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GW?’s Strategic Research Alliances

Partner Field of Interest Therapeutic areq
Gilead Genetic blockers Cancer & others
Glycan chemokine binding inflammation
ICOS phosphodicsterase CV & others
inhibitors
Ligand Intracellular recepters | CV
Megabios gene therapy Cystic Fibrosis
NeuroSecarch Ca-activated CNS disorders
membrance
K channel blockers
Regeneron Nenurotrophins Neuroclogical &
Sequana genetics Psychiatric
Speclra genetics Type Il diabetes
Vertex protease migraine
Universities & inhibitors HIV disease
Institutes
Action TB - tuberculosis

Alberta Uni
Cambridge Uni

infection
CNS &inflammation

CNPR, natural product
Singapore’ screcning
Harvard - Ccv

ICR (UK)* = cancer

[nst pasteur -- Diabetcs
Melbourne Universi -- HIV disease
ty -- HIV diseasc
Oxford University - Cancer
ScripPs Institute - Ccv

UCL - Cancer
California University -- diabctes
Wisconsin University |

" CNPR = Centre for Natural Product Research; ? Institue of Cancer
Research; s University College London.
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‘(1) Region il et | ol 8
| Western Europe 358 109
| CEE 2.0 83
| CIS 4.0 56
North America 318.4 96
Latin Amgcrica 1.6 17
Arab states 0.7 93
Sub-saharan Africa 0.8 81
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Oceaniy 26 3.2 6.0 1.7 1.6 42 22 28
World total 100.0 160.0 100 0 | 1000 1000 100.0 100.0 100.0

Sources: ISI (SCI and Compumath), OST treatment.
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Sub-saharan Africa 0.2 96 0.1 78
Japan and NICs 16.6 87 273 108
China 0.1 152 0.2 118
India Centra} Asia 0.0 103 0.0 160
South-East-Asia 0.0 165 0.0 126
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U.S Patents issned
Population,
millions Per million
Number
people
United states 263.1 64562 245(1)
Japan 125.2 22991 184(2)
Germany g1.9 6946 85(4)
United kingdom 58.5 2642 45
France 58.1 2991 51
Italy 57.2 1273 22
South Korea 44.9 1175 26
Canada 29.6 2535 86(3)
Australia 18.1 572 32
Netherlands 15.5 929 16
Belgium 10.1 391 39
Israel 5.5 440 80(5)
Source: World Development Report 1997; U.S Patent and
Trademark Office Annual Report for Fiscal Year 1996,
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Military 8.2 224 1.] o Sec ol
Foreign 6.4 0.0 0.1 dial jilae
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Fundamental biology 332 393 9.1 106 99 108
Medical research 37.9 36.9 7.4 105 97 115
Applied biology/ecology 28.8 337 7.6 112 91 117
Chemistry 31.6 233 12.2 111 99 109
Physics 29.7 27.4 9.9 109 91 103
Earth and space scicnces 30.1 383 3.6 117 95 113
Engineering sciences and 26.1 35.7 8.2 105 93 9]
tcchnology
Mathematics 314 33.1 4.2 106 93 88
All disciplines 327 34.1 8.3 108 96 109

Sources: ISI (SCI and Compumath), OST treatment.
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Electronics/ clcetrical goods 11.0 | 473 34.6 66 104 104
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Community colleges 37 44 48
Bachelor's 36 35 29
Master's 57 46 49
PHD . o4 66 65

Seucces: Qasem (1995a) The Higher Education System in the Arab
States: Development of S&T Indicators; - (1997} The Higher
Education system and R&D systems in the Arab States:
Development of S&T Indicators (in Prepartion)
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1. Technological Impact: Present and Potential

Technology

Present Impact

Potential Impact

Dispersions and
Coatings

Thermal barricrs

Optical (visible and UV)
barricrs

Imaging enhancement
Ink-jet matcrials

Coated abrasive slurrics
Information-recording Jayers

Targeted drug delivery/gene
thcrapy
Multifunctional nanocoatings

‘HigF Surface Area
Matenials

Molceular sieves
Drug delivery
Tailored catatysts
Absorption/desorption
materials

Molecule-specific sensors
Large hydrocarbon or
bacterial filters

Energy storage
Gratzel-type solar cells

Consolidated
Materials

Low-loss soft magnetic
materials

High hardness, tough WC/Co
cuttings tools
Nanocomposite cements

Superplastic forming of
ceramics
Ultrahih-strength, tough
structural materials
Magnctic refrigerants
Nanofilled polymer
compositcs

Ductile cements

Nanodcvices

GMR read heads

Terabit memory and
MOCTOProcessing

Single molecule DNA sizing
and sequencing

Biomedical sensors
Nanotubes for high brightenss
displays

Additional
Biological Aspccts

Biocatalysis

Bicelectronics
Bioinspired prosthescs
Single-molccule-sensitive
biosensors

Designer molecules
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Comparison of Activities in Nanostructure Science and Technology

in Europe, Japan and The United States

Synthesis & Assemply

Biological Approaches &
Applications
Dispersion and Coatinsts

Dispersion and Coatings

High Surface Area Materials

Nanodevices

Consolidated Materials

Level

U.S. Europ Japan
U. S./Eur Japan
U. S/Eur Japan

u.s. Europe Japan

Japan Europe

Japan U. S./Eur

1 2 3
Highest
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Product ‘ Indication Date Approved
(gaiall) () (483 3ad &0 15)
Humulin, Humalog Diabetes 10/82
(insulin, Eli Lilly)
Protropin, Nutropin Dwartism; Short stature- | 10/85, 11/93
| (hGH, Genentech) renal disease
Intron A (alpha Cancer, hepatitis B & C, |6/86,2/91, 12/95-8/98
interferon, genital warts; melanoma;
Biogen/Schering- lymphoma
Plough)
Roferon A (alpha Cancers 6/86, 10/95
interferon, Hoffmann-La
Roche)
OKT3(MAB, Ortho) Graft rejection 6/86
Recombivax Vaccine - hepatitis B 7/86
{Merch/Chiron)
Humatrope (hGH, Eli Dwarfism; Adults 3/87, 8/96
Lilly)

¢y




Lyl 4 pal) Lo gl g0 ) LY

Product

(ea)

Indication

()

Date Approved
(liél sall A l)

Activase (t-PA,

Heart attack, Pulmonary

11/87, 6/90, 4/95, 6/96

Genenth) embolism, acute MI,
stroke
Epogen/Eprex (erythro- |e Anemia in renal 6/89
poietin, Amgen and J&J) |  disease 12/90
Procrit (Amgen and J&J) [ e Anemia from AZT 4/93
¢ Chemo-induced
anemia in cancer
Engerix-B e Hepatitis B vaccine 9/89
(Wellcome/Biogen) e Treatment for chronic |8/98
Hep. B
CytoGam (immune sera, | e Prevention of 4/90
MedImmune/Connaught)| CMYV infection
e Prophylaxis 12/98
Actimmune (gamma Chronic granulo-matous |12/90
interferon, Genentech) | disease
Neupogen (G-CSF, » Chemo-associated 2/91
Amgen) neutropenia 794-4/98
¢ Bone marrow
trasplants
Leukine/Prokine (GM- |Bone marrow 3/91,9/95
CSF, transplants;
Immunex/Hoechst- AML
Roussel)
Ceredase (beta- Gaucher’s disease 4/91
glucocerebrocidase, $411M 98
Genzyme) Cerezyme
{rDNA version)
Proleukin (rDNA IL-2, |Metastic kidney 5/92-1/98
Chiron) _ cancer;melanoma
Recombinate (rDNA Hemophilia A 12/92
Factor VIII, Genetics
Institute/ Baxter)
Oncoscint (MAB, Colorectal/ovarian 12/92
Cytogen/Knoll) cancer imaging
Kogenate (tDNA Factor |Hemophilia A 2/93

VI, Genentech/Cutter)

£TA
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DNAse, Genentech)

severe and infants

Product Indication Date Approved
() (uaidl) (438 gall fy 1)
Betaseron (beta- Multiple sclerosis 9/93
interferon,
Chiron/Berlex)
Pulmozyme (rDNA Cystic fibrosis in mild- | 12/93 — 3/98

Oncoaspar PEG-
asparaginase, Enzon)

Acute lymphocytic
leukemia

‘94

ReoPro (MAB against
the gp lib/111a platelet
receptor, Centocor/Lilly)

Restenosis afier angio-
plasty, angina

12/94, 11/97

Biogen)

Havrix (SmithKline) Hepatitis A vaccine 3/95
WinRho SD (antibody- |Blood clotting disorders, | 3/95, 4/95
based, Univax) Rh disease

Bio-Tropin (rDNA Growth hormone 5/95
growth hormone, Bio-  |deficiency

Technology Gerneral)

Norditropin (rDNA Growth hormone 5/95
growth horimone, Novo | deficiency

Nordisk)

DaunoXome (liposomal |Kaposi’s sarcoma 6/95
daunorubicin, NeXstar

Epivir (3Tcoligo, AIDS 11/95
Biomira, Glaxo)

Photophrin (light- Head & neck cancer 12/95
activated antitumor

agent, QuadraLogic)

Abelccet (liposomal Serious fungal infections | 12/95
ampho-tericin B, The

Liposome Co.)

Doxil (liposomal Kaposics sarcoma 12/95
doxorubican, Sequus)

Respigam (RSV immune | RSV prevention in 1/96
globulin, infants

Medlmmune/AHP)

DaunoXome (liposomal Kaposits sarcoma 4/96
daunorubicin, NeXstar)

Avonex (beta interferon, |Multiple sclerosis 5/96
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Product Indication Date Approved
(zaiad) (At (4321 5ad 7315

Vistide (IV oligo, CMYV retinitis in AIDS | 6/96

Gilead)

CEA-Scan (Te-MAB Colorectal cancer 6/96

fragment, imaging

Immunomedics)

MyoScint (MAB, Myocardial necrosis 7/96

Centocor) imaging

Serostim (hGH, Serono) |AIDS wasting 9/96

Verluma (MAB-based |Lung cancer diag. 9/96

diag., Neorx)

Photofrin (light-activated | esophogeal cancer 9/96

cytotoxin, QLT/Sanofi)

ProstaScint (MAB, Prostate cancer imaging | 10/96

Cytogen)

Truquant (MAB-based |Breast CA diagnostic 11/96

Biomira/Immunex)

Ambisome (liposomal | Serious fungal diseases | 8/97
amphotericin B,

NeXstar)

Benefix (F, IX, Genetics |Hemophilia B 2/97
Inst./AHP

DermaGraft TC (tissue | Burns 3/97

engineered human
dermal replacement,
Advanced Tissue

Sciences

Viracept (HIV protease |HIV 3/97
inhibitor, Agouron)

Carticel (tissue Cartilage replacement in |8/97
engineered cartilage, knee

(lenzyme)

Graftpatch (tissue Soft tissue replacement | 8/97
engineered soft tissue,

Organogenesis)

Infergen (consensus IFN, | Hepatitis C 10/97
Amgen)

RITUXAN (Mab, Lymphoma 11/97
IDEC/Genetech)
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Product Indication Date Approved
(i) (oaAd) (488 ga) )

Neumega (IL-11 platelet | Platelet reconstitution 11/97
growth factor, Genetics

Institute)

Zenapax (Mab, Protein | Graft vs. Host disease in | 12/97
Design Labs/Roche) transplants

Regranex (PDGF, Diabetic foot ulcers 12/97
Chiron/J & 1)

Refludan (tDNA Thromboembolism 3/98
lepirudin??, Hoechst)

Simulect (Hu-MAB to  |Prevent acute rejection | 5/98
IL-2 receptor, Novartis) |of kidney transplants

Integrilin (lib/I1la Heart attack and 5/98
inhibitor of platelet angioplasty

aggregations, COR

Therapeutics, Schering-

Plough)

Apligraf {Organogenesis | Skin replacement for leg |5/98
Inc.) ulcers

' Simulect (MAB, Prevent acute rejection | 5/98

| Seragen- of kidney transplants
'Ligand/Novartis)

Synagis (Passive Prevents RSV disease in | 6/98
immuno-globulin, high risk pediatric
MedImmune) patients

Rebetron (Interferon A + | Chronic hepatitis B pat. | 6/98 — 12/98
ribavarin combination, | W/liver disease who
Schering-Plough) failed IF-A
| Thalidomid (single Leprosy 7/98
enantiomer thalidomide,

Celegene)

Certiva (DTP accellular | Diphthenia, tetanus, 7/98
vaccine, North American | pertussis

| Vaccine)

i Remicade (TNF Crohn’s disease 8/98

| antagonist, Centocor)

Vitravene (antisense to  |CMV retinitis in AIDS | 8/98
CMV, Isis/Ciba Vision) |patients

Herceptin (MAB to Metastatic breast cancer |9/98

Her2, Genetech)

LA
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Product Indication Date Approved
(e (Uail) (R 30 )
Thyrogen (rDNA thyroid | Thyroid disease 11/98
hormone, Genzyme) diagnosis

Enbrel (TNF antagonist, |Moderate to severe 11/98
Immunex) Rheumatoid arthritis

LYMErix (recombinant |Vaccine for Lyme 12/98
Lyme protein, disease

SmithKline)

Provigil (modafinil, Narcolepsy 12/98
Cephalon)

Thymoglobulin Prevent acute rejection [ 12/98
{polyclonal Ab, of kidney transplants)
SangStat)
| Agenerase (protease Combination treatment  |4/98

| inhibitor, Vertex/Glaxo)

for HIV
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Anti-infectives Cardiovascular Genomics
IS RCERW ie 1y e gizal
Medimmune $10,513 | EntreMed $376 Milleanium $4,392
Viropharma $557 IDEC $2,078 | Affymertrix $4,242
Triangle $483 COR $726 Human Genome $3.531
PathoGenesis $353 CV Therapeutics $472 Incyte $1,710
Trimeris $324 Texas Biotech $271 Curagen 3970
Gwnelabs $220 Corvas $75 Gene Logic 3527
Microcide $99 Myriad $432
Magainin $42 Cell-based Lynx $363
Adv. Tissue Science  $132 Genoine Thera. $298
Hyseq $221
e Combinatorial Chemistry Hormone Regulation
Antibodics 5 2uS¥) Al i a0 pLad il pak
Abgenix $1,988 | Pharmacopcia $448 Amylin $417
Protcin Design~ $1.309 | ArQule S130
Medarex $1,481 | Trega $43 Immunology
Imclone $1,021 SagStat $511
linmunomedics  S464 Drug Delivery Alexion $444
Coulter $379 Alkermes $1,243 |Biotransplant $72
NeoRx $85 Inhale $723 L Jolla $51
Matrix $107
Carbohydrates . . .
A g S Gene Therapy i gkl Lipid Drugs 43l .40
BioMarin $409 |TKT $739 | Liposome Co $477
Vical $485 | Aronex $71
Cell Genesys $415
Avigen $389
Collateral $247
Valentis £238
Targeted Gebetics $134
Ribozyme $118
Cyto Therapcutics $28
Novel Chemistry Small Moleeule Rational
Bagan Sl glass Design 3 suall <y sl areal
Sepracor $3,283 | Vertex $893
Pharmacylics $623 | BioCryst $450
Biomatrix $466 | Ariad $62
GelTex $217

Nucleotide-based

O PRIEW T

Gilcad $2,375
Isis S$183
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Neurobiology

Laanll L gl gadl

Cephalon
Neurocrine
Regeneron
Guilford
Neurogen
[nterneuron
Gilatech
NPS
Synaptic

$1,120
$470
8399
$393
8241
3240
$166
3156
72

Rec. DNA Proteins, Peptides
Chagdl (i g pall ol galt Lia

Amgen $61,324 Progenics $469
Genentech $34,243 Corixa $340
Imimunex $17,987 Aviron 8251
Biogen , 312,675 Immunc Response $113
Chiron $7,697

Genzyme $3,785

Bio-Tech. Gen $807

Connetics $227

Creative BioMol. $178

XOMA $163

Scios $i6l

Celtrix $76

Repligen $70

Target Assays/Drug Development
et s ghaif A gall it agluay)

ICOS $1,293
lLigand 3615
Cubist $341
CollaGenex 3215
Geron $212
Cell Pathways $209
OS] Pharm $171
Axys 3124
Onyx $115
Cell Therapeut. $109

Vaccines SliaaSili
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A saall L g i€l a0t La ool (o) o3 Aaladt ZDleall S 5 Ja g
bl I8 8 4 Jualaall o £ o L S a1 Al ) g Uil
A laadl el funadd f cciliadl g GEYL LLaYIS Al da gl e gl
Joal aall ey nad clabica) Cangs a8 gilatie g Jpalaall degieaih
Osde 1) (AT Lo JUSa fype YA G5 phae 33l 5 L) Asaiguall
(£0) Usr—ally 1494 oo Jia Gade YV A iy V1 43Y Hle s
Jral aall A8 2 B aay 5583l 3 il (& Glaludl gad )kl can
Gl 5 3 )3 5 Lgeall J8 dralaa (i cdaid daliiall Gad g (L) 5 Auigal
Llhgale clal e p o cdaldll o3 ) o Gubiladl Y lSH/aalil

o il G (e alaladall Fio 5a0 Jaaladl

Ll el uabaally e 3ia) dabundd (£0) s

1996 1997 1998 Share of global Area
Country a3 ) 199_8
(Jisa (g salally dabecall) (Aasialt dpill)
Uniled states 1.5 8.1 20.5 74
Argentina 0.1 1.4 4.3 15
Canada 0.1 1.3 2.8 10
Australia <0.1 0.1 0.1 1
Mexico <(.1 <0.1 0.1 1
Spin - - <0.1 <1
France - - <0.1 <1
| South Africa - - <0.1 <]
TOTAL 1.7 11.0 27.8 100
Gg—tte W Jnay ) il () daluall o BN aad uall S350 Aligals
V444 Sle jiSa
Source: Clive James, Global Review of Commercial Transgenic
Crops: 1998 (Ithaca, NY: International Service for the Acquisition of Agri-biotech
Applications, 1998).
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