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Litografia de Jean Chiése (1935) [Corbis]
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"The Apothecary”, A.C. Wootla
(Chronicles of Pharmacy Vol Il 1810)
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“for their discoveries concerning the molecular structure of nucleic acids
and its significance for information transfer in living material‘

Prémio Nobel de Medicina e Fisiologia 1962
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J. Clayton & C. Dennis, Eds., “50 Years of DNA”, Nature Pub. 2003.
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Controle de fatores entropicos e
eletrostaticos permitiu a construcao

de capsulas tubulares com estruturas
similares aquela da parede celular

das bactérias. { Science, 288, 2035 (2000)}
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Modélo lipopolissa¢arideo (LPS) mimetizando

a membrana de Pseudomonas aeruginosa,

constituido de 16 lipopolissacarideos (em cima)

e 48 moléculas de fosfolipideo-etilamina (em baixo).
Este modelo possui 104 contra-ions Ca?* Calculos de
dinamica molecular demonstraram a afinidade desta
membrana sintética no processo de ‘“metal-ion uptake”




A deteccao de ligacoes-H

no sitio ativo de protease-I de

Achromobacter envolvendo os residuos

| treonina-99 e glicina-102 de uma banda da

fita com e tirosina-72 e.isolgucina-69

expande a possibilidade de construir-se

""\__ l " raciopalmente inibidores seletivos.
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Felisa Wolfe-Simon et al.
astrobidloga

| NASA Astrobiology Institute Simi la Hdade MO[GCU la r

F. Wolfe-Simon, J. S. Blum, T. R. Kulp, G.W. Gordon, S.E. Hoeft, J. Pett-Ridge,
J.F. Stolz, S.M. Webb, P.K. Weber, P.C. W. Davies, A. D. Anbar, R.S. Oremland
A Bacterium That Can Grow by Using Arsenic Instead of Phosphorus,
Science (DOI: 10.1126/science.1197258), 2 December 2010
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Complementaridade Quimica
molecular

Reconhecimento
molecular

Interacdao farmaco-biorreceptor
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Interacoes do sulindaco com COX-1
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A importancia das “ligacoes” frageis...
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Model Compound Bound to the Minor
Groove of a DNA Molecule
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ﬁb holé aéjam 83 oz
'Lq o na

terapeutlca de
farmacos contemporaneos.

J. Drews, S. Ryser, Classic drug targets. Nature Biotechnol. 1997, 15, 1318




Os biorreceplores....

l McKemy, D.D.; Neuhausser, W.M.; Julius D.;

Identification of a cold receptor reveals a general role

for TRP channels in thermosensation

Nature 2002, 416, 52.

CMRI1 (cold-menthol receptor type 1)




A Inovacie
Farniygctatits

oki

Pharmacokine
and Metabolism in
Drug Design

stics

. iU TH
: deposition
e Q0 svwaliowwad
v LLIMG
o R pulmonany
'I'.-E':: I: I.I _alj_g |::|r|:|'|:||::||'|
topical
=ffect
LIVER

first-pass
retzbalisrm
(in=cthvation)

GLT



This mouse is a xeno-sensor
allows the investigation of

drug-drug interactions .

. Xie & R. M. Evans, Drug Discovery
Today 2002, 7, 509-515

Animal transgénico com mesmo perfil de resposta a acao de
farmacos que humanos. Possui CYP3A isoenzimas (xeno-sensor)
que permite o estudo de interacoes de farmacos, simulando o

estudo em humanos.

Humanized mouse model



Modelagem por homologia das isoformas
do CYP2D6 humano e do rato

e subseqiiente racionalizacao computadorizada

das interacoes com ligantes

permitiu esclarecer as especificidades

moleculares destas interacoes.
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a) Potencial eletrostatico no sitio-ative de CP2D6; b) sitio-
ativo, contendo o grupo heme (verde) ao fundo.

NPE Vermeulen et al., J. Med. Chem. 2003, 446, 74.
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CHEMICAL

4 Engineering Metws

ExuberaF Insulina para inalacao:

diabetes tipo 1 e 2.

18/10/2007 suspendeu a
comercializacao mundial!

Nektar Pulmonary Particle Technology

@ Irsulin molecule
® Glas= stabilizer

Omne asrosol insulin particle

contains approximately 300

million insulin molecules Aerosol particle
stabilzed with glass formers. {diameter: 1 micron)




A esquerda rato trangénico
“envelhecido” (equivalente
a 100 anos humanos).
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ELDER BOOM

Thanks to baby boomers, the U.5. population
over 65 will swell between 2010 and 2030

U.5. population over age 65, millions
80

60 |

40

20
0

1900 1920 1940 1960 1980 1990 2000 2010 2020 2030

SOURCE: Census Bureau
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TEN DECADES OF DRUG DISCOYERY



. & ACS PUBLICATIONS
Y l@mceutlcal W HiGH QUALITY. HIGH IMPACT

TEN DECADES OF DRUG DISCOVERY

Analytical Chemistry | Chemical & Engineering News | Modern Drug Discove
| Today's Chemist at Work | E-Mail Us | Electronic Readers Service

1800s to 1919

| We lve today i a world of dmgsl Dirugs for pain, drugs for disease, drugs for allergies, drugs
for pleasure, and drugs for mental health. Dirogs that have been rationally designed; drugs that have been
synthesized m the factory or purified from nature. Dirugs fermented and drugs engineered. Dirugs that have been

chnically tested. Effective Safe .
ng zoom

“We live today in a world of drugs.|Drugs for pain, drugs for
disease, drugs for allergies, drugs for pleasure, and drugs

for mental health. Drugs that have been rationally designed;
drugs that have been synthesized or purified from nature.
Drugs fermented and drugs engineered. Drugs that have been
clinically tested. Effective. Safe.”




O conhecimento é
\ instrumento de
A\ ascensdo social !
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"Se 0 conhecimento pode
criar problemas,

hao é através da ignorancia

Isaac Asimov
(1920-1992)

eliezer © 2009




—~(Cuidados com a modernidade

eliezer © 2009



| @) | gl . Nature 2009, 458, 274
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Science journalismisin S
decline; science blogging ﬂ

is growing fast. But can the

one replace the other, asks :

Geoff Brumfiel.




A descobert de [armacos ...

e Science 2000, 287, 1951 (J.Uppenbrink, J.Mervis)
Indice de impacto (2009) = 29,747

§ depende da pesquisa cientifica

“Science is made of facts, just as houses are made of stones; but a mere collection of facts
is no more science than a pile of stones a house”
Henri Poincare, 1902
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nos estados brasileiros 2007
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farmacos... salvam vidas !




Farmacos e medicamentos...

... $A0 essencilais a atencdo farmacéutica
da populacdo por corrigirem,
recuperarem, manterem e promoveram a
Saiide, sendo, portanto, agentes de
inclusdo social imprescindiveis a

soberania da Nacao.

eliezer © 2009



 Medicamento é um produto farmacéutico,
cnicamente obtido ou elaborado com
idade profilatica, curativa, paliativa

- ou para fins de diagndstico. -~
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Declaracao da Capula do Milénio da Nacoes Unidas
Nova lorque, 6 a 8 de setembro de 2000

Projeto do

Milenio da ONU RO, Projeto do

Secretaria-Geral das Nacoes Unidas em 2002

...Paises em desenvolvimento provavelmente continuarao imersos

na pobreza, a menos que possam fazer o que paises desenvolvidos

fizeram para atingir o crescimento sustentavel: Incorporar ciéncia

e Inovacao em suas estratégias econémicas ... ”

http://www.unmillenniumproject.org




Como sao
descobertos os
farmacos ?




Nobel Prize, 1959 _
“for their discovery of the mechanisms in the e ,;q
biological synthesis of RNA and DNA” G S
e have the paradox of the two cultures

chemistry and biology,
growing further apart even as they

the chemistry of biological systems is either too
mundane or too complex...”

Arthur Kornberg

Annual Meeting of AAAS, 1987
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“...Change is In the air for drug

discovery... the excitement of this

interdisciplinary field at a time of
transition ...”’
J. Uppenbrink & J. Mervis (Eds.),

Science 287, 1951 (2000)
(Special Issue)




Processo de Descoberta de Farmacos

¢leigio do alvo
terapéutico descoberta do
m composto-protétipo otimizagio do
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n e d | | >> 85% do arsenal terapéutico
Qu1m1ca sao farmacos sintéticos!



Heseamh team formed Movel chemicals Chemicals testad for Formulation, stability Company files

and objectives sst syntheszed efficacy and safety in scale-Up synthesis, Imiestigational New
test tubes and animals. chmonic safety in animals Drug (IND) application
Results used to choosa with FOA

dng candidate.

l
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FOA reviens NDA Company files Mew Phese III: large clinical Phase ||; studies Fhase | studiss
g Application (NCWA) frigks in many patients in patients (Eficacy) in healthy humans
(tokeration)

Clinical studies

ANVISA

Drug s appmoved
for marketing

TA Lombardino & JA Lows IIL, Nature Rev. Drug Dise. 2004, 3, 853
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Produtos Naturais na Descoberta de Farmacos

{ > microrganismos, fungos > mar }

e Farmacos anti-cancer, antibiéticos, antifiingicos:
auséncia de resisténcia cruzada
e Diversas classes terapéuticas (bioinspiracao)

o Indice terapéutico (IT)

e Nova entidade quimica (NCEs = New chemical entity)

e Inovacao terapéutica: mecanismo de acao inovador

o Acessibilidade sustentavel

e Abundancia natural adequada: ensaios pré-clinicos &
clinicos

e Bioforos naturais

e Moleculas domesticaveis
» AL Harvey, Natural products in drug discovery, Drug Discovery Today 2008, 13, 894

*C Viegas Jr, VS Bolzani, EJ Barreiro, CAM Fraga, New anti-Alzheimer drugs from biodiversity:
the role of the natural acetylcholinestare inhibitors, Mini-Rev. Med. Chem. 2005, 5, 915




'# Antibioticoter:
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Vinblastina

Res. Triangle Park, 1967

M. E. Wall & M. &%Wani
' 1996Na‘11%ﬂ31 Cancer Instituté
» /FAwatd'0fRecoghition, |
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#“Chronicles of: Drug DISCOVGFY”, A

' D. Lednicer, vol.3, ACS{1993,
pp. 327-348

Cancer

M. C. Wani et al., J. Am. Chem. Soc. 1971, 93, 2325




Bloqueadores
zanglionares

Farmaco dos Indios d-'fubocurarina




no Ceara, como preparado antiofidico .
(Francisco José de Abreu Matos)

Produtos Naturais

1 www.iq.ufrj.br/gigantes/otto/angelo.pdf

Un. Columbia EUA

K. Nakanishi, ACS, 1991

*“A Wandering Natural Products Scientist ‘¢
Cabenegrine-A

Tetrahedron Lett.-1982; 23, 3855




