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Top-selling Phar maceuticals 2002
PRODUCT TYPE SALES($m) PRODUCT TYPE SALES($m)
Atorvastatin Hypolipidaemic 7972 Losartan Angiotensin |l antag 2190
Simvastatin Hypolipidaemic 5580 Resperidone Antipsychotic 2146
Omeprazole Proton pump inhibitor 4623 Venlafaxine Antidepressant 2072
Erythropoietin Antianaemic 4269 Esomeprazole Proton pump inhibitor 1978
Amlodipine Calcium antagonist 3846 Fexofenadine Antihistamine 1915
Lansoporazole Proton pump inhibitor 3766 Clopidogrel Platelet antiaggreg 1638
Olanzapine Antipsychotic 3689 Insulin Antidiabetic 1880
Paroxetine Antidepressant 3067 Oestrone Hormonal 1880
Celecoxib Cox-2 inhibitor 3050 Loratadine Antihistamine 1802
Sertraline Antidepressant 2742 Amoxicillin Antibiotic 1778
Interferon-a Antiviral 2736 Sildenafil Phosphodiest. Inhib 1735
Rofecoxib Cox-2 inhibitor 2530 Valsartan Angiotensin |l antag 1654
Fluticasone Antiasthma 2434 Citalopram Antidepressant 1589
Gabapentin Anticonvulsan 2269 Leuprolide Anticancer 1537
Pravastatin Hypolipidaemic 2266 Oxycodone Analgesic 1529
Erythropoietin Antianaemic 2260 Azithromycin Antibiotic 1516
Alendronate Bisphosphonate 2250 Montel ukast L eukotriene antag 1505

Natural product/derivative

hormone/growth factor

Wood Mackenzie
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Recent Product Launches

PRODUCT INDICATION COMPANY
Xenical (orlistat) obesity Roche
Glyset (miglitol) diabetes Bayer (Pfizer)
Camptosar (irinotecan) cancer Pfizer (Daiichi)
Synercid (streptogramins) antibiotic Aventis (Monarch)
Rapamune (rapamycin) immunosuppressant Wyeth
Reminyl (galantamine) Alzheimer’s J&J
Cancidas (caspofungin) antifungal Merck
Ketek (telithromycin) antibiotic Aventis
Invanz (ertapenem) antibiotic Merck
Crestor (rosuvastatin) hypolipidaemic AstraZeneca
Funguard (micafungin) antifungal Fujisawa
Certican (everolimus) immunosuppress Novartis
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Candidates in Advanced Clinical Trials
CANDIDATE INDICATION COMPANY
Anidulafungin antifungal Vicuron
Dalbavancin antibacterial Vicuron
Oritavancin antibacterial InterMune
Ramoplanin antibacterial Genome
Daptomycin antibacterial ICubist
Trabectedin anticancer PharmaMar
Exatecan anticancer Daiichi
Rubitecan anticancer SuperGen
Squalamine anticancer Genaera
Ziconotide analgesic Elan
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Natural Product-based Drug Discovery
-the issues
« Access to biological / chemical reservoir
« Sample re-supply
« Intellectual property rights
» Expensive and resource intensive
* Random and serendipitous
« Compatibility with high throughput screening

« Complex chemical structures impede lead optimisation
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Significant Patent Expiries (2000-2003)
PRODUCT PATENT HOLDER PATENT 2000 SALES
EXPIRY DATE (US$ mill)
Glucophage (metformin) Bristol-Myers Squibb Mar 2000 1,892
BuSpar (buspirone) Bristol-Myers Squibb May 2000 709
Pepcid (famotidine) Merck & Co Oct 2000 850
Concor (bisoprolol) Merck KgaA Jan 2001 531
Prozac (fluoxetine) Lilly Feb 2001 2,574
Prilosec (omeprazole) AstraZeneca April 2001 6,260
Mevacor (lovastatin) Merck & Co June 2001 520
Remeron (mirtazapine) Akzo Nobel June 2001 369
Accutane (isotretinoin) Roche Aug 2001 771
Aredia (disodium pamidronatea) Novartis Dec 2001 675
Prinivil (lisinopril) Merck & Co Dec 2001 2,263
Claritin (loratadine) Schering-Plough June 2002 3,011
Zyrtec (cetirizine) uUcCB June 2002 1,158
Accupril (quinapril) Pfizer Oct 2002 553
Augmentin (amoxicillin+clavulanate) GlaxoSmithKline Dec 2002 1,847
Serzone (nafazodone) Bristol-Myers Squibb Mar 2003 360
Cipro (ciprofloxacin) Bayer Sept 2003 1,638
Topamax (topiramate) Johnson & Johnson Sept 2003 309
Flovent (fluticasone) GlaxoSmithKline Late 2003 1,951
good 23 good 24

Companies Reducing or Have Examples of Companies Continuing

Terminated Natural Product Research Natural Product Research

* Abbott « AstraZeneca
* Aventis .

* Bristol-Myers Squibb * Fujisawa

e Eli Lilly * Merck & Co
¢ GlaxoSmithKline ]

* Hoffmann-la Roche * Novartis

* Johnson & Johnson » Wyeth

e Pfizer
e Schering-Plough
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Appendix 3. Examples of research on medicinal plants in Malaysia

(Adapted from Mohamad et al. 1995)

Common name

Botanical name/Genera/Family

Uses/Potential uses/Studies

Forest Resear ch Institute Malaysia (FRIM)

Mambu

Pokok minyak kayu putih

Kandis

Cempaka hutan

Edible medicinal plants (ulam): selom,
pegaga, terung kecil, kesom, kadok, Ulam
Raja, cemumar, beluntas)

Leuconotis spp.

Azadirachta indica

Melaleuca cajuputi

Dipterocarpus spp.

Aromadendron spp.

Oenanthe javanica, Centella asiatica, Solanum ferox,
Polygonum minus, Piper sarmentosum, Cosmos
caudatus, Micromelum pubescens, Pluchea indica

Study on medicinal properties

Antioxidant activity (Vimala et al. 1998)

Universiti K ebangsaan M alaysia (UK M)

Ladahitam

Pinang

Pokok minyak kayu putih

Putarwali

Betik (flower), Putat, Ubi Keling/Kemili,
Pelam Epal (skin), Serai Kayu

Piper nigrum

Areca catechu

Melaleuca cajuputi

Tinospora crispa

Alstonia angustifolia, Crotalaria spp., Mitragyna
speciosa

Goniothalamus spp.

Carica papaya, Barringtonia macrostachya, Coleus
tuberosus, Mangifera indica, Eugenia polyantha

Phytochemical and pharmacological studies
Phytochemical and pharmacological studies
Survey of essential oils

Studies on tissue culture techniques

Cytotoxic effects (Ikram et al. 1993)
Antiproliferative effect (Zauyah et al. 1993)
Anti-tumor promoting activity (Lim et al. 1998)

Universiti Malaya (UM)

Mempisang
Gambir
Bintangor

Annonaceae
Uncaria spp.
Calophyllum spp.
Trema orientalis

Widely used as medicines by local natives
Antihypertensive properties

Diverse bio-activities

Analgesic and anesthetic effects (Hashim et al. 1993)

Universiti M alaysia Sarawak (UM S)

Oran, Pelai, Pedada, Rugin, Sengkayap,
Engkara-bai, K elapahit, Akar kelait

Ageratum conyzoides, Alstonia scholaris, Brucea
javanica, Cassia alata, Eurycoma longifolia,
Pasychotria viridiflora, Quassia indica, Unicaria
longiflora

Antibacterial properties (Fasihuddin and Ghazally 1998)

Universiti Putra M alaysia (UPM )

Zingiber
Jarum Emas
Gelenggang
Kenarah
Bratawali/Putarwali

Zingiberaceae
Striga asiatica
Cassia alata
Goniothalamus spp.
Tinospora crispa

Studies on medicinal properties

Universiti Sains M alaysia (USM )

Pokok kapal terbang

Gajah beranak or Selayak hitam
Tongkat Ali

Api-api

-, Selayak hitam, Pokok German

Eupatorium odoratum

Goniothalamus macrophyllus

Eurycoma longifolia

Avicennia spp.

Cerbera odollam, Goniothalamus macrophyllus,
Eupatorium odoratum

Malpighiaceae coccigera

As an analgesic

As an abortifacient and antifertility agent

For anti-malaria action

Pharmacological studies

Toxicity screening (Sam et al. 1988)

Antilithotrophic, antiasthmatic and as a relief for yellow fever
(Ubaidillah et al. 1988)

Universiti Teknologi M alaysia (UTM )

Kunyit
M edang
Petai

Curcuma spp.
Alseodaphne perakensis
Parkia speciosa

Studies on medicinal roots
Studies on chemical structures and activities
Study on hypoglycaemic activity
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dodgddoooooobobobobbbooooooooobbbobobbibnb 160111998
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STRUCTURE OF BIOLOGICAL DIVERSITY . . " "
PLANNING IN MALAYSIA (1998) Assessment of Biological Diversity

in Malaysia
NATIONAL COMMITTEE ON
BIOLOGICAL DIVERSITY {(NCBD)

NATIONAL
TECHNICAL
COMMITTEE ON
BIOLOGICAL
DIVERSITY
(NTCBD)

CSBD AND ABD

GENETIC
MODIFICATION
ADVISORY
COMMITTEE
(GMAC)
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* National Policy on
Biological Diversity

Launched on 16 April 1998
« VISION
To transform Malaysia into a world
centre of excellence in conservation,
research and utilisation of tropical
biological diversity by the year 2020

POLICY STATEMENT

To conserve Malaysia’s biological
diversity and to ensure that its
components are utilised in a
sustainable manner for the
continued progress and socio-
economic development of the
nation

ooog 18
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Issues on ABS policy/legislation in Malaysia
Ownership of genetic resources

e Constitution affords ownership of
land, and any minerals on or
within, to the 13 States

e Sabah & Sarawak have a different
constitutional status vis-a-vis the
Federal Government

* Native peoples accorded certain
special legal rights over land, but
notin Peninsular Malaysia
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The Sarawak Research Permit System
For research on biological resources

« Aresearch agreement shall include but not limited
to:

— The place or institution where research is to be carried
out

— Access by Council to any reports, data, studies or results

— Rights to patents and intellectual property to or over any
discovery

— Rights to license any patent or intellectual property

— Confidentiality over any reports, data, studies, or results

— The transfer of technology, skills, and knowledge

— Ownership of data and results

— Other terms and conditions as may be mutually agreed
upon

The Sarawak Research Permit System
For ethnobiological research

« Aresearch agreement shall include but not limited to:

— Permit holder may be required to make payments to the
natives as rewards for the knowledge or information
provided

— Payment may be made regardless of whether the research
results in the commercial development of any medicinal
or other products

— Patent or intellectual property right shall be shared with
the natives

obooo 26

gooo 27

JeEsEsEsEmBEmaEsEsEsasamsEs
M. Malaysian of Sarawak origin or Permanent Resident

2 Malaysian corporations § Ministry of Educstion (MOE)

¥ educational institutions

L) Foreign corporations, educational institutions,

Application for Permit
(Prior approval, with specified conditions,
required for protected species)

Based on research, species which
could be used for pharmaceutical or
. hiotechnological development will
! be designated as protected species

o

Access

: I approved

Propagation,
breeding or

: inclividuals require local sponsor
ERssasEsEsEssssssRsnEma .. Council
SBC
Signing of

Research Agreement

cultivation of
protected species

. Access
Deposit * approved
specimen :

Research
Permit

Sales Permit for
Protected Species

Ethnohiological
Research Permit

v : Collection of
Collection to he accompanie e . .
' - M hiological
¥ byrepresentative of SBC 1
[ | resources
wressvsTrssETETRTRTTTIRSI RS
:12 Research could nat ke undertaken within Sarawak )
Corporgtionsindivicuals with specified expertise) L
: gualifications & with collection mace through local spnns* EERTERRERE |
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Sarawak MediChem Pharmaceuticals, Inc.

(-)- calanolide B (+)- calanolide A oxocalanolide
anti-H 1V anti-H 1V, anti-TB anti-HCMYV
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Nimura Genetic Solutions
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M alaysia’s future ABS law
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