gooobobobbbboodaoooooooao
goooooo
gooooobobbboboooooooon

goog

20030 50

WP#03-07



ugbbooboobboobooobbooobuoobboobd
ubbooboobboobooobboon

2003000
o oot

g

ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ubboobuodgbbooboobbooboobbooboab

pgoOob0ob0ob0obO0ob0ob0obO0obO0DbODbODbOo0ObODOo042-580-843200 000
O O : motohashi@iir.hit-u.ac.jp0 OO0 O0O00O0OECDO O OODOOOOOOOOOODOOO
gbbogobuoobbooobooboboobuoobboobuoobbooboobbon
gboboooooooooooooooooooooooooooooooooooono
gboobgooboobobooboobooobooboboooboobboobooobobon
uboboobooboboooboobbooobooboooboobboobooobobon
gbbogobuoobbooobooboboobuoobboobuoobbooboobbon
gboboooooooooooooooooooooooooooooooooooono



mailto:motohashi@iir.hit-u.ac.jp

gbooaoo
gogbooboooobooboooobboooooboboooobobooooboo
00000000000000000000000000000000000O 00 (20010
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbogobuoobbooboobobod
gogbooboooobooboooobboooooboboooobobooooboo
ugbbooobooboobbodoboobboobuoobboobuoobbooboaboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ubboobuodgbboobobuooboobobbbouoobobobobodobb o000
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ggobobbbdoogubooboooooobobbooooobobooooobobboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ubboobuobbooboobbuooboooboobod
gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
bboodoboobbogobesobboobuobboobuoobbooboooboo
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
ugbbooobooboobboobuoobbooboobboobuoobbooboabo
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobboboodgobbooooobbbuooobbboooobbbooooobooboboao
gbboobogboobbooboobobuooboabbo

ubboobuoobbooboobbooobooobboon
uinogbooooo

00000000@0OO0)D00002001 00000000000000000000
ugbbooobodn seudbbouobouabod s.0%buubbougboobobodgbood
ugbbooobogboobbodoboobbuod woobboobuoobboobuoaboo
ubobobbooobbbuooobobobboooobbbuooobbbooooboboboooan



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ubboobuobbooboobbuooboooboobod

Coooo)

gbobooboboobooibbg 88msuubudoud 1s.9gubooagooaaon
gbboobuodgbooabboobuoobboobwsgbooaobbooboaobooo
ugobbboodoobobouoooobbbdooobbboooobbboooooboobogao
ugobbboodoobobouoooobbbdooobbboooobbboooooboobogao
ugobbboodoobobouoooobbbdooobbboooobbboooooboobogao
ugobbboodoobobouoooobbbdooobbboooobbboooooboobogao
ugbboobogboobbooboobbuooboabbo

gogbobobogoobooboooobbooooobbooooboboooobooo
ugobbboodoobobouoooobbbdooobbboooobbboooooboobogao
ubboouoobbooboboobooboobbuooboooubboooooaobog
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugbbooboabod

@Coooo)o@oooo)

00(2002)000000000000000000000000O0O0O00O0OOOO0O0
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
O0oo00OoooooooooOoOooOooo SsECooooooooooooooOoog
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
000000000000000000000000(@00200000000000000
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
gbbboogbuoobboobduobobboobuobboobooboooboooboo



voutbuoobboobuoobboobuoob sgb1bboobooobbuooboan
ugobbboooobbooooobbbuooobbboooobbbooooooboobogao
ugobbboooobbooooobbbuooobbboooobbbooooooboobogao
0000000000000000000000000(@0020000000000000
ubboobouoobbuooboobbuooboobboobbbooboobb b
ubboobuodgboobobaodoboo198udb 19990 nuabooooooanbog
un

000000000000 0000000000
gogbooboooobooboooobobooooobooboooobobooooboo
gobbboooobbooooobbbooobbboooobbbouooaoboobogao
gbboobogboobbooboobboobad 997obonzzoeo2zudnbon snbg
ub 43 0000bbouobodboobbuogboobbooboaonobodan 22500
ugbboobodgbbisotuuooooooobbooobooabog voubbooboo
00MO00000000(@R3)DDNI0N0N0N0N0N0N0N0N0N0N0N0N0N0N0N0Nn0oonooon
uobboboodgobbouoooobbbooobbboooobbbouooooboobogao
uobboboodgobbouoooobbbooobbboooobbbouooooboobogao
uobboboodgobbouoooobbbooobbboooobbbouooooboobogao
ugbboobodgbbooobuodobbooobouoobbooobuoobboobooboo

Coooo)

gobobobooooboobuoooobbbooooobooboooobobooooboo
uobboboodgobboooobbbuooobbboooobbboooooboobogao
uobboboodgobboooobbbuooobbboooobbboooooboobogao
uobboboodgobboooobbbuooobbboooobbboooooboobogao
gbooboobooboooooooobooooooooooooooooobz 0D20000
ugobbboodoobbouoooobbbdooobbboooobbbooooooboobogao
ugobbboodoobbouoooobbbdooobbboooobbbooooooboobogao
ugobbboodoobbouoooobbbdooobbboooobbbooooooboobogao
ugobbboodoobbouoooobbbdooobbboooobbbooooooboobogao
00000000000 Cockburnet. al (199900 000000000000000O0

zgbboobdoobbooboobooboboboobbooboobDbooboon
uboboobooboboooboobbooobooboooboobboobooobobon
gbbogobuoobbooobooboboobuoobboobuoobbooboobbon
oo



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbboobodgboobbooboobboobuoobboobuoobo
gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbooobooboobboobuoobbooboobboobuoobboobuoaboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gbooaoo
gogbooboooobooboooobboooooboboooobobooooboo
oooG-CSsrOO000OOOO00DOOOO0OODOOO0OODOOOUOODOOOOODOOOnO
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
uboboobodbb 1 00booboobobuoobbobobooboobbooboo
uobobboooobbbooobobobboooobbbuooobbobooooboboboooanb
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
0000000000000 00MO000oo(Eo200b000000nnonooood
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbooobodoboobbooboobbooboobboobuoobbon
gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbboobuodgbboobbd 20b0bo0obuobbooboobbooobooboo
ubboobooboboobbodoboobobuoobooobuooboboonb 200000
gobbboooobbooooobbbuooobbboooobbbouooaoboobogao
gobbboooobbooooobbbuooobbboooobbbouooaoboobogao
gobbboooobbooooobbbuooobbboooobbbouooaoboobogao
oooooobOoOon0O HERzOOODOUOOOOODOOOOOODOoOoOOOooOooOoo
ugobbboooobboooobbbduooobbboooobbbouooooboobogao
ugobbboooobboooobbbduooobbboooobbbouooooboobogao
obooboobooboooooomuobobobob2o002
gboooiob 2000000000bbo0obouoobboobuoobbooboobn



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gooboooobobooobooobooooboboobboooboooboo@mouooooD
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbooobuooboobbooboo
00000000000000010000000000000000000(2002)(]
ugbbooobodgboobob 7voobboobuobboobooboooboooboo
ugbbooobooboobbuodgbuoobbooboobboobuoobbooboaboo
ugobbboooobboooobbbduooobbboooobbbouooooboobogao
gbbg19oubbuobudboobob1buoobbooboon 200000000
ubbobooobbuogobbuooobboobbooobbbooobbooobbdrog
ugobbboooobbooooobbbooobbboooobbbouoooobooboboao
gooboooomgooobooboboboboboboboboboboboboboo
ugobbboooobbooooobbbooobbboooobbbouoooobooboboao
ugbboobuodgboboobbuoobooobuoobooobuooboboooboob 200
ugobbboooobbooooobbbdooobbboooobbbooooobooboboao
ugobbboooobbooooobbbdooobbboooobbbooooobooboboao
ugobbboooobbooooobbbdooobbboooobbbooooobooboboao
gbboobodoboobboobooboboon

Coooo)

U000 D00000000000ooDooOoon
gogbobobuoooobooboooobbooooobboooobobooooboo
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
ugobboboodgobbouoooobbbuooobbboooobbboooaobobogao
gbobobooooobbooobooab zoootboobobooboobbodgs1rgaoo
ugbboogo sbuuboboobouoabboobuobboobooboooooobog
gobbboooobbuoooobbbuooobbboooobbbooooobooboboao
gbbooobodgbooboobod
gbboobobooboobbogbboobbgssobbogonbuobbooboobn
ugbboobodgboobobod 7voboooboobbobobooboobbooboo



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gboooooooooos

oboobobOoooooboon

gogbobobogooboobuoooobobooooobbooooboboooobooo
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
ugobbboodoobbooooobbbooobboboooobbbooooobooboboao
ubboobuoobboobbodoboobobuoobobboobbag sobbooanoog
gbboobuodgbboobobaodobn 1992 00abboobuoabboobog4soibd
ugobbboodoobbouoooobbbooobbboooobbboooooboobogoo
ugobbboodoobbouoooobbbooobbboooobbboooooboobogoo
ubboobodgboobobboobboosotbuoobobuoobbooboobog
gbobooboboobobobobos

gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ubbooobogboobbodboobbub 1% ibboogouabboobaaboo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gbboobuodgbboobboobooboboobigoouooboooooobog

3 0000000000000000000000000000000000000000
0000000000000 00000000000000000000oooooooo
0000000000 (@oonO

+ J000000000000000000000000000000000000000
000000000000 0000000000000000000000000000n
000000000000000000000000 90% 0000000000 90%00
000000000000000000000M 00020030

5 J000000000000000000000000000000000000000Q
000000000000 0000000000000000000000000000n
0000000000 mMmO0@ooNDODONNODNOONDNONDONDNONOONoOOoonoona
00000000000000000000000000000



Oo0oO0OoOooooooooIcHsoooooooIcHOO0oooooooooooood
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
O000O0 1900000000000 DOOOOO0000DOoOooDoDOoOooDOGepPOoOOg
O0ooOoOooyroooooIcHooooooooooooGeCcpooooooonoGep
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
ubbooobogbooboobad

gobobobogooboobuoooobobooooobboooobobooooboo
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
gobbboooobboooobbbuooobbboooobbbouooooboobobogao
bboobuodgbboobobodoboobobuoobooobogolruguooaobog
ubboobodgbooob 2000002002 0000000000b00000040b000
gor

O0000000O0OC0CDOO00000oDooOC0OO0O0OOooDoCRAL Clinical Research
Organization0 0000000000000 OCOOODOOCOOOOOOOOOOOODOO
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
gobbboooobbuoooobbbuooobbboooobbbooooobobogoo
ooooooOoOoOooooooooOoU0OoooooooooooOoOooooo crOOOOd
ugbobooobogbooboo

4000000000000 00000000000000O0
0000000000000 000000000000000D0D0000000000
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
000000000000 0000000000000000000O0000000000
Cockburn and Henderson (200)0 0 0000000000000 0O0O0O0O0OO0DOO00O
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
000000000000 0000000000000000000MO000000000

6 International Conference on Harmonization of Technical Requirement for Registration
of Pharmaceuticals for Human Use: OO0 EUOOOCOOCOOCOOOO
TO0D00010%00000 2000000 40%[R20020 00 40%0100%0 00000000



oo ooboobooooobbooobooo
000000000000000000000MO000000(2003)0

gobboogzooloooooooobooooooboooobooooooooa
gooboooouoooooooobobooooooboooooboooooooon
goooogoono 2001000 284900000000 00O00O 1997000 170100
000doooooooooos 0ooooooooooooooooboooooooadd
0000O000ooObOOooooooITboboooobooOooooobOooooooDoOoa
00000DbOO00bOoOoDobOoobooOoooboOoOooos 2002 00 120000000BT
oo ooboooboobooooobbooobooo
oo ooboooboobooooobbooobooo
gooboooooooooooon

oo ooboooouooonooobg
oo ooboooboobooooobbooobooo
oo ooboooboobooooobbooobooo
oo ggg» 0>
goobodooooogooomeesuooooboooobooooobouoooo
000000000000 0TLO(Technology Licensing Office)0 D 0000000000
00do0000odoo0oooDdooooDOoooooTLOODODOODODOODOODoDOoooOOon
O00000oooooo20020 90000 270TLOODOOOODOOOOOOOO 2600
O00DOoOoooOs00 DO00OO0DDOODOOo0OOoODOoDODOooDoooooTLOODOOODO
oo ooouoobooobooboognouooooooooon
oo ooboobooooobbooobooo
oo nouoogooz006l 400000000000
oo ooboobooooobbooobooo
oo ooboobooooobbooobooo
oo ooboobooooobbooobooo
oo ooboobooooobbooobooo

s 0000000000000 00000O00D0N0N000N0ooOoN0ooooooO
000000000000000000000000000000o

" J0000000000000000000000000000000000000onO
000000000000 0000000000000000000000000000
000000000000000000000000000000MM 00000020020
10 Zucker and Darby (2001)0 0 0000000000000 00O0O0O0DO0DO0OOOOO
00000000000000000 34%0000000000 27% 000000000
000000000000 0000000000000000000000000000
00000000000 Cockburn and Henderson (1997), Zucker et. al (2000)0 0 0 0O
0o



gooooon
gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
00000Oo(@o0)MUON0N0N0N0N0N0NDN0N00N0N0N0N000oo0oonoooooo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbogobuoobbooboobobod
gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gboboboobooooooooooooooooooooooooooooooogoe:
ugobbboodoobbouoooobbbooobbboooobbboooooboobogoo
ubboobuodgbboobobuooboobobuoobooobuoobbooo9suanboog
ugbbogomsrbbuggbougboogbooobbooooaobbooboobbbog
00000000000000000000000000000MmM 00(2003) 0000 90
gboobooobooboooooooooooooooooobomoomoboboboon
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugobbboodoobboooobbbooobbboooobbboooooobobogao
ugbobobboooobbbooobobobboooobbbooobbbooooboboboooanb

ugbbgobooboobodaoo
gobobbobooouboobooooouobobooouooboboboooooboobboo
ugbboobuodobbobobuoobbooobuoobbooboobbooboobbo 21

1 J0000000000000000000000000000000000000Q
0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0 [ Motohashi (2003)0

2 J0000000000000000000000000000000000000 [
0000000000000000000000000000000000000000
00000000000000000000mM 0000019960

10



DB00000000D00000000 10000000000000000000000
0000000000000000000000000o0o0o0oooooo0oooooooo
0000000000000000000000000o0o0o0oooooo0oooooooo
0000000000000000000000000o0o0o0oooooo0oooooooo
0000000000000000000000000o0o0o0oooooo0oooooooo
0000000000000000000% 000000000000000000
(1) DooOoOooooog
0000000000 9 000000000000000000000D000000
000000000000000000d00000o0oo0ooo0ooooooooooag
000000000000000000000000@O000000moonoonooono
000000000000000000d000000o00o0oooo0oooooooog
000000000000000000d000000o00o0oooo0oooooooog
000000000000000000d000000o00o0oooo0oooooooog
000000000000000000d000000o00o0oooo0oooooooog
000000000000000000d000000o00o0oooo0oooooooog
Oooooo
00000000000000000000000000
0 00000000000000000000000000000000000000
0000000000000
0 0000000000000000000000000000000000000
00000000000000000000000000000000000000
00000000000000TLO00O0O0O0O000000
0 00000000000000000000000000000000000000
000000000000000000000000
0 0000000000000000000TLO 0D00000000000000
00000000000000000000000000000000000000
0000000000000000000000000000
00000000000000000000000000000000
0 00000000000000000000000000000000000000
0000000000000000000000000000000000000
00000000000
0 00000000000000000000000000000000000000
O0000000000000
0 000000000000000000000000000000

Bgpopooobooboobobobobobobon
Hwgpoooboboboooooboobobobon

11



O0000000000000
0 00000000000000000000000000000000000000
000000000000 cROOOOOOO
0 00000000000000000000000000000000000000
() D00O00O0O0O0O0O00o0o0o0o00
0000000000000000000000000000000000000000
D00000000000000000000000o0o0o0ooooooooooooog
O000000000000000000000000000MO000000000000
00000000MO0O00@O00)00000000000D0000N0o0onoooooon
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000000000000
0000000000000000000000000000000000000000
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
0000000000000000000000000000
00000000000000000000000000000000o0ooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000000000000000000O0000o00Qg
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000
3 000000000
000000000000000000000000000000000000000
000000000000000000000000000000000000mMmO00
000000000000000000d00000o0o00oo0o0ooooooooooo
0000000000000000000000000000000000000MM 00
00000000000000000000000000000000000000000
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
000000000000000000d00000o0o00oo0o0ooooooooooo
o000
0000000000000000000000000000000000000000

12



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gbbobobodgboobbooboobod

ubboobuoobbooboobboobooobboon
gogooobobobboobbbbobotogoooooooobooboobooboboboooogoaa
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
gboboobooboobooboobooboobobooboobons
gbbooobogboobbogbuoobboouobbooboobboobooan
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
gobbboooobbuoooobbbooobbboooobbbooooooboboao
ugbbooboabood
gbboobobogboobbooboobbooboobbooboobboobon

L OOJO0oDoooooobooooboobooobooboboooboobobooboon
Nelson (1993)0 00 000000OCECDO OO0 ONODOOOOODOODOOOODOOOOO
0000000000000 00000000000000000O0ECD(1999000
oood

13



0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
000000000000 0D0000000000D00OMOCockburn and Henderson
(200)0000000000000O000O00O0O0O0OO0O0OO0OOOO0ODOOOOOOOO0
0000000000000 00000000D0000000D0D00000000000d
00000000 00JTO00D000000000000000000000000000
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
ooooood

000000000000 000000D0000o00oDoooooooooo0ooon
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
00000000000 0000000000000D0000000000O0O00000

0000000000000 00000000000000000000000000
0000000000000 00o0ooooDoDooooooDoooooooooonog
0000000000000 00o0ooooDoDooooooDoooooooooonog
00000000000 000000000000000000000000000000d
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
0000000000000 00o0oooooDoDoooooooDoooooooooonog
O00ooooogoooog

14



Coooo)

gogboobogooboobuoooobobooooobobooooboboooobooo
gobbboooobbuoooobbbuooobbboooobbbouooooobobogao
gobbboooobbuoooobbbuooobbboooobbbouooooobobogao
00000 Cockburnet. al (199901 0000000000000 O0O00OOOOOO
0000000000000000000000@ Jaffeet.al(1993) 000000000
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
uod
gogbooboooobooboooobobooooobbooooboboooobooo
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
ugobbboooobbooooobbbdooobbboooobbboooaoobooboboao
gooboooobooooooo™ooboboboboboboboboboboboo
gooooobooooooobooOoooooboobobooooBrTOODODODOOObOOOO
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
ugbboobuogbboobooobooobboobbuooboboooobooobboob
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
ubbgoboobobodaoo

Zucker and Darby (1997)0 0000 000000000000000O0O0OO0OOO0O
ugobbboooobbooooobbbdooobbboooobbboooooboobogao
0000000000 OZuckeret.al (19980000 00000000000000000O0O
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobobboooobbbooobobobboooobbbuooobobobooooboboboooan
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao
ugobbboodgobbooooobbbuooobbboooobbbooooobooboboao

v gpooooobooogoboooboooboobooboobooboboobobooboobooboboDo
oboooooo

15



ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbboobodgboobbooboobboobuoobboobuoobo

oooo

0000000000000 0000000000000000D0000000000
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0000000000000
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
00000000 00ooooooooog

000000000000 000000000D00000000000000000O00d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
00000000000 000000000000Doo0o0o00DoooooDooog

0000000000000 0000000000000000D0000000000
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
0000000000000 00000000D0000000D0D00000000000d
00000000000 mMooo@EoNOID0N0NN0N0ooooooooooooon
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
0000000000000 0000o0oo0oDo0Doooo0ooDoooooooooog
000000000000 Zucker and Darby (2001)0

16



gogbooboooobooboooobboooooboboooobobooooboo
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugobbboooobobuoooobbbdooobbboooobbboooooobooboao
ugbbooobgadgboozoo4b 4000 0b00buobbooboobooobooobog
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugobbboodgobbouoooobbbuooobbboooobbboooooboobobogao
ugbbooboabod

gbooaoo

000000000(@o0)MI 0000000000000 0000000

0000((R0DIOD-000000000000000000000000000000
0000000000000000000000000

00000(R)MOINNINDONNNN0N0N0NDNDN0NONDNMNDO00NDN0N0NONNmon
00000o000oo0ooooooon

00000000003 I OD0IINOINNDN0N0N0NDNNOIONDN0NNDOD 1000
NTT OO0

00000000099 N 0000000000000000000000000000
ooooog

000(@o03)DD00N0N0DOONDONDOO OO0O0OO

0o00((@ooNI 0000000000 DNDO00ONDO0N0NONDNDNO00mMONonooonooag
http://www.jpo.go.jp/shiryou/index.htm

0000000000@o02[MI0000000N0N000N0000N0N00N0N0N0Nooonn
0 O M RIETI Discussion Paper Series, 02-J-0003, 0000000

0000000(@o2MONNNNDNN0NNDN0N00MNO0ONNDN000N0NDNO0N0Nonono
0oog

000000000((R02MO0D000000000MMO0O00000000 20020 30
0

00000000(003) 000000 20030

17



000000000@o02)MON000N0000000000000000000000
000000000000 voel.33, No. 11, pp. 689-729

0000@o2MIN00000000000000000000000Noonoooon
000000000 No.4O 20020 90 0O0ODOOODOOOODO

0000@o3) 0000000000000 0000000000000000000
O@IIROODODOODOO0O0 WPH#O3-O6UODOOODOOOODOODODOODOO

00oo0@EonMOION0000000000000000000D 0000000000
0do0ooooooooooooomooooooo

Cockburn, I. and R. Henderson(2001), Publicly Funded Science and the Productivity of
the Pharmaceutical Industry, in Innovation Policy and the Economy, Jaffe,
Lerner and Stern ed., MIT Press, Cambridge MA

Cockburn, I. and R. Henderson (1997), Public-Private Interaction and the Productivity
of Pharmaceutical Research, NBER Working Paper Series No. 6018

Cockburn, I., R. Henderson, L. Orsenigo and G. Pisano (1999), Pharmaceuticals and
Biotechnology, in US Industry in 2000, Board on Science, Technology and
Economic Policy, National Research Council, Washington D.C.

Jaffe, A., M. Trajtenberg, and R, Henderson (1993), Geographic Localization of
Knowledge Spillover as Evidenced by Patent Citations, Quarterly Journal of
Economics, vol. 434, pp. 578-598

Motohashi, K. (2003), Recent Developments in Research and Innovation Policy in Japan
ITIR Working Paper WP#03-03, O OO0 0O0OOO0OOOOOOODOO

Nelson R. (1993), National Innovation Systems' A Comparative Analysis, New York,

Oxford University Press

OECD (1999), Managing National Innovation System, OECD, Paris

Zucker, L. and M. Darby (1997), Present at the revolution: Transforming of technical
identity for a large incumbent pharmaceutical firms, Research Policy vol. 26, pp.
429-446

Zucker, L. and M. Darby (2001), Capturing Technological Opportunity via Japan’s Star
Scientists: Evidence from Japanese Firms’ Biotech Patens and Products, Journal
of Technology Transter, vol. 26, no. 1-2, pp. 37-58

Zucker, L., M. Darby and Armstrong (2001), Commercializing Knowledge: University
Science, Knowledge Capture, and Firm Performance in Biotechnology, NBER
Working Paper Series No. 8499

Zucker, L., M. Darby and Armstrong (1998), Geographically Localized Knowledge:
Spillovers or Markets?, Economic Inquiry; vol. 36, pp. 65-84

18



00000000000000000000000000(20010)

ReDD |DoDDODO|(oDoOD

(000 |poooolooooo

0000000 8,875 (100%) (100%)

EEEEEEE 1,413 15.9% 11.1%

Ooloooooooon 176 2.0% 0.3%

00000 7 0.1% 0.2%

000 636 7.2% 9.4%

000 593 6. 7% 1.3%

0000000 132 1.5% 4_9%

Oo[0ooo00oooog 10 0.1% 1.2%

000000 5 0.1% 0.6%

0000 13 0.1% 2.6%

0000 103 1.2% 0.5%
000MOooooooooo@oo)

ugbbooobuooboobboobooobuooboobobooboon

1,000
900
800
700
600
500
400
300
200
100

0

VL6l
9/61
8L61
0861
861

¥861

9861

0661
661

—
©
©
~

9661

BRI

—_
[{e]
oo
oo
Ay

—— %t

o

5\

8661

000¢

18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

O0o0mMmooooooooo@on)

19




gbobooboobooobobooboooboboobobobobob

R&D outflow by type of counterpart
(pharmaceuticals)

100%
90%
80%
70%
60%
90%
40%
30%
20%
10%

0%

vL61
GL6I

9/61
LL6L

8L61
6L61
0861
1861
2861
€861
¥861
G861
9861
L861
8861
6861
0661
1661
¢661
€661
¥661
G661
9661
L661
8661

‘I Domestic Public @ Domestic Private O International

6661

000¢

100¢

O0omMmooooooooo@on)

gboboboobooobobooboobobobobobobob

Traditional
Pharma R&D

:

Biotechnology
Pharma R&D

‘g

Biotechnology
Pharma R&D

2)

A 4

o Target NCE Pre-C.R., C.R.

Natural entities try and error approach
-> Synthetic chemistry, biology, more rational approach

DNA coding
DNA N\
Q‘ . Protein " Pre-C.R., C.R.
gene >
DNA recombinant Ex. EPO, insuline

\ 4

Pre-C.R., C.R.

DNA
gene T’ Target NCE

Genomics, proteomics, bioinfomatics

Ex. Herceptin

20




ugbbogobuoobbooboabo

(0oo1000)
DNA recombinant 921
human growth hormone 600
erythropoietin 116
human insulin 46
G-CSF 44
interferon & 12
Enzyme antibiotics 35
Angigen diagnostics 23
Others 45
Cell fusion 63
[monoclonal diagnostics 63
Cell culture 54
interferon & 27
interferon f3 27
Bio—pharmceuticals 1038

COo)ooooooooooo

ugbbogobuoobbooboabo

Japan and world pharmaceutical market

400 25%
350 |-
300 |- . l Izm
% 250 I 15%
5 200
T 150 10%
100 5
50
0 %

1997
1998
1999
2000

I World Mkt
@ Japan Mkt
Share of Japan (right scale)

gbomooboobobobobmooooooooon

21



gbbobobodgboobbooboobod

Market size of ethical drugs in Japan

7000

Lillonvé
T
\

Inport Ratio (right scale)

45%
40%
35%
30%
25%
20%
15%
10%
5%

0%

gboomooboobobobobmooooooooon

22




gboogan

5 o
®» 5 m RO
o N
oL wELY
ML D KL &
ooooo ooooo
0o 0o
0000000000 vloooooooooo
)
P
0000000 Nlooooooo
\J
[+
oooooo sHoooooo
Rl
R &
Zoooooooooo o 0000000000
" i
#“oooooooooo "Moooooooooo
e
R ]
e @
Ead
E R
ﬁ% olo ._m olo
o|lo = olo
# olo ol|o i olo ol|o
WL o|lo|o|lo|o|la|a|ao i.m_ o|lo|olo|olo|o|o
#io o|lo|olo|o|la|o|o R olo|o|lo|olo|o|o
EN olo|o|ololo|o|olo|als olo|olo|olao|ao|ao|a|lao
N o|o|o|o|olo|o|o|o|oé] o|o|o|o|o|o|o|olo|o
% DDDDDDDDDD% olo|olo|ola|a|la|lalo
U olo|olo|ola|o|ala|o|¥ olo|olo|olo|o|o|alo
wm DDDDDDDDDDwm olo|olo|olao|o|ao|lalao
o) o|o|o|o|olo|o|olo|o | ololo|lo|lololololo|o
&R o|o|olo|o|lo|o|o|o|oliR o|o|o|o|o|o|o|o|o|o
5 olo|lo|o|olo|o|o|o|o)E olo|o|o|olo|o|o|o|o

23



gboogan

goooooo
ooo [m} O O O O [m} [m} O O O
O O O O O O O O O O
O O O O O O O O O O
a O O O O a a O O O
() O [} [} O O O O O O
() O [} [} O O O O O
O O O O O O O O O
O O O O O O
a O O O O
a O
oooooooon
ooooooo KUV
oooooon SR
oooooon oLy
oooo _ ESIESAN D
NEEEDEMDEER L (QOFRFF LKL T)
ooo [m] ] O O ] [m] [m] ] ] O
() O [} O O O O O O O
() O [} [} O O O O O O
O O O O O O O O O O
O O O O O O O O O O
O O O O O O O O O
a O O O a a O O O
() O [} O O O
O O O O O
- (]
oooooooo0o
oooooon KWZEFE-T:
oooooon =3
EEEEEEE POEEST
oooo EeiL
goooo
N EEDEERNEE-ER
ooo O O O O O O | O |
[ [ [ [ (| [ [ O O
O O O O O O O O O
[ [ [ [ (| [ [ O O
O O O O O O O O O
[ [ [ [ (| [ [ O O
O | O | O O O | O
O O O O O O O | O
O | O | O | O | O
O O O O O O O O
O | O | O | O O
O O O O O O O
O | O | | O O
O O O O O O
| O | | O O
O O O
goooogogod
gooogodd
gooogodd
gooogodd
gogdgd
KUMIEZY
B
PO L
R

24




gboboboobobooboboobobooboooooo

NATRARDIZE
(BTERR A HA)
EFEHEHEE R

ER MRS E
HERESEHRE

K. N2 S EXE MK E N5
o[E]| 37 FF 2T kv2 ? NAFEREADLTH ';T?éﬁﬁt)]-FH' S 2y
_gja})jfi%b =z <> -fr/o/;f;r:ﬁmz%rzfn «—> HEBEDS BmE R
’ D b=l
EEEE LA, B 2= -@gﬁf]zfen;w%
TLODRE il &T B ERE I <esT4
: A4 m“““
PR RA Y Fr—) . .
= FRA TN BHDOAHID7—< KET 3iMEHNTIE

BHORFo—

RE - DRI R RS AMORIE?
RRDY AL RV AT L) AEEDOME?

KE LEOI LTI 7

25



gbooboboboboobobobobobobobobobob

gbooooooopoobooooogoogozo030 1000000000000 b0bOob
gbobobobbioboobooosuoooobooooobbobboon
gbobobobobobobobo

oood

oooooooood
oooooo
oooon
oooooo
ooooooo
gooog

O|oooooooooo
O| 000000000000
Ulpoooooooooon
O|ooooooooooon

O
O| 0000000000

Ol ooooooo

O
O
O
O
O
O
O
O
O
O
O
O

gbooboooboooboonoo

gbooboooobooooon

gbooboooooon

gboobooooobon

gboobooooobon

ugboboobooaoo

ugbobooobodgood

gboooooboobooo

gboogooood

gbooooood

26



gbobobobobooboooboooooon sb0bO0bObOoDbODbODbDODOD

gbobobobobobo

goooooooooao

O WIW[|IW|W|[Ww WIwl w w|w WIWw W w|lw WIWIW|W|Ww
o 0ooo
=] WiIWwIw|w|w W Ww| w|w WIW W w|w WIWiW|wW|[Ww
O
o O HICOOOOOOE O WIW[|W|W|Ww Wl w w|w WIWw W w|w WIWIWw|w|Ww
O
| SNEEEEEEE
o B (@ WilWwlw|w|w WIwWIWw|w|w WIWlWw|w|w WIWiWw|wW|[Ww
o (EGEEEEEEEEEE
MD WIW[| W Ww|Ww WIwlw w(w WIWw W wlw WIWIWw|w|Ww
O
o o nooo wiw| w| el wiwl wl ele wiwlw|l vl w wiwlew|w|lw
M noo WIW[|IWw|Ww|Ww WIwlw ww WIWwi W wlw WIWIWw| w|Ww
S
M WIWwIw| w|w WIWIWw| w|w WIWIW| w|[Ww WIWIW|W|Ww
EEEEEEEEEEE
M WIW[|IW|W|[Ww WIwl w w|w WIWw W w|lw WIWIWw| W|Ww
[ | booboboo WiIWwIw| w|w WIWwIWw| w|w WIW W w|w WIWiW|wW|[Ww
o = 000000
DD YWIW|@|W|[Ww W Wl w| w|w WIWwiWw|w|w WIWiWw|w|Ww
o REREEEEEEEE
o O WIWIWwW|lw|w W W w|w WIWwIWw|w|w WIWIW|W|[Ww
g O EITEIEE N EE ]
c O WIW[| W W|[Ww WIwl w w|w WIWw W w|w WIWIW|W|Ww
O o
O g
O o
O o
® O O
g O O
O 0O o O
_H__H__H_ O
_H__H__H_ O
8 0o g|og O M M
n_H_‘_H__H__H_ o
c o ol|lo S O O
O © O O
o O O o O O O O O O
O o O o g O 0 0 | 0O
MDDEDDD O O | |
oojlo P g = O O O O
O ] O
DDMMDDD O O O m|
OO0 glg o @ o g O O O O
o g|lo oo o o O | | |
O OoO|lo o o < O Olv|lnN|ow|g|w|O0|v|N|ow |t |w|0~|(n|o|s|w|(0|[n|on]|<|w

() 000000000000 000000000000000000000000000

(2 000000000000 0000000000000000000

(3 0000000000000 00000000000000000O0D00oOOoOoOn

gbooooooooooooon

27



goboboboobooobooboboobooboobobobooboobobbooboon
gboobooooobon

oood

oooooooood
ooobooooon
oooooon
ooobooooon
ooooon
oooooon
oooooon
oooooooon
oooooooooad
oooooooo

goboobogn

gooboooo

ooooooo

ooooooo

oood

gbooboobbooboooboboobooobboobgmssouugnoodiessuuog
gobooobodgboobobooboooboobooboobboobooboad
gobooobooobooono bOspobooboobbod

oood

goooooooog
goobooooo
goooood
goobooooo
goooad
goooooo
goooooa
gooooooon
goooodooooag
ooooooog

gbooooooon

ooooooo

ooooooo

ooooooo

goog

28



goboboboobooobooboboobooboobobobooboobobbooboon
goboboboobooobooboboobooboobobobooboobobbooboon
gboboboobobooboboboboboob

oood

o0oo0oooooooon
gboobooooooboobobob
O0000oooooooooon
gboooboooooooboobon
oooo0oooooono
gboooboooooooboobon
00o000O0ooooooooOooaon
ooooooogon
oo0o000oOooooooooboood

goboobogn

ooooooo

ooooooo

ooooooo

oood

gboboodnooopoboobooobboobuoobboobooobbooooanoo
gbooboboobuoobbooboobooobooboonood

29



