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1.1
(biotechnology) Karl Ereky 1917
20 R . 1928 (Sir Alexan-
der Fleming) ( , penicillin) , .
1953 (J. D. Watson) (F. Crick) DNA (double helix)
. . 1973 ,
1975 (hybridoma technology) (monoclonalantibody) ,
o (insulin) ,
(interferon) .B . (EPO) . 1997
, 1982
(OECD) , -
, (biological agent) )
” (biological agent) N ,




N o (  DNA . .
), ( ), PCR , ,DNA ,
(RFLP)
: “Biotechnology is not an
industry. It is, instead, a set of biological techniques, developed through decades of basic

research, that is now being applied to research and product development in several existing

industrial sectors. ” R .
1999 s
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1998/1999 ,
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2.1

(biotechnology)

(gene engineering)

DNA

(cell engineering)

b

(enzyme engineering)

b

(fermentation engineering)
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100 L.,

(bioengineering)
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, (research and development, R&.D)
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o 2000
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1917
1943
1944
1953
1960
1961
1961—1966
1967
1970
1972
1973
1975
1976
1978
1980

1981

1982
1983
1988
1990
1997
1998
2000
2001
2002

2003
2004

Karl Ereky

Avery. MaclLeod

Watson  Crick
mRNA,

§

DNA

Khorana
Boyer  Cohen
Koher

DNA

Genentech

DNA
Ti

Milstein

Diamond

Mec. Carty
DNA
mRNA
)

tRNA
DNA

DNA

;Grubhofer  Schleith

;Berg P DNA

; DNA

DNA

Chakrabarty R

-P53

HFEA(Human Fertilization and Embryology Authority)




FAR B do T B FIZRAT | B S A K

STFHEYFE—
o ol A
DGR
ks EZ YA
e B AR
o1 M A ALY
E %N EREYEAR
L TR
fhFTrE — Y EAR
T EAR
-1
-2 2000 7 N
Humuln insulin Lilly
Novolin NOVONordisk
Humalog lispro insulin Lilly
Protrop. n rhuGH Crenentech
Hurnatrope Lilly
NutropinAQ Genentech
IntronA rhulFNa2b Schering
Referon A rhulFNa2a Roche
Avon rhulFNB Bigen
Betaseron rhulFIgBIb Chiron
Actimrmme rhulFN. ylb Genentech
Interferon-N rhulFN Interferon Science
-2 Proleuldn rhull.2 Chiron
Neupogen rhuG-CSF Amgen
Leukine rhuGM-CSF ImlYILInex
Epogen Procrit rhuEPO Amgen Ortho
Activase rhuTPA Genentech
Selo Stim somatotropm Serono
Nutropm somatopm Crenentech
Saizen Serono
Genotropin Pharma/Upjohn
Norditropin Novo Nordisk
Bio-Trop. n Biotech General




YN
Wi Kogenate factor V[l Bayer e
Recombinate Baxter
Cerezvme glucocerebrosidase Genzyml
Pulmozyme dornase Genentech
RecombivaxHB Merck
Engerix B hepatitis B vaccine Smith Kline
Comrax Merck
Havrix Hepatitis A raccine Smith Kline
Reopro
Ortho OKT -3
Oneo Scint CR/OV MAB. blood clots OrthoBiotech
Onco Scint OCI03 MAB, kidney sup Centocor
Onco ScintCRI03 MAB, diag inject Cytogen
Prostascint Cytogen
Cytogen
Cytogen
Panorex muffneMAB GlaxoWelcome
b A Ay
o 1996 , ( -3, , 1998
s 4387 ,2003
6 770 hm?®, , 4140 hm?, 710 hm?,
710 hm?, , . \ . \
b A} o
-3 (1996—2003)
/100 hm? D)
1996 1.7 —
1997 11.0 547
1998 27.8 153
1999 39.9 44
2000 44. 2 11
2001 52.6 19
2002 58.7 12
2003 67.7 15
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1978 Biological , DNA ,
,1991  Genentech 60% 21 Hoffmann-
LaRoche, 1998 , Glaxo Wellcome  Smith Kline
s 1 900 , o
2000—2001 ’ N
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, DNA
. Immunics, Immulogic, Immulo-
gene, Immulomedics, Mediumun, Immuresponce )
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60 % . 800
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