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WORKSHOP ON BIOMEDICAL ENGINEERING – OUR CONCEPT

The main objective of this annual Workshop is to expose
students, engineers, scientists and the general community to
recent developments in Biomedical Engineering that took place
in some of the most distinguished national and international
research centers and universities. Due to the great variety of
this areas’ subjects, each year only a few will be contemplated.
In this year of 2020, we decided to acknowledge the areas
of nuclear medicine, neurosciences and neuro-engineering,
medical robotics and tissue engineering. 

As costumery, our 12th edition of the WBME shall include a
session about the investigative work of an alumni, selected
by contest, focused not only on the work but also his personal
experience in the academic medium and a forum called
“Neuropsychiatric Diseases: the future of diagnosis” with the
contribution of a psychiatric, a neurologist and biomedical
engineers. 

As a rule, the WBME was held only for one Saturday. This year
we plan to extend our event by adding workshops the following
week so that students can get rich from it and draw useful
tools for their academic and professional career. 

We hope this event will contribute to open new opportunities
for research, from contact with people of the best science
universities in the world, in this fascinating area that increasingly
has a contribution to improving people's daily lives in terms
of Healthcare, for example. 

We hope you enjoy your day, On behalf of the organization.



4

09h00

14h30

15h10

15h50

09h20

10h00

10h40

Welcome Session

The neuroscience of
sleep and dreaming
Dr. Peter Simor

Shifting from macro-
to micro-tissue engi-
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Dr. Liliana Teixeira
Leijten

Closing session

Biomedical
Engineering and I:
Real testimony

Molecular Imaging
and translational
Research: From
Molecules to Man
Prof. Dr. Antero
Abrunhosa

Medical robotics:
where are we?
Dr. Jocelyne Troccaz
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Best Alumni
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Program – Lectures Day
Saturday – October 10th, 2020
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Machine Learning in
Medicine
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6



Medicina Nuclear – Antero Abrunhosa
Director of ICNAS (Health Applied Nuclear
Sciences Institute)
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Antero Abrunhosa had his first degree taken in Biochemistry (1987-1992)
and a MSc in Biomedical Engineering (1992-1996) from the University of
Coimbra. From 1996 to 2001, he took his PhD under the supervision of
Professor Terry Jones at the MRC-Cyclotron Unit, Hammersmith Hospital,
London (1996--2001). Antero is the Director of ICNAS (Health Applied
Nuclear Sciences Institute), which is a national facility for Molecular
Imaging and Translational Research associated to the University of Coimbra.
His current research interests include Molecular Imaging with
PET/SPECT/MR, Drug Development, Pre-clinical Studies and Clinical Trials.

Nuclear Medicine

Molecular imaging has the ability to depict molecular interactions at cellular
levels in the human body and other living organisms. Techniques such as
PET, SPECT, MRI, MRS, optical imaging and photoacoustic tomography
can be used to map tridimensionally biochemical and physiological
processes that are of interest to study the molecular mechanisms of
human diseases. Besides diagnosis, these techniques can also play a pivotal
role in the development of new drugs and treatments as they can provide
proof of mechanism of action, quantitative measures of biological activity
and important pharmacokinetic parameters that are crucial to distinguish
the drugs that work from those that will not succeed.

In the Institute for Nuclear Sciences Applied to Health (ICNAS), a research
unit of the University of Coimbra, we use molecular imaging to study
important processes that are relevant to many diseases in the fields of
oncology, cardiology and neuroscience. ICNAS is actively involved in multiple
national and international projects ranging from basic nuclear physics
and chemistry all the way through pre-clinical development and clinical
research. It also serves and the main radiopharmaceutical producer in
the country and a leading center for advanced Molecular Imaging within
the National Health Service and other healthcare providers. ICNAS works
in close proximity with the drug development industry and is currently
engaged in more than 30 clinical trials including investigator driven trials
in collaboration with the adjacent Coimbra University Hospital (CHUC).

SPEAKERS
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Peter Simor is a psychologist with a particular interest in the neurocognitive
aspects of sleep and dreaming. During his Ph.D., Peter examined the neuropsy-
chological functions and electrophysiological features of subjects with
frequent nightmares (idiopathic nightmare disorder) at the Budapest
University of Technology and Economics. Currently, Peter work at the ELTE
Eötvös Loránd University (Budapest) and the University Libre de Bruxelles
using psychometric tools, behavioral and neuroscientific methods (main-
ly EEG) to study different aspects of chronotype, sleep EEG oscillations
and the role of sleep in emotional and cognitive information processing.

Daily variations in sleep quality and psychotic-like experiences: studying
sleep outside the laboratory
Poor sleep quality appears to have acute and chronic consequences on
daily functioning such as worsened mood, difficulties in affect regulation,
and cognitive disorganization. Psychotic-like experiences (PLE) encompass
similar disturbances in affective and cognitive domains that resemble some
of the core symptoms of psychotic states on a sub-clinical level. Studies
applying sleep deprivation or sleep restriction in laboratory settings showed
that even one night of sleep disruption can facilitate the appearance of
such experiences the following day. Furthermore, the chronic impairment
of sleep quality in certain individuals can contribute to the development
of more severe psychopathological states, including psychotic conditions.
Therefore, the early detection of sleep problems and their association to
next days' functioning is highly relevant for the prevention, diagnosis, and
treatment of mental disorders. 

Whereas laboratory studies can provide more detailed information about
the mechanistic links between sleep quality and next days' functioning,
the field is ripe for more studies that collect subjective and objective
(physiological) data in the natural (home) environment. In this talk, I will
summarize some of the main findings that explored the intricate links
between sleep quality and psychotic-like functioning, and show how
experience sampling studies including the analyses of physiological data
could contribute to this domain. 

Neurosciences – Peter Simor
Working at the ELTE Eötvös Loránd University
(Budapest) and the University Libre de Bruxelles



Jocelyne Troccaz is a research director at CNRS, working in TIMC-IMAG
Laboratory, in Grenoble, France. Jocelyne graduated in Computer Science
and finished her Ph.D in Robotics in 1986 at Institut National Polytechnique
de Grenoble. Since 1998, Jocelyne is a CNRS Research fellow. Jocelyne is
specialized in Medical Robotics and Computer-Assisted Medical
Interventions. Currently, Jocelyne is coordinating the national excellence
laboratory CAMI since 2016, is an IEEE and a MICCAI fellow and a member
of the French Academy of Surgery. Jocelyne has received several awards
and medals such as the award from the French Academy of Surgery in 2014,
silver award from CNRS in 2015 and Chevalier de la Légion d'Honneur in
2016.

Medical robotics: where are we?
For more than three decades, robots have entered the operating room.
From generic industrial robots adapted to the medical field, the design of
medical robots evolved to more specific, clinically oriented devices.
Control modes also evolved in parallel to the application domains. In this
talk, we will give a panorama of these evolutions and we will introduce
more recent work and current challenges. We will also show how medical
robotics is part of the larger domain of Computer and Image Guided
Interventions. This will be illustrated by many examples.

Medical Robotics – Jocelyne Troccaz
Research director at CNRS and working in
TIMC-IMAG Laboratory, in Grenoble, France
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Liliana Teixeira Leijten earned her BSc in Applied Biology at the University
of Minho, during which she performed internships in immunology at Leiden
University Medical School (The Netherlands) and in biomaterials at the 3B's
Research Group (Braga, Portugal). Afterwards, Liliana obtained my MSc
degree in Biomedical Engineering at the Faculty of Engineering of the University
of Porto. Her PhD degree was earned at the University of Twente, in Prof.
C. van Blitterswijk’s Tissue Regeneration group (The Netherlands), on injectable
3D matrices for cartilage regeneration, followed by a post-doctoral term
at KU Leuven, with Prof. F. Luyten (Prometheus, Belgium). Subsequently,
Liliana joined the Wyss Institute for Biologically Inspired Engineering, Harvard
Medical School (USA), as a post-doctoral fellow, with Professor D. Ingber,
working on organs-on-chips. Afterwards, she worked as senior post-doctoral
researcher at the MERLN Institute for Technology-Inspired Regenerative
Medicine (The Netherlands). Next, Liliana returned to the University of
Twente, to coordinate a joint project with the University of Utrecht, for
the development of “Joint-on-chip” platforms. Currently, is an Assistant
Professor at the Department of Developmental BioEngineering, University
of Twente and at the Department of Equine Sciences/Regenerative Medicine
Utrecht, Utrecht university, The Netherlands.

Shifting from macro - to micro-tissue engineering
Development of tissue engineering strategies – from macro - to micro-scale
The complex 3D architecture and multicellular composition of living tissues
remains a challenge to reproduce in tissue engineered constructs. My research
is centred in solving this challenge, where I apply bioengineering strategies
to promote tissue regeneration, primarily by recreating instructive 3D (micro-)
environments. In particular, my research has mostly focused on the regenera-
tion of skeletal tissues i.e. cartilage and bone. Promising strategies have been
developed to steer (stem) cell differentiation using both cell-free approaches,
via cell-attracting injectable hydrogels, and cell-based approaches, via micro-
-spheroids and cell-laden instructive hydrogels. These approaches have been
translated towards in vivo models (mouse and equine), with potential impact
in human and veterinary medicine. Moreover, I have extended the application
of these strategies to other fields for the development of advanced in vitro
models, shifting from macro- to micro-tissue engineering. A few examples

Tissue Engineering – Liliana Teixeira Leijten
Assistant Professor at University of Twente and
at the Utrecht University, The Netherlands



11

include the development of perfusable microfluidic models – organs-on-chips –
to study the effect of radiation on bone-marrow, screening of cancer therapies,
lung performance, as well as models to study articular joint function.

Dynamic micro-physiological in vitro models of articular joint tissues –
a modular multi-organ-on-chip approach

Osteoarthritis (OA) affects circa 300 million people globally, being the main
cause of permanent disability. Despite its prevalence, it remains incurable
and unknown to the majority of the population. This degenerative disease
affects all tissues that compose the joints, including cartilage, bone and
soft tissue; notably, the disease onset can be triggered in any of these tis-
sues. For this reason, current in vitro models fail to reproduce critical inter-
actions between the joint tissues at various disease stages. Furthermore,
animal models rarely reflect the complexity of its etiology. To overcome
these limitations, I am currently developing micro-engineered biomimetic
models that reconstitute the complexity, dynamic microenvironment, and
physiological function of the joint tissues, using a modular design
approach. The individual joint tissues, such as cartilage, subchondral bone,
and synovium, are micro-engineered in microfluidic platforms, which can
be actuated to mimic both the compression and shear stress, emulating
multi-axial joint movement and load bearing functions. This multi-organ-on-
-a-chip technology is enabled by tunable interconnectivity via microfluidic
channels mirroring blood vessels and/or intra-articular space. A toolbox of
in situ and ex situ analysis options is available to characterize cell behaviour,
including inflammation, remodelling and mechano-transduction responses
to stimuli. The versatility of each individual platform and joint modular features
offers the potential for applications in healthy/disease modelling, therapy
screening, and personalized medicine. The ultimate goal is to use this
technology to understand and prevent OA onset or contribute to efficient
treatment.
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Mariana da Silva concluded her integrated master’s degree in Biomedical
Engineering and Biophysics from the University of Lisbon in 2019. She
conducted her master’s thesis project with the Computational
Radiotherapy group at the University of Cambridge. This project focused
on medical imaging synthesis using deep learning for MRI-only radiotherapy
planning. She is currently a PhD student at the School of Biomedical
Engineering and Imaging Science at King’s College London, where she
continues working on deep learning applied to medical imaging.

A generative adversarial network approach to synthetic-CT creation for
MRI-based radiotherapy planning

In recent years, there has been a growing interest in the use of Magnetic
Resonance Imaging (MRI) as the main imaging modality for radiotherapy
planning workflows, due to its increased soft tissue contrast and absence
of ionizing radiation. However, unlike Computed Tomography (CT), MRI
does not contain information about the electron density of body tissues,
necessary for accurate dose calculations. Deep Learning methods have
showed promising results in image synthesis tasks, and could therefore be
suitable to generate synthetic-CT (sCT) for dose planning in MRI-only
radiotherapy workflows. In this project, a 3-dimensional generative adversarial
network (GAN) was developed to generate synthetic-CT volumes from
MRI scans of the brain region. The developed network was able to generate
a CT image from a single MRI sequence in under 30 seconds and dose
deviations between calculations using sCT and real CT scans were within
2% for photon therapy plans. Results from this study show 3D GANs have
the potential to generate synthetic-CTs suitable for dose calculation in
clinical settings.

BEST ALUMNUS
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In this edition, we will have a forum for debate where we are going to talk
about “Neurologic and Psychiatric Disorders: The future of diagnosis”. The aim
of this forum is to discuss the possibilities and limits of the use of technology
in diagnostic of this kind of disorders. On the first hand, technology is
quiet used on the Neurology field, while on the Psychiatric field it is not
so usual. At this forum we will get together a psychiatric, a neurologist
and biomedical engineers, who will share their ideas, in order to understand
and clarify this question.

Biomedical Engineering and I: Real testimony

In the 12th edition of WBME, we are pleased to announce APELA’s presence
in our event (Amyotrophic Lateral Sclerosis Portuguese Association).
APELA is a non-governmental non-profit organization that aims to support
all people suffering from Amyotrophic Lateral Sclerosis as well as their
family members and/or caregivers. In this session, we will hear the testimony
of how technologies focused on communication support are crucial for
people suffering from this disease and what challenges there is still to be
overcome in this area.

FORUM
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Our poster session is a great opportunity for anyone who wants to expose
his work to Professors, students, researchers and future students. The topics
variety is as big as the biomedical world will allow it. Our poster session
commission will review all the works and choose the best poster. The winner
will win a prize.

POSTER SESSION
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