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Outline of this 
presentation 

• Developing countries, from the 1950s’  today 
o North / South dichotomy 
o “Three Human Development Clubs” 

• We live in a networked world 
o Health innovation networks 
o Innovative Developing Countries (IDCs) 

• Neglected diseases, epidemiological transition and 
the challenges ahead 
o The economic impact of new interventions 

• Capacity building: Three examples 
o Internal capacity building on NTDs in Brazil 
o South-South cooperation 
o Global-South cooperation 



Developing countries, from 
the 1950s’  today 

The end of “North-South” dichotomy? 
Three Human Development Clubs 



The world, 1948-2011: 
economy and health 

1948: a bipolar world 
North/South, rich/poor 

Today: a multipolar world 
North, South, BRICS, IDCs* 

Income per person, GDP/capita, PPP$ inflation-adjusted 
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(*) IDCs: Innovative Developing 
Countries [Morel et al (2005) 
Science 309:401-404] 
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Science, technology and production in 
developed and developing countries 

Francisco Sagasti. Knowledge and Innovation for Development: The Sisyphus 
Challenge of the 21st Century. Edward Elgar Publishing, April 2004. 6 
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Patents/USPTO, 1985-2012 
Brazil and South Korea 

Brazil 

South Korea 
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The Sisyphus Challenge 
in Brazil 

Morel et al (2007) The road to recovery. Nature 449:180-182 
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Health Economic 
Industrial Complex 



We live in a networked 
world 

Health Innovation Networks 
Innovative Developing Countries 



Evolution of the scientific enterprise 
(Barabási A.L. (2005) Science 308:639-641) 
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Health Innovation Networks 
(Morel et al (2005) Science 309:401-404) 
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Morel et al (2005) Science 309:401-404, 2005 

“All developing countries can undertake health innovation 
to varying degrees. Some developing countries, however, 
are more scientifically advanced than others and are 
starting to reap benefits from decades of investments in 
education, health research infrastructure, and 
manufacturing capacity. We refer to these as innovative 
developing countries (IDCs)” 
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Network model of drug 
development (Kaitin, 2010) 

Discovery Preclinical Clinical Regulatory 

Kaitin KI (2010) Deconstructing the drug development process: The new face of 
innovation. Clinical Pharmacology and Therapeutics 87:356–361 



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/67678
/lssns-pdps-estb-dev-new-hlth-tech-negl-diseases.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/67678/lssns-pdps-estb-dev-new-hlth-tech-negl-diseases.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/67678/lssns-pdps-estb-dev-new-hlth-tech-negl-diseases.pdf


Neglected diseases, 
epidemiological transition 

and challenges ahead 
The economic impact of new interventions 



2001: The Fatal Imbalance Report 

MSF Access to Essential Medicines Campaign (2001) Fatal Imbalance: The Crisis in Research and 
Development for Drugs for Neglected Diseases. A report by the MSF Access to Essential Medicines 
Campaign and the Drugs for Neglected Diseases Working Group. 
http://www.msf.org/source/access/2001/fatal/fatal.pdf  

http://www.msf.org/source/access/2001/fatal/fatal.pdf


2012: The CEWG Report 



Global epidemiological 
transition, 20042030 



Non-
communicable 

diseases 

Communicable 
diseases 

Road traffic 
accidents 



The BioPharma 
Landscape 



Small molecules 
Biologics$$$$$ 







Capacity building: 
Three examples 
Capacity building on NTDs in Brazil  

South-South cooperation 
Global-South cooperation 

 



Capacity building: 
First example 

Strengthening R&D on neglected diseases in Brazil 



Collaboration academia – 
Ministry of Health on NTDs 



R&D Funding of NTDs by 
the MoH, Brazil, 2003-09 

Ministry of Health (2010) Neglected diseases: the strategies of the 
Brazilian Ministry of Health. Revista de Saúde Pública 44(1):200–2.  



PLoS Negl Trop Dis 3(8): e501. doi:10.1371/journal.pntd.0000501 



Collaboration MoH-INPI 
(National Institute Industrial Property) 



Capacity building: 
Second example 

South-South cooperation 



Initiative for Antiretrovirals 
and Additional Drugs 

Factory Plant Installation in 
Mozambique 

A Project of the International 
Technical Cooperation between 

Brazil and Mozambique in Health 
licia@far.fiocruz.br  

mailto:licia@far.fiocruz.br


Brazilian References in  
International Cooperation 

• Ministry of Agrarian Development 
• Family farming 

• Ministry of Education 
• School feeding 

• Ministry of Social Development 
• Conditional  cash transfer programs 

• Ministry of Health 
• HIV/AIDS treatment, human milk banks, policies for the 

public production of generic drugs 



International priorities 
• UNASUR - Union of South American 

Nations (www.unasursalud.org) 
 

• ACTO - Amazon Cooperation Treaty 
Organization (www.otca.org.br) 
 

• CPLP - Community of Portuguese 
Speaking Countries: Africa, Asia, Europe 
(www.cplp.org) 

http://www.unasursalud.org
http://www.otca.org.br
http://www.cplp.org


THE INITIATIVE 

Objective: To create a public enterprise in Mozambique 
aimed at sustainable production of antiretrovirals and 
additional drugs 

“Sociedade Moçambicana de Medicamentos” 
(SMM S.A.) 



 Aquisition of an area of 20,000 m², in Matola, Maputo´s Province, 
(3,000 m² for the new factory) 

LOCALIZATION 



Activities of the initiative 
• Training of human resources in Mozambique, 

both at the technical and managerial levels 
• Technology transfer for industrial production 

and quality control of medicines by the SMM 
• Assistance in the technical and administrative 

management of the pharmaceutical business 
• Goal: international certification for Good 

Manufacturing Practices (GMP) 



Financing 
• The Initiative is co-financed by the governments of 

Brazil and Mozambique over a 8-year period 
o Brazil invested about 21 million dollars 
o Mozambique about 15 million dollars 

• Additional contribution of 4,4 million dollars  
donated by “Vale”, a private Brazilian company 
that operates in Mozambique 
 
 
 
 



Expected outcomes 
• Highly specialized local industry 
• Economically sustainable public enterprise 
• Strengthening the regulatory agency 
• Demand to formulate pharmaceutical policies 

more articulated to other health policies 
• Economic sustainability from year 7 



2009 – 2011: Local capacity building 
and acquisition of equipment 



2011 – 2012: Delivery and 
installation of equipment 



 2012: Installation of equipment 
and local capacity building 



 2012: Capacity building at 
Farmanguinhos, Fiocruz, Rio de Janeiro 



2012: Start up of the SMM 
operation  



Visits of President Lula to 
SMM, 2008 and 2010 



2012: Visit of the Vice-President 
of Brazil, Michel Temer 



Challenges 
 Composition of the public budget is 40% 

dependent of foreign donation 
 Country is more than 80% dependent of medicines 

supplied by international donations. 
 The country also faces an HIV/AIDS epidemic that 

affects about 18% of the population 
 Treatment reaches less than 40% of adults and 25% 

of the infected children 



MAIN AGENTS INVOLVED 
IN THE INITIATIVE 

Additional information: 
licia@far.fiocruz.br  

mailto:licia@far.fiocruz.br


Capacity building: 
Third example 

Global-South cooperation: 
Translation Science at Fiocruz 



1900 - 2014 

Ministry of Health of Brazil 



1900s’ 



Fiocruz: “Manguinhos” campus, Rio de Janeiro, RJ, Brazil 





AMAZONA
S 

CEARA 

RONDÔNIA 

MATO 
GROSSO 
DO SUL 

BRASILIA 

PIAUI 

PERNAMBUCO 

BAHIA 

MINAS 
GERAIS 

RIO 
PARANÁ 

DISTRIBUTION OF FIOCRUZ 
TECHNICAL UNITS in BRAZIL 

10 Research Institutes 

3 Health Schools 

2 Hospitals 

2 Production Plants 

1 Technological Center 

1 Health History Center 

1 Information Center 

1 Quality Control Centerr 

1 Public Health Center 

IOC 
ENSP 
INCQS 
IFF 
COC 
ICICT 
IPEC 
ESPJV 
BIO 
FAR 
CECAL 
CDTS 



Fiocruz: Some figures  

• Staff: > 12 thousand, including 900 PhDs 
• Budget:  > US$ 1 billion 
• Research: ~1,800 R&D ongoing projects 

and an average of 1,500 research papers 
per year 

• Teaching: >10 thousand students 
• Annual industrial production 

• ~110 million doses of vaccines 
• ~4 billion pharmaceutical units 
• ~3 million diagnostic tests 



     PHARMACEUTICAL PRODUCTION 
 Malaria, leishmania, leprosy, TB, Chagas, hepatitis 
 Anti-retrovirals 
 Phytoterapeutic drugs;  Bioinsecticides 
 Allergy, hypertension, diabetes 

VACCINE PRODUCTION  
• Actual prodution 150M/year:  
 Yellow fever, measles, polio, meningitis A+C,  
 DPT + Hib, triple viral 
• New developments 
 Double viral, tetra bacterial 

Quick diagnostic test 
 HIV   -   Dengue 
 Leptospirosis   -   Leishmaniasis 
 

TECHNOLOGICAL  PRODUCTS 



Health & Medical Care  
Reference Centers 

INFECTIOUS DISEASES 
Leishmaniasis, mycoses, tuberculosis and other 
mycobacteria 
Sexually transmitted diseases and HIV-AIDS 
Dengue and other acute fevers 
Focus on TB 
 
MATERNAL & INFANT CARE 
High risk pregnancy, neonatology, genetic counseling, 
Pediatrics, lactation and human milk banks 
Cervical and uterine cancers 
 
HEALTH CENTER - PRIMARY CARE     
Health promotion protocols (seniors , AIDS, drug addiction) 
Prenatal care 
Immunization programs 
Clinical trials 





How Fiocruz is shaping its 
innovation pipeline 

Kaitin KI (2010) Deconstructing the drug development process: The new face of 
innovation. Clinical Pharmacology and Therapeutics 87:356–361 

Research push   Market pull 



CDTS & CIPBR at Fiocruz, Rio de Janeiro 



CDTS + CIPBR: Strengthening Fiocruz technological innovation pipeline 

Morel C (2014) Bridging the gap. International Innovation, 
Issue 131: Research Impacts (Research Media, UK, 
pp 17-19) ISSN 2054-6254 



Nature  
 
Thursday, August 
10, 2006 
 

FIOCRUZ and CAPES 
agreed to sponsor a 

Fellowship Program to 
attract Visiting Scientists 

and Post-doctoral 
candidates for  the 

Foundation’s new Center 
for  Technological 

Development in Health 
(CDTS) 

An advertisement about 
the Program was 
published in the 

scientific journals 
Science and Nature on 

August 2006 

 Applications received 
were analyzed and 

prioritized by a scientific 
committee nominated by 

both institutions 

Science 
 
Friday, August 11, 
2006 
 



FIOCRUZ: Visiting Professor Fellowships 

0 2 4 6 8 10 12 14

USA

India

Germany

Italy

Sweden

Canada

China

Belgium

Singapore

France

Northern Ireland

Israel

Belarus

UK

Sudan

Thailand

Approved Rejected

40 applications were short-listed during the period 
August 11- October 10, 2006 

 
Areas of expertise of the 16 approved candidates 

Bioinformatics; Comparative Genomics;  Immunology; 
Pharmacogenetics; Pharmacoproteomics;  Protein 
Chemistry; Purification of Recombinant Proteins 



Scientists attracted by the 
Fellowship Program 

Jochen Junker 
Germany 

NMR 

Nicolas Carels 
Belgium 

Bioinformatics 

William Provance 
USA 

Cell Biology 



Science, 29/3/2013: Edital 
CAPES-Fiocruz/CDTS 



2nd Phase of the Program 



2-6 December 2013: Meeting in Rio de Janeiro, Brazil, with all 31 Visiting Professors 



Thank you 
Muito obrigado 

morel@cdts.fiocruz.br  
cmmorel@gmail.com  

Fiocruz/CDTS 

mailto:morel@fiocruz.br
mailto:cmmorel@gmail.com
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