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A XX. szazad legnagyobb orvosi
felfedezeésel

Mass immunization (Polio Vaccine, Smallpox
eradication)

Penicillin; antibiotics

Cancer drugs

Heart disease advances (surgery; drugs)

Oral contraceptives

Organ Transplants

Tobacco linked to cancer

Imaging (X-ray, CT, MRI)

DNA and genetics (double helix; human genome map)
HIV (virus identification, AIDS drugs)

(D. Gillings, Quintiles, 2008)



982 Novel Drug Therapies: 1963-
2006

+ 1960s: Beta Blockers
« 1970s: Cancer drugs, ACE Inhibitors

« 1980s: Antipsychotics, Antidepressants, Antivirals
(Herpes; HIV),

First monoclonal antibody (OKT)
1990s: Alzheimer’s drugs, Smoking cessation drugs,

Asthma (corticosteroids), Statins (cholesterol
reducers)

2000s: First Cancer Vaccine (HPV),
First Gene Therapy (neck cancer)

Benefits of Clinical Trials

Sources: FDA; Dorland Healthcare Information, 2004; FDA
Medical Milestones of the Last Millennium
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(Dr Szombathely1)
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A GYOGYSZERKUTATAS MULTIDISZCIPLINARIS
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Gyogyszerkémia (orvosi kémia)

» Feladata: gyogyszermolekulak tervezese,
szintézise, fejlesztése
* |nterdiszciplinaris tudomany
— Szerves kémia
— Elméleti (computational) kemia
— Fizikai kémia
— Farmakologia
— Molekularis biologia



Felfedez6 megkozelités

,Biology driven”

Originalis biologiai célpont kihasznalasan
alapszik, amelynek feltehetéen szerepe
van egy betegseg kialakulasaban.

Olyan uj vegyuUleteket kell talalni, amelyek
a biologiai célpont aktivitasat befolyasoljak
és egyuttal a terapias indikaciot is
meghatarozzak.



How do we proceed?

New target
Internal
Literature
Validation

Selected Target HTS/MTS A2L

TSS & LG plan  Pre-program Program

Use rational approaches and structural information to enhance

and facilitate Drug discovery and optimisation
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How do we proceed?

New target

Internal
Literature
Validation

Selected Target HTS/MTS ADL :
TSS & LG plan  Pre-program rogram

Use rational approaches and structural information to enhance

and facilitate Drug discovery and optimisation
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Vezetd termékek molekularis
célpontjal

* Prilosec (omeprazol)
« Zantac (ranitidine)

« Zyrtec (cetirizin)
 Viagra (sildenafil)

» Celebrex (celecoxib)

>
>
>

/K ATPase
2 receptor
1 receptor

» PDES
» COX2
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Vezetd termékek molekularis
célpontjal

Plavix (Clopiogrel)
Aprovel (Irbesartan)

Arixtra
(Fondaparinux)

Stilnox (zoldipem)
Rimonabant

» P2Y,, receptor
»> AT, receptor

» Xa faktor

» GABA receptor
» CB, receptor
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aspirin
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Discovery of piroxicam

Antiinflammatory

Acidic but not carboxilic acid

Potent in animal models

Long plasma half life (resistant to metabolism)
Safe for arthritic patients (long treatment)

» a-d: g amounts tested in dogs; all failed
» e: carboxamide introduced by intuition
» SAR on several hundred analogs yielded piroxicam
in 1980
b
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AA metabolism
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Fluoxetin: Uj tipusu
antidepresszans
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Cell body

Serotonin in the CNS

Copynght © 2005 Nature Pubkshing Group
Mature Reviews | Drug Discovary

18



Development of

Kinetic

studies of
monoami
ne uptake

Safety
problems

3
Antidepressant O

Inhibition of
monoamine
uptake

Hits found

effect
PIhNDI NDA submitted ‘
dS¢E
To FDA FLUOXETIN
| | | |
| | | | |
‘ Approval of
Phase I1 PP
Prosac
for depression

Phase II1

Fluoxetine

NHCH,

Market exclusivity
Expired in the US

5 1896

1999 2000 2001
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Secretion Of Parietal And Non Parietal Cell Juice
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Gyomorsav szekrécio szabalyozas

HCl

Secretory canaliculi

Tubulowesicles
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A gyomorfekély gydgyszerel

« Savmegkoték (antacidok)
» H2 receptor antagonistak (cimetidine)
» H-K-ATPaz gatlék (omeprazol)
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Az omeprazol kivalasztasa (Astra)

 Irodalmi nyom: CMN131 (1972)
Szlrdvizsgalat: eber kutyan

« H124/26 (GYKI szabadalom)

« H 83/69 (timoprazole,1974) toxikus (thyroid)
 H149/94 (picoprazole, emberen is hat)

- Omeprazole (1979) (magasabb pK:
akkumulacié. Probléma: patkany karcino-
genezis, hipergastrinemia)

» Losec (Svedorszag, 1988)

« Esomeprazole (S-(-)-omeprazole, 2000) kicsi
variabilitas, nagyobb biohasznosulas (CYP2C19)
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Az omeprazol atrendezddik sav
hatasara
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Clopidogrel (Plavix) for the
prevention of thrombosis

Prodrug

Active metabolite binds to platelet P2Y .,
and antagonizes the inhibition of AC

H

Safer than ticlopidine %%@
|

Clinical efficacy and safety shown™ ¢
on more than 20,000 patients

Drug of the year (Hungary), 2004 @@%@

clopidogrel
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Discovery of Gleevec

» Selective tyrosine kinase inhibitor for
chronic myelogenous leukemia

« TK BCR-ABL created by chromosomal
translocation, found exclusively in
leukemic cells It has reduced toxicity
anc

NN ML N N R
v U L v )G
_i_ e
i‘ =N ) L =N 2 N (3): Imatinib
lature Reviews | Drug Discovery
PKC inhibitor 1ncreased potency  Solubility and oral
and selectivity bioavailability
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Withdrawal of Vioxx

0=S
H.C o

Vioxx (rofecoxib)

selectivity=276

Selective COX-2 inhibitor
Avoiding COX-1 inhibition is
diminishing gastrointestinal side
effects

Disrupts the balance between TxA2
(COX=1 product) and PGI2 (COX-2
product)

After cardiovascular deaths the
product has been withdrawn

Is cardiovascular risk a class
effect? (Celebrex, Dexira, etc)

27



Vioxx triggered a domino effect in COX-2
inhibitors class

Global Sales (US$ m)

.——o—/

Additional safety and efficacy requests:
Arcoxia (Merck)

Applications withdrawn/postponed:
Prexige (Novartis)

“"Boxed” labelling requirements:
Bextra (Pfizer)

0 - Discontinued clinical trials:

Celebrex (Pfizer)

Q104 Q204 Q304 Q404

=8 Celebrex Bextra Suspended advertising:
=8= Arcoxia == \/ioxx Celebrex (Pfizer)

Source! IMS Health: MIDAS, MAT Dec 2004
0,




Tanulsagok

Molekularis mechanizmus ismerete

A gyogyszerjelolt sokoldaluan optimalizalt

Az innovativ megkozelités nagyon iddigényes

Mellékhatas sokszor Iényegesebb, mint a féhatas

Korultekinté klinikai fejlesztés valorizalja az uj gyogyszert

Kreativitas + kitartas ( + szerencse) = sikeres fejlesztés
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