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Abstract of Technical Report of Industrial Technology Research Grant Program in FY2007

Date of Preparation

December 31, 2008

Project ID Number

05B53501a

Name of The University of Tokyo

Organization

Post of the Research Professor, Department of Technology Management for
Coordinator Innovation, School of Engineering

Name of the Kazuyuki Motohashi

Research Coordinator
Names of the Member

Tomoko Iwasa, Yosuke Okada, Hiroyuki Odagiri, Tsuyoshi
Nakamura, Miyako Ogura

Title of the Project

Empirical Analysis of R&D Network and Innovation

Performance of Biotechnology

Duration of the Project

January 1, 2006 ~ December 31, 2008

Purpose of the Project

Providing empirical analysis of R&D network, such as
university — industry collaborations and start up companies in
the field of biotechnology, and innovation performance focusing
on pharmaceutical industry, and drawing managerial and
policy implications on pharmaceutical companies and

innovation system reform of Japan.

Summary of the
Results (FY2007)

As a final year of this project, we have completed the following 4
types of projects as well as conducting open conference to discuss
the results of analysis.
R&D network and its performance analysis of biotechnology
International technology sourcing in life science field
Role of startup firms in bio pharmaceutical innovation
Growing pharmaceutical licensing and its implications on

bio pharmaceutical innovation

Summary of the
Results
(FY2005— FY2007)

We have conducted the research in four themes as follows, as
well as providing managerial and policy implications based on
the results.
R&D network and its performance analysis of biotechnology
International technology sourcing in life science field
Role of startup firms in bio pharmaceutical innovation
Growing pharmaceutical licensing and its implications on

bio pharmaceutical innovation




Publication, Patents, etc.

+ " Comparative Analysis of Biotechnology Startups between
Japan and the U.S. ", Kazuyuki Motohashi, /nnovation and
Entrepreneurship, Hong Kong, November 12-13, 2008.

Future Plans

Continuing the research on unsolved questions.
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IZ Research (BFZE3249) SR EWINZ DY = T ILBAMENIC 3 % — 7T, Collaboration(fffZ:
WMDY =T PIERK LT D, Wi & bIERIFIE/2 & O EFET s OEMNFICET 5520 TH D |
B IIRFEOHEM 77 v b7+ — L& FIHT 2RI DA TEH 2 DITk LT, %EFITERE
{IMATHFZERRIT IR UTe~ A VA b= BT A & o ZRHZ BT 23S B Sz b DT
&% (Cavalla,2007), Collaboration |% 2000 FFLAREZ DI OBEMNA R Hiv, BB
THHFEDBRFE & RECOITZEITNFICT 5B EE > TNH Z LIk bDEEZ B
%o WITEIE D32\ D1 Development T 553, ik CRO 7¢ B2kl 5 B TGt T2k
DK 1 BIRRETHR L T\ 5D, ZRUSNOEMIBREIZONWT, Fliy = 7 2R L THD DN
Acquisition (2ZEEIN) & Asset Purchase (BEREEE) ThHDH, £D—5 T Equity BERIEEA)
DEIENA L TERY, HifoRMeIcH L TL Y KERay b — R ITHTE 5 HIETH
WREAZX D —ANLNZ L EBR LTS, BRIZET DT A £ AT, R itk
D~—rrT 4 7 %3 FETITH Co-Development(G:[FIBHF)X> Co-Market (J[d~—/47 1 > 7)
E VS TR DRI ZRES Z E R D03, L LTTELE e, 72720, 2ok
O BREIRMMNC DI TT7 A r—7 v TRNEE 720 | BREOMEIIHE 2 T2 O TR
FERDT TAT VAR A NOBEEMNEE > T D,

KBRS OWRIIOWTRLZ & &5, T4 7 - ADKEHIT, Bl Zst
KT AU L BT, —Red, ~ AV A =R, v v U 7 ¢ B
MABD S ST T A B v AZLHNZ BV TIIREEZ DO EE LU, RDNA 7 —# RX— 228\
Tk, 7RV UV —RZEBWTEHOREE L L TOMENAR SN TWDEAIEEOHE. %9
TRWESIIFHEOZNEHZ 2 L b e % SIZE &0 ) B TiRMEL WD, K61
SIZE OV (Mean) &H9fE (Median) OHEREZRLIZLDOTHD, 7T, ZOMENKE
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KPWVEEL TWAERH DM, TIULEBHOEK (< OEEITEINEM) 236k S -%a,
ZDEIRT T N TA Y —OFEEZ T TR RELSLHTIE05THDH, THREOEZZ R,
%L 90 R A T—H EH L, 90 RN HI1E7 T b, 2004 FENSLFHO LR LW )@
Lo TN D, 2007 FEDOFFIEFED FUMEITH 4500 77 Kb, FEHEITH 4 8 B & @ -
TWb, ZOEIITA B AMMEOEBOBERIZOWTIRE THOITE1TO 2L 2T 5,

10 : ZRISFOHER (AL : 100 17 RV)

50 500
45 450
40 400
35 350
30 300
25 250
20 200
15 150
10 100
5 50
0 0

P RPRPRPRPRPPPRPRPRPRPPRPRPRPRPRPPRPRPNNNNNNNN

O O OV W LOVUWLOULOLULOOLVOLOOVwOoOOOovVuouwuooooo oo o o

00 00 00 00 00 00 00O 00 00O 0 O O W O VW O VW VL VU UL O O O O O O O o

O FRP NWPUOIONOOORPRNWPAPRUUONOOOORLRNWPRAOUON

I Mean(rightscale) ——Median(left scale)

AHiTliE, Deloitte Recap LLC @ RDNA 7 —4 % v, BT T4 7 AIBIT D (LF
D) T A AR E LR OFHERRE ST AT 5 AL 1990 4 1 A5 2008 4 11 A
FTCCThD, M AT ) aT—fEEOHAIT 1970 FRETHDN, A 477 ) ao—H
DG L E IR FREPEL NN FT I ) a0 —RELDOT TA T VAR LT=DIE
1990 LA E S D72 Th D (Audretsch (2001)), Fiz, H FTREFECBTHT 7
AT VARG ET D20, T4 P —FE T4 v —D—FIZKPEEDLH O
BT D,

T A Ak L L CTIE RDNA @ [size] ZH\ 5, E#EMLBEREL R&D BELODT Z
AT ADBREIL, PO T A v AT TIER L, HFERFZERSE. BEEIUL SR 4 R0 E
&ie, RDNA O [size] 13, $uEFRFHE £ 7213 SEC ~its S 2N SR OMEETH 5, size)
EOITEHE LT, LFD 322 WS,

(a) B (Ttype)) DFk

BDH—DODT TAT L ATBNTUL, HEOBKR S D, Bl zIE, 1999 4212 Johnson &
Johnson & 3-Dminentional Pharmaceuticals & 23kt L 7222491213 [License (FiiF72 & DT A
T AZK)) | & [Development (BHFEDKIE) | D 2 DH3E 4Tz, RDNA TIFEZRKID & A
T 26 ML TWD, KVEL OO EETT 74 7 o ATENIET OFER R 32K &
720 Tsize] BWE< 25 ETHEIND,

(b) Heffioriy & I —

RDNA TiX7 74 7 ADOxGR L 72 ik % 53 1208 L T\ b, FrxldZ o 53 AT
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D 12 OEAFEICHE (3R 3). 12 OEAiF I —EHUZ L > THAN Z & D [size) 1252 5%
DENE SN B, RDNA 7 — % Cld, O ZHMB—2DT 74 7 2 AT D35t
Gl o TWBLAENE, LT T, —20O7 —XIZx L TEROHINR & D546, HilioE
DT Z =B EDALEE L LNz 5, 512, EOHEMN L0 &l clREI s hMeo
WX, FLy ROBLEET S, 22T, Hili¥ I —0 [Size] ~DEEIL, 1990 FRE
2000 D 2 DITo3 T THWHTT %,

() BARAT—Y « XI—

T IAT AR E R DEMDOREAT = OENG T A & AL 5 5, 6203,
TS L 0 AR B A 7 — IO HIRE S Efli & 72 0 | Tsizel 238 < 72 D AlREMED Y ® 5,
RDNA TIEZEKGDOBFEAT =P ZLUTFD 9 OIZHHE LTV A5,

F4 o EEGPARAT -V

1|Discovery
2|Lead Molecule
3|Preclinical
4|{Phase |
5|Phase II
6|{Phase III
7|Approved
8|BLA/NDA filed
9

Formulation

—DDT TAT UANEROFEIN G LT, ENDDAT —UNRR DGEITEBO AT —
D, —DDT FA T v ANTEID AT — I DFET H581%. B4 I —Lix
B0 ROLBMOAT—V0RER W, LERST, —DDT—Z [T~ 2DAT— VLD
HEFFH, T IA T VRTBT DEIRO AL ENE T/ NS D ERT,

T A v 2 ik (size) 1TKIE GDP 57 L —# (deflator) TEl-> CTEEL, EHIZFDOHK
KA Lo THGRIAZER L 35, A RIT, EH0H, OO (types) . 12 Ol #

— % (techy, =, techys) . 8 DO AT— « ¥ I —2H (stage,. . stageg) . L 1990

FE 2000 FEREFT DX I —EEK(T 747 2 AN 2000 FERDOEDOTH D & & K=1,1990
FEROLDTHDH L& K=0) T, U FoEFREHEET 5,

. [I glza
8 eflator

| trpea tock,, - toch, s K astage,, -, atagag]

=Ba+Butypes + 2 B~ Kitach,+ ¥ Bl toch, + 3 fustags, (1)
] (] Lw

i 1F "4
=fo+ Butypen+ ) Batechy+ ) YK tachy+ ) fytags, @
(] Lz (]

L, wEba—Ba THDH, £, AT —U « XI—FHD 1 2D RVolL, ee/esEI

FRMEZ T 5729 Th D (IDiscovery] ZERVMZ),

OUTHAT & L =B DFRE 1990 G E 2000 FfLE TS L LizEibTth s, @R
(DRAEZF L, 1990 OB & I —EHOMFE, 3 L2000 FRICEKIT D2 bR EOZEL
23T g, LFCEBICHEET 201k, @QRUcLsERMLTHD, TOBEBEIL, [HiF0iE
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W T At RITE 2 HEZENT 1990 4EL & 2000 FE( L TRILTH S| LW O R, T2 5(2)
Rl BT DRIEHIF

Ya===Yi:=0 (F]

WCOWTHEHRE (Wald fRE) 2175720 ThD, 728, WA IR E Tsize] O HKK
BT, FRROBARBUL, FEEOBIZ L H5E [size] ODELREEINTE S, 51X
(22 OLS (Ordinary Least Square) |2 X AH#EER R TH D, 7o, FREHEEEIZR HIEYHE
AT TR — Rl U Cifd e e & (RU A MEWRRZE) Thob, /-, P o TWald
WeatiE ) IIBIERRIG)OMEFHETH 5,

K5 ¢ [ARIHTRER

#EERBEZ 2 log(size/deflator) ZEBHEFE EERE tBEFEKE

TEIE 1.003 0.129 5%

type 0.437 0.020 5%

tech Genetics 0.483 0.139 5%
Bioinformatics -0.085 0.181 -
Recombinant DNA -0.215 0.142 -
Other biotechnology -0.326 0.122 5%
Monoclonals -0.514 0.160 5%
Drug related components -0.401 0.146 5%
In—licensed products -0.577 0.182 5%
Synthetics -0.593 0.136 5%
Screening 0.012 0.113 -
Diagnotics -0.533 0.190 5%
DDS -0.809 0.174 5%
Others -0.635 0.143 5%

tech*K Genetics -0.493 0.194 5%
Bioinformatics 0.402 0.308 -
Recombinant DNA 0.782 0.228 5%
Other biotechnology 0.583 0.177 5%
Monoclonals 1.310 0.197 5%
Drug related components 0.695 0.184 5%
In-licensed products 0.360 0.215 -
Synthetics 1.496 0.136 5%
Screening 0.050 0.164 -
Diagnotics 0.483 0.387 -
DDS 0.925 0.159 5%
Others 0.410 0.207 -

stage Lead Molecule 0.236 0.126 -
Preclinical 0.565 0.117 5%
Phase | 0.844 0.141 5%
Phase Il 0.970 0.124 5%
Phase III 1.044 0.132 5%
Approved 1.245 0.148 5%
BLA/NDA filed 0.788 0.191 5%
Formulation 0.329 0.157 10%

T—5% 2987

RERI 0.791

Waldffizt £ 358.924

BHIOFEEDOEL (types). E L THFEAT — « ¥ I —24% (stage) 12D\ TiE, TR
HEEMENIEE 72D, 512, ZNHD 5 5 [Lead Molecule] % FRUNZ T OLREIZ OV THE
HHNC B BB o7, £12 BIRAT—JIZO0WTE, T THOAT— VBN T [Discovery |
XU T A MU EL 72 DA H Y, TApproved] F TIIEHIAT—I272 512874
T2 Ak L0 @< T o TWOL AN S 5, O Wald FatEIFHIEAFIG) O b & THHE 12
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D x “FGAITHED, BIEFERIL 5% KHETHRIEHING) 2 HHT 5, Lian-> T, HilinBroE
W T A & AT 52 5 B 2000 4ELARZ L LT L B2 D Z LN TE 5,

3. IR ENSELNZEGE

NAFT 7 7 aP—OHERIZ L > THEOWER 7 vt ZAZEER b 59, KEICBW
TR T v —REEFLNTHEERROA ) _R—2 3 UVEENTOIC L THARIZBW TR
BEFLOAL ) RX—= a3 VAT AREE L 2D SR ENTE Vb ILTW D, F, TOWE R
WZIE, BARIZBWTEIRFECB T 29 WS EOIEBIRO LA BNE o7l n) 2 e d
WAL WD EOERLHD, LL, XA I 7L LTULBENTWDONHENRNA, BA
DOREE A — 7 — L AFFEBIRIC B D ANME#E 2 D TR 0 | o AEIKL O CTh D FEE O
HHHTETWS, ZORTIE, JTRF Y E— D X 5 ITf 3R D LI OTEEN S
FNTNDZ L HBRGED, XU F v —ET ADHEIE LI W EARIZEBWT, Bk /X
—va YPEENDLBRICEZE L L COBRPEMNEZHERFT 0L SOET LV E LTEDND LR
|

772U, FEERRIIRA  _X— a3 U E TV AR TIR, EREEEC R F v — {2
BREZHDFENDEAT IV TT LIV T IRV AT AN A O L E 2 D DONEKRT
bD, Flo, A FEIEO X O ITRHFRE N EE 2 EE 2 S OB TR, KEECARIFFTRER
LDV U=V ONTEHEIZ > TWOLS DB EETH D, ZOX 9 RBLENLEARDA /) _—
AUV ATAEL DA =T U TTURTTAREDIZL TN ZEIFEETH S, EORRITIL,
INFETHRRTE LD ICERE, M, BEOHEFRE, KEECBTL2MRAEDOA
T4 7 ORI ERE A R ERE R TICEZ T ZEREETH D, v F vy —F vy X
IVEB LT 72T TR F v — RO TAMDBFHR S E WD KO ITiF b, K5
BT BT A TVAT LAEEZ THRETA ROMECTETELEDN 5 0Nl &
LD, TRTOEENMHAEMTERER>TEBY, TOVAT LAEEREEZ TN Z L3N
THHNPLTHS,
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11 1 FEEEPESE A KB BB DAL & 7 D

RMERDHIELIE
« BER-HRRERERE
o BEETHRIBEREES)

NAF DEHRHE
RERMEFEERS T
- EFEERBUR
M EHERE F

— TIBAH=XLDE

L !
I
I AARDORERZE E S
< BIHIMEFTEORSE. /14 E S
AF- NHHREE [T BT OBMYAH EED3IETIF | BE
< SMEREIE . ERRE D HE CHHABHE A T y
gttty % BB B EHNERE T
BADAAFRLFr= 1 |/
|
: Eiﬁwﬁi Fossunnnnnnnnnnnnnnnnfannnnnnnnnnnnnnnhennnnnnnhassnnnnnnnnnnnnnnnannnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
BHDOKE- (Y& NOECE-S k3 . o
NIRRT AES - < > | M&A. &itEE HROBEMRIG
AR Far— PR EOERI - KETHOEEM LR
BVoNAABEREEOLHE - HEEDEE
HAERFAREEEDET .

FNTIIAA AT 7 ) oV —ORBIZ L > TREREELZ T CODERMEED A ) N—
3V ATLEVIBLEDPDITREICED L S R AT AREPEC TNHDTH A I M ?
MIEINETOMIREREZ LD TRLELDOTHD, TNETRTELELIC, M AT 7
JaU—DHERIZE b5 T, ERGHOMARE T nE A IRELS Lo TE T, HARDREK R
— =X 2 E THAENO ACEN TG T E 22V 3 IR L= 728, SNSRI & osdiiE 4
il L C & 7o, BE A — 0 — IR DA ORR, FRCENOKRT: - ARUBFZEHEE & ko~
T — L OHEZ S EZVNTND Z LN oTz, 722 L, TORNFEICOW TR T
FD EENO KR « NIRFFERERE & O T 72 22 AR OB 15 & WV o o fRINZRNE D & D3
DT, HEEBARICHT LD 74— B A LT T4 B v M FEFTRIL, B O TF
— ¥ (FDOIFEAEITRFRENPLDAE T T R) EiToTWDH I ENRbhoT-, DFED,
11 D EFBY TR EIE o — X TN O T v —REN LI AR BT 2 EAT
BoUE G ORI OB ZIT> T D E W IRIUT > TNDH E NI ZETh D,

HARDREE A —h— T 7 a— \)Lipf ) R_R—=2 g VU AT AEER LT, M AT 7 ) ad—
DHERRITLE S BERMIEBIR 7 0B AOZLICHIELE 5 L LTWD, LarL, 2Ok ) e#Ehxix
KE, FEERPRAA AT RSSO X ITHYENLEZ L > TV EWnbilTnd, Z0OJR
K& LTiE, MEIRO R SREMRO A E LA —R—CEBT 5 L) Z e NEZ BNRD, TR
BATSIZBT 2AMERE 21T © G, HEEEOFEHRA AF L. O L~ ONE LTI 5
ZERMETH D, ORI THFIZEES) ERIFIZWVNICWVDUVMERZ R AFT D0 EE
Thd, TOBTHBERRZRTHEE SR EN R & 70 D 2 S I3ARICHEES 700, BICEB 7
MDACNF—N"—IEFHEOMEELH Y L0 NEEEZE S, B ARDREE A — T — T MIAFFEIL
RERTTETWDLN, ZOHIEO S TITMND AT T 7 —< TSI H RN,

ORI BRMEEBRNS AARDA ) R—2 g VAT LAOMBEICOWTEZTHSL L, K 11
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WZRT E 91T, BARORT: « ARIMFFERERI & EIESLESE & OB OFEFEEE N AR +53 Th 5 DIE7R
B (BVHEZ D & BAROREE X — B — 37RO KFEIAR T v — L iR L B LT
W5, o, BRIZBW TR KENC RS X 5 R RFIHR T v —RNER TIERV DN E N
DLV EMBRA VN7 D, BEEEINEAGEICBN T, T4 79 A = R8T L TAR
WHEE & 2 BN TRL T 5 L) FEPH TV DD, FRNHARDERLELD A /) N— 3
NP DT2DITIE, R EFEENTOND Z EPARETH S, ZORRZIE, AME T
DR, BEH COMBE, KF-ENTOA T 4 TOMEEZ 7 VY LR E W RV,
ZOFTHROEERONAM OTEIEDOHKR TH 5,
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