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"Science has contributed immensely to
human progress
and to the development of modern society.

The application of scientific knowledge
continues to furnish powerful
s § means for solving many
A" ¢ of the challenges facing humanity...."

Kofi Annan
U N Secretary General

A Challenge to the World's Scientists

o] (o § & = 2003, 299, 1485
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8 D. Butler, Nature 2008, 453, 840
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CROSSING THE VALLEY OF DEATH

A chasm has opened up between biomedicalresearchers and the patients who need their
discoveries. Declan Butler asks how the ground shifted and whether the U5 National
Institutes of Health can bridge the gap.

“...gap between cutting edge biological research
and more clinically oriented human investigation”

2 1 1 7 8 8§ |

_-'
0y

atuia Pl o Bivare da nkitcina Busincn

eliezer ©2010



Slide 6

EJB5 A importancia da translacionalidade do conhecimento basico para que a sociedade possa se apropriar e emprega-lo em seu beneficio representa

um horizonte real para a Saude.
Eliezer J. Barreiro; 04/03/2010






JAMES D, WATSON
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THE SECREET OF LIFE

1916-2004

Maurice H. F. Wilkins

Francis Crick and Jlames Watson in Cambridge, E ;|.-_.'_|.:|ll| 953
Comrtesy of the James T, Watson Speecial Coldles |I i Calid Sprrieme Harbor Laboratory Archives
1 Watson 1.1, P9S8, The ! herwetm Press. New York. )

O ﬁs)co Cr/ck & b/ologo Watson

Watson, JD & Crick, FHC Nature 7953, 171, 737-738
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EJB3
Exemplos de extraordinarias conquistas do conhecimento humano deveram-se as associacoes de capacidades e competéncias complementares,

essenciais a sua consecucdo: e.g. DNA em publicacdo de apenas 2 paginas em prestigioso periodico cientifico que resultou, décadas depois, na

era Omica.
JD Watson & FHC Crick, Nature, 1953, 171, 737-738
Eliezer J. Barreiro; 04/03/2010
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A interdisciplinaridade é indispensavel
para a solucao de problemas ou desafios

complexos.

e diversas: Saude, Bioldgicas, Exatas,

EconOmicas & Juridicas
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Prémio Nobel de
Fisiologia/Medicina
1959

“for their discovery of the mechanisms in the
Severo Ochoa biological synthesis of RNA and DNA”

1905-1993

ARTHURKORNBERG

The biologic synthesis of deoxyribonucleic acid

Nobel Lectire, December 11, 1959

lnt@rdisdplinaﬁdad@

1918-2007
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 BIOCHEMISTRY

®:

I ' The Two Cultures: Chemistry and Biology'

Arthur Kornberg

Department of Biochemistry, Stanford University, Stanford, California 94305  prhur Krberg
Received July 14, 1987 1918-2007

Biochemistry 1987, 26, 6888—6891 Prémio Nobel, 1959

e fo

Much of life can be understood in rational terms if expressed in the language of chemistry. It is an international
language, a language for all of time, and 2 language that explains where we came from, what we are, and where the
physical world will allow us to go. Chemical language has great esthetic beauty and links the physical sciences to the

biological sciences. Unfortunately, the full use of this language to understand life processes is hindered by a gulf that separates
chemistry from biology.

| Adapted from a lecture at a meeting of the American Association for the Advancement of Science in Chicago on Feb 16, 1987.

‘“...the historical roots of

THE
GOLDEN

el chemistryaa biology

Anraui Korweerc

B.m are intertwined in many places...
i Pharmaceutical chemistry was until ?"’“"
recently the bastion of organic chemistry...

in the search for alternative or superior
drugs for the treatment of various diseases...”’

eliezer © 2010
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EJB2
Kornberg definiu as bases da interdisciplinaridade das ciéncias dos farmacos quando antecipou a necessidade de aproximar-se a Quimica e a
Biologia.
Eliezer J. Barreiro; 04/03/2010
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Multi-University Research Teams:
Shifting Impact, Geography, and
Stratification in Science

Benjamin F. Jones,™** Stefan Wuchty,™ Brian Uzzi™*™

&S O T& [ o ENCE VOL 322 21 NOVEMBER 2008 1259

Yellogg School of Management, Northwestern University,
Evamston, IL 60208, USA. “National Bureau of Economic Re-
search, Cambridge, MA 02 138, USA. *Northwestern Institute
on Complexity (NICO), Northwestern University, Evanston, IL
0208, USA. *Haas School of Business, University of Cali-
formia at Berkeley, Berkeley, CA 94720, USA.

Para completude em sua atuacao e plena sintonia com os avangos tecnoldgicos contl’nuosh
em todas as areas do conhecimento, a pesquisa cientifica contemporanea, inovadora, @&
especialmente em farmacos, sé se faz, com sucesso, em ambientes de redes cientificas

e multi- e interdisciplinares, qualificadas e articuladas com #iming. .
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EJB6
Para completudide em sua atuagao com plena formacdo de M&D,| a PG precisa interagir além de sua propria arena, sem ir de lado mas com

decisao.
Eliezer J. Barreiro; 04/03/2010
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A inovacao se origina na descoberta ou invencao...

DESCOBERTA

(Descobrir)

ato ou efeito de descobrir (algo), retirando-lhe a
IR Protecao, a cobertura, a capa ou invélucro que cobre,
@ csconde; descobrimento (do Brasil);

(Inventar)

criacao de algo através do conhecimento cientifico,
técnico; coisa inventada; invento;

INVENGAOD



Molecula Salva-vidas: descoberta

Alexander Fleming
1881-1955
A. Fleming, Br. J. Exp. Pathol., 10, 226 (1929)

Howard Walter Florey
1898-1968

bitpinobelprize.ore Ernst Boris Chain b e

1906-1999 .,

nharam o Prémi
B e Prémio Nobel de F|S|olog|a/Med|cma

¢ desde 1901 1945
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Arm J Physiol 1245, 153, 584 ~

Inventando a inovacao mmam

A STUDY OF THE ADRENOTROPIC RECEPTORS | ‘iumes

RAYMOND P. AHLQUIST i P
LV
From the Depariment of Pharmacology, University of Georgia School of Medicine | s
AUGUSTA, GEORGIA e .~

Propranolol (InderalR) @

Premio Nobel ICI, Inglaterra (1965)
1988 \ -

Quimica

ey 1924-2010 —Sir James \W. Black

. ‘ ANITAICORBIN

.......................... b eliezer © 2010



Inventando a inovagao _
Alfred Burger Award in Medicinal Chemistry 2002 [#==

“..I've always been interested in creative work.
In my case it meant trying to create useful
compouds.

That’s what attracted me to chemistry...”
CE&N, jan. 28,2002, p. 77

Quimica
H (@)
. Aﬁﬁ[h]@][f An P@ﬁ@h@ﬁt C’ MERCK v
v-lactona o)
USS$ 5,5 bi
. (2007)
CH3"
Simvastatina
ocor) \
1988 HsC"

J. Med. Chem. 1986, 29, 849

HMGCOAR IC,, = 11,2 nM






niversidade Federal do Rio de Janeiro

Aonde se faz Ciéncia?

O
=

M Indastria
O Governo

O Univ. & outros

Realizacao de P&D

Século XXI”, em www.inovacao.unicamp.br/report/intc-pacheco-brito.pdf (2/01/2009)
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Adaptado de C. H. Brito Cruz & C. A. Pacheco, “Conhecimento & Inovagéo: Desafios do Brasil no
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Mestres e doutores titulados anualmente
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A pos-graduacao brasileira funciona ...
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% em relagdo & America Latina

60,00

»f Universidade Federal do Rio de Janeiro

América Latina e ao Mundo, 1981-2008
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Artigos brasileiros publicados em periddicos cientificos
internacionais indexados na Thomson ISI, em relacao a
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Criatividade e Ciencia

Dean Keith Simonton ® Do%
P
\ oo
CIENCIA

“discoveries and inventions become virtually
inevitable (1) as prerequisite kinds of knowledge

C REAT'V'TY | N accumulate in man'’s cultural store; (2) as the

attention of a sufficient number of investigators
SC I EN C E is focused on a problem - by emerging social
needs, or by developments internal to the particular
science, or by both”

Robert K. Merton (1961)

The role of genius in scientific advance. New Scientist, 12, 306-308

B O ambiente propicio a criatividade existe,
naturalmente, na Academia, favorecendo
a producao do conhecimento novo e a
pesquisa cientifica inovadora !
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PHARMACEUTICAL
INNOVATION
A inovacao tecnoldgica € um dos processos

mais dinamicos da atividade industrial.
Este dinamismo se expressa de forma
acentuada na inovacgao tecnologica
farmacéutica que, mais do que qualquer outra,
depende da efetiva interagao entre

Ciéncia & Tecnologia.

A inovacao tecnoldgica farmacéutica e produto
da descoberta ou da invencao e o principal driving-
force da industria farmacéutica que desenvolve
farmacos.
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Mercado Farmaceéutico Mundial

Anos 2X
_‘—l>
: 2002 2003 i2004 :2005 2006 :2007 ;2008 : 2009
: . : : : : : : 1 $1
:427,0 498 4 559 8 605 2 649 0:712,0: 768,0 : 785,0°
:(10, 6%]:(10 4%)1 (8, O%)I (6, 8%)1 (7, 0%)1 (9,0%)1. (8,0%)15 (5,2%) 1

P
"' -
UFR !

US$ bilhoes......O...O...........Q.....O.........................>
3) Previsao para 2010: US$ 830 bilhées; para 2020: US$ 1300 bilhdes.

*Fonte: SJ Ainsworth C&EN, Dec. 07, p.13, 2009

IC&EN ==

América Latina: 4 Principais classes terapéuticas:

el
Brasil:1,6% (10° lugar) = US$ 11,6 bilhoes o

Top-10: US$ 561,9 bilhoes (USA: US$ 300 bilhoes = 40%; Jp, Fr, Al.)

oncologicos (6,9%)

& anti-lipémicos (4,7%)
2010-2013: osteoporose, DRC

?
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CysH37NOy4

fluticazona
salmeterol

em US$ bilhoes

Etanercept
(biofarmaco) >\ /
S
_ Olanzapina 32 i) ( /7 H,CO N N
Infliximab
(biofarmaco) H, ==
Montelukast N
Rosuva?ltatma Q\S C17H19N303S
- 68,1 ., esomeprazola C33H35FN2 05

8,2%) “unn uetiapina )
(8,2%) q P atorvastatina

Patente caducara em junho de 2011 ........,




A IF global observara reducoes nos oito principais
mercados (EUA, Jpn, Fr, Ale, It, Ch, Sp, UK)

Uss 45 *

bilhoes

30

15

0

2003 2005 2007 2009 2011 2013
2004 2006 2008 2010 2012

* Trés blockbusters perderao protecao patentaria: e.q.
atorvastatina, clopidogrel & seretide

Fonte: S] Ainsworth, C&EN 2009 (07/12) 13-21
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A crige de criatividade na Bigpharma

UFR

60
A IF que descobre/inventa farmacos -
50 ¢ \ aﬁrma que investe 10% do faturamento Newmc"ewlare“m'es’
E’ ‘ em P&D&] & Biologic licence applications
gtqg_ € Us§ 785 bi (2009)
o (= ; 2\5$15b1/semana 1)
S H B Pewsoomian S
g gggggggégssﬁéé
= 3 A 3 B 2 B A AR E AR 2 B 2 B3 B
e P e e A e S o
Nl v, v v s s e vl vlw e, vl e, sl s
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
— NO\ZERalule Ele (SRl [STOUIEIGSISN Nature Reviews | Drug Discovery

i ’ B. Hughes, 2009 FDA drug approvals, Nature Rev. Drug Discov. 2010, 9, 89-92 do0i:10.1038/nrd3101

A sindrome do blockbuster—drug

eliezer ©2010
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atorvastatina rosuvastatina pitavastatina
1991 2004 2009
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Principio de Barry Price

“... when it comes to drug discovery
you’re not trying to make complicated
molecules, but make molecules that

will be effective ... “

B. J. Price, Glaxo, 1989




3
3 | T N
Y o0
| simvastatina | ~ N

pravastatina|
| amlodipina| N CHs | risperidona |

. US$ 2,6 bi
US$ 5,6 bi US$ 5,0 bi US$ 4,3 bi OH
o
3
10 Farmacos aposentados
H,CO | metropolol |
+ 6 elementos (C, H, O, N, Cl, F) US$ 1,9 bi
~ . e s o CO,H
+ 90% sao policiclicos (metropolol) (\N/\/ ~
.
+ possuem 28 ciclos ( ~ 2,8/farmaco) CHs
cH CHs
+ 60% sdo heterociclicos I 3 =~ “CHj
+ 30% sao enantiopuros
A o cetirizina ‘O terbinafina
+ tém 14 funcgdes organicas US$ 1,5 bi US$ 1,3 bi

% eliezer © 2010
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Inovacao terapéutica recente

Farmaco que pertence a uma nova familia de
anti-retrovirais, designada de inibidores do
CCR5 (C-C chemokine receptor type 5)

inibidor de citoquina = novo mecanismo
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L]
‘nCt instituto nacional

? (o) de ciéncia e tecnologia
M{A‘Q‘W www. inct-inofar.ces.ufrj.br

ﬂCHPq @FAPEELI @ s S

= e Fombeyms (e (aages i m amgan
v S— B eegeten B S B e -

de Farmacos e Medicamentos

L

Project CNPg 573.564/2008-6

Loai Al A missao do INCT-INOFAR

Team z ~ % iz r - z
] Organlzar as cnmpetenclas CIEI"ItIfiCES nacionals em uma

Scientific adviser board rede efetiva de pesquisa em farmacos;
(SAB)

m Apoiar projetos de pesquisa cientifica multi-institucionais

Research groups r
et voltados para novos farmacos;

Research people

s Contribuir para a inovacao incremental e radical em novos
Useful articles farmacos e genericos;

Publications s Estudar e desenvolver a sintese total de genéricos,
intermediarios avancados e matérias-primas;

= Contribuir para a formacao cientifica qualificada de pessoal
em quimica medicinal & farmacologia;

s Promover a divulgacdo das ciéncias dos farmacos e dos
medicamentos, assim como seu uso racional e seguro;

2 1 5 7 0 0 |
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Contats , |Programa de Pos Graduagdo em Farmacologia e
liss > |Quimica Medicinal 2 0 0 6
Disciplinas 3 i s S
Editais de Selegao 3 S - = -
Informagiies Gerais > “Medicinal chemistry or pharmaceutical chemistry is a discipline at the
orentadoreseLir  cesquisa o INtersection of chemistry and pharmacology involved with designing,
> synthesizing and developing drugs.”
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A recente criacdo da PG (M&D) em Farmacologia e Quimica Medicinal ilustra nova perspectiva de horizonte na PG da UFRJ, pois € a primeira

com o perfi desta proposta interdisciplinar na AL.|
Eliezer J. Barreiro; 04/03/2010



