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Reference positions (last 5 years)

 University Governance
 Pro-Rector (2016-2017), Vice-Rector R&D, University of Lisboa (ULisboa), Portugal (2013-2016 )
 General Council of University of Lisbon (UL, Portugal), 2008-2013
 Vice-Dean, Research & Tech Transfer/ International Affairs (FFUL) 2012-2013
 Head of Department Pharmaceutical Technology, FFUL, 2007-2013
 President Department of Pharmacy Practice, FFUL, 2017-2018 and 2018-2022
 President School Council FFUL (2018-2022)
 Coordination group of the Portuguese Observatory for Health Systems (OPSS), editing annually the “Spring Report”
 Member of the Management Board of ISBE (Institute of Evidence-Based Health)

 Research groups Leadership
 Group Leader “Nanomedicine & Drug Delivery Systems” (iMed.UL), 2007-2013
 Group Leader “Intracellular Trafficking Modulation for Advanced Drug Delivery” (iMed.UL), 2013-2014
 iBB (Institute for Bioengineering and Biosciences) @ IST since 2017 (member of scientific coordination board)

 Scientific Societies / International bodies
 SPCF, President Portuguese Society for Pharmaceutical Sciences (since 2016) / Vice-President (2011- 2016) 
 Foreign member of the Spanish Royal Academy of Pharmacy (RANF, since 2017) 
 EUFEPS, Executive Committee (2009-2013 and 2016-2020), Vice-President for the mandate 2019-2020, EUFEPS Council representing SPCF (since 2016); EUFEPS,   Chair of Regulatory Science 

Network (2011-2014 and since 2016) 
 FIP, Vice-chair Regulatory Science Special Interest Group (2011-2014)

 Advisory positions (international)
 External Advisory Board of RESTORE (Horizon 2020 project, NMBP, 2018-2022)
 External Advisory Board of REFINE (Horizon 2020, project NMBP-761104, 2017-2021)
 Advisory Board of NANOMED-ITN, (Horizon 2020, project Marie-Curie Action, MSCA-ITN-676137)
 External Advisory Board of EuroNanoMedNet (ERA-NET in Nanomedicine, FP7/Horizon 2020, EU) (active)
 External Advisory Board of European Doctoral Program in Nanomedicine (NANOFAR, ERASMUS MUNDUS, 2011-2017)
 Scientific Advisory Board of TRANS-INT (Large FP-7 project, 2012-2017, contract nº 281035) 
 Scientific Advisory Board of Z-Cube (Zambon group, Milano, Italy, 2011-2013)

 Editorial Board/International Advisory Board: 
Nanomedicine: Nanotechnology, Biology, and Medicine (IF2015= 6.155, Elsevier, 2010-2015), Frontiers in Bioengineering and Biotechnology (IF=5.122, 2018-today), WIRES – Nanomedicine and
Nanotechnology (IF2015= 4.494, Wiley, 2009- today), International Journal of Nanomedicine (IF2015= 4.383, Dove Press, 2010-today), Drug Delivery and Translational Research (Controlled Release Society, 
Springer, 2011- today) (…)
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Bioengineering (BERG)
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60 years of a stalemate…

B.Munos, Nature Reviews in Drug Discovery (December 2009)



Towards research-driven PPPs…



Innovative Medicines Initiative



IMI2, Strategic Research Agenda (SRA)



Innovative Medicines Initiative (IMI2)



IMI 2 budget (2014 – 2020)

€1.638 bn

€1.425 bn

Other

€213 m

IMI 2 total budget 

€3.276 billion

EU funding 
goes to:

Universities

SMEs

Mid-sized 
companies

Patient 
groups

etc…

EFPIA 
companies

receive no 
funding

contribute to 
projects ‘in 
kind’

Associated 
Partners e.g. 
charities, 
non-EFPIA 
companies
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EFPIA Partners in Research



IMI2 Associated Partners as of Sept. 2019

 Accelerate Diagnostics

 Autism Speaks

 Autistica

 BD Switzerland Sarl

 Bill and Melinda Gates Foundation (BMGF)

 Bio-rad Laboratories

 Cepheid Europe

 CHDI Foundation

 Children’s Tumour Foundation

Datapharm

 Diamond Light Source

European Hematology Association

 International Diabetes Foundation

 Invicro

 JDRF

 KTH Royal Institute of Technology

 B. Helmsley Charitable Trust

 McGill University

 Medecine For Europe

 Medicines for Malaria Venture (MMV)

 Obesity Action Coalition

 Ontario Institute for Cancer Research

 Parkinson’s UK

 Simon Foundation Autism Research Initiative (SFARI)

 Software AG

 Springworks Therapeutics

 T1D Exchange

 TB Alliance

Trial Nation

 University of Dundee

 Wellcome Trust

Total Number of Associated Partners: 31

Total EUR committed: EUR 166,062,214





Pharma pipeline and historical cycles…



Primary cause of failure categories 
for terminated compounds*

“An analysis of the attrition of drug candidates from four major pharmaceutical companies”  - Michael J. Waring, John Arrowsmith, Andrew R. Leach, Paul D. Leeson, 

Sam Mandrell, Robert M. Owen, Garry Pairaudeau, William D. Pennie, Stephen D. Pickett, Jibo Wang, Owen Wallace and Alex Weir, Nature Reviews Drug Discovery, 14: 

475-486 (July 2015)



Therapeutic areas and growing costs in R&D



Potential blockbusters approved in 2017



Potential blockbusters approved in 2018



“Pharmaceutical sciences in 2020”  
(FIP Conference/Workshop, 29 Participants, Amsterdam, 2008) 

Academia

• Lyle Bootman - Dean, School of Pharmacy, 

University of Arizona, USA

• Rogerio Gaspar, - Professor, Faculty 

Pharmacy, University of Lisbon, Portugal

• Hideyoshi Harashima - Laboratory for 

Molecular Design of Pharmaceutics, Graduate 

School of Pharmaceutical Sciences, Hokkaido 

University, Japan

• Tatsuro Irimura - Professor, University of 

Tokyo, Japan

• Donald Light - Professor of Comparative 

Health Care, University of Medicine and 

Dentistry of New Jersey, USA

• Amin Rostami - Professor of Systems 

Pharmacology, University of Sheffield and 

Research Director, Simcyp Ltd, Sheffield, UK

• Malcolm Rowland - Professor Emeritus, School 

of Pharmacy and Pharmaceutical Sciences, 

University of Manchester, UK

• Geoff Tucker - Professor Emeritus, Academic 

Unit of Clinical Pharmacology, University of 

Sheffield and Chairman of Simcyp Ltd, 

Sheffield, UK

Pharmaceutical Industry

• Kumar Bhargava - Vice-President (New Business Ventures), 
Wyeth, USA

• Linda Hakes - Senior Vice President, Schwarz Biosciences 
GmbH, Germany

• Victoria Hale - Chairman and Founder, One World Health, USA

• Jacqueline Hunter - Senior Vice President, GlaxoSmithKline, UK

Banking and Finance

• Gunnar Casserstedt - Chief Financial Officer, Karolinska
Development, Sweden

• Mike Powell - General Partner, Sofinnova Ventures, USA

Pharmaceutical Organizations

• Hans Linden – CEO, EUFEPS, Sweden

• Henri Manasse - Professional Secretary, FIP, USA

• Kamal Midha - President, FIP, Canada

• Vinod P. Shah - Scientific Secretary, FIP, USA

Media

• James Le Fanu - General Practitioner and medical columnist, 
UK

Research Centres and Consultancy Companies

• Daan Crommelin - Scientific Director, Top Institute 

Pharma, The Netherlands

• Charles Hoban - CEO, Cambridge Health Association, 

R&D Economics, Biopharmaceutics Collaboration, 

USA

• Mario Rocci - CEO, Prevalere Life Sciences, Inc, USA

• R.B. Smarta - Managing Director, Interlink Marketing 

Consultancy Pvt. Ltd. Mumbai, India

• Per Troein - IMS Health Strategic Alliances, UK

Regulatory Authorities

• Bruno Flamion - Professor, University of Namur, 

Belgium/ EMEA scientific committee

• Bert Leufkens - Professor, Utrecht University and 

Chair of the Dutch Medicines Evaluation Board, The 

Netherlands

• Malebona Matsoso - Director in Public Health 

Innovation and Intellectual Property (PHI) in the Office 

of the Director General, World Health Organization

• Robert Powell - Office of Translational Science and 

Clinical Pharmacology, FDA, USA

• Lloyd Sansom - Pharmaceutical Benefits Advisory 

Committee (PBAC), Australia



“Pharmaceutical sciences in 2020”

“Pharmaceutical sciences in 2020”
Daan Crommelin, Pieter Stolk, Luc Besançon, 

Vinod Shah,  Kamal Midha and Hubert Leufkens, 
Nature Reviews Drug Discovery, 

volume 9 | February 2010 | p.99-100
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Nanomedicine: 
The “CONVERGENCE” pathway...

The life sciences are in the midst of a revolution. 

Scientists are inventing ways to regenerate lost limbs 

and replace malfunctioning organs. Genomics and 

Big Data are being used to tailor treatments for 

patients’ needs. Therapies to correct disease-causing 

genetic defects are now in clinical trials. Increasingly, 

patients play critical roles in their own care, from 

monitoring their health with wearable devices to 

shaping the direction of research on the diseases that 
affect them.

The technologies driving these and other biomedical 

breakthroughs go well beyond health care. They 

impact food, energy, and the environment to improve 

the lives of millions—if not billions—of people. This 

revolution—called “Convergence”—is creating jobs, 

speeding products to market; improving agriculture, 

defense, the environment, and energy production; 

and helping to grow America’s gross domestic 

product (GDP). The Convergence Revolution promises 
to enhance quality of life worldwide.





Artificial Intelligence (AI)

 More for less: AI, the ability of computers to think like humans, is anticipated to transform health care
by completing tasks currently performed by humans with greater speed and accuracy, and using
fewer resources.

 Within health care, AI includes clinical tasks such as diagnosing patients and spotting disease
outbreaks earlier; accelerating the development of new drugs and devices; and streamlining
administrative duties such as approving claims and rooting out fraud. Frost and Sullivan projects that
90 percent of US hospitals and insurance companies will implement AI systems by 2025.

 AI has the potential to improve the accuracy, precision, and timeliness of patient diagnoses, which
could increase therapeutic success rates and decrease unnecessary medical interventions. 
Population health would improve with better understanding of behavior patterns that impact chronic
disease outcomes. Streamlining administrative duties may improve operational efficiencies.

 Increased adoption of AI will likely depend on:

 Innovators’ ability to decrease cost and improve accuracy of Technologies such as natural language
processing, big data, and cognitive technologies;

 Health care professionals’ and patients’ acceptance and trust of AI tools.

 Use case: Watson Oncology is an AI solution that helps oncologists keep up with the field’s rapidly
expanding evidence base. A collaboration of IBM and Memorial Sloan Kettering, Watson Oncology
provides individualized treatment options for patients based on their specific case details and existing
clinical evidence. The technology will assist oncologists with the challenging task of synthesizing the
latest research and best available information to improve patient care.



Bridging areas on Health research and innovation
(Health sciences/Healthcare)
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Trends in new medicinal products: hybrid nanotechnologies

from pharmaceuticals to incorporated ICTs 



“Big” Health Data

29

Genomic data

Population registries,

Clinical trials databases

Bio-sensors

Clinical 

applications

Care pathways, 

decision support, 

trends and alerts

Mobile devices
Environmental data

Social networks



The Big Data for Better Outcomes programme at a glance



Outreach Dissemination 

GROWTHINNOVATION
CAPABILITIES

JOBS

Business
creation 
activities

Higher 
education 
activities

Innovation-
driven research 

activities
Research

actors

Business
actors

Higher 
education

actors

Entrepreneurship

Entrepreneurial
talent

Start-ups,
Spin-offs

New products, services 
and business models 



Connecting high potential areas with an integrated innovation processes

Challenge 1

Promote

Healthy Living

Challenge 2

Support

Active Ageing

Challenge 3

Improve 

HealthCare

Removing

Barriers to

Innovation

Leveraging

Talents & 

Education

Leveraging Enabling 

Technologies and 

Exploiting

Big Data

Successful start-ups

Economics growth

Better trained personnel and new 

jobs

Fast market access and 

diffusion of innovative

products and services

Globally competitive 

European industry

Better quality of life

Citizens enabled to take 

ownership of their health

Empowered citizens to take choices 

for longer active and social life 

Improved patient pathways, cost-

effectiveness, sustainability and 

quality of healthcare

Stronger innovation eco-systems at 

CLCs and the EIT Health InnoStars

A

B

C





New areas...

• Data / Digital Technologies • Biopharmaceutical R&D+Innovation

Approved in 2018

Approved in 2017

R&D integration

Specialisation/Personalised care

Manufacturing capacity



Health innovation with societal impact

Personalized Medicine in Canada: A Visual Summary, Allie Janson Hazell (Dec 22nd, 2011)

http://www.thegenoscape.com/2011/12/22/personalized-medicine-in-canada-a-visual-summary/



Human development and pattern changes in geographical distribution



Impact of demographics on healthcare…

Public Spending on health and long-term care: a new set of projections 
(OECD Economic Policy Papers, 06, June 2013)



Horizon 2020
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European Science Policy

Horizon Europe
European Commission proposal: 7th June 2018

European Parliament vote: 17th April 2019

 The European Commission has proposed a total budget of €161.6 billion for 

the four programmes: €94.1 billion for R&D in Horizon Europe; €16 billion for 

space; €9.2 billion to boost Europe’s digital capabilities in the Digital Europe 

programme; and €42.3 billion for the Connecting Europe infrastructure

programme, of which €3 billion would be spent on digital infrastructure.

Horizon Europe’s association rules are to be discussed as part of 

negotiations on the EU’s overall long-term budget, which was originally 

supposed to be finalised in time for the next EU summit in Sibiu, Romania 

on 9 May – six weeks after the UK was due leave the EU on 29 March.

Currently, member states are deadlocked over the EU budget and Commission 

proposals to increase richer countries’ contributions, while cutting money paid 

to poorer member states.

In December 2018, budget commissioner Günther Oettinger pushed the 

budget deadline back to October 2019.
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Horizon Europe
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Horizon Europe
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Horizon Europe
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Horizon Europe
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Horizon Europe
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Horizon Europe: moving towards Innovative Health Initiative ?
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Horizon Europe: moving towards Innovative Health Initiative ?
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Horizon Europe: moving towards Innovative Health Initiative ?

Maintaining an innovative, sustainable and globally competitive health industry

1.Efficient innovation management strategies, including intellectual property, to translate breakthrough technologies into health
care applications. 

2.Efficient collaboration with regulatory authorities and health care providers for an optimal time to patient access. 

3.Novel methodologies and metrics adapted to new tools, technologies, digital solutions and interventions for their assessment, 
validation and translation into health care practice, including ethical aspects, their societal effects and integration into regulatory
frameworks, and for allowing swift access by health care providers, patients and healthy citizens. 

4.Regulatory authorities supported with better methodologies and interdisciplinary approaches to assess new health technologies
and interventions. 

5.New European standards and quality assurance schemes developed for submission to standardisation bodies and implementation
by stakeholders. 

6.Safe and clinically validated tools, technologies and services developed and delivered by European health industry that meet the
needs of citizens, patients, health care providers and systems. 

7. Greener pharmaceuticals and health technologies. 



10/31/2019 49

Horizon Europe: moving towards Innovative Health Initiative ?

European Partnerships: The “Health Innovation partnership” (Innovative Health Initiative) will provide a cross-
sectoral collaborative platform bringing the pharmaceuticals, diagnostics, medical devices, imaging and digital 

industries together with public stakeholders. 

It will contribute significantly to “Enabling the digital transformation of health and care in the Digital Single market” 

by supporting precompetitive R&I in areas of unmet public health and accelerating the development of people-

centred health care innovations that can be taken up in health and care systems. 

It intends to overcome barriers that prevent exploiting the full potential of digitalisation and data exchange, 

through standards, methods and tools for interconnectivity and interoperability as well as to deliver tools, data, 

platforms, technologies and processes that enable the delivery of innovative health products and services to 

predict, prevent, intercept, diagnose and manage diseases more efficiently, that meet the needs of the end users

and payers. 

A strong synergistic link will be created with the European partnership on ’Large-scale innovation and

transformation of health systems in a digital and ageing society’, thereby warranting the usefulness, transferability

and the potential uptake of the developed health solutions into public health systems. This partnership would be

the successor initiative of the IMI2 partnership programme based on Article 187 TFEU. It will be launched in 2021. 
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Embracing innovation: Next steps

Regardless of where leaders choose to focus first, there are several next steps that they
should consider:

 Build ecosystems

 Embrace nontraditional sources of knowledge

 Pilot, experiment, and scale

 Experiment with new business models

 Focus on change management 

 Be agile

“Health care leaders should focus on

innovations that have the potential to positively

impact their specific business models.”
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