Impact Objectives
• Train the next-generation of translational Positron Emission Tomography (PET) imaging scientists
who will play a key role in shaping the future of drug design and development (DDD)
• Develop 15 cutting-edge research projects in the three main therapeutic areas of oncology,
cardiovascular and central nervous system
• Validate and provide proof-of-concept evidence that PET imaging can contribute to keeping the
healthcare system affordable by making drug development more efficient

Tackling a shortage of PET
scientists and improving healthcare
The PET3D Marie Sklodowska-Curie Actions Innovative Training Network is a four-year training
programme for Early Stage Researchers (ESRs). By nurturing ESRs with innovative research using
medical imaging, the drug production process can be sped up and costs reduced significantly
There is a current shortage in Europe of
scientists who can use special imaging
tools that could speed up and reduce the
cost of development of life-saving drugs.
This represents a significant problem,
as Positron Emission Tomography (PET)
imaging plays a key role in cancer, heart
conditions and neurological diseases, and
is used by all the major pharmaceutical
companies to identify effective drugs at a
much earlier stage of drug development.
SUSTAINABLE DRUG DEVELOPMENT
With that in mind, the PET3D (PET imaging
in Drug Design and Development) project
has been established. Coordinated by
Professor Matteo Zanda from the University
of Aberdeen in the UK, this four-year
programme focuses on training 15 Early
Stage Researchers (ESRs) to become
experts in PET and to equip them with the
skills necessary to use PET as a key tool
in drug design and development (DDD).
‘PET is a non-invasive and highly sensitive
imaging technology developed to visualise
and quantify biochemical and physiological
processes in vivo,’ explains Zanda. ‘PET
imaging has the capacity to render much
more effectively the transition from preclinical to clinical phase, and to strongly
facilitate the development of better drugs
at an earlier stage, and in a much more
sustainable manner.’
Indeed, PET imaging can be used to answer
questions such as what and where is the
disease? Is the disease accurately targeted
by the therapy? Is the treatment effective? In
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answering such key questions, researchers
are in a much better position to transition
from preclinical to clinical phase in drug
development. Currently, only 10 in 10,000
drug candidates that enter preclinical
testing progress to human testing, and
only one out of those 10 molecules actually
make it to the market. That many of these
molecules fail in Phase III, as opposed to
Phase I and II trials, means a great deal of
money and time has already been spent
getting to this stage of failure.
FOSTERING STRONG BONDS
As well as ensuring each ESR is well versed
in the science behind PET imaging and
what it can demonstrate, the consortium
has established a programme whereby the

Each ESR has a different research
programme, though the single projects
are cross-linked through secondments
at different institutions. Thus, while the
research work in PET3D is following 15
different research streams, together they
form a single body of research heading
towards the successful completion of the
project that validates PET imaging as a
paradigm-changing tool in DDD.
MORE AFFORDABLE AND
EFFECTIVE HEALTHCARE
Although the PET3D consortium will not
develop drugs, it will make a significant
contribution to drug development by
validating PET imaging in different
therapeutic areas. ‘Ultimately, this work

This work will provide proof-of-concept evidence that
PET imaging can contribute to keep the healthcare
system affordable by making drug development more
efficient and personalising drug treatments
researchers and students meet every six
months to discuss what they have learned
over the previous six months. ‘These
meetings help foster strong collaborative
bonds between the ESRs and also with
mentors in related fields,’ observes Zanda.
‘Thus, the foundations for continued
European-wide research collaborations
are laid.’

will provide proof-of-concept evidence that
PET imaging can contribute to keep the
healthcare system affordable by making
drug development more efficient and
personalising drug treatments,’ says Zanda.
This, in addition to training researchers
in the field, will help evolve the currently
inefficient drug development process into a
smarter and more successful endeavour.

Laying the foundations
of PET imaging
PET3D Principal Coordinator Professor Matteo Zanda discusses the impact of the network’s significant
undertaking and the value of collaboration to addressing the future challenges for imaging techniques
How did you
become involved
in such an
important topic?
I am a synthetic
organic chemist
by background, but I have been working
at the interface with biomedicine for many
years now. The group I coordinate has a
mission to use chemistry to find innovative
solutions to translational biomedicine and
imaging problems. To achieve this, we work
side-by-side with biologists and clinicians.
We believe that chemistry offers powerful
tools for addressing unmet medical needs
and we strive to support biomedical
research from lab-bench-to-bedside. We
have a keen interest in molecular imaging,
with a focus on Positron Emission
Tomography (PET).
The PET3D (PET imaging in Drug Design and
Development) project includes aspects that
focus on engaging with and training 15 Early
Stage Researchers (ESRs). Can you explain
the ways in which this is taking shape, and
what the benefits of the project are?
The training programme is very rich; it
involves a PhD course for all ESRs, but
in addition, considerable importance is
placed on transferable and generic skills

training. Every six months a different
training event, school and dissemination
activity is organised by one of the eight
PET3D beneficiaries. This not only covers
the ESRs being exposed to the diverse
research expertise of each beneficiary, but
also involves the ESRs being taught how
to effectively communicate science, and
how to write papers, grant proposals and
CVs. In addition, training is also given in
intellectual property rights, ethical issues
and entrepreneurial initiatives.

PET3D. Leading experts in medicinal and
organic chemistry, peptide and protein
chemistry, radiochemistry, pharmacology,
cell and preclinical biology, molecular
imaging, image analysis, and radiology
are involved in PET3D, providing an
exceptionally fertile research and training
environment.

Collaboration clearly plays an important role
in the success of the project. What does each
collaborator bring to the table?

One of the challenges is to fully realise the
potential expertise of the whole consortium
from the outset. Often in science, many
problems are ‘old problems’, that can be
solved by simply taking full advantage of
collaborations. We have a huge amount of
knowledge available and we are mindful
of the importance of creating an open
environment for discussion of any obstacle
the ESR is facing – and there will be many.
At each six-monthly network meeting there
is half a day set aside for all ESRs to present
what they have been doing in the previous
six months. It is a unique opportunity, as the
whole consortium is the captive audience
with a common goal for the success of the
PET3D project.

The eight beneficiary institutions are
University of Aberdeen, UK; Stichting
VUmc in the Netherlands; Vrije Universiteit
Brussel, Belgium; University of Bergen,
Norway; Asociacion CIC BiomaGUNE, San
Sebastian, Spain; Westfaelische WilhelmsUniversitaet, Muenster, Germany; Imanova
Ltd, UK; and AstraZeneca plc, Sweden.
All collaborate closely in the research
programmes to stimulate expansion of
knowledge and expertise. All have a PET
Centre onsite, with the only exception being
AstraZeneca, which is the ‘big pharma’
partner, whose role is to provide a proofof-principle validation and essential input
on the research activity developed within

What are the challenges that have come
about while undertaking this research? How
have you dealt with these?
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The next generation
of researchers
PET3D is an exciting initiative funded by the European Commission, which promotes mobility of
students. Top students have been recruited from across the world to come together to train in worldclass, innovative research using PET imaging. Here they share their thoughts on the PET3D project
and how this valuable experience will help guide their future in healthcare research
Can you talk a little about the science you
are currently working on?

Antonia Högnäsbacka

Beatrice Longo

Ilaria Patruno

Claudia Foray

Marion Chomet

Irene Feiner

Davide Cirillo

Alessandro Colombano

Cristina Barca

Jessica Bridoux

Cinzia Marceddu
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Antonia Högnäsbacka: I am from Finland
and I am currently working at the VU
University Medical Center Amsterdam in the
Netherlands, developing new radiolabelled
tyrosine kinase inhibitors. I have been
working on a metabolite study for the PET
tracer I have been developing, as well as
initiating the in vitro study. Hopefully, this
tracer can be used in the near future to
image specific tumours.

Markus Artelsmair

Valentina Lykhopiy

Ilaria Patruno: I am working in the
cardiovascular area and I am based
at the University of Aberdeen, UK. My
research project is focused on the design
and synthesis of a tracer to support the
development of drug candidates to treat
metabolic syndrome using PET imaging. In
particular, this project is based on different
stages: at first I will deal with the chemical
synthesis of the cold tracer, then I will
perform the biological assays in vitro and,
finally, I will develop the radio tracer and
test its activity in vivo.
Beatrice Longo: I come from a small
town near Lecce in Italy and I am working
under the supervision of Professor Matteo
Zanda at the Institute of Medical Sciences,
University of Aberdeen. My project deals
with the development of a versatile PET
imaging strategy with cancer targeting
antibodies.
Claudia Foray: I recently started my PhD
at the European Institute for Molecular
Imaging, Germany. I am part of the
group of Professor Andreas Jacobs and
the main topics of my research will be
neuroinflammation and modulation of
the immune response in glioma models.
I am just at the beginning and still
developing the future research plan, but
I will focus my attention and my research
on a specific receptor named CSF-1R,
expressed on microglia and macrophages.
The interest behind this protein is to study
how its inhibition affects the tumour

microenvironment and development using
multimodal imaging tools, in order to reach
a therapeutic outcome that can help doctors
and patients.
From your perspective, what is the best
thing about being involved in the PET3D
project?
Marion Chomet: This project is mainly
translational and as a pharmacist and
radiopharmacist, I always want to keep
one foot in the clinical side and be able
to see the bigger picture while doing
research. In my particular project, I work
on all the different aspects of PET imaging,
from radiochemistry and more biology
experiments, to in vivo imaging. I think this
is very exciting and fits perfectly with my
background.
Beatrice Longo: I think the best thing
about this project is its multidisciplinary
and collaborative nature, together with
the opportunity to work with cutting-edge
technology and to pursue exciting research
that combines chemical synthesis with in
vitro and in vivo studies.
Irene Feiner: I am from Germany and I
started my PhD in February this year at
CIC biomaGUNE in San Sebastian, Spain.
I like the fact that it involves a group of
same stage students all facing the same
challenges. The fact we work closely with
a group of experienced scientists who act
as our supervisors is good too – they all
have different knowledge around the main
subject of PET imaging in drug design and
development. There is also the opportunity
to build a network around Europe.
What inspires you in your studies?
Davide Cirillo: In my work at the University
of Bergen in Norway, I am inspired by the
possibility of giving a tiny contribution to
the scientific world and also the possibility
to learn a little bit more about a field that I
really love – chemistry.

PUBLIC DISSEMINATION EVENTS

The best thing about this project is its
multidisciplinary and collaborative nature,
together with the opportunity to work with
cutting-edge technology

Alessandro Colombano: I graduated in
chemical and pharmaceutical technology
and spent nine months on my thesis in a
medicinal chemistry laboratory; I worked
on the synthesis of new molecules aimed
to treat autoimmune diseases and cancer.
I’m still involved in research because of
the joy of holding in your hand something
you designed on paper a couple of months
before, the joy of experiencing science in
your everyday life. This is what inspires me.
How do you balance your research with
outside interests?
Cristina Barca: I grew up in Switzerland
and I am now at the European Institute
for Molecular Imaging in Germany. As for
many people, sport plays an important
role in my life. Physical exercise, relaxation,
entertainment and socialising are essential
parts of my health and wellbeing and I find
all that in sport. It’s important to set aside
some personal time; that is why I practise
scuba diving during the weekend and salsa
lessons on Sunday.
Markus Artelsmair: Sport is my main hobby.
I have competed in swimming competitions
in the past, however I now mostly compete
in running events, most recently the
Gothenburg Half-Marathon. Being Austrian,
I obviously like to ski in the Alps whenever
I can. Cycling is also great. At AstraZeneca
I have the possibility to exercise regularly in
the provided facilities, which aids my focus
at work.
What is the most challenging aspect of your
work so far?
Jessica Bridoux: While this PhD at Vrije
Universiteit Brussel in Belgium is a longterm project, it is only a small part of a
much larger picture and it is necessary to
take into account external factors such as
clinical study durations and the timings of
the other ESR projects. This PhD allows me
to also consider the developmental aspects,
which are essential for future clinical trials. I
like the challenge of working with specialists

from many different fields such as medicine,
biology and bioengineering, whereas I
previously had only encountered other
chemists.
Where do you hope to see yourself in the
future?
Valentina Lykhopiy: I am from Belgium and
after obtaining my PhD at CIC biomaGUNE,
I would like to do a postdoctoral
programme in the pharmaceutical industry
or in collaboration with the industry. In the
PET3D project I am involved in innovative
research that promotes a more targeted,
rationalised and personalised approach
to DDD. The training activities cover
interdisciplinary research and consortiumwide schools and courses with important
networking opportunities. I believe that
through the PET3D project I will obtain the
essential scientific and transferable skills
for successful employment in an industrial
setting.
Markus Artelsmair: I don’t yet have a
well-defined plan for the next 10 years
and with so many possible factors it is
near impossible to do so. However, I have
considered a few options to varying degrees.
I would like to remain connected to science,
but I cannot see myself in the laboratory
my entire life. I would likely aim for more
managerial responsibilities and to diversify
my skills portfolio. I do hope my education
will prepare me well to take life as it comes
and make the best of it.
Cinzia Marceddu: Five years from
now I would like to be working in the
R&D department of a pharmaceutical
company. I’m interested in the preclinical
development of tracers and drugs from
the synthesis to in vitro studies to in vivo
testing. It’s important for me to widen my
skill set at Imanova and on secondments,
as I would like to develop a good
understanding of every step of the process
and familiarise myself with the most
important techniques involved to be able
to oversee an entire preclinical project.

The next PET3D dissemination event will be
in Spring 2018. It will be a one-day training
event on ‘Complementary and Transferable
Skills for Scientists’ at CIC biomaGUNE, San
Sebastian, Spain. In September 2018, we
will have the training workshop ‘European
Regulatory Aspects in Radiopharmaceuticals’
in Bergen, Norway. For news about all the
public and dissemination activities of the
PET3D consortium, check out the website
www.pet3d.eu.
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