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A H\ U 1960E O 19708 CH 1980E Cf  1990~1996
Preclinical Phase 3.24
(E A /A A A A EHAH)

514 5.04 6.0
Clinical Phase 2.54 443 5.54
(2 &atAlE EHAD

6.7
Approva Phase

2.4 2.1 2.8 2.2
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11649 14.24 14.94
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Company

R& D Expenditure($mill)

Sales($mill)

R& D as% of sales

Novartis
GlaxoWellcome
Roche

Pfizer

M erck

HMR

Pharmacia & Upjohn
Lilly

Bayer

AHP

1,854 (2 222021 )
1,813 (2% 17502 &)
1,706 (2 4702 &)

1,522 (1% 82602 &)
1,487 (1% 784021 &)
1,487 (1% 784021 &)
1,266 (1% 519021 )
1,189 (1% 42602 &)
1,154 (1 384021 &)
1,100 (1 32002 &)

0,858 (117 8290 )

13,027 (15 632021 &)

8,463 (10X 15502 &)
9.630 (11X 5560 1)

12,661 (152 193021 &)

8,652 (10 382021 &)
7,176 (8% 6110 )
7,347 (8% 81602 &)
7,858 (9% 42902 21)
7,924 (9% 50802 &)

18.8
13.9
20.2
15.8
11.7
17.2
17.6
16.2
17.7
13.9
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® WHO Definition

Preparations used in the prophylaxis, therapy,or diagnosis of human
and some animal diseases, [the potency, activity, or specificity of
which] cannot be expressed directly in terms of chemical and physical
guantities

® US Definition

Biological product means any virus, therapeutic serum, toxin,
antitoxin, or analogous product applicable to the prevention,
treatment or cure of diseases or injuries to man (21CFR600.3)




A& AL

1) OJUE SO MM RSH MAL0 2&t 7 H
(MS ° FEZ OLA A DAl Kl 1999-605)

2) Preclinical Safety Evaluation of Biotechnology-derived
Phar maceuticals (ICH, 1997)

3) Notefor Guidance on Preclinical Phar macological and
Toxicological Testing of Vaccines (CPM P, 1997)

4) Notefor Guidance on Quality of Biotechnological Products:
Stability Testing of Biotechnological/Biological Product
(ICH, 1995)
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& A X Z Ml (Gene Ther apy)

of living cells. Cells may be modified ex vivo for subsequent administration or may be altered
in vivo by gene therapy products given directly to the subject. When the genetic manipulation is
performed ex vivo on cells that are then administered to the patient. Thisis also atype of
somatic cell therapy. The genetic manipulation may be intended to prevent, treat, cure,
diagnose, or mitigate disease or injuriesin humans."

"Genetherapy isa set of approachesto the treatment of human disease based on the
transfer of genetic material into an individual. Gene delivery can be achieved either by direct
administration of gene containing viruses or DNA to blood or tissues, or indirectly through the
introduction of cells manipulated in the laboratory to harbor foreign DNA. As a sophisticated
extension of conventional medical therapy, gene therapy attemptsto treat diseasein an
individual patient by the administration of DNA rather than a drug"
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Regulation of Human Gene Therapy

1. FDA/CBER (Center for Biologics and Research)
Points to Consider in Human Somatic Cell Therapy and Gene Therapy (1991)
Addendum to The Points to Consider in Human Somatic Cell and Gene Therapy (1996)
O o0ddddob oo oo oo, 000 D00 ooo oa,
00,000 00 000000 Manufacturee 0 OO 0O OO

2. NIH/RAC (Recombinant DNA Advisory Committee)
Points to Consider in the Design and Submission of Protocols for the
Transfer of Recombinant DNA into the Genome of Human Subjects (1990)
O 0ddddooooobo oo oboobooo,oboboooboo o
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1. United Kingdom Health Minister SGTAC(Gene Therapy Advisory Committee)

Guidance on Making Proposal to Conduct Gene Therapy Research on
Human Subjects(1995)

oo ooood on

2. EMEA(The European Agency for the Evaluation of Medicinal Products)
Safety Studies for Gene Therapy Products(1998)
-Annex to Note for Guidance on Gene Therapy Product Quality Aspects
in the Production of Vectors and Genetically Modified Somatic Cells
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Clinical Testing Phases

Phase Number of Length Type of Subjects Purpose
Patients

20-100 60-90day healthy volunteers  determine safety,

tolerated dose
range & PK
characteristics

100-200 several health impaired short-term safety
months to & effectiveness

100's-1000's  2-4 years confirmed long-term safety,

disease state broad effectiveness,
dosage, adverse
reaction

100's-1000's  1-2 years diagnosed usually safety
disease state




Eye of the Needle

Drug Approval : Degree of “Filtration” vs. Time Spent in Human Testing

Drug beginning human trials = 100%

71%

28%
i Approved new drugs =20%

Derived from Sieven Tucker, Carl Blozan, and PaulCoppinger, “The
Outcome of Research on New Molecular Entitles Commencing
Clinical Research intheYears 1976-78,” OPE Study 77, FDA, May
1988, The times for each phase were not reported in this study ; they
are“ typical times’ reported elsewhere by the FDA.

lyear ——j 3years 2years

—— 2years :yela/rzs }
Pre-clinical Studies Phase |

Phase Il Phase |11 FDA Review
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- Genetic factor : gender, race, genetic polymorphism of
drug metabolism, genetic disease
- Physiological condition : age, body condition (height,weight),

organ function, disease

- Environmental factor : climate, sunlight, pollution
- Cultural factor : socioeconomic factors, education status, language

- Medical practice : therapeutic approach, drug compliance

- Food habits : smoking, alcohol, food
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