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Pharmmaceutical Innovation: Reyaolutionizing
Hurnan Health
Basil Achiladelis, Alexander Scriabine, Ralph
Lardau,Eds., Chernical Heritage Foundation
(December 10, 1999), ISEM: 0941901211,
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Saint Come et Saint Damien
Patrons des medecins chirurgiens et pharmaciens

Litagrafia de Joan Chidss (1935) [Corbis]

Sao Cosme &
Sao Damiao
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"The Apothecary”, A.C. Wootta
(Chronicles of Pharmacy Vol Il 1810)
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Breve Histdria da Farmacia Brasileira: http://www.terradeos.com.br eliezer © 2006
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Rato nocaute para receptores da capsaicina (TRPV) foi insensivel a pimenta e
também apresentou mais resisténcia térmica. Estes resultados evidenciaram
o papel de VPRT no estimulo promotor da dor.

MJ Caterina et al., Science 2000, 288, 241.

eliezer © 2006



Identification of a cold receptor reveals a general role
for TRP channels in thermosensation

Estudo de identificacdo e clonagem do potencial receptor térmico (TRP) revelou o
papel do Ca** e de VPRTL1 na biosensacao termica promovida pelo mentol.

mentol
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Controle de fatores entropicos e
eletrostaticos permitiu a construcao

de capsulas tubulares com estruturas
similares aquela da parede celular
Science, 288, 2035 (2000)}

Modelo Iipopolissacarfﬂe’b (LPS) mimetizando

i a membrana de Pseudomonas aeruginosa,

constituido de 16 lipopolissacarideos (em cima)

e 48 moleculas 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”
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A deteccao de Ilgagoes-H
no sitio ativo de protease-| de

Achromobacter, envolvendo os residuos
eonina-99 e glicina-102 de uma banda da

fitacome tirpsina-72 e isolelcina- 69,
exprande a p053|b|I|d56e de construir-se
racionalmente inibidpres seleivos.
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inddstria automobilistica -
inddstria quimica S
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mmm) computadores e correlatos [T
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Chemoinformatics  peminformatics

in Drug Discovery IJ 2 4 -E
58 = A]["m Em % do orcamento total
*P me (2009)
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?IDME T in silico l
* absorcao, distribuicdo, metabolismo
hiofase (correnie sanguinea) & eliminacéo
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T Rato Transgénico Humanizado

Humanized mouse model This mouse is a xeno-sensor
allows the investigation of

drug-drug interactions .

Este rato € um auténtico sensor xenobiotico

"¢ DRUG DISCOVERY

que permite o estudo in vivo

W. Xie & R. M. Evans, Drug Discovery ~de interagdes entre farmacos. =

Today 2002, 7, 509-515 -
! A Tiiovagiin Fommdatie: 00 .

,._' 1} AT

. farmacos que humanos. Possui CYP3A isoenzimas (Xxeno-sensor)
gue permite o estudo de interacdes de farmacos, simulando o

Animal transgénico com mesmo perfil de resposta a acao de

estudo em humanos.

- eliezer © 2006
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Modelagem por homologia das isoformas

X do CYP2D6 humano e do rato

As Ciéncias Farmactuticas

e subsequente racionaliza¢cao computacional
das interagoes com ligantes
ok permitiu esclarecer as especificidades
o moleculares destas interaces.

a) Potencial eletrostatico no sitio-ativo de CP2D6: b) sitio-
ativo, contendo o grupo heme (verde) ao fundo.

NPE Vermeulen et al., J. Med. Chem. 2003, 46, 74.
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Oportunidades para inovacao terapeutica

As Ciéncias Farmactuticas
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gg Thanks to baby boomers, the U.5. population
' _ over 65 will swell between 2010 and 2030

.5, population over age &5, millions
80
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Deficiéncia de Atencéo por Disturbio de Hiperreatividade

A esquerda rato transgénico 16) ceutical
“envelhecido” (equivale

a 100 anos humanos).

TEN DECADES OF DRUG DISCOVERY

Methylphenidate
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Caracteristicas estruturais comuns aos cinco

farmacos mais vendidos no mundo em 2004
»Possuem apenas 7 elementos quimicos: C,H,0O,N,S,F,Cl;

»Todos possuem heteroatomos;

»Todos sédo multiciclicos (< cinco anéis);

| >»80% tém unidades aromaticas e sédo heterociclicos;

Totalizam 111 C's: Tém apenas 10 centros

1 C = US$ 280 mi; estereogénicos,;
70% estao na simvastatina;

Valume 82, Number49 2 em USS$ bilhdes, nos ultimos 12_ meses; | o
S.Class  pp. 18-29 estima-se que o mercado mundial, em 2004, tenha sido ca. US$ 505 bilhdes
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Combinatorial 4
Chemistry

poténcia do hit
seletividade
originalidade estrutural
acessibilidade sintética
hit-to-lead propriedades fisico-quimicas (ADME)
permeabilidade, pKa, solubilidade
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Novos Hits-Leads identificados por (S)HT-St:rnananingﬁ=

1996 1999 2003 2004
Compostos
biooiieaiadas 100000 430000 615000 1050000
Media da potencia 3000 400 10 10
(nM)
Media de sucesso  20% 50% 53% 65%
Prototipos identificados 1,0 1.7 1.9 20

por alvo-ensalado

* Dados da GlaxoSmithKline

wm“mﬁﬂ,mé 8 Modlin, CREN 2004, B2 (#30, 26 de julho) 23.
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“...The rate of introduction of new
chemical entities has slowed despite
the wealth of new technologies ...”.

“...A velocidade de introducéao de
novas entidades quimicas tem Donald Kennedy, Editor-in-Chief

diminuido a despeito das _ e
novas tecnologias disponiveis...” Drug Discovery - Editorial

O e Science 2004, 303, 1717
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Emulsion droplet
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Drug crystallized ’ Lipid-soluble
in aqueous fluid drug in bilayer
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AN Iron Oxide Nanoparticles for Sustained Delivery of

A‘ié@
W Anticancer AHEI“S

Tapan K. Jain,” Marco A. Morales,” Sanjeeb K. Sahoo,” UNIVERSITY JOF
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Iron Oxide Nanoparticles for Drug Dealivery articles
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Figure 1. Schemafic representing formulation of iron oxide nanopariicles and the process for drug loading.

Mol. Pharm. 2005, 2, 194-205. eliezer © 2006
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Pharmaceutical

Insulina para inalacao:

@ diabetes tipo 1\‘e 2
sanofi aventis A ]-nﬂ“gfﬁn

Exubera®

Nektar Pulmonary Particle Technology

@ Insulin molecule
# Glass stabilizer

One aerosol insulin particle

contains approximately 300

million insulin molecules Aerosol particle
stabilized with glass formers. (diameter: 1 micron)

eliezer © 2001
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@ Bristol-Myers Squibb Artrite reumatoide

disease-modifying anti-rheumatic drugs (DMARDS)
JORENCI A synthetic protein produced
by recombinant DNA technology

abatacept
synthetic protein produced

by recombinant DNA technology

DEZEMBROC 2005 J

. £ Invedo Rewinadahie:

. J. S. Smolen & G. Steiner, “Therapeutic strategies for rheumatoid arthritis”,
- Nature Rev. Drug Discov. 2003, 2, 473-488.




COMING IN 2006
Sanofi-Aventis will market this
antiobesity drug as Acomplia
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Obesity
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Your Independent
Source of News

& Information on
The Obesity Crisis

click here
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Pharmaceutical Animal transgénico com obesidade induzida,
representa o primeiro modelo para estudo de novos

farmacos anti-obesidade.

eliezer © 2006



uuuuuuuuuuuuuu

INto an environment that builds on traditional skills,

fosters multidisciplinary Interactions between teams

and individuals, and is primed to exploit Pasteur Dictum

that ‘chance favours the prepared mind’ ...”

Simon F. Campbell
Pfizer Central Research
Sandwich, Kent

Inglaterra
Clinical Science 2000, 99, 255
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Sfarmacia.ufrj.br/lassbio
Institute do Milénie
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PESQUISADORES "Avaliacao do I Workshop
ORGANOGRAMA "Conheca nossos Grupos de Pesguisa i
LEGISLACAO "Acesse 3 Lei de Inovacdo i
“0 Instituto do Milénio - Inovacdo |
LINKS Desenvolvimento de Farmacos e |
Medicamentos g um F'r':'jEt':' 'E'F”:'ia'j http://www.farmacia.ufrj.br/lasshio
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