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DEVELOPING COUNTRIES
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Map of countries accordiling
to HDI
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Heterogenelity of
developlng countriles

World Bank income
groups IMF and UN groups
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Heterogeneity of
developlng COuddst gveddPed

) ) ] countries
Newly industrialized (also known as “Failed
countries States”)

¥ .

. =T : ) Map of the Least Developed Countries, as defined by the United
MNewly industrialized countries as of 2007 o Natp’{:ns i by

Also used:

e BRICs/BRICS: Brazil, Russia, India, China (South Africa
often also included)

* IDCs: Innovative Developing Countries (Morel et al,
Science, 2005, 309:401-404)



Life expectancy at birth
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Trajectories of developiling
countries: some lessons to
take home
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HEALTH AND DEVELOPMENT



Health: consequence of, but also
a requisite for, social and
economic development

e "ITmproving the health and
longevity of the poor 1s an end
in 1itself, a fundamental goal
of economic development. But 1t
15 also a means to achieving
the other development goals
relating to poverty reduction.
The l1inkages of health to
poverty reduction and to long-

Commission on Macroeconomics and Health,
nDowerTtiil. miicr2ostt-ronaoger han 18



Health as an Input

Economic Policies and Institutions

Governance into Economic
Provision of Public Goods

Human Capital, including:

<
education, on-the-job training, Y
physical and cognitive development

Y M

Technology, including: Economic Development:

scientific knowledge relevant < High Levels of GINP
for production > per capita

innovations in the domestic economy Growth of GNP
per capita

diffusion of technology from abroad

A

Enterprise Capital, including: ﬂ

fixed investments in plant and
equipment

Poverty Reduction

teamwork and organization
of work force

investment opportunities Macroeconomics and
ability to attract labor and capital Health 2)0)0)0)
/
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Worldmapper: area ot
countries proportional to
phy51c1ans worklng
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Figure 3. Physicians Working: Worldmapper Poster 219
Source of data used to create map: World Health Organization, 2004, Human Resources for Health, Basic data.



Worldmapper: area ot
countries proportional to
HIV/AIDS prevalence

dol:10.1371 journal pmed.0040001.g005

Figure 5. HIV/AIDS Prevalence: Worldmapper Poster 227
Source of data used to create map: United Nations Development Programme, Human Development Report 2004,
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Figure 6. Malaria Cases: Worldmapper Poster 229
Source of data used to create map: World Health Organization and UNICEF, World Malaria Report 2005,



Worldmapper: area of countries
proportional to deaths due to
Chagas disease (2002)




WHAT IS INNOVATION?



What 1s 1nnovation?

JAN
FAGERBERG
DAVID C.
MOWERY

RICHARD R.
NELSON

— The Oxford Handbook of

INNOVATION

“"Innovation 1S
not a new
phenomenon.
Arguably, 1t 1s
as old as
mankind 1tself.
There seems to
be something
inherently
‘human’ about
the tendency to
think about new



What 1s 1nnovation?

JAN
FAGERBERG
DAVID C.
MOWERY
RICHARD R.
NELSON

— The Oxford Handbook of

INNOVATION

Invention 1s the
first occurrence
of an 1dea for a
new product or
process

Innovation 1f the
first attempt to
carry 1t out 1nto
practice

Sometimes
invention and
innovation are
closely linked;
1n many cases,
however, there 1s
a considerable



Example of time lag
between i1nvention and

nnovation
* Tnvention

JAN

S S s * 1947: Dias and

MOWERY Pellegrino in

RICHARD R. . ~

NELSON Brazil and Romana
and Abalos 1in
Argentina

demonstrate the
efficacy of
organochlorine
insecticides

— The Ox'ford Handbook of gga%néi ted
& T omiciliate
]PQPQ()X[AIFI()PQ triatomine bugs
e Innovation

e 1990s: Political
decisions at the



Joseph Schumpeter and
‘creative destruction’

* New products

* New methods of
production

* New sources of
supply

e Exploitation of
new markets

* New ways tO
organize
business




Types

of 1nnovation

Innovation and Entrepreneurship

in Biotechnology,
An International Perspective

Hine and Kapeleris (2006)

Edward Elgar Publishing Ltd, UK, 259 pp. ISBN-10 1

84376 584 4




HEALTH INNOVATION



Health i1nnovation

Products

— New vaccilnes, drugs, diagnostics,
devices

Processes

— Alternative ways to synthesilize or
administer a drug

Policies
— “National Immunization Days”

Strategies
— TRIPS compulsory licenses

— Taxation on financial transactions =2
purchase of antiretrovirals



Health 1nnovations & smallpox
eradication

Product innovation

— Lyophilized vaccine =2 avoidance of
cold-chains

e Process innovatio
— Bifurcated needls

* Policy innovation

— Maximum use of underutilized health
personnel

— Community participation: teachers,
religious leaders, elders

Strategy innovation

— “Circle” wvaccination, 1nstead of mass
vacclnation



Types of 1nnovation

COMMENTARY

Technological And Social
[nnovation: A Unitying New
Paradigm For Global Health

Developing countries need R&D partnerships and implementation
research networks to play a more prominent role in global health.

by Charles A. Gardner, Tara Acharya, and Derek Yach

Gardner et al, Health Affairs 2007,
26(4) :1052-1061.

277



Health Innovation:
evolution



Health innovation: Major
historical periods

1850-early 1900s’: Era of the public
sector

— Epitomized by the work of Pasteur
1900s’-1970s’: Era of the private
sector

— Emerged 1n Germany & chemilical companies
1970s’-2000: Era of public sector
reawakening

— United Nations: WHO Special Programmes
(HRP, TDR)

— USA: Bayh-Dole Act; NIH budget 1ncrease
2000- : Era of public-private

A _X _X _ 2

pa Mahoney, R & Morel, C. (2006) A Global
— Health Innovation System (GHIS). PDPs).
— T rnrnHRawat4:0n BaeEdox~Loday 2R nt=-12~Ac (TNMa)




Health innovation: Major
historical periods

* 1850-early 1900s’: Era of the public
sector

— Epitomized by the work of Pasteur

Mahoney, R & Morel, C. (2006) A Global
Health Innovation System (GHIS).
Innovation Strateagy Today 2(1):1-12




The era of the public




The era of the public
sector

Meu Pai

Casa de Oswaldo Cruz - Fundagio Oswaldo Cruz




Health innovation: Major
historical periods

* 1900s’-1970s’: Era of the private
sector

— Emerged 1n Germany & chemilical companies

Mahoney, R & Morel, C. (2006) A Global
Health Innovation System (GHIS).
Innovation Strateagy Today 2(1):1-12




The era of the

nrivate sector
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Table 1.2 The world’s thirty largest producers of pharmaceuticals, 1993
{in § billions of pharmaceutical and medical devices revenues)

Estimated revenue
{5 billions)

Rank Company

U.5. core companies (10)

I Bristol-Mvyers Sguibb

2 Merck

4 SmithKline Beecham®

5 Abbott Laboratories

6 American Home Products

10 Plizer

14 Eli Lilly

16 Warner-Lambert

21 Schering-Plough

22 Upjohn

Non-U.5. core companies (12)

3 Roche Holding (Switzerland)

8 Glaxo Holdings (U.K.)

12 Takeda Pharmaceutical (Japan)
19 Sankyo (Japan)

20 Fharmacia (Sweden)

23 Boeringer-Ingelheim (Germany)
24 Yamanouchi Pharmaceutical (Japan)
25 Schering (Germany)
26 E. Merck (Germany)
2% Shionogi {(Japan)
28 Wellcome" (UK.}
29 Astra (Sweden)

U.5, companies in related industries (2)

15 Johnson & Johnson
30 Procter & Gamble

Non-U.S. chemical companies (&)

7 Hoechst {Germany)

9 Bayer (Germany)

11 Ciba-Geigy (Switzerland)
13 Rhine-Poulenc (France)
15 Sandoz (Switzerland)

17 ICI Zeneca (UK.}

11.1
10.4
9.2
8.4
8.3
7.4
6.4
3.7
4.3
36

2.6
8.0
6.7
4.7
4.5
3.4
34
a2
3.2
3.1

1.1

3.0

5.2
3.0

8.1 (1995)
7.7 (1993)
7.0(1991)
6.5 (1993)
6.3 (1991)
5.5 (1994)

Source: Compiled and calculated from *Formune Global 300, Fortune, July 23, 1994,
pp. 178, 180; Hoover’s Handbopk of American Compantes: and other sources.
a. Formed as a merger of SmithKline Beckman and Beecham in 1989.

Ir. Acquired by Glaxo Holdings to form Glaxoe Wellcome in 1995,




The era of the private sector
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HAS THE LURE OF PROFITS CORRUPTED
BIOMEDICAL RESEARCH? T T







Health innovation: Major
historical periods

e 1970s’-2000: Era of public sector
reawakening

— United Nations: WHO Special Programmes
(HRP, TDR)

— USA: Bayh-Dole Act; NIH budget 1ncrease

Mahoney, R & Morel, C. (2006) A Global
Health Innovation System (GHIS).
Innovation Strateagy Today 2(1):1-12




VTDR

Y |
Lk' For research on diseases of poverty

Research Empowerment Stewardship Grants Publications and resources

Lead discovery for drugs

Innovation research in
DECs

Vector control
interventions

Drug development for
helminths/NTDs

Quality-assured diagnostics

Evidence for treatment of
TB/HIY

Antimalarial policy/access

Visceral leishmaniasis
elimination

Community-based
interventions

Home = Research

Research on neglected priority needs

Building on our 30 year history, TDR is supporting innovative research on neglected
priority needs for disease control. Through focused, time-limited activities, our goal is
to support research in the countries where the diseases are prevalent that fosters:

» innovation for product discovery and development

= research on development and evaluation of interventions in real-life settings

« research to increase access to interventions.

TDR has restructured its operations, creating nine research lines, which may vary

over time., Some are functionally specific, while others are focused on specific
diseases,

Upstream Downstream

Basic Product Intervention Real-life Research
research development J development S evaluation for access




Health innovation: Major
historical periods

e 2000~ : Era of public-private

A _X _X _ 2

pa Mahoney, R & Morel, C. (2006) A Global
— ] Health Innovation System (GHIS). PDPs).
— TnrnrHBRaWwaLdon BNaabdox~hoday 2Rhini=d2~Ac (TNMNa )




The era of PDPs:
Partnerships for the Development of
Products

2000

International AIDS
Vaccine Initiative

TB ALLIANCE

GLOBAL ALLIANCE FOR TE DRUG D 4

2003

2002

FIND =~ =N

mnovarve new D IAGNOSTICS

o

1999

00 :

Medicines for Malaria Venture
A nonprafit Foundation

I NTERNATIONAL

MICROBICIDES

P ArTNERSHIP for ‘

Pediatric DEN




Health Innovation:
Challenges



The Sisyphus challenge of the
215t century
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The Sisyphus challenge

1n Chile

Jointly published by Akadémiai Kiada, Budapest Scientometrics, Vol 72, No. 1 (2007) 93-103
and Springer, Dordrechi DOIL: 10.1007/511192-007-1737-5

Low awareness of the link between science and
innovation affects public policies in developing countries:
The Chilean case

MANUEL KRAUSKOPF, 2P ERWIN KRAUSKOPF,%P:¢ BERNARDITA MENDEZ:D:¢

& Universidad Andrés Bello, Santiago (Chile)
b Millenium Institute for Fundamental and Applied Biology, Santiago (Chile)
¢ Fundacion Ciencia para la Vida, Santiago (Chile)

Scientometrics
72 (1) :93-103, 2007

43



¢ /The Sisyphus challenge
1n Chile

e "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

C1 Scientometrics re,
1r720éne®adl0ea2b0dnd




The Sisyphus challenge
in Brazil
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Morel et al

(2007)

The road to recovery. Lo

Nature 449:180-182



Translational research:
“Crossing the Valley of
Death”

n .:HUI C

Butler D (2008) Translational
B research: crossing the valley of
b 25 A8 o -::';"-_ death. Nature 453: 840-842

\..-.... —
._ "

CROSSING THE VAI.I.EY OF DEATH

Achasm has opened up between biomedical researchers and the patients who need their
discoveries. Declan Butler asks how the ground shifted and whether the US National
Institutes of Health can bridgethegap.
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The path from health i1nnovation to
application:
Six components/determinants

. Capacity for and undertaking R&D

. Capabilities to manufacture
products to appropriate standards

. Promoting and sustaining domestic
markets

. Promoting and sustaining export
markets

. Creating and 1mplementing systems
for intellectual property

e T — Ao O U OV G O1

Today 1:1-15
Mo B ooz o o O 0 L) Vo oot
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.LDCs =2 IDCs =2 OECD and the six

components of health i1nnovation
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National Health Innovation
System

Health Delivery Systems and Services

Adoption

Access

Enabling Environment

Education and
Human Resources

{l

Product Development Health
Public-Privat ::> Improvement
Pua.rtlrfersn!:lise C:l Intellectual & Economic

Property
Managemen Growth

Technology transfer or
joint development

]

Markets and Financing

Affardability Distribution

&

CROSSING THE VALLEY OF DEATH

Achasmhas opened up between biomedical and the patients who need their
discoveries. Declan Butler asks how thegr and whether the US National
Institutes of Health

Morel et al (2005) Science 309:401-404, 200> T 4y




Health Innovation:
Opportunities



Evolution of the scientific
enterprise

(Barabasi AL

PERSPECTIVES

® e o

Evolution of the scientific enterprise. (Left) For centuries, creative
individuals were embedded inan invisible college, that is, a community
of scholars whose exchange of ideas represented the basis for scien-
tific advances. Although intellectuals built on each other's work and
communicated with each other, they published alone. Most great ideas
were attributed to a few influential thinkers: Galileo, Mewton, Darwin,
and Einstein. Thus, the traditional scientific enterprise is best described
by many isolated nodes (blue circles). (Middle) In the 20th century,
science became an increasingly collaborative enterprise, resulting in
such iconic pairs as the physicist Crick and the biologist Watson (left),

Science

(2005)

who were responsible for unraveling DMNA's structure. The joint publi-
cations documenting these collaborations shed light on the invisible
college, replacing the hidden links with published coauthorships.
(Right) Although it is unlikely that large collaborations—such as the
DO team in particle physics or the International Human Cenome
Sequencing Consortium pictured here—will come to dominate
science, most fields need such collaborations. Indeed, the size of
collaborative teams is increasing, turning the scientific enterprise into
adensely interconnected network whose evolution is driven by simple
universal laws.

51



What makes a successful team? John Whitfield looks at research that uses massive online
databases and network analysis to come up with some rules of thumb for productive collaborations.

Whitfield J (2008) Nature
455:720-723




Health Innovation
Networks

Scie
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The Trypanosomatid
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THE TRYPANOSOMATID GENOMES
VIEWPOINT

Health Innovation Networks to Help Developing
Countries Address Neglected Diseases

Carlos M. Morel,™ Tara Acharya,” Denis Broun,? Ajit Dangi,* Christopher Elias,” N. K. Ganguly,® Charles A. Gardner,”
R. K. Gupta,® Jane Haycock,” Anthony D. Heher,'® Peter ). Hotez,'’ Hannah E. Kettler,'* Gerald T. Keusch,™
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Anatole F. Krattiger,™ Fernando T. Kreutz,'® Sanjaya Lall,’® Keun Lee,"” Richard Mahoney,™
Adolfo Martinez-Palomo,’® R. A. Mashelkar,”® Stephen A. Matlin,>*® Mandi Mzimba,*’

Joachim Oehler,?? Robert G. Ridley,”® Pramilla Senanayake,”* Peter Singer,”® Mikyung Yun®®
Gross inequities in disease burden between developed and developing countries are sources amounts to more than all that was spent
now the subject of intense global attention. Public and private donors have marshaled in 20 by the above-mentioned PDPs engaged
resources and created organizational structures to accelerate the development of new in the development of drugs, vaccines, and
health products and to procure and distribute drugs and vaccines for the poor. Despite diagnostics for diseases of the poor (&, 9).
these encouraging efforts directed primarily from and funded by industrialized Patents and well-cited publications indicate
countries, sufficiency and sustainability remain enormous challenges because of the the productivity of research investiments, and in
sheer magnitude of the problem. Here we highlight a complementary and increasingly this light, IDCs have made major progress. The
important means to improve health equity: the growing ability of some developing number of U.S. patents per capita is a common
countries to undertake health innovation. proxy used to measure the relative innovation

* Developing Country Vaccine Manufactures'’
Network

— Brazil, Cuba, China, India, Indonesia, Mexico

* WHO Developing Countries’ Vaccine
Regulators Network

— Brazil, voldiRB@ a1 (20657 rscibhdd 1589: 40k @D HREsL 2, Russia,

Sonth Africa. Sonrth Korea. Thaitlliand




DND1 networks:
Drugs for Neglected Diseases

(DND1 :

‘LEAP'

initiative)

= LEISHMANIASIS EAST AFRICA PLATFORM (LEAP)
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» Target disease: VL

» Core partners:
KEMRI, Kenya; Addis Ababa
University, Ethiopia; Gondar University,
Ethiopia; Drug Administration &
Contral Authority, Ethiopia; Institute
of Endemic Diseases, University of
Khartoum, Sudan; Makarera University,
Uganda; MSF; WHO; TDR; Ministries
of Health in Kenya, Ethicpia, Sudan,
and Uganda.

* DMNDV contact: Monigque Wasunna

» Project start:
August, 2003; Khartoum, Sudan







Kimalel Heal Centre,”Miﬁistrymbf Health of Kenya, a”KEMRI—DNDi
http://picasaweb.goo ; '
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DND1 networks:

HAT, PAN4ND

= THE HAT PLATFORM

1 Demo Republic of C
- emocratic Republic of Congo
f e P 9

TMRI, MoH-Gass,
Sudan

PHLTHA,
Republic of Congo
COCTY,
Uganda
v ] Trypanosomiasis
ISCT,
Angola 'JJ [INe ﬁsk
g [] At risk
- [ Endemic
14\_, / [T] High Endemic
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» Target disease:
HAT

« Core partners:
STI; national HAT control programmes of most affected
endemic countries (see map on left); national and
intarnational research groups (eg. ITMA, INRE, CDC, and
KARI-TRC); NGOs like MSF; FIND; WHO; TDR; regional
networks (eg. EANETT, PABIMN, AMAMNET)

+ DMNDV contact: Augustin K. Ebaja

* Project start:
August 2005; Kinshasa, DRC
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* Target disease:
HAT, VL, Chagas !
+ Core partners: "y
Central Drug Research Institute (CDRI), India; Eskitis &/
Institute, Australia; Forest Research Institute Malaysia

(FRIM); Institut Pasteur Korea (IPK); Kitasato Institute
(Kl), Japan; Malaysian Institute of Pharmaceuticals and
Neutraceuticals (MIPN), Malaysia; Novartis Institute of
Tropical Diseases (NITD), Singapore; Shanghai Institute
of Materia Medica (SIMM), China.

* ONDi contact: Jean-Robert loset

* Project start:
May 2006; Tokya, Japan




"African Network for Drugs
and Diagnostics
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@ Widely available
Basic exploratory research
Matural products and traditional medicine
Hit identification
Clinical studies
Marketing

A Available
Lead identification and optimisation
Management of intellectual property
Regulatory expertise
Manufacturing
Phase IV and pharmacovigilance

B Limited availability
Preclinical toxicology and safety pharmacology
Raw-material precessing

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

373:1507-1508
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Stepan:
Beginnings of Brazilian
~~enaq

Fundagio Oswaldo Cruz, em Manguinhos

Nancy Stepan
Nancy Stepan

Génese e Fvolucao
BEGINNINGS OF da

“Briljan, Ciencia

Scienee: B &
Brasileira
Beginnings of Brazilian Science
artenova
© Science History © Editora Artenova S.A.,

Publications, 1976 1976



Beginnings of Brazililian Science

e ...In 1ts research,
barriers between basic
and applied science
broke down; many

investigations
originally undertaken
Nancy Stepan for their scientific
BEGINNINGS OF value yielded
“Biazilian, unexpected practical
Sciell@ez results, while

practical studies often

led to new research.
There was as a result a



Origens da ciéncia biomédica
brasileira

Fundagio Oswaldo Cruz, em Manguinhos

Nancy Stepan

Génese e Evolucao

. Ada !
(liencia
Brasileira

Beginnings of Brazilian Science
artenova

... As barreiras entre a
ciéncia basica e aplicada
se romperam,; mulitas
investigacdes realizadas
origlinalmente, por seu
valor cientifico,
produziram resultados
praticos inesperados, ao
passo gque estudos
praticos levaram muitas
vezes a novas pesquilsas.
Houve, em conseqiiéncia,
uma realimentagcao
continua e benéfica de
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COLLABORATIVE RESEARCH NETWORKS
O’“J//o @ Brazil

) High-income CECD countries
) Other high-income countries
@ Sub-Saharan Africa

() East Asia and the Pacific

© South Asia

Morel CM, Carvalheiro JR, Romero CNP, Costa EA, Buss PM:
The road to recovery. Nature 2007, 449:180-182.
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Partnerships with

international
~ruz—-DNDi yme: R&D
Mefloquine ( agreement on neglected
against malaria diseases

analimp @ fiocruz_br




Fiocruz-Genzyme partnership:
Current projects on Chagas

disease
Identification of biochemical
targets by genomics and
biolnformatics

Synthesis of small molecules
with therapeutic potential
against T. cruzi

Screening Genzyme compounds
against T. cruzi both 1in vitro
and 1n vivo

Role of the Transforming Growth
Factor beta (TGF-@) on T. cruzi



Target 1dentification

* Presumptive biochemical targets
(sterol biosynthesis)
identified by genomics and
bioinformatics at Fiocruz
— Genes for phosphomevalonate kinase

(FMK) and 1isopentenyl diphosphate

i1somerase (IPP) cloned at Fiocruz
and sent to Genzyme.

— Expression of FMK 1n progress at
Genzyme.

—High throughput screening assay



Synthesis of rhenium,
palladium and nickel

complex alnst T. cruzi

* Metal-containing
small molecule
inhibitors of
cathepsin-B
protease
synthesized at
Genzyme and
shipped to
Fiocruz (CPgRR,
Belo Horizonte)
for testing
against T.




Metal—-containing cathepsin-B
protease 1nhibitors 1nhibit

growth of T.

cruzi 1n vitro

* Screenling capabilities at Fiocruz used for
testing activity of Genzyme compounds
cruzili both in vitro and 1n vivo

Resulta&%gainSt I.

Drogas Cédigo Atividade (%)
Experimento 1 | Experimento 2 | Experimento 3 | Experimento 4 | Experimento 5
400 pg/mL 200 pg/mL 20 ug/mL 20 ug/mL 10 pg/mL
I Genz-649927-AA-002x 80 68 nr # 0
I Genz-661289-AA-002 100 13 nr # #
01 Genz-665612-AA-001 82 69 nr 0 0
1\ Genz-665613-AA-001 53 18 nr 47 18
\Y 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 30 # 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
X1 Genz-665831-AA-001 100 89 0 0 0
XII Genz-665832-AA-001 89 83 3 14 82
XTI Genz-665833-AA-001 83 80 28 37 #
BZ 1 pg/ml 73 66 53 71 74

BZ: Benzonidazol.




TGFP and T. cruzi

* Ant1-TGFP antibody sent from

Genzyme to Fiocruz

— Confirmed that host TGFB 1s
requilired for T. cruzi 1nvasion and
differentiation both 1n vitro and
in vivo

—Parasite TGFPR receptor may
represent a possible drug target



Fiocruz-Genzyme partnership:
Mutual capacity building

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

Two Flocruz project managers spent 2
weeks at Genzyme workiling with other
project managers and scientists.

Senior biologist from Fiocruz to
spend a month at Genzyme
characterizing the T. cruzi TGFQ[(
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 1nvolved 1n
collaborative networks

DNDi

Bernard Pécoul
Isabela Ribeiro
Jean-Pierre
Paccaud

Jean—-René Kiechel
Ma ~h A~
I'T 1T CITICT
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CAPES-Fiocruz
Steering
Committee

CAPES

Antonio Carlos C.
Carvalho

Eliezer Barreiro

José Luiz de Lima
Filho

Fiocruz

Maria das Gracas
Henriques
Ricardo Galler

Fiocruz

Alvaro Romanha
|Ana Paula Brum
Eduardo Costa
Jamaira Giora
James Wardell
Jorge Costa
Jorge Mendoncga
Maria das Gracas
|Henrigues |
Mariana Waghabi
(Marcelo Ferjreira
Marcus Souza
Nubia Boechat
Patricia Seixas
|(Renata Curij
Renata Souza
Solange Wardell

\"/.T'M D EPNPNE

Genzyme

Carol Sherako
Cassandra Celatka
Clarence Wang
Edmund Sybertz
Elisabeth
Tsilikounas
Hanlan Liu

Jeff Klinger
James Geraghty
Katherine Klinger
Michael Booker
Paulo Braga
Renato Skerl]
Rogerio Vivaldi
Robert Barker
Steve Ledbetter
Sunil Mhaskar

VI oegrave




Fiocruz—-Genzyme




Fiocruz—-Genzyme partnership:
Moving beyond neglected
diseases?

Discussions 1n progress around role for
Genzyme 1n Fiocruz new Center for

Technological Development 1n Health
(CDTS) 1in collaboration with the
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3 Technological |

Technological | |
'-'- Platforms [+
management
’ } (information) |
5
Technological )
Animal facility Platforms i+
BSL Il (products)
Flexible ‘ —
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May 25, 2009 Video: CTDS maquette

Photo taken at the construction site, May 2009

Source: ATPeng

Photos: CDTS maquette




CDTS/Fiocruz: home of the

e R CNPq/Decit/FAPERJ
ij;ﬁ3;ﬁjf; jﬂ?;w National Institute of Science and
SR ™ = Technology on

....

Innovation OLask ed Diseasad

CLP catsfiocruz.blogspot
. com
http://cdtsfiocruz-—
english.blogspot.com




Doenca de Chagas:
Preveng:éo nao
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Thank vyou
Muito obrigado

morel(dcdts.fiocruz.br




