, Data Mining and Knowledge Discovery. He has also been co-organizer of several
workshops and reviewer of many indexed journals and conferences in these topics. Currently he
also is an Invited Assistant Professor of the Information Systems Department, School of
Engineering, University of Minho, Portugal, where he has been supervising several master
students in the areas above mentioned and a Guest Lecturer in Porto Polytechnic - ESMAD. This
fact led Filipe Portela to found IOTech - Innovation on Technology in 2018. Now, he is ready to
transfer and apply the scientific knowledge in the benefit of the citizens.
Since he is a researcher (2008), he is working in the Medicine area and more recently in Public
Administration and Higher Education. In fact some relevant results were achieved during his
research and participation in projects, being the most relevant:
• INTCare - A Pervasive Intelligent Decision Support System to Intensive Care;
• Business Intelligence solution to Centro Materno Infantil do Norte (CMIN);
• Business Intelligence platform to Local Administration;
• Intelligent Decision Support System to Higher Education.
His research is focused in some Artificial Intelligence areas, where he already has several
prominent publications.

“Pervasive Intelligent Decision Support in critical healthcare - Data Science allows
smart decisions.”
Nowadays, it is recognized that the Intensive care units are filled with many technical devices to
monitoring their patients. These type of environments and systems produce a lot of data in realtime. However also is known that usually these data are stored manually and in an offline mode.
The medical staff manually stores patient records and rarely they are used to support the
decision process.
Then, using this data combined with automatic tasks of data transforming it is possible prepares
the data according to some variables with the purpose of obtaining new knowledge and support
the decision process in real-time.
This process became a reality with the development of INTCare. INTCare is a pervasive,
intelligent decision support system designed to Intensive Care Units and it is composed of a set
of integrated modules which performs all the tasks of Knowledge Discovery in Database process
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automatically and in real-time. INTCare allows collecting data, monitoring the patient condition
in real-time and can help to predict patient outcome.
INTCare can present anywhere and anytime information / Knowledge essential to the decisionmaking process.

JOÃO SANCHES

João Sanches is an associate professor with aggregation in the Department of Bioengineering
(DBE) of Instituto Superior Técnico in the scientific area of Imagiology, Biosignals and Biomedical
Instrumentation. He is vice-coordinator of the Integrated Masters and Doctoral Program in
Biomedical Engineering where he teaches subjects in the areas of signs, systems and biomedical
instrumentation.
He is a researcher and member of the board of the Institute of Systems and Robotics (ISR) where
he develops his research activity in the Laboratory of Evolutionary Systems and Biomedical
Engineering (LASEEB). He is the coordinator of the "Engineering for and from the life sciences"
area of the Laboratory for Robotics and Engineering Systems (LARSyS), to which the ISR
belongs, with the objective of coordinating and strategically orienting the activities of LARSyS in
the area of Health.
He develops research work on biomedical sign and imaging in several multidisciplinary research
projects in cancer, psychiatry and neuroscience in collaboration with hospitals and research
institutes in medicine and biology, such as i3S, Champalimaud Foundation, Hospital de Santa
Maria and Hospital Beatriz Ângelo.
He is a senior fellow at the IEEE Engineering Society in Medicine and Biology Society (EMBS)
and since 2011 has joined the Technical Committee for BioImage of the IEEE Signal Processing
Society (SPS) Bio Imaging and Signal Processing Technical Committee (BISP-TC) of the IEEE
Signal Processing Society.

“Molecular and cellular biology quantification from imaging: an example on cell-cell
adhesion analysis ”
Image quantification is a central issue in biological and medical research and clinical diagnosis.
Humans are not able to accurately quantify biological and molecular features from images such
as levels and localization of protein expression, cell morphology, cell cycle staging and inter
cellular organization. Thus, the development of algorithms able to extract quantitative molecular
and cellular features from archived images is an active field of research.
Methods to compute the above mentioned features from fluorescence microscopy in situ
images will be presented and illustrated with cancer associated E-cadherin mutations a key
molecule in cancer invasion e metastization.
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AURÉLIO CAMPILHO

Aurélio Campilho is a Full Professor in the Department of Electrical and Computer Engineering,
FEUP - Faculty of Engineering, University of Porto, Portugal. He is a Senior Member of the IEEE
– The Institute of Electrical and Electronics Engineers. He was an Adjunct Professor in the
Department of Electrical and Computer Engineering and in the Department of Systems Design,
Faculty of Engineering, University of Waterloo, Canada (2002-2008). In 1994-2000, he was INEB
President and research coordinator. For several years, he served as President of the Portuguese
Association for Pattern Recognition (APRP), which is a member of the IAPR. From January 2014,
he is the coordinator of C-BER: Center for Biomedical Engineering Research from INESC TEC –
Institute for Systems and Computer Engineering, Technology and Science. His current research
interests include the areas of biomedical engineering, medical image analysis, image processing
and computer vision, particularly in Computer-aided Diagnosis applied in several imaging
modalities, including ophthalmic images, carotid ultrasound imaging and computed
tomography of the lung. Presently, he is coordinating the CMU | Portugal Entrepreneurial
Research Initiative “SCREEN-DR - Image Analysis and Machine Learning Platform for Innovation
in Diabetic Retinopathy Screening”. He authored one book (with two editions), co-edited 20
books and published more than 200 papers in journals and conferences. Prof. Campilho served
as organizer of several special issues and conferences. He served as an Associate Editor of the
IEEE Transactions on Biomedical Engineering and of the Machine Vision Applications Journal.
He is the General Chair of the series of International Conferences on Image Analysis and
Recognition (ICIAR).

“Deep Learning for Pathology Detection. A Case Study on Diabetic Retinopathy
Detection”
The eye is considered a window to the human body, as it provides a direct and non-invasive
access to the blood vessels in the retina, being a source of biomarkers useful to predict the risk
for hypertension, stroke, heart diseases and diabetes. Diabetic Retinopathy (DR) is the leading
cause of blindness, affecting more than 400 million people worldwide. Fortunately, DR can be
detected at its early stages through routine analysis of the eye fundus. Timely DR detection
leads to preventive treatment that can avoid vision impairment and blindness.
Deep Learning is a computational intelligence fast advancing revolution, achieving impressive
levels of performance in various domains, particularly in biomedical imaging, in various tasks
namely in: detection (pathology detection, find metastases, delineate a tumour area);
classification (benign versus malignant, staging or grading of a pathology); or quantitation (lung
nodule volume, scoring HER2 biomarker in breast cancer).
After a brief overview of deep learning, this talk presents the advances achieved by the
SCREEN-DR* project, using Deep Learning methodologies in ophthalmology, particularly for the
detection of DR in retinal images, where we have reached a competitive performance, close to
the human-level, on a medium-sized dataset using a patch-based Convolutional Neural Network
classifier.
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BIOENGINEERING: A SPACE
ODYSSEY
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NATALIE LEYS

Dr. Ir. Natalie Leys works at the Institute for Environment, Health and Safety (EHS), of the Belgian
Nuclear Research Centre (SCK•CEN). Natalie is leading the Microbiology Research team, and
coordinates the Space Life Science program at SCK•CEN. Her team performs research in
Microbiology, Molecular Biology, Biotechnology and Bioinformatics. The main research focus is
the biological impact of ionizing radiation and radionuclides, and the role of microbes, in nuclear
installations, in the environment, in health, and in space.
Natalie Leys, holds a bachelor and master’s degree in ‘bio-engineering’ (KUL), and a PhD in
‘environmental microbiology’ (UGhent). Thereafter, she started her scientific carrier at SCK•CEN,
where she focused on space biotechnology and microbiology research, performing and
coordinating the first space flight experiments of SCK•CEN, to the International space station
(ISS). This work allowed her to participate in Russian Soyuz and American SpaceX launch
campaigns at the space ports Baikonur in Kazakhstan or Kennedy Space Center in Florida. She
has conducted several space flight experiments (7 flown, 5 in preparation) onboard ISS and
FOTON, and also a live inflight call with students to the astronauts in ISS, directly from
SCK•CEN.
She coordinates and participates in several national and international research projects and
expert groups. She represents SCK•CEN in the international MELiSSA consortium, to develop a
bio-regenerative life support systems for space travelers, with the European Space Agency ESA.
Her goal is to bring biotechnology to space to enable sustainable human presence in space. Her
wish is also to inspire and enhance active involvement of youngsters in science and space
programs, via student experiments, internships and education programs.
She has authored and co-authored a significant amount of international scientific papers, book
chapters, and research reports (~100), and her research has been presented several times in the
media. She takes on ad hoc peer-review tasks for Phd evaluations, scientific journals and
agencies projects. She is member of the Belgian Society for Microbiology (BSM), Member of the
Belgian Women in Science (BeWiSe) society, member of the Belgian Space Scientist Society
(BSSS), mentor for the YouSpace.be platform, member of the American Society for Microbiology
(ASM), and Member of the International Committee On Space Research (COSPAR).

“Biotechnology for Life Support in Space”
Microbial and plant bioprocesses are essential to produce food, potable water and
oxygen, and to enable sustainable human presence in space. Today, however, there is
no biotechnology actively used in space. Our research aims to test how bacterial cells
and consortia function and adapt when grown under space conditions and thus how the
bioprocess is affected (e.g. in efficiency or end products) and, what kind of bioreactor
conditions are needed to enable such bioprocesses in space. Here I will present, our
Arthrospira-B experiment, the first (European) microbial bioreactor that has been
running for 1 month in ISS, testing the behavior and biological oxygen and food
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production process of the cyanobacterium Arthrospira in a small pilot scale photobioreactor in space. This experiment is part of the MELiSSA research program of the
European Space Agency ESA.

ILARIA CINELLI

Ilaria Cinelli has B.Eng. and M.Eng. in biomedical engineering from University of Pisa, Italy
(2012). She is a final year PhD student at the National University of Ireland Galway, Ireland.
She was research assistant at Centre of Human and Aerospace Physiological (King’s College
London) where she worked on a computational model about the Visual Impairment Intracranial
Pressure and on the Gravity Loading Countermeasure Skinsuit.
The Aerospace Medical Association (AsMA) and Life Sciences and Biomedical Engineering
Branch nominated her finalist of the AsMA JM Space Medicine Association Young Investigator
Award 2013 and winner of Research and Development Innovation Award and Certificate
(sponsored by David Clark Company).
In 2015, she completed the Commercial Space Executive Leadership Training and the Intensive
Training-Astronaut Training to Weightlessness. In 2016, she was elected Secretary of the
Aerospace Human Factors Association, constituent part of AsMA. She is also National contact
point of the Student European Low Gravity Research (SELGRA).
After her first mission with Crew 158, Ilaria was selected as Commander of Crew 172 and 185
and Emerging Space Leader by the Mars Society. Ilaria also joined the Poland Mars Analogue
Simulation by Space Generation as Mission Support member and back-up astronaut, and the
Mars Academy USA as Executive Officer.
Ilaria was featured HBO, French TV, Irish Times, Engineers Ireland, Rai TV, La Repubblica, Le
Monde and many others. She was also features on the IEEE Pulse, and was Invited Speaker at
the IEEE EMBC EMBS 2017 and 2018, University of Southampton, University of Pisa and
TEDxPadova. Then, Ilaria is actively space medicine research for translation to Terrestrial
applications. Her favourite motto is “Life is Space is for Life on Earth!”.

“Biomedical Challenges of The Mars Mission”

Biomedical engineering is a multidisciplinary discipline embracing chemistry, medicine,
mechanics, and electronics. Thanks to the progress in space and space life sciences, a new
branch of biomedical engineering arises from the needs of space medical technology and life
support systems for long duration missions and commercial spaceflights. Although space
requirements differs from Terrestrial needs, evidence shows the benefits for Humanity from
advances in aerospace as new therapies, bio-robotics, nutrition and more.
Future missions to the Moon, Mars (and beyond) are an example of Earth-independent missions
that require autonomous ambulatory care, autonomous advanced life support, autonomous
surgical care, and integrating levels of autonomous advanced care in the form of medications,
equipment, and training.
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An emerging business of space exploration, simulated human space missions on Earth, are
activities carried in remote location, where the environmental conditions are similar to those on
the Moon or Mars. Those missions replicate only specific aspects of real human missions in
space, and are found to be essential in anticipating multidisciplinary problems involving
engineering, medicine, human factors and environment.
The purpose of this talk is to raise the awareness of the complexity in research and development
in space medicine and engineering, and the importance of translation of technology and
knowledge from space to Earth, to improve Terrestrial medical care. In the end, analogue
missions could speed up the innovation in Terrestrial biomedical engineering, incentivizing
multidisciplinary researches across different disciplines.

DANIEL CARVALHO

Since 2017 Daniel Carvalho has been working as a research assistant in the field of space
biology, first at Otto von Guericke University Magdeburg (Germany) and then at the University of
Aarhus (Denmark). His research is focused on the biological effects of microgravity exposure on
human skin cells as part of the international PRODEX project “Wound healing and Sutures”. In
December 2017, Daniel participated in the Cellbox-2 campaign at Cape Canaveral, Florida to
successfully launch human thyroid carcinoma cells into Space during the SpaceX CRS 13
mission.
Daniel received a Master’s degree in Bioengineering at the University of Porto in 2016. During
his undergraduate studies, he participated in the Spin Your Thesis! 2014 and 2016 Hands-on
programmes of the European Space Agency to investigate the effects of hypergravity on
endothelial and tendon-derived cells. Daniel’s fields of interest are cell biology and tissue
regeneration; gravitational biology and development of flight hardware for cell culture
experiments.

“Space Biology: Lift off! Cells in Space”

Since the pioneering voyages into Space, exposure to near-weightlessness (microgravity) has
been reported to negatively affect living organisms. Known effects on astronaut physiology
include accelerated bone loss, muscle degeneration and impaired immune response. In this
context, Space Biology aims to understand the biological effects of microgravity exposure at
systemic and cellular levels so that countermeasures can be developed and prepare us for
longer human endeavors in Space. Thanks to modern technology, today’s scientists have access
to many platforms for real or simulated microgravity ranging from spaceflight missions to the
International Space Station (ISS), sounding rockets, parabolic flights and bench-top simulator
devices. In my presentation, I will speak about the foundations of Space Biology, its main
challenges and benefits to the scientific community back on Earth, and how to send cells into
Space. As an example, I will give a first-hand tour of my participation on the 2017 CellBox
campaign at Cape Canaveral, where we successfully launched thyroid carcinoma cells to the ISS
aboard the Dragon capsule of the SpaceX CRS13 Falcon 9.
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FOODTECH: NEW TRENDS IN THE
INDUSTRY
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ANTÓNIO VICENTE

António Vicente graduated in Food Engineering in 1994 by the Portuguese Catholic University,
in Porto, Portugal, and finished his PhD in Chemical and Biological Engineering in 1998 by the
University of Minho, in Braga, Portugal. He has received his Habilitation in Chemical and
Biological Engineering from the University of Minho in 2010.
From an early stage of his career he has kept a close contact with the food industry and he is
involved in several research projects, both national and international, together with industrial
partners either as participant or as project leader. Currently he has collaborations established in
countries like Brazil, France, Germany, Ireland, Italy, Mexico, New Zealand, Slovakia, Spain,
Sweden, UK and US.
His main research interests are:
• Micro and nanotechnology applied to Food Technology (e.g. for encapsulation/
immobilization of bioactive compounds), using different structures (nano-)multilayered films and
coatings, (nano)emulsions, (nano)particles and (nano)gels, all from food-grade materials;
• In vitro digestion system for evaluation of the fate of foods in the GI tract;
• Food processing by ohmic heating/moderate electric fields (namely the study of the effects
of electric currents on biomolecules and cells);
• Edible films and coatings for food products (chemical, physical and functional
characterization)
• Bioreactor technology (including design and operation of bioreactors for the growth of
microalgae and cyanobacteria)
He supervised/is currently supervising 30 PhD theses; he has also supervised/is currently
supervising several MSc theses and 20 post-doctoral fellows.
He has published over 200 research articles in international peer-reviewed journals, 5 books and
over 25 book chapters in international books.
He is presently Associate Professor with Habilitation and Head of the Department of Biological
Engineering of the University of Minho, in Braga, Portugal.

“Tailoring food structures at nanoscale: from food-grade ingredients to actual safety
concerns”
M Nanotechnology is a fast-developing tool, with applications in virtually all areas of
scientific and technological research. The advantages and impact of the
nanotechnology-based systems are very significant, justifying the growing attention from
both academy and industry.
It is thus not surprising that also food engineers, scientists and technologists are
dedicating their attention to nanotechnology, in the search for specific advantages in
foods formulation and processing. In particular, the applications in food structure and
food functionality (e.g. through nanoencapsulation of functional ingredients) are seen as
very promising. This is not an easy task, though: on top of the difficulties inherent to
9th Symposium on Bioengineering

31

nanotechnology (e.g. finding adequate characterization methods, quantification of
products, etc.), there are two other issues which may dictate the success or failure of the
research and development efforts in this area: 1) ingredients must be food-grade and 2)
safety of the consumers must be guaranteed. If these two issues are not conveniently
addressed, no food industrialist will be available to even consider using
nanotechnological solutions in the products of the company.
This lecture will address the problems associated with the use of food-grade materials in
the production of nanotechnology-based structures and will end with a view on the
actual food safety concerns regarding the use of nanomaterials in or in contact with
foods.

MARK POST

Prof. Mark Post is MD, PhD and chair of Physiology at Maastricht University, after
positions at Utrecht, Harvard, Dartmouth and TU/e. He engineers tissues for medicine
and for food. He presented the world’s first hamburger from cultured beef in August
2013. He co-authored more than 160 scientific papers and received close to 40 mUSD in
funding and awards. He is CSO of MosaMeat, Qorium and CEO of Cell2Tissue,
companies that commercialize animal products of stem cells.
“Tissue Engineering for Food”
It is our ambition to produce beef for consumption through tissue engineering. We have
shown proof of principle with a hamburger made from bovine myoblasts, that was
cooked and eaten. Ten thousand individual muscle fibers were made through selforganization of differentiated myoblasts in a collagen gel, and provided with anchoring.
The societal need for meat alternatives is high and will increase steeply in the coming
decades. Tissue engineering for food poses challenges beyond the mere technological
ones. The required scale of cell culture and subsequent tissue culture is orders of
magnitude higher than currently practiced for medical or biotechnical application.
Second, the technology needs to be cost-effective regarding the current and future
meat price. To reach cost-effectiveness, every step of the process must be economized.
This requires reconsidering entrenched opinions and practices in cell and tissue culture.
Third, all materials and processes used to culture meat need to be sustainable in the
sense that they are rely on unlimited resources, either through abundant supply or
recycling. Finally, the risk-benefit balance of innovative technologies is different for food
than for medical application in potentially life-threatening disease. Societal acceptance
of lab grown beef needs to be earned.
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State of the art of large scale skeletal muscle tissue culture will be presented and a road
map to commercialization will be given.
Cell and tissue culture for food will likely have a major impact on practices in tissue
engineering for medical applications.

MARTA PRADO

Marta Prado got her advanced degree in Food Science and Technology and a PhD on
Nutrition, Bromatology and Food technology from the University of Santiago de
Compostela (Spain). Between 2006 and 2010, she worked as Scientific Officer in the
Food Safety and Quality Unit at the Institute of Reference Materials and Measurements
from the Joint Research Centre of the European Commission (EC-JRC-IRMM) in Geel,
Belgium. Where she participated in European research projects and coordinated an
exploratory research project for the development of methods for quantification of fish
DNA on food and feed samples by real-time PCR. Marta has more than 30 publications
including 8 book chapters and a h-index of 11.
From November 2010 she works at the International Iberian Nanotechnology Laboratory
(INL), where she currently leads the Food Quality and Safety Research Group (FQ&S) and
is currently coordinating a large cooperation agreement, and involved as well on the
coordination of inter-regional and national projects. During the last years Marta and her
team have been working on the development of fast and miniaturized analytical
methods and devices for their application in food and environmental analysis. Her
research interests at the moment are the development of new, fast and reliable
detection methodologies combining molecular biology and nanotechnology, the
development and application of microfluidic platforms for bioanalysis and the
application of biosensors as a tool to ensure safety and quality along the food chain.
“A Food Lab in the palm of your head - Reliable Nano & Micro-solutions for Food
Safety & Quality Analysis”
The EU integrated approach to food aims to assure a high level of food safety through

coherent farm-to-table measures and adequate monitoring. Monitoring tools are
needed by both industry and control laboratories and should ensure fast, sensitive and
in-situ detection allowing reliable results of analysis in different points of the food chain.
Control of each step of the food chain and more importantly: the fast implementation of
corrective measures in case a problem arises, are the main objective for the
development of such tools.
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The FQ&S research group is working on the development of analytical solutions based
on the combination of molecular biology and nano and microfabrication technology in
order to provide the food industry and control laboratories with reliable analytical tools.
Our methodology is based on working on very specific analytical needs, and on using a
modular approach for each of the steps of the analytical process. This approach, help us
to have a sound integrated final product, and at the same time a wide-range of
intermediate products that can be used by themselves to solve specific analytical
challenges. Our developments have been successfully tested for foodborne pathogen
detection, identification of allergenic ingredients in food products and food authenticity.
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ALTERING CARBON
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JOÃO MANO

João F. Mano is a Full Professor at the Chemistry Department of University of Aveiro, Portugal,
and director of the COMPASS Research Group, formed in 2016 in the Associated Laboratory
CICECO – Aveiro Institute of Materials. His research interests include the use of biomaterials and
cells cells towards the progress of transdisciplinary concepts to be employed in regenerative and
personalised medicine. In particular, he has been applying biomimetic and nano/microtechnology approaches to polymer-based biomaterials and surfaces in order to develop
biomedical devices with improved structural and (multi-)functional properties, or in the
engineering of microenvironments to control cell behaviour and organization, to be exploited
clinically in advanced therapies or in drug screening.
João F. Mano is author of 570 papers in international journals (18000 citations, h=67). He has
been part of a series of scientific societies and editorial boards of international journals. He has
been coordinating or involved in many national and European research projects, including an
Advanced Grant from the European Research Council.

“Using biomaterials for cells encapsulation: “haute couture” and “prêt-à-porter”
bioengineering approaches”
The encapsulation of therapeutic molecules and cells in hydrogels and capsules have been
widely used to develop controlled drug delivery devices, hybrid systems for tissue engineering,
immunoisolation of cells or living reactors for biotechnological applications. Sophisticated
strategies have been explored in our research group to encapsulate cells in spherical liquefied
hierarchical matrices, protected by a perselective multilayered shell, able to produce
autonomously human-like micro-tissues in vitro. Although the potential of the proposed
technology, in particular in the regenerative medicine field, we expect to face a variety of
regulatory and marketing constraints before these products could reach the clinics. In parallel we
are developing systems using materials more prone to get a faster approval to be used in
patients or for ex vivo strategies. An example will be shown on the preparation of novel
hydrogels obtained from platelet-rich plasma. We showed to be able to control their mechanical
properties and that these human-derived substrate offers an adequate environment for
encapsulating different types of cells. We propose these systems for regenerative medicine
applications and also as matrices to engineer pathological tissues, to be used as models of
diseases.
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STEFANO PLUCHINO

Stefano Pluchino received his MD and PhD degrees at the University of Siena, Italy, and
additional training at Cambridge University, UK.
He is University Reader in Regenerative Neuroimmunology (2016) and Honorary Consultant in
Neurology. He’s also adjunct Professor in Neurology at the University of Vermont College of
Medicine in Burlington (USA; since 2008).
Stefano Pluchino has been awarded the Italian Multiple Sclerosis Foundation (FISM) Rita LeviMontalcini prize for outstanding research in MS (2007) and the International Royan Award for
outstanding research in Stem Cell Biology and Technology (2010). Dr Pluchino is a 2009 Italian
Ministry of Health Young Investigator Awardee and 2010 European Research Council (ERC)
Starting Independent Researcher and member of the Division of Stem Cell Neurobiology, within
the Department of Clinical Neurosciences.
The PluchinoLab studies how various types of stem cells and other advanced molecular
therapies are able to help the damaged or diseased brain heal or even regenerate. In particular,
we are clarifying the molecular mechanisms that transplanted stem cells use to interact with their
surrounding tissue, the so-called microenvironment. Such mechanisms may be harnessed and
used to modulate disease states in an effort to repair and/or regenerate critical components of
the nervous system.

“UInduced Neural Stem Cells and RNA Nanotechnology: a combinatorial approach to
spinal cord injury”
Spinal cord injuries (SCIs) are highly debilitating pathologies resulting in significant reductions in
the quality of life for those afflicted.
We propose that packaging RNA (pRNA) nanostructures can be employed as novel, readilytranslatable multimodal drugs by which to augment the therapeutic potential of induced neural
stem cells (iNSCs) in the treatment of chronic SCI. Here we will test a combinatorial approach
investigating several independent therapeutic options that may ultimately combine
synergystically into a potent multifunctional treatment platform intended to address current
limitations in stem cell transplantation and gaps in the SCI armamentarium.
We envision that the injury microenvironment, typically deleterious to stem cell survival and
differentiation (particularly during the chronic stages of injury), will be made more hospitable to
transplantation through the delivery of pRNA nanostructures bearing siRNA moieties intended
to downregulate the expression/secretion of mediators of CNS damage-associated
neuroinflammation, by reactive astrocytes.
Ultimately, we hope to direct the differentiation of successfully grafted cells away from a typically
astroglial fate towards neuronal lineages, ultimately promoting the growth and regeneration of
local circuitries. Individually, discrete pRNAs are expected to enhance the therapeutic
capabilities of iNSCs via complementary mechanisms and thus prove their adaptability in the
CNS; together as a combinatorial treatment we anticipate greater iNSC survival and integration,
resulting in enhanced anatomical and functional recovery after SCI.
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DIEGO VELASCO

I obtained my Bachelor degree in Chemistry in 2005 (University of Córdoba, Spain) and my
European PhD in Polymeric Materials in 2011 from the Complutense University of Madrid. My
dissertation was carried out in the Institute of Polymer Science and Technology (ICTP, CSIC,
Spain) and focused on polymerization methods, preparation and characterization of polymeric
biomaterials with applications in pharmacology and tissue engineering. During the development
of my doctoral thesis, I have carried out the synthesis and characterization of functionalized
polymers, drug delivery hydrogels (in collaboration with Prof. Sergei G. Kazarian, Imperial
College London), thermoresponsive polymers for cell manipulation and study of the formation
of pH sensitive polymer systems and complexes with special dedication to the analysis of
complexes of DNA plasmids and amine functionalized polymer chains, of great interest in gene
therapy. I also have designed partially biodegradable scaffolds incorporating bioactive
molecules using the Supercritical –CO2 technology for tissue regeneration. During my stay (1
year in total) in the National University of Ireland (Prof. Abhay Pandit’s laboratory), I carried out
cell cultures, toxicity test, hemocompatibility and transfection studies as well as the design of
collagen-hyaluronic scaffolds for the repairing/regenerating the nucleus pulposus in the
intervertebral disc.
During 2011-2013, I worked as a postdoctoral fellow on the generation of dynamic artificial
three-dimensional microenvironments (“niches”) for studies of cell fate at Prof. Eugenia
Kumacheva’s laboratory (University of Toronto). In particular, I worked on the microfluidic
encapsulation of cells in hydrogel particles from natural and synthetic polymers to analyse a
variety of factors that determine cell fate in the natural extracellular matrix (ECM). In addition to
my background in tissue engineering. In 2014, I joined the Bioengineering and Aerospace
Engineering at UC3M as assistant professor and recently visiting professor in the Biomedical
Engineering degree. My research lines are based on the design of new scaffolds for skin
regeneration using the 3D bioprinting technique as well as the design of new chips for skin
modelling using microfabrication.

“3D bioprinting of human skin: technology, applications and future”
Based on the 3D printing technologies and the concepts developed in Tissue Engineering
during the last decades, 3D Bio-printing is emerging as the most innovative and promising
technology for the generation of human tissues and organs. In the case of skin Bio-printing,
thanks to the research process carried out during the last years, interfollicular skin has been
printed with a structural and functional quality that paves the way for clinical and industrial
applications. This presentation analyzes the present achievements and the future improvements
that this area must bring about if bioprinted skin is to become widely used.
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BEYOND HUMAN: A LOOK AT THE
ANIMAL KINGDOM
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QUENTIN STAFFORD-FRASER

Quentin Stafford-Fraser pointed a video camera at a coffee machine when he was a researcher
in the University of Cambridge Computer Lab in the early 90s, and accidentally created the first
webcam. Since completing his Ph.D. on 'Video-Augmented Environments' in 1996, he has held
research posts at Xerox EuroPARC, Olivetti Research, and AT&T Labs, focusing on novel modes
of interaction between people and technology. He was also a developer of the VNC software
now installed on millions of machines worldwide.
Quentin has founded or co-founded a number technology-related startups including Ndiyo in
2001, DisplayLink in 2003, Exbiblio in 2004, Camvine in 2007, and Telemarq, an IT consultancy
of which he is currently the CEO, in 2012. He also holds a part-time research post in the
Cambridge University Computer Lab, exploring the use of computer vision to improve car/driver
communications, and also human/sheep communications.

“How Computers Can Make Sheep Happier”

Knowing whether animals are in pain or discomfort is very important in improving their overall
welfare, reducing suffering, and detecting health problems at an earlier stage than might
otherwise be possible. Many animals express pain through facial expressions, but humans, even
experts, find them hard to recognise and interpret. Can technology help with this?
Our group has used computer vision and machine learning techniques for some time to analyse
human emotions. We describe our successful early experiments in adapting these to recognise
pain in sheep, and our plans to improve the accuracy of the system, and extend it to other
species, in the future.

JOANA SILVA

Joana Gabriela Laranjeira Silvas received a Bsc in Microbiology from Universidade Católica
Portuguese, a Msc in Cellular Biology from Universidade de Coimbra and a PhD in
Biotechnology – Food Microbiology from Universidade Católica Portuguesa. She has published
more than 80 papers in peer-reviewed scientific journals (h-index of 12.0) and has more than 100
communications in national and international conferences. She is the current R&D manager of
the company Allmicroalgae, Natural Products/CMP – Microalgae Production Unit.
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“Microalgae and their potential role in animal nutrition”
Due to the high productivity, microalgae represent a sustainable, plant based raw material to
meet several nutritional requirements, delivering high quality, natural micronutrients. The
potential/functionality of microalgae in animal nutrition is being studied by ALLMICROALGAE
team in collaboration with ICBAS, University of Porto. Microalgae nutritional profile vary among
species/strain; generally, they are rich in proteins, fatty acids i.e. omega 3 and 6, minerals,
vitamins and pigments. ALGAVALOR project aims to: - determine the in vitro and subsequent in
vivo digestibility of microalgae in pigs and - perform in vivo trials to evaluate the immunity
outcome and the meat quality of the pigs that were fed with microalgae. At least six different
microalgae will be studied. The main objective of ALGAVALOR project is to demonstrate at real
scale the microalgae functionality. Microalgae should not be considered as a commodity but as
an added valuable raw material with a high quality and bioavailability, which are more and more
requested by premix and compound feed producing companies, for different feed applications.

JOÃO REQUICHA

Degree in Veterinary Medicine by the University of Trás-os-Montes e Alto Douro (UTAD) (2007).
Title of Universitarian Expert in Veterinary Dentistry by the University Complutense of Madrid
(2011).
PhD in Veterinary Sciences at UTAD in the area of Tissue Engineering in collaboration with the
University of Santiago de Compostela and the 3B’s Research Group, University of Minho, of
which he is associated member at the present moment.
Assistant Professor at the Faculty of Veterinary Medicine of the University Lusófona from 2013 to
2017. Invited Assistant Professor at UTAD since 2017
Founding member of the Portuguese Society of Veterinary and Experimental Dental Medicine
and the Portuguese Society of Veterinary Regenerative Medicine. Author of scientific
publications in the areas of Regenerative Medicine and Veterinary Dentistry.

“Stem cell-based therapies: from the lab to the veterinary clinic”
Regenerative Medicine therapies aim to restore normal morphology and function of damaged
tissues. Regenerative approaches are based on the use of stem cells, growth and differentiation
factors, such as platelet-rich plasma, and biomaterials from natural or synthetic origin which can
act as matrix or vehicle.
Mesenchymal stem cells could be obtained from adipose tissue, bone marrow, umbilical cord or
dental tissues, among others. They can be differentiated into osteoblasts or chondroblasts,
important for the treatment of musculoskeletal lesions, such as osteoarthritis, tendinitis, desmitis
or non-union fractures, particularly in horses and companion carnivores.
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Their regenerative, immunomodulatory, anti-inflammatory and antifibrotic effects are controlled
by bioactive substances with autocrine and paracrine factors which constitute the cell secretoma.
Cell-based immunotherapies are reported in different conditions such as inflammatory bowel
disease, feline chronic gingivostomatitis, keratoconjunctivitis sicca, feline asthma or renal
disease, as well as in neurological diseases like sequelae of distemper encephalitis or canine
degenerative myelopathy.
The synergy between medical and basic sciences and the demand for new therapeutic solutions
by veterinarians will pave the way for the development of new Regenerative Medicine strategies.

9th Symposium on Bioengineering

43

MICRO WARS: THE BACTERIA
STRIKE BACK
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CECÍLIA CALADO

Cecília Calado, has a PhD in Biotecnology and is professor at the ISEL (Instituto Superior de
Engenharia de Lisboa, Instituto Politécnico de Lisboa), were coordinates the MSc in Biomedical
Engineering and the R&D Lab. in Medical BioEngineering. She presents a broad experience in
R&D in Development of Platforms to Discover Drugs and Diseases Biomarkers and Bioprocess
Monitoring. She is a member of the IEEE, of the European Federation of Biotechnology, for
Pharma and Medical Biotechnology and for Biochemical Engineering Science. Simultaneously to
these multiple projects, has promoted various activities to enhance public awareness to Science,
such as Presentations on Patents and Technology Transfer.

“Metabolic Profiling Towards the Development of New Platforms for Antibiotic
Discovery”
A critical worldwide health-care problem is the growing bacterial antibiotic resistance coupled
with the decline in antibacterial discovery. Despite the large effort and investment in defining
the critical constraints of the antibiotics discovery process, as in technologies as the ones
inherent to system biology, at the moment no antibiotic presenting a new mechanism of action
against gram-negative bacteria is under clinical trial. In the present presentation, it will be
reviewed the advantages and limitations associated to platforms based on system biology
technologies, including the work conducted in the present research group. It will be focuses how
the metabolic profiling conducted by Transform Infrared spectroscopy could enable to acquire
in high-throughput mode the impact of drugs on the mechanism of cell death, and consequently
to implement a new platform for drugs discovery.

DIANA PIRES

Diana P. Pires is a post-doctoral researcher at the Centre of Biological Engineering of University
of Minho. She received her M.Sc. in Biomedical Engineering in 2010 and her Ph.D. degree in
2016 from University of Minho. The work of her Ph.D. thesis was developed in collaboration with
the Synthetic Biology Group of Massachusetts Institute of Technology (US). Her research
interests focus on the study of bacteriophages (bacterial viruses) for the treatment of biofilms
formed by pathogenic bacteria, as well as on the development of synthetic biology tools to
enhance the antibacterial properties of these viruses for the treatment of bacterial diseases.
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“Phage therapy: an alternative approach against bacterial infections?”
Antibiotic resistance is one of the current major worldwide public health problems. Unless new
and effective antibacterial strategies quickly emerge, the implications on public health will be
devasting. Bacteriophages, or phages, are bacterial viruses considered among the most
ubiquitous and diversified organisms on Earth. The use of phages as antimicrobial agents was
proposed in 1917 by Félix d’Hérelle, and the early results reported were promising. However,
after the arrival of the golden era of antibiotics, together with the scientific controversy
regarding the use of phages due to poorly controlled trials, the interest in phage therapy
decreased sharply. Antibiotics were cheap and extremely effective against bacterial diseases and
thus considered as the perfect solution to fight bacterial diseases. Consequently, following
World War II, phage therapy was abandoned in the Western world but kept being used in
Poland and the Soviet Union. The inadequate use of antibiotics has significantly increased the
emergence of multidrug-resistant bacteria and renewed interest was given to phages, which
have been again considered a good option for the treatment of bacterial infections.

ACÁCIO RODRIGUES

Acácio Rodrigues leads the MicroMED research group at CINTESIS.
Acácio has a Bachelor from the Faculty of Medicine of the University of Porto (FMUP) and worked
at the Clinical Bacteriology Institute of the University of Uppsala, Sweden, between 1989 and
1991. He was awarded his PhD degree in 1999. He specialized in Anesthesia and Intensive Care in
1995, with a 2002 sub-specialization in Emergency Medicine.
He is an Associate Professor and part of the Scientific Board of FMUP, where he also heads the
Microbiology Laboratory. His clinical practice is conducted at Centro Hospitalar de São João, as
coordinator of the Burn Unit of the Service of Plastic, Reconstructive and Cosmetic Surgery.
With over 100 articles published in peer-reviewed international scientific journals and 250
scientific talks and communications (most in congresses abroad), he holds considerable expertise
in Microbiology research, specifically in antibiotic resistance and antifungals.

“Impact of antibiotic resistance in clinical practice and the contribution of the medical
class to this phenomenon”
The relentless spread of a growing number of drug-resistant infections in our hospitals and
communities and the diminishing number of antibiotics being approved have made it
increasingly difficult for physicians to protect patients and save lives - morbidity and mortality
are thus on the rise.
The dearth of effective antibiotics is deeply troubling to health experts and has the potential to
change the practice of medicine as we know it. A considerable number of advanced medical
and surgical interventions that we currently take for granted may soon be impossible to perform.
Given the limitations of treating infections by resistant organisms, increasing emphasis was
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being placed on prevention, with screening and decolonization taking their place alongside
increased levels of hygiene; such policies are now an established part of infection control
protocols and were shown to be highly effective in preventing infection.
Increased use of existing antibiotics for prevention may lead to increased resistance - a vicious
circle. New antibiotics to which resistance will not develop would revolutionize infection control
and offer reliable prevention of infection. However, prospective low returns on investments and
an unpredictable and often infeasible approval pathway at the U.S. Food and Drug
Administration (FDA) have caused many companies to leave the antibiotics market.
In 2010, IDSA launched the 10 x '20 initiative: its goals are to create a sustainable antibiotic R&D
enterprise, which in the short-term can produce 10 new safe and effective antibiotics by 2020.
Global stakeholders must capitalize on each other's strengths to create a long-term, sustainable
R&D infrastructure model that provides incentives for both antimicrobial drugs and related
diagnostic research enterprises.
Microbial evolution causing antibiotic resistance is constant; collective efforts regarding
susceptibility monitoring and resistance control must be also constant and concomitant, as far as
possible.
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MADE IN MIB
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DANIEL VASCONCELOS

Daniel Vasconcelos is an Intellectual Property manager at INESC TEC's Technology Licensing
Office, scouting emerging technologies generated in the institute's R&D activities. He teams up
with researchers to evaluate strategies of IP valorisation, namely through patents.
Prior to this position at INESC TEC, Daniel was a researcher at i3S / INEB (U Porto) for 9 years,
studying the immune response induced by implantable orthopaedic biomaterials. He has
published 8 scientific papers and a book chapter on medical devices regulation.
Daniel holds a PhD in Biomedical Sciences (ICBAS, U Porto), a MSc in Bioengineering (FEUP and
ICBAS, U Porto), and a MSc in Innovation Economics and Management (FEP, U Porto).

ANA LUÍSA GONÇALVES

Ana Luísa Gonçalves graduated in Bioengineering (Biological Engineering Branch) by Faculty of
Engineering of University of Porto in 2012. In 2013, she started her PhD in Chemical and
Biological Engineering at FEUP. The PhD, entitled Microalgal cultivation for biomass production,
CO2 capture and nutrients uptake, aimed the optimization of culturing conditions of microalgae
and cyanobacteria in laboratory and pilot scale to improve both CO2 capture and nutrients
uptake from the culture medium. Before finishing the PhD, she worked for 9 months as Wet
Biomass Production Manager in a microalgal production company – Buggypower.
Actually, Ana Luísa Gonçalves is a postdoctoral researcher in the Technology and Engineering
Department of CITEVE, working in the development of technical and functional clothing for
different applications, such as sports & leisure wear and protective clothing. Ana Luísa
Gonçalves published 20 papers in international peer reviewed journals, 2 book chapters and her
research work was discussed in 10 international meetings.
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PEDRO COSTA

Pedro Costa was a MIB student between 2009 and 2014, attended the branch of Biomedical
Engineering. The human brain has always been his greatest interest, having worked since then in
the area. He worked as a researcher for INESC-TEC for a year, until he joined the project
engineer at the Austrian company iSYS Medizintechnik GmbH, an emerging leader in the
development of minimally invasive robotic solutions for interventional radiology and
neurosurgery. It is at this moment Project Manager in a project of robotics for neurosurgery and
in a project of development of a solution for immobilization of patients, also having the
responsibility to guarantee that the development is done in accordance with the current
regulations and directives.
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A TOUR THROUGH
BIOENTREPENEURSHIP
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FairJourney Biologics is a fee-for-service company founded by Ablynx ex-employees in 2012.
The fast growth coupled to financial independence is a market validation of the excellence in
antibody discovery and engineering and a guarantee of stable and strong partnerships. Their
team includes a board of advisors with more than 50 years of combined experience in phage
display, allowing them to push the boundaries of technology, accruing more than 100 different
targets, from ion channels to viruses in different antibody formats from different species.

FASTinov is a R&D intensive Startup with a patented disruptive technology to perform fast and
reliable antimicrobial susceptibility tests in acute care settings.
The global emergence and spread of antimicrobial resistance is a major medical and economic
problem. In order to support clinical decisions with a fast turnaround time, FASTinov offers a
unique time-saving and comprehensive solution starting directly from positive blood cultures. By
providing a fast susceptibility profile and guidance support for clinical prescriptions and
decisions in acute care settings, FASTinov strongly contributes to the reduction of: i ) medication
costs; ii) clinical therapeutical failure; iii) diagnostic and hospitalization costs; iv) antimicrobial
resistance; v) spread of multi-resistant strains.

Native Scientist (NS) is an award-winning non-profit organisation that is building a network of
international STEM professionals committed to drive a societal change where:
- girls and boys both think that becoming a scientist is a real viable option;
- science communication is second nature to scientists;
- cultural and linguistic diversity is accepted and celebrated by all.
Founded in 2013, NS has delivered 120+ workshops in schools, reached over 2700 pupils and
engaged with over 300 scientists.
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NeuroPsyCAD is a cloud-based platform born from the interface between neuroscience and
"big data" science. It uses a unique approach that enables the discovery of biomarkers of
neuropsychiatric disorders. This approach is based on the identification of patterns in brain data
derived from brain scans (e.g. EEG, MRI, PET), via the use of tailored machine-learning
algorithms.
As such, NeuroPsyCAD was designed for physicians who need support on the diagnosis and
prognosis of neuropsychiatric disorders in order to achieve lower rates of misdiagnosis.
NeuroPsyCAD thus provides the physician with a biomarker report improving the accuracy of
diagnosis and prognosis of neuropsychiatric disorders. Consequently, this further enables more
timely and correct patient treatment.
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