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Overview of this 

presentation

• The heterogeneity of 

developing countries

• Health and social/economic 

development

• What is innovation?

• Health innovation

– Historical evolution

– Challenges

– Opportunities

• Health innovation at Fiocruz, 



DEVELOPING COUNTRIES

Different history, different trajectories, 

different outcomes



The world is no longer 

bipolar
The world of the 1950s’:

The “North” and the 

“South”

The world today: The 
“North”, the “South” and 
countries in transition
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http://www.gapminder.org/



Map of countries according 

to HDI
http://www.canadiangeographic.ca/worldmap/cida/cidaw

orldmap.aspx



Heterogeneity of 

developing countries
World Bank income 

groups IMF and UN groups



Heterogeneity of 

developing countries
Newly industrialized 

countries

Least developed 
countries

(also known as “Failed 
States”)

Also used:

• BRICs/BRICS: Brazil, Russia, India, China (South Africa 

often also included)

• IDCs: Innovative Developing Countries (Morel et al, 

Science, 2005, 309:401-404) 



Some countries are moving 

towards social and economic 

developmentBrazil, Russia, India 
and China (the 
“BRICs”) in 2007

Some “Innovative 
Developing Countries”

(IDCs) in 2007
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Trajectories of developing 

countries: some lessons to 

take home

Congo 

& war

Congo 

& war

S. 

Africa 

& 

HIV/AI

DS

S. 

Africa 

& 

HIV/AI

DS

S. 

Korea

S. 

KoreaBrazilBrazil
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HEALTH AND DEVELOPMENT



Health: consequence of, but also 

a requisite for, social and 

economic development

• “Improving the health and 

longevity of the poor is an end 

in itself, a fundamental goal 

of economic development. But it 

is also a means to achieving 

the other development goals 

relating to poverty reduction. 

The linkages of health to 

poverty reduction and to long-

term economic growth are 

powerful, much stronger than is 
Commission on Macroeconomics and Health, Commission on Macroeconomics and Health, 

20002000



Health as an Input Health as an Input 

into Economic into Economic 

DevelopmentDevelopment

Commission on Commission on 

Macroeconomics and Macroeconomics and 

Health, 2000Health, 2000



Worldmapper: area of 

countries proportional to 

physicians working



Worldmapper: area of 

countries proportional to 

HIV/AIDS prevalence



Worldmapper: area of 

countries proportional to 

malaria cases



Worldmapper: area of countries 

proportional to deaths due to 

Chagas disease (2002)



WHAT IS INNOVATION?



What is innovation?

• “Innovation is 

not a new 

phenomenon. 

Arguably, it is 

as old as 

mankind itself. 

There seems to 

be something 

inherently 

‘human’ about 

the tendency to 

think about new 

and better ways 



What is innovation?

• Invention is the 
first occurrence 
of an idea for a 
new product or 
process

• Innovation if the 
first attempt to 
carry it out into 
practice

• Sometimes 
invention and 
innovation are 
closely linked; 
in many cases, 
however, there is 
a considerable 
time lag between 



Example of time lag 

between invention and 

innovation
• Invention

• 1947: Dias and 
Pellegrino in 

Brazil and Romaña

and Abalos in 

Argentina 

demonstrate the 

efficacy of 

organochlorine

insecticides 

against 

domiciliated

triatomine bugs

• Innovation

• 1990s: Political 
decisions at the 

highest level in 



Joseph Schumpeter and

‘creative destruction’

• New products

• New methods of 

production

• New sources of 

supply

• Exploitation of 

new markets

• New ways to 

organize 

business



Types of innovation

23Hine and Kapeleris (2006) Edward Elgar Publishing Ltd, UK, 259 pp. ISBN-10 1 

84376 584 4



HEALTH INNOVATION

Introduction



Health innovation

•• ProductsProducts
– New vaccines, drugs, diagnostics, 
devices

•• ProcessesProcesses
– Alternative ways to synthesize or 
administer a drug

•• PoliciesPolicies
– “National Immunization Days”

•• StrategiesStrategies
– TRIPS compulsory licenses

– Taxation on financial transactions �
purchase of antiretrovirals



Health innovations & smallpox 

eradication

•• Product Product innovation

– Lyophilized vaccine � avoidance of 
cold-chains

•• Process Process innovation

– Bifurcated needle

•• Policy Policy innovation

– Maximum use of underutilized health 

personnel

– Community participation: teachers, 

religious leaders, elders

•• Strategy Strategy innovation

– “Circle” vaccination, instead of mass 

vaccination



Types of innovation

27

Gardner et al, Health Affairs 2007, 

26(4):1052-1061.



Health Innovation: 

evolution

Historical periods



Health innovation: Major 

historical periods

• 1850-early 1900s’: Era of the public Era of the public 
sectorsector
– Epitomized by the work of Pasteur

• 1900s’-1970s’: Era of the private Era of the private 
sectorsector
– Emerged in Germany & chemical companies

• 1970s’-2000: Era of public sector Era of public sector 
reawakeningreawakening
– United Nations: WHO Special Programmes
(HRP, TDR)

– USA: Bayh-Dole Act; NIH budget increase

• 2000- : Era of publicEra of public--private private 
partnerships (partnerships (PPPsPPPs))
– Product Development Partnerships (PDPs)

– Innovative Developing Countries (IDCs)

Mahoney, R & Morel, C. (2006) A Global 

Health Innovation System (GHIS). 

Innovation Strategy Today 2(1):1-12
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The era of the public 

sector



The era of the public 

sector
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The era of the 

private sector



The era of the private sector 



Neglected diseases, neglected populationsNeglected diseases, neglected populations
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The era of PDPs:

Partnerships for the Development of 

Products

1996 1999

2000

2003

2002

2003
200

3



Health Innovation: 

Challenges

The Sisyphus Challenge

The Valley of Death



The Sisyphus challenge of the 

21st century

42

Francisco Sagasti. Knowledge and innovation for development. The Sisyphus 

challenge of the 21st century, Cheltenham, UK; Northampton, USA:Edward 

Elgar, 2004. 151 pages



The Sisyphus challenge 

in Chile

43

Scientometrics

72(1):93-103, 2007



The Sisyphus challenge 

in Chile

• “Developing countries share 
disbelief about the benefits 

of the endogenous production 

of science as a tool for 

economical growth. Hence, 

public policies to 

strengthen science and 

technology and promote the 

culture of innovation are, 

in general, weak and 
44

Scientometrics

72(1):93-103, 2007



The Sisyphus challenge 

in Brazil

45
Morel et al (2007) The road to recovery. 

Nature 449:180-182



Translational research:

“Crossing the Valley of 

Death”

Butler D (2008) Translational 

research: crossing the valley of 

death. Nature 453: 840-842 



The path from health innovation to 

application:

Six components/determinants (*)

1. Capacity for and undertaking R&D

2. Capabilities to manufacture 

products to appropriate standards

3. Promoting and sustaining domestic 

markets

4. Promoting and sustaining export 

markets

5. Creating and implementing systems 

for intellectual property

management

6. Creating and implementing systems 

for drug, vaccine, diagnostic and 
47

(*) Morel et al (2005) Innovation Strategy 

Today 1:1-15

Mahoney et al (2007) Vaccine 25:4003-4011



LDCs � IDCs � OECD and the six 

components of health innovation

48

(*) Morel et al (2005) Innovation Strategy 

Today 1(1):1-15

http://www.biodevelopments.org/innovation/inde

x.htm

6 components 
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49

National Health Innovation 

System

Morel et al (2005) Science 309:401-404, 2005



Health Innovation: 

Opportunities

Networks and partnerships



Evolution of the scientific 

enterprise

(Barabási AL (2005) Science

308:639-641)

51



Whitfield J (2008) Nature 

455:720-723



Health Innovation 

Networks

53



Morel et al (2005) Science 309:401-404, 2005

• Developing Country Vaccine Manufactures’

Network

– Brazil, Cuba, China, India, Indonesia, Mexico

• WHO Developing Countries’ Vaccine 

Regulators Network

– Brazil, China, Cuba, India, Indonesia, Russia, 

South Africa, South Korea, Thailand

54



DNDi networks: ‘LEAP’
(DNDi: Drugs for Neglected Diseases 

initiative)





Kimalel Health Centre, Ministry of Health of Kenya, a KEMRI-DNDi 

partnershiphttp://picasaweb.google.com/cmmorel/20090620To25Kenya#



DNDi networks: HAT, PAN4ND



“African Network for Drugs 

and Diagnostics 

Innovation”, ANDI

Mboya-Okeyo, Ridley and Nwaka (2009) The Lancet

373:1507-1508



HEALTH INNOVATION, FIOCRUZ 

2009

Learning from history, planning the future



Learning from history – Nancy 

Stepan:

Beginnings of Brazilian 

Science

© Science History 

Publications, 1976

© Editora Artenova S.A., 

1976



Beginnings of Brazilian Science

� ...In its research, 

barriers between basic 

and applied science 

broke down; many 

investigations 

originally undertaken 

for their scientific 

value yielded 

unexpected practical 

results, while 

practical studies often 

led to new research. 

There was as a result a 

continual and 



Origens da ciência biomédica 

brasileira

� ... As barreiras entre a 

ciência básica e aplicada 

se romperam; muitas 

investigações realizadas 

originalmente, por seu 

valor científico, 

produziram resultados 

práticos inesperados, ao 

passo que estudos 

práticos levaram muitas 

vezes a novas pesquisas. 

Houve, em conseqüência, 

uma realimentação 

contínua e benéfica de 

ambas as extremidades do 



Center for Technological 

Development in Health

CDTS/FIOCRUZ

64



Morel CM, Carvalheiro JR, Romero CNP, Costa EA, Buss PM: 

The road to recovery. Nature 2007, 449:180-182.



Product Development 

Partnerships with 

international 

partners/networksFiocruz-DNDi: Artesunate-
Mefloquine (AS/MQ) 
against malaria

Fiocruz-Genzyme: R&D 
agreement on neglected 

diseases



Fiocruz-Genzyme partnership:

Current projects on Chagas 

disease
• Identification of biochemical 

targets by genomics and 

bioinformatics

• Synthesis of small molecules 

with therapeutic potential 

against T. cruzi

• Screening Genzyme compounds 

against T. cruzi both in vitro

and in vivo

• Role of the Transforming Growth 

Factor beta (TGF-β) on T. cruzi

invasion and differentiation



Target identification

• Presumptive biochemical targets 

(sterol biosynthesis) 

identified by genomics and 

bioinformatics at Fiocruz

– Genes for phosphomevalonate kinase 

(FMK) and isopentenyl diphosphate 

isomerase (IPP) cloned at Fiocruz 

and sent to Genzyme.

– Expression of FMK in progress at 

Genzyme.

– High throughput screening assay 



Synthesis of rhenium, 

palladium and nickel 

complexes against T. cruzi
• Metal-containing 

small molecule 

inhibitors of 

cathepsin-B 

protease 

synthesized at 

Genzyme and 

shipped to 

Fiocruz (CPqRR, 

Belo Horizonte) 

for testing 

against T. 

cruzi.



Metal-containing cathepsin-B 

protease inhibitors inhibit 

growth of T. cruzi in vitro 

• Screening capabilities at Fiocruz used for 

testing activity of Genzyme compounds 

against T. cruzi both in vitro and in vivoResultados: 
 

Drogas Código Atividade (%) 

  Experimento 1 Experimento 2 Experimento 3 Experimento 4 Experimento 5 

  400 µg/mL 200 µg/mL 20 µg/mL 20 µg/mL 10 µg/mL 

I Genz-649927-AA-002∗ 80 68 nr # 0 

II Genz-661289-AA-002 100 13 nr # # 

III Genz-665612-AA-001 82 69 nr 0 0 

IV Genz-665613-AA-001 53 18 nr 47 18 

V Genz-665614-AA-001 100 100 66 79 53 

VI Genz-665615-AA-001 100 100 88 93 49 

VII Genz-665616-AA-001 86 84 80 # 57 

VIII Genz-665804-AQ-001 100 100 42 83 41 

IX Genz-665805-AA-001 89 86 0 6 0 

X Genz-665806-AA-001 100 100 65 78 19 

XI Genz-665831-AA-001 100 89 0 0 0 

XII Genz-665832-AA-001 89 83 3 14 82 

XIII Genz-665833-AA-001 83 80 28 37 # 

BZ 1 µg/ml - 73 66 53 71 74 

BZ: Benzonidazol. 

 



TGFβ and T. cruzi

• Anti-TGFβ antibody sent from 

Genzyme to Fiocruz

– Confirmed that host TGFβ is 

required for T. cruzi invasion and 

differentiation both in vitro and 

in vivo

– Parasite TGFβ receptor may 

represent a possible drug target



Fiocruz-Genzyme partnership:

Mutual capacity building

• Senior chemist from Fiocruz spent 6 
months at Genzyme working on organic 
synthesis of cathepsin-B inhibitors.

• Two Fiocruz project managers spent 2 
weeks at Genzyme working with other 
project managers and scientists.

• Senior biologist from Fiocruz to 
spend a month at Genzyme 
characterizing the T. cruzi TGFβ
receptor.

• Senior scientist from Genzyme to 
spend 3 weeks at Fiocruz in fall ’09.

• Several scientific exchanges both in 
Brazil and USA to review data, plan 
upcoming studies



Teams involved in 

collaborative networks

Genzyme

Carol Sherako

Cassandra Celatka

Clarence Wang

Edmund Sybertz

Elisabeth 

Tsilikounas

Hanlan Liu

Jeff Klinger

James Geraghty

Katherine Klinger

Michael Booker

Paulo Braga

Renato Skerlj

Rogerio Vivaldi

Robert Barker

Steve Ledbetter

Sunil Mhaskar

Fiocruz

Alvaro Romanha

Ana Paula Brum

Eduardo Costa

Jamaira Giora

James Wardell

Jorge Costa

Jorge Mendonça

Maria das Graças 

Henriques

Mariana Waghabi

Marcelo Ferreira

Marcus Souza

Nubia Boechat

Patricia Seixas

Renata Curi

Renata Souza

Solange Wardell

Wim Degrave

DNDi

Bernard Pécoul

Isabela Ribeiro

Jean-Pierre 

Paccaud

Jean-René Kiechel

Michel Lotrowska

CAPES-Fiocruz
Steering 
Committee

CAPES

Antonio Carlos C. 

Carvalho

Eliezer Barreiro

José Luiz de Lima 

Filho

Fiocruz

Maria das Graças

Henriques

Ricardo Galler



Fiocruz-Genzyme 

collaboration



Fiocruz-Genzyme partnership:

Moving beyond neglected 

diseases?

• Discussions in progress around role for 

Genzyme in Fiocruz new Center for 

Technological Development in Health

(CDTS) in collaboration with the 

Brazilian Network on Cell Therapy



Center for Technological 

Development in Health

CDTS/FIOCRUZ
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Additional information:

http://cdtsfiocruz.blogspot

.com

http://cdtsfiocruz-

english.blogspot.com

CDTS/Fiocruz: home of the 

CNPq/Decit/FAPERJ

National Institute of Science and 

Technology on

Innovation on Neglected Diseases



Doença de Chagas:

Prevenção não

BASTA!



Thank you

Muito obrigado

morel@cdts.fiocruz.br


