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EXECUTIVE SUMMARY

A FET Flagship on Personalised and Patient Centred Healthcare

Leadership and Governance  Under the leadership of Prof. Rui L. Reis, Director of 3B’s Research

of the Preparatory Action Group!, Vice-Rector of Research and Innovation at the University
of Minho? and Global President of the Tissue Engineering and
Regenerative Medicine International Society (TERMIS) 3, the
University of Minho is coordinating an ambifious and large-scale
proposal for a preparatory action targeting the health and life
sciences area and specifically focused on Personalised and
Patient Centred Healthcare. This proposal is the result of a merger
of related initiatives that applied to the FET Flagship open
consultation. The University of Minho is supported by a very strong
Steering Committee of 16 organisations. The core and
multidisciplinary partnership thus joins under a single initiative
several of the leading scientific and technological leaders
working in the health and life sciences fields. The partnership’s
extensive experience in these fields, coupled with a strategic
vision for the future of health, will guarantee a disruptive
approach in the definition and implementation of this action.

The context for personalised Despite significant advances in medicine, the current context

and patient centred and healthcare outcomes are still inadequate. The ageing

healthcare population, which continues to grow; the manifestation of
chronic diseases (e.g. heart diseases, type 2 diabetes), also
related to the ageing population; and healthcare costs, which
place a significant burden on national economies, all call for a
revolutionary change in the healthcare landscape. This new
landscape is possible in the near future, based on new science
and fechnologies, where the healthcare system will be patient
centred, treatments will be evermore personalised, and the
patient will be involved in decision-making.

Existing fragmentation in There have been many recent developments in various health
health sciences and sciences and fechnological fields, including but not limited to
fechnological fields fissue engineering, biomaterials, biofabrication, bionics, stem

cells, nanotechnology, multi-OMICS, big data and imaging. These
and many other fields, based on new knowledge and
technological advancements, have the potential to generate
impactful contributions for the development of new and
improved therapies. However, many of these scientific areas and
fields remain fragmented and have not yet been explored from
an integrated approach. Developments are still achieved in
isolation and within individual fields. Thus, there is an evident

1 3B’s Research Group: https://3bs.uminho.pt/
2 University of Minho: https://www.uminho.pt/EN
3 TERMIS: https://www.termis.org/
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Objective and Grand
Challenge of the Flagship
initiative

Scientific and technological
goals of the initiative

opportunity for different fields to strategically work together under
a common objective: to develop new solutions targeting
personalised and patient centred healthcare.

The objective of the proposed action is to drive a transformation
in the current situation by developing a game changing strategy
and promoting a paradigm shift in the health and life sciences
field. The grand challenge is to restructure current research
efforts, moving from multi to transdisciplinary, and also
converging stakeholders (i.e. academia, research, industry,
associations and societies, and authorities) through strategic
interactions towards a more predictive rather than reactive
healthcare. The challenge is to develop efficient, personalised
and patient centred regenerative medicine therapies (rather
than relying on substitfution and treatment of symptoms), along
with more effective early diagnosis tools and prevention care,
patient empowerment and out-of-hospital/ remote care. The
challenge is also to put the emphasis on patient involvement and
responsibility, rather than only the providers’ responsibility. This will
lead to increasingly patient centred healthcare that will serve to
improve the sustainability of healthcare systems.

The main scientific goals of the project consist in the development
of patient-matched therapies for freating diseases that have a
great impact on society (e.g. those associated to ageing and
chronic diseases) or on the patient (e.g. rare diseases). Other
scientific and technological goals include the development of
early and accurate diagnostic technologies and predictive and
preventive tools that enable a paradigm change in healthcare.

To achieve these paradigm-changing goals, the Preparatory
Action will support the design of a scientific and technological
roadmap (see Figure 1) that foresees the concerted effort of
leaders of different research fields going from basic to applied
research on fissue engineering, biomaterials, biofabrication,
biosensors, stem cells, nanotechnology, multi-omics, big data,
imaging, etfc. The development and implementation of the
roadmap also includes the efforts of social sciences and
economy experts to create awareness and acceptance of the
new technologies, as well as experts to cope with the regulatory
framework, marketing and costs supporting the new advanced
therapies to be developed.
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Figure 1. Long-term scientific
and technological roadmap

The roadmap’s converging
and integrative platforms

The roadmap will be implemented through three stages that
include the shifting, converging and integrating of the various
fields currently working in isolation or at a distance from each
other. The three stages include:

1. IDENTIFYING synergies between an increasing number of
scientific areas and tfechnologies;

2. SHIFTING these by promoting specific challenges -
moonshot projects. Along this process, the various fields
will be shaped to accommodate the integrations with the
other adjacent fields.

3. Increasing the complexity of the successive moonshots will
require the CONVERGING of additional fields, unfil
reaching a perfect orchestrated INTEGRATION.

The roadmap focuses on overcoming fragmentation through a
paradigm shift in the convergence of scientific fields and
stakeholders into transformative and core platforms towards four
patient centred healthcare pillars: (1) integrated diseases
prevention, (2) multicentred diseases prediction, (3) personalized
therapies and freatments and (4) participative society.

Defined during the one year Preparatory Action, the initiative will
implement the developed scientific and technology roadmap
and will identify strategic paths to move from fragmented areas
fo continuously converging areas, addressing both basic and
applied research. In doing so, the action aims to achieve a
number of key transformative platforms, including converging
platforms and integrative platforms. These platforms mobilise
multiple scientific areas and incorporate key future and emerging
technologies.

Converging Platforms:

e Advanced Manufacturing: will be cenfred on the
increasing integration of all the new/available innovative
and relevant technologies including bioprinting, 3D
biofabrication, microfluidics (lab-organ-on-a-chip),
bioreactors, etc., centfred on new developments of
regenerative medicine therapies. It will also support the
development of innovative devices, such as portable
diagnostics tools, health sensors, wearables, etc.

¢ Imaging, Biosensing, and MultiOmics: will integrate
knowledge generated by each of those technologies
enabling the generation of real time data for supporting
the development of patient-centred personalised and
regenerative therapies. The infegration of biosensing and
imaging will enable following in real fime the evolution of
specific biomarkers identified in multiomics analysis,
providing new insights info the onset and progression of
diseases and efficacy of the therapies to be developed.
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Involvement of stakeholders
and mobilisation of critical
mass

4 Numbers are as of February 1, 2018.

e MultiScaleBiology: will be based on the increasing

awareness of the complexity of biological systems and the
importance it assumes in the development and outcomes
of engineered therapeutic strategies.

Integrative Platforms:

e Big Data and Deep Learning: will use artificial inteligence
as a disruptive tool for the management and analysis of
the big data generated by the transformative platforms.
The development and application of algorithms allowing
to learn from new data is expected to produce great
developments in disease diagnosis and prevention,
freatment options, the development of cures and drugs
and the business of healthcare.

e Health Policies and Social Sciences: will assist in the
definition and implementation of a series of coordinated
and coherent actions from all sectors and the whole
spectrum of society, as many of the main drivers of bad
health lie outside the control of health ministries, systems
and professionals.

e Health Economics and Regulatory Issues: will design
health economic policies and a regulatory agenda
considering the evidence-based fechnology approach,
focusing on health applications in primary production,
health, and industry. This platform will support the
expected increase of the innovation rate in the areas of
healthcare by providing adequate health economics
policies and future regulatory perspectives for best
defining a clear regulatory path of consumption, use and
reimbursement in benefit of the Patient.

In addition to the core partnership, consisting of 16 organisations
and covering 10 European countries of a wide geographical
scope (see section ‘Steering Committee’), the project has also
mobilised many more than 300 stakeholders from various
categories (detailed in the Sections below): Academia and
Health Institutes (ca. 150), Research Institutes (ca. 45), Industry
and Associations (ca. 95), and Authorities (ca. 25) from 31
countries (including 27 from the EU and Associated Countries).4
With regard to Authorities, it should be emphasized the support of
authorities at Ministry level, including the Ministry of Research
(Greece), Ministry of Education and Science (Bulgaria), Ministry of
Education, Science and Culture (Iceland), Ministry of Education,
Science and Sport (Slovenia), Ministry of Science, Education and
Culture (Germany), Ministry of Health (Italy), Ministry of Health
(Portugal), and the Ministry of Science, Technology and Higher
Education (Portugal). The full list of supporters is available at the
project website.
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Activities of the one year
Preparatory Action

Impacts

As aforementioned, the implementation of the project and long-
term scientific and technological roadmap and the will be based
on the activities developed during the one-year Preparatory
Action. Several activities are envisioned for the Preparatory
Action. These will focus on defining how the Flagship initiative will
function and be implemented, how it will be governed, how
stakeholders will be mobilised and involved, how results will be
exploited, among others.

Specific activities will include:

e Defining the Flagship’'s Strategy and operational
framework, focusing on the operations, implementation
of the S&Troadmap, financial approach and involvement
of partners.

e Consolidating the long-term vision and unifying goal of
the Flagship and defining measurable and realistic short
to long-term S&T objectives and milestones.

e Defining the scientific and technological research
roadmap, including how R&D will be promoted and
implemented in the course of the initiative.

e Managing Scientific and industrial engagement, not only
to receive their support, but to involve them in the project
and development of the roadmap (through workshops,
consultations and other activities).

e Defining the Governance of the initiative, including
decision making and involvement of stakeholders.

e Defining the exploitation and impact potential of the
initiative, including how results will be managed and
supported on a market analysis.

¢ Managing dissemination and public outreach, focused
on the one-year preparatory action, which willinclude the
development of a plan, materials and implementation of
specific events (e.g. a large conference).

e Ensuring the management and coordination of the one
year Preparatory Action.

The integration and convergence of fields will lead to a new era
in healthcare based on regenerative, precision and personalised-
medicine therapies centred on the patient. Furthermore, it will
generate new avenues for predicting and preventing disease.
The action will build on the critical mass of experts from different
fields, which will generate the momentum to provide a
contfinuous and tangible development of different advanced
therapies for regenerative, precision and personalised medicine.
The vision behind the emerging areas of predictive, preventive,
personalised and partficipative healthcare is the radical
improvement of the quality of life of billions of patients worldwide.
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Economic benefits and impact

The new science and technologies developed as part of this
initiative will contribute to a new way of thinking about
healthcare, which willimpact how it is managed. The promotion
of personalised medicine, based on newly developed
technologies will bring a long-term reduction in healthcare costs.
Potential savings will vary depending on the diseases that are
being addressed. For example, the use of personalised medicine
tests can reduce hospitalisation rates by 30%° or provide $2.000
USD in savings per patienté. The market perspectives are also
positive, with the personalised medicine market estimated to
reach $2.4 trillion USD by 2022, and $130 billion just related to
regenerative medicine’.

Social benefits and impact

The initiative will result in new scientific and technological findings
that, on the one hand, can underlie future investments in health-
related infrastructure, and on the other, lead to the development
of solutions and therapies with an impact on society and the
patient. For example, the development of new therapies will
allow a shift from reactive treatments to preventive ones; new
tests will help identify targeted therapies that improve the
outcomes of treatments, reduce potential side-effects and
potential adverse drug reactions; personalised therapies can also
increase patients’ adherence to treatments. Another impact is
the increased involvement of ICT in the sector and the
importance of big data, which is relevant to society (considering
the management and security of data). Lastly, advances in these
scientific and technological fields have the potential to lead to
new businesses and employment opportunities.

Effects on research, collaboration and research talent

The project will have an important impact on research, by
converging and integrating R&D from the wide array of scientific
areas and technologies related to the health and life sciences.
This will be supported by the more than 300 associated partners
and supporters involved in the project, which are fully committed
to advancing fransdisciplinary cross-border R&D aligned with the
scientific  and technological roadmap. The initiative will
amalgamate diverse S&T disciplines into long-lasting platforms,

5In the case where heart patiens use a prescribed drugn based on availabiltiy of genetic information
[Source: Lewensohn D (2010), Towards Personalised Healthcare (Karolinska Institutet, in association with
Science Business) http://www.sciencebusiness.net/sites/default/files/archive /Assets/5a9b0ad5-bd 1e-4d99-
92e8-8bec4a89574a.pdf]

¢ In the case of breast cancer therapy [Source: Same as 9]

7 Regenerative medicine: The next generation of therapeutic products is set to shake up the pharmaceutical
world. Roland Berger (2017).

https://www.rolandberger.com/publications/publication pdf/roland berger regenerative medicine.pdf
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In summary...

which will nurture trans-disciplinary research ad collaboration,
resulting in a new era of European medical R&D. It is expected
that this also contribute to a long-term cultural shift within the
European S&T community, including a new way of thinking and
different approaches to R&D among researchers, technology
developers, decision-makers and others. Furthermore, the
involvement of authorities during the Preparatory Action and the
flagship is also a relevant impact on research efforts in the EU.

Creation of EU-added value and enhancing outcomes of
research programmes

EU-added value will be created through the long-lasting
collaborations that will be established between the various
aforementioned actors. Their involvement in the Preparatory
Action will support the development of the S&T roadmap taking,
taking into consideration all perspectives in a quasi-quadruple
helix approach. Regional and national authorities play a
particularly important role as they will define their own priorities
and make available complementary funding. By engaging with
authorities, the action will be better positioned ensure a greater
coherence between the initiative’s priorities and those at regional
and national level. Value will also be brought to the EU and the
initiative through a partnering mechanism, facilitating the
implementation of Partnering Projects funded by regional and
national authorities, and with objectives aligned with those of the
Flagship initiative. The initiative will also contribute to enhancing
the value of these Partnering Projects and the programmes that
funded them by providing specific platforms and benefits that will
increase their international visibility.

The challenge behind the proposed action is vital for the future of
Europe’s healthcare and the wellbeing of its population. The
concerted efforts of these areas, the multidisciplinary nature of
the envisioned work, and the involvement of hundreds of
stakeholders from different areas will be possible under the
framework of the FET Flagship instrument. The underlying societal
challenge is massive and crucial for the future of healthcare and
wellbeing of the population, and this is the right moment to take
advantage of the unique position of Europe to launch such great
endeavour. The focused efforts of all those areas, ifs
multidisciplinarity and interdisciplinarity, make this challenge only
possible to be tackled with the catalytic framework of the FET-
Flagship instrument of the European Commission.

Contacts

Website

sec-rlreis@reitoria.uminho.pt

fetflagship-phc@spi.pt

http://www.fetflagship-personalisedhealthcare.uminho.pt/
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Figure 1. Long-term scientific and technological roadmap
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8 The full and updated list of Associated Partners and Supporters from Academia and Health Institutes is available on
the project website: http://web.spi.pt/fetflagship-personalisedhealthcare/supporters/
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Yvette van Kooyk

Fabrizio Conicella

Pavel Martdsek

Jan Cobbenhagen

Neli Koseva

Maurizio Peruzzini

Hans van Leeuwen

Roberto Cingolani

So Ra Park

Nicolds Olea Serrano

Pilar Sepulveda Sanchis

Maftthias
Schnabelrauch

Amsterdam Infection &
Immunity Institute
(AI&N)

Bioindustry Park Silvano
Fumero spa

Biotechnology and
Biomedicine Center of
the Academy of
Sciences and Charles
University in Vestec

Brightlands Maastricht
Health Campus

Bulgarian Academy of
Sciences

Consiglio Nazionale
delle Ricerche -
Department of
Chemical Science and
Materials Technology
Erasmus University
Medical Center
Rotterdam

Fondazione Istituto
Italiono di Tecnologia

Global Stem Cell and
Regenerative
Medicine Acceleration
Centre

Granada Institute for
Biomedical Research

Health Research
Institute Hospital la Fe

INNOVENT

Name Institutional Affiliation

Mario Cavalli

Gorazd B Stokin

Valentina Tozzini

Gualtiero Ricciardi

Claudia Ligner

Kazimierz Strzalka

Sveinn Margeirsson

Nick McNally

Gabriele Hintzen

Radek Zboril

Marianne van der
Steen

Dragomira Majhen
Ivica Rubelj

Instituto Ortopedico
Rizzoli (IOR)

International Clinical
Research Centre of the
St. Anne’s University
Hospital Brno

Istituto Nanoscienze -
Consiglio Nazionale
delle Ricerche

Istituto Superiore di
Sanita (The Italian
National Institute of
Health)

Ludwig Boltzmann
Institute for
Experimental and
Clinical Traumatology

Matopolskie Centrum
Biotechnologii of the
Jagiellonian University

Matis

National Institute for
Health Research -
University College
London Hospitals
Biomedical Research
Centre

Novartis Institutes for
BioMedical Research

Regional Centre of
Advanced
Technologies and
Materials (RCPTM)

RegMed XB

Ruder Boskovic Institute
- Department of
Molecular Biology

° The full and updated list of Associated Partners and Supporters from Research Institutes is available on the project
website: http://web.spi.pt/fetflagship-personalisedhealthcare/supporters/
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Name Institutional Affiliation

Arnd Schimanski

Milan Rocen

Beat Lutz

Vlad T. Popa

Cosimo Carfagna

Innovent

Institute for Clinical and
Experimental Medicine
Prague

Institute for
Physiological Chemistry

Institute of Physical
Chemistry of the
Romanian Academy
Institute of Polymers,
Composites and
Biomaterials

Olatz Murua; Ainhoa
Pena Zalakain

Santos Merino

Jan van der Valk

Anthony Atala
Norma Zayas

Name Institutional Affiliation

TECNALIA

TEKNIKER

The Dutch 3Rs-Centre
Utrecht Life Sciences
(ULS)

Wake Forest
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INDUSTRY AND ASSOCIATIONS!10

Vladimir Mironov
Alexander Ostrovsky

Tomi Kalpio

Erwin L Roggen

Olivier T. Guenat

Salvador Oyonarte
Gdbmez

JesUs Quero Molina

Patricia Malafaya

Ester Middelkoop

Fabrizio Conicella

Sesto Viticoli

Paolo Bonaretti

Kristin Fabre

Peter Ertl

3D Bioprinting Solutions
/ INVITRO-Moskva LLC

3DTech

3Rs Management &
Consulting ApS

Abbvie

Acuitive Technologies
Aerogen

Acuitive Technologies
Aerogen

AlveoliX

Andalusian Network for
Transfusion Medicine
Andalusian Public
Foundation Health
Sciences
Technological Park of
Granada (PTS
Granada)

Aquila Bioscience
Arch Therapeutics
Association For The
Advancement Of
Tissue Engineering And
Cell Based
Technologies &
Therapies (A4Tec)
Association of Dutch
Burn Cenfres (AdBC)
Associazione Cluster
Innovative bioPmed
Associazione ltaliana
per la Ricerca
Industriale

ASTER

AstraZeneca

Austrian Microfluidics
Initiative

Name Institutional Affiliation

Laura Calza

Jeffrey Gimble
Trivia Frazier

Neil Goodwin

Nasser Sadr
Andreas Weiler

Philippe Gravagna
Yves Bayon

Eike Dazert

Yeon Chun Yoo

Douglas L. Edgeton

Hakim Yadi

Doram Elkayam
Sandra Ferretti

Irish Medtech
Association

Italian Regenerative
Medicine Infrastructure
(IRMI)

Jazz Pharma Ireland
LACell, USA & Obatala
Sci

Liverpool Health
Partners

Lake Region Medical
Lonza

Medical Energetics
Medtronic - Sofradim
Production

medways e.V.

Medftronic

Meta Biomed Co.
Mylan

Neograft

NeoSurgical
Neuravi
North Carolina

Biotechnology Center

Northern Health
Science Alliance
(NHSA)

Novo Nordisk

Obelis SA

10 The full and updated list of Associated Partners and Supporters from Industry is available on the project website:
http://web.spi.pt/fetflagship-personalisedhealthcare/supporters/
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Name Institutional Affiliation

Maria Pascual de
Zulueta

Erik Steinfelder

Ranieri Cancedda

Ciocan Lucian Toma

Laura Chies

Hak-Su Jang

Andrea Chiesi

Daniela Degli Innocenti
Roberta Buti

Laura Calza

Giacomo Guidi

Alessia Zanelli

David Basketter

Evelina Milella

Cristina Zanini

Jacques Demotes

Giovanni Migliaccio

Cécile Legallais

Davide De Lucrezia

Marina Gerini

Andrea Paolini

Basque Health Cluster

Biobanking and
BioMolecular resources
Research Infrastructure
Biorigen Srl

Boston Scientific
Clonmel

Boston Scientific
Galway

C.M.l. Ciocan Lucian
Toma

Centre of Molecular
Biomedicine

CGbio Co., Ltd.

Chiesi Farmaceutici

Clust-ER for Health and
Wellbeing in Emilia
Romagna

Collagen Solutions

COMECER

Cook Medical

DABMEB Consultancy
Ltd

Distretto tecnologico
sull'lngegneria dei
polimeri e Materiali
compositi e Strutture

EUROCLONE SpA

European Clinical
Research Infrastructure
Network (ECRIN)
European Infrastructure
for Translational
Medicine (EATRIS)
European Society for
Artificial Organs (ESAO)
Explora Biotech

Factor Bioscience
Flemming Medical
Fondazione Regionale
per la Ricerca
Biomedica - FRRB
Fondazione Toscana
Life Sciences

Leo Price

Alessandro Maggi
Elisabetta Boni

Bjorn Larus Orvar

Vassilis
Anastassopoulos
Sandra Mjéll Jénsdottir-
Buch

Fabien Guillemot

Jose Baena Marisol
Cardona

Joshua Hunsberger

James Otter

Raimundo Carlos
Garcia

Joaquin Poch Broto

Mircea Istodorescu

Cristinel Vodislav

Olafur E. Sigurjénsson

Juan Francisco Madrid
Cuevas

Josep Samitier

John Gleeson
Michael Burnet
Enrigueta Vallejo
Teresa Sanchez
Coca lordache
Mihaela Pop

Name Institutional Affiliation

Levent Piker
Christian Koch

OceanBasis

Ocean Harvest
Technology

Ocello
Officine Ortopediche
Rizzoli

ORF Genetics
Patras Science Park

Platome Biotechnology

Poietis
Regemat 3D

RegenMed
Development
Organization
Renovos Biologics
Limited

Royal Academy of
Medicine of East
Andalusia (RAMAO)
Royal National
Academy of Medicine
of Spain (RANM)

S.C. Medical Ortovit

S.C. Vodimedicor SRL

Scandinavian Society
for Biomaterials
Spanish National
Society of Histology
and Tissue Engineering
Spanish Platform in
Nanomedicine
(NanoMed Spain)

Spraybase

Stemcell Technologies
Stryker
SurgaColl

Synovo

TeraCrystal
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Name Institutional Affiliation

Steffen Howitz

Peter Koltay
Clemens Pecha
Roland Zengerie

Begona Castro
Eva Gonzalez
Julio Font
Alexandre Barros
Ruggero Cadossi

Jan Lichtenberg
Wolfgang Moritz
Patrick Guye

Jos Malda

Gattefosse
Corporation

GeSiM - Society for
silicon microsystems
mbH
Hahn-Schickard-
Gesellschaft fur
angewandte
Forschung e.V.

Histocell

HydrUStent
Igea Medical

Insphero

International Society
for Biofabrication (ISBF)

Carine van Schie

Andrea Alimonti

Uwe Marx

Yakov Balakhovsky

Udo Greiser

F.B. Niessen

Joost de Bruijn

Name Institutional Affiliation

The Dutch Burns
Foundation

The Insfitute of
Oncology Research
(IOR)

TissUse

Viscus Biologics
Vivax Bio

Vornia Biomaterials

VU Medical Centre

Xpand Biotech
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