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Abstract

No research, development only, commonly abbreviated to NRDO, is a business model in which
drug candidates at IND-ready stage are usually in-licensed for further development through
clinical trials, and are out-licensed once the drug efficacy has been shown in the
proof-of-concept studies. This model generates greater business value through improving
efficiency by focusing on late-stage drug development and open innovation from external
partnerships. Nevertheless, it is uncertain whether NRDO is a suitable and/or sustainable
business model for the drug development industry in Taiwan. In this study, we tried to conclude
the key success factors of the NRDO business model through literature review, survey and case

studies by interviewing pharmaceutical or biotech companies in Taiwan and the U.S.

The findings of this study suggest that the NRDO companies in the U.S. have better flexibility,
control and comprehensiveness in the process of new drug development, which is probably
because of the availability of sufficient and sustainable capital to biotech companies in the U.S.
Comparatively, the NRDO companies in Taiwan generally face three major challenges in relation
to choosing in-licensing targets, accessing the sufficient funds, and managing the new drug

development process efficiently and effectively.

Professional management teams, solid business plans and sufficient resources are essential for
successful new drug development under the NRDO business model. Furthermore, partnering
with big pharmas and/or renown biotechs is also an important factor in improving the chances of
business success. This study affirms the value of the NRDO business model to the biotech and

pharmaceutical industry in Taiwan. We prompt the government to help create a more liberal
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investment environment for the biotech and pharmaceutical industry and to continue the
provision of R&D subsidies and tax incentives. Together with sufficient resources and a sound
investment environment, it is possible to accelerate the development of the biotech industry in
Taiwan, and to strengthen the capability of Taiwan biotech companies for new drug development

and their competitive advantages in the international business world.

Key Words

NRDO, biotech and pharmaceutical industry, business model, new drug development
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Brain Science) ~PATH (£ E#7 7 £ BHjiFE k¢ o )~ & 2R/ 4 £ £ 7 ¢« (Seattle
Biomedical Research Institution) 2 2 # & | &; ¥ & 4= 7 #f (Virginia Mason Medical
Center)>’ - izsf 4 B {vi ¢ 95 "2l 2 BERFH FER Y BT PHEFF DA &
FP R EF AV AR 120 7 A PPN B 1 kdE D 1§ 3 F L 0 £
BAZiE 10 BE A~ PBo it B WBEARA G RAF - dp 0 o L LT T o
Tf Z 4 H & ¥ 33k Genetic Engineering & Biotechnology News #2016 # - £ & 4845 & >
IR PFERENERT A HAEERE o K FRR L = (National
Health Research Institute, NIH):+ % 48 24 £ 7 (¢ ++# & 2015 & 10 * ~2016 # 3 * )~ £]
FAFLenF £(2015) ~ & flEcE (2015) ~ FZF(015) 2 1 iFE X AR Y E

ko TRBLIER LSS S BUFAERE Y

https://baike.baidu.com/item/%E8%A5%BF%EI%9IB%85%ES5%IB%BE/473684 (# {5 & B p #f 1 2017 & 10 * 8
P)

S6Amgen, Inc. - A& F # - Amgen, Inc. 5 ¥ M FE 2> P > & =2 1980 # % o 5iF § =0 {8 » Amgen e
FEE AR APYFESIT 2 - > F21B3EFLF ZAP LKA EY AP REE D
Neulasta/Neupogen) - https://en.wikipedia.org/wiki/Amgen (ﬁuf@ EL BEp#:2017& 10" 8p)

S guan (% 106 & 1 * 6 p) - & "M FIk B o http:/seattlezh.com/article-1585-1.html (& {5 & B p ¥ : 2017 &
107 8 p)

BLxA (RQ4ES5 2p)c ERERAL I TORBELFLAE o L KA
http://www.epochtimes.com/b5/5/5/2/n907424.htm (&1 & B p #p : 2017 # 10 * 8 p)

59 Philippidis, A. (2016, May 2). Top 10 U.S. Biopharma Clusters: Where Does Your Stack Up in GEN’s Annual
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2016 & > @ el H A EFRNIH ZA4 23 p FF2R%T - 20 H 219 BHHEE

$218 FHEAHTY s £ LUF 2P EEARAL A~ » 29253 F %~

2 L2r®% - H¢ Adaptive Biotechnologies #1#$195 7 g # ~ g4k & #31 1¥
B g Pl g enT o e R iR 163 LA REF NS RATITRENL

R R P PRAF AR T v 2 AR R R
ERLBPR LA ERPIR ST R
R Ry FTRE GG HA L0 i peeast
FORpE e S H B RRITA 2 o RN QR FR Y FE C BRAER
PR @30 FRBE DA RS o 2SRl 0 PRk 1 97 - 2
WER oAk P RPEHAIATE 0V RACE R ¥ R ey f 020 1995 & > £
FIE# & JIR Rt tic? > S WA D P geihn B1%Y - XL BT £
PR G E IR Y R LT S RA R R ot S s R flig o 2
PARET WA RS AFRE B - B F R (B RAME - ER 2L

FoF MEREIE

ATER - BN A LR iAo ¢ § FE WA $F 4 (discovery) ~ Tk RS
Y- DTRAREK S CPRARR SRR 2RI CF L ASPESZAE
2 SHHE AR BEBRRI FELHBEE AN GREDT b AT LS L
BEPFIEER PO R D AR R RS RN TR R R AR %

WETREFIASD B FRERARFSETI 101 15 E  RHEFTXN26mF %0

Ranking? https://www.genengnews.com/the-lists/top-10-us-biopharma-clusters/77900646 (Last visited: 2017/10/9)
Oz >gh (R97#27 17p)- 2 HAE  ERPAELSF o
http://jeddah.pixnet.net/blog/post/14518752-%E6%96%B0%E8%81%9E---%E7%94%IFY%E6%8A%B0%ET7%94%
A2%E6%A5%AD-%E7%BE%8EY%ES%9C%8BY%EI%A0%IBUEINA2%ABNEIWNABYBT (B is & B pF R 12017
2107 8p)

61 Avorn J. (2015) The $2.6 billion pill — methodologic and policy considerations. New England Journal of
Medicine 372:1877-9
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R A 10% ¢ ek - W& SEET LA A (RI)% 0T AATERE T
AR R EFPEs - BAYFIRGOER T RG A ESD FF DA S D G A(E
)

Probablity of Success
20% 85.3%

70%
60%
50%
40%

30%

Probability of Success

20%

10%

0%

Phase I to Phase II to Phase III to NDA/BLA to PhaselI to
Phase I1 Phase III NDA/BLA Approval Approval

m All Diseases, All Modalities

Bl ABRRLINEEIEFFPEIIFTLAHEF o

d PR B BB TRA AR - DI RR Rk oS i 63.2%; #i
WE A TR - B TR TRk Z B O S L 30.7%; 5 TRA Rk e # K G
58.1%; F4 ¥ F B E 1 FF T cnd K L 853%, BEH i [RARHKIBE LS FT 0
> 7 & % 9.6% - NDA (New Drug Application): #7# + @ ¥+ ¥ - BLA (Biologic License
Application): # = @ AFTE P 5T ¥ o

74 &k Clinical Development Success Rates 2006-2015, BIO, Biomedtracker, Amplion
(2016).

62 BIO, Biomedtracker and Amplion (2016). Clinical Development Success Rates 2006-2015.
https://www.bio.org/sites/default/files/Clinical%20Development%20Success%20Rates%202006-2015%20-%20Bl|
0,%20Biomedtracker,%20Amplion%202016.pdf (last visited: 2017/10/1)
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REREL

Z || & || % H RN B
|| B E - A oh 2
g g s A A P st
Ea Ea & & 2 7] %
e e 2 F F £ e
A S I | S
Ea B2 B2 Ea %
% 5 5 %
- |
=4 A " N 2
kT AR 5 (IND) > ¥ - B TR R
Investlgatlonal New Drug
F AN || DL RN LR &
%;ﬁi)’f %’f%;—;?’ ?Fé%;\:' fr'-‘g‘j\
~ A ~ e
RS RTRA R T
| 2 EAEES
VIR 20 A MRk R ' gj 2 E -
z = Ty
%f: EZ? % WwieT AP B Pk e i RE AT 13 ¥ 3 (NDA)
(D) = T <
| ol ‘T FATEFT E New Drug Application
) — 4 Ty
T T 7
> =~ B S
M 2 a
>x M
=S =4 5
B (L% AN R F e
> E ARk (iﬁlv’“r]ﬁﬁl@im

W+ FMFLIRF(EREL LFREE)LTRET 2 RAE BRI -

2t

TRhkrRE 2R ST R A ARTIINE
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-~ EPPREFER
TR LR AFRATORES L LH P REF L FTETEEL T B MR F

R FEFPLR KRR I A EF bt FEFCBFF (30 FF) R 1A E

A

EREENE FETOPESE TS SR & IR R A

*‘L

Fw & omie

4,»

—?—
o

(50 X E)MAR AT H o el FER L ATE g2 b L0 RRE S R
EHARE bR o F P IRES T SR ol R - KA T ER
MBI G P EERIG FEF §F 7 R IR Y G U HER T E

AR B B 2 B ehiR e @ B S B o 0l B o

PUPREB L 2 BB ks, B Wil g s B 2R o FEH L PR

s A B PP o BR G BBt B RRLFEYOT 20 i A

\

ez - TEAAPR FPEPH EJP_ T TP EEEX D AR o F 0 A

BEFRE P ARERERDE L F3F BRI A MBEERT S 0 1
it A WY 5 T R% * AT# | (Investigational New Drug, IND) » = {7 44 {7 &k 32
oo 1 B IRSRAoT rif 03
1. -8 ~ @i & £ ¥ (Chemical Manufacture and Control, CMC) : # # CMC > ¢
P EGMP Rfp2 Fhant BE HARS  FILE LB R
B~ BAR 2 ESFOEEE EFREUREERES ST A o
2. Z»H % (pharmacodynamic, PD): ZE»cH @5k ¥ 4~ 5 = ~ 8F 1 4 Bk o
REHGESR I E X DM FEII RS o 3 BRI T BRI B v & iE
PR A ERR AR EL LT AL BRI AT o A X
PP ERRRP N R AFFNES LG RHEFFOREE S LA E LB

AT EHAEHA N AL LR o B ap s B2y mzd vy (Good

O FRATRRRRE PRRPFIR (R 103 E7 0 7p) ¢ EARFLETRNESEF LS o
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Laboratory Practice, GLP)2 =™ & {7 > f5d & {7 o & 2 FWER > 117
fRw a2z mliEH > FH SR oo P R R 2 P 2 A MR
HRBEIFE 2 F o T HEE O RREES G LF ehF BisdliE
mﬁ“”‘ﬁ%ﬁ*ﬁ FE e LE R o

3. ##:E5% (Pharmacokinetics, PK) @ &Rl }F » H 7 A Mk Esk® » F* &
F2OAMA RN SRR T RES A AN AR AT

E

R P RV FEES SRS o SRR B0 B A S0 2
B iR i e SR R LR 0 e ) DR F B TR bl
FSL o A0 P G R FRRRR T (CF dp b bR e
WA R G E TR E S A B R L R 2
U2 RIDRE S = A S e R L R R &
FREFGRER -

4, #133:%5% (Toxicology): & Mok 38 p2uy 5 - ¢35 1 H- & E 3 g%
R E S ERE% - p A Rk AT Rk RORIRER - e
R TAMNRR AL EIMN A0S B kI PRGBS AREEY )

BHRE PRI R EP OB A i pE A R FiRFL 43

1\-3

B2

aim

7
~

>

oo

=

TP ¢

I

R AER I AR PR Rk LT R AERE LT M R R 4

¥

PRHY B2 LR R 4 o Fob s IR F W IREEIE P (Y UE i~ A RTE

Tk 2R B (6 Mk f*i 7 o

k@R N R EFEL L PPy L F Y A FRPE T FE B
W% ERL R ¢ (IRB) 2 P » AR A MRS NS T & B ATRA BRAE
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(GCP)- ZE crfph skl ¥ 4 - TP M A FPp L ERY 5T

=

q.

g

%

She

_\r»

2z ; (New Drug Application, NDA) 1 B~{B Z 5. b 3 T A7 0 > 5w dp ] E 47
A D S ER TR 0 T R Dow B2 A58 u] ff ik 65
1 % - #p7es s (Phase |) d ¥ ik B 2 S FFF 5 RIGEEH %0 4 8 20~50 «

*

,‘H':h

£ AR P NEFAYT B A X 2B ER T X1 BTSN T A

3]

o
C—F f*m

I~

@gio%gwiﬁﬁﬁ’ﬁﬁﬁﬁﬁ%*%%ﬁﬁﬁﬁiﬁﬁ*’i@

TR B A A T o s RERE R s 0T R R X DS

=

P i RE 2 B A AR o 7B AR B2 A MER%Y o d SRR F i
M ¥ gt o - N E R LR L TS BRI R

2. %= iRk (Phase 1) (i & p A7 EF P cf 2 TR EH 7 2
F@cﬁ#uwﬁﬁi@4@5$%’%ﬁéWQmf%ﬁﬁnkiﬁﬁgé
TAR) EFARMEHH AL EL 2B 2T FL 5 2 W TRAFRE
Rt kg

3. =W E% (Phase lll) (5 FE s s 2388 > M~ L/ 4 5 3%

%@’E%%%%@ﬁ%’%%4&ﬁ$$%£#%%£’§ﬁ%ﬁﬁ?@ﬁ

1=

HlerEE s & 2 L TATEE DIRA BR TR IE% R (end points)

E
™

T

M
St

T BT 2R N b F R WY GATE L3 T (NDA) -

4. S v HiRAk sk (Phase V) 7» &+ 3 (B T » 3 & P e i

R

F_L
?ﬁ

B TAEDL A LE B LA SR ERS AR E A TR

i

I3

[

a2l

£ & F* (severe adverse event, SAE) # & 5= 2 §§3; | FHFRF LM

)

2 &
EH R R TN T AR AL E T R w roigd Bl B S ehT AL

FHEFT U ETE S RAEYPEHO SHBELE 2R M -

64 AT (R 102 & 4 7 5p) e 3TE = A PE A o http://pansci.asia/archives/38529 (& 15 & B p #p:3% 106
£971 15p)
S5 R TRk RSk T 4 e 2k o https://lwwwl.cde.org.tw/ct_taiwan/notes.html (#7& & B p #p:2017/10/3)
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=8 NERFHN R

|
Jet

YURATERE R G fREod & ma‘ﬂ“%q* LA AR B F 2 o 0 B A bR s 52

¥ 17 1< - 4245 The Center for Medicine Research Interntional (CMR) % # 2014 & & b3t
LD O FR LM IRA T A LRHRI] L T E NG 49% 0 3 E4est > {355
Scannell #-%+ 1950 1 2010 & i (7 chsi3 #7 7 » hizid 160 £ & > i§§ B T3 7 *
FER S N EEPAE B FTERD RFFR (B n SHRATESE 2 7
Fyehm g~ LB 4 E g (big pharma)i 2 P AE % 2 LT odn 0 B BE R B R
Gk R Tt A4 TR 8 % d 2004 I 2016 # syt Hchpe TR G- HATE
SHEEERFDAP AP R FRTELICHE N30 RELEFEFRY (A1) 0
2 Boehringer Ingelheim > Bristol-Myers Squibb > Takeda f= GlaxoSmithKline (GSK) 5 ] >
AR HFE-SEFTET P Z R 303 40 ®F £;Amgen~ Novartis - ~ AstraZeneca -

Pfizer ~ Merck &Co. ~ Sanofi # Roche 3 4k » #i7 80 % £F & . & Eli Lilly %

‘—Mﬂ«
’.‘3

Abbott/AbbVie B % 45 » 426 100 B % & 701 & #F 5 41— 353

TEFBE LA ET o i

RS foR S GlenA 00 @ @RS S B e Y R R

&

WL F LR BN NA RED PP ER G T 4 38 R RS ERe i

LY H R @A F 8 F g AN T b A E A R e o

% The Center for Medicine Research Internation (CMR) (2014). CMR International 2014 Pharmaceutical R&D
Factbook.

67 Scannell JW, et al. (2012) Diagnosing the decline in pharmaceutical R&D efficiency. Nature Review Drug
Discovery. 11:191-200.

8 Munos B. (2009). Lessons from 60 years of pharmaceutical innovation. Nature Review Drug Discovery.
8:959-68.

8 Paul M S., et al. (2010). How to improve R&D productivity: the pharmaceutical industry’s grand challenge.
Nature Reviews Drug Discovery. 9: 203-214.

0 Schuhmacher A., et al. (2016). Changing R&D model in research-based pharmaceutical companies. Journal of
Trasnlational Medicine. 14: 105-115

L Herper M. (2011) A decade in drug industry layoffs.
https://www.forbes.com/sites/matthewherper/2011/04/13/a-decade-in-drug-industry-layoffs/#1f2762036cab (last
visited: 2017/9/24)
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FDA tightens
100 - regulation
p post-thalidomide

—L FDA clears backlog
. following PDUFA
regulations plus small
bolus of HIV drugs

=

s
[=]
1

Jury
[=]
|

L —
First wave of
biotechnology-
derived therapies

Number of drugs per billion US$ R&D spending*

o
o

T T T T T T
1950 1960 1970 1980 1990 2000 2010

W= ARG R gAEY -
PR o R ATEA P F R EF K £ 3 2010 £ Ti5- BATEUE FDA

PAatd g EE AT 10RFE L o

2w FIE B R F S (2006 3 2014 & ¥ 2 syt dkdh)

Bt 18 FDA 1 & 58 P ¥ F
(Bt FHEEE) hi = & 3 E (FFFE/-35
(2006 x 2014) (NME) (2006 % = 4 #7%) (2006 %
2014) 2014)
Abvott/Abbvie 31,292 1 31,292
Eli Lily 40,232 4 10,058
Roche 78,340 9 8704
Sanofi 42,948 6 7158
Merck& Co. 62,745 9 6972
Pfizer 72,125 11 6557
AstraZeneca 45,081 7 6440
Novartis 72,100 13 5546
Amgen 30,437 6 5073
GSK 47,109 12 3926
Takeda 23,361 6 3893
Bristol-Myers Squibb 33,066 9 3667
Boehringer Ingelheim 22,920 7 3274

7 &k R Schuhmacher et al. J Transl Med (2016) 14:105
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g3 b bk 2 RTEFAE A F R 50 A i B E R 0 F AR RAR S B R B AL ARG
WA A E S E R E RO Pt Bk AR R o 15— IE A 7R
Al N BT T3NERR AN LS FRE GEREFERAE R ¥ 72 o R
B 2z gl RT(open innovation) srd= 3 Ho R DA R R 2 B A g A A 4 o0 Z ] HEE
G NG 2 PR B e~ U R R B A R E T L RG]~ RAT A b
WE/ 2 PR Py FH s g S s I REAF e S (virtual R&D) % { %
A F 2 b & 2 5% (outsoursing) R D AT A A B BERAIF L ST P LM B
AEE A AR B ERCIIRT RSB GRS R e Pl A H S U IR kg i AT
RIEA 112 % F Rk @ (crowdsourcing) st st 4% ~ Ao B (knowledge base) # 2 5% k:x
LR A T2 pek M2 AL B 7 % E_itf Novartis™ ~ Sanofi °% AstraZeneca’® % %
Bt B MRS F N s R E G @ F S RS B e s S AIRTY o o 2Rl
¢ » Bk £177(open source innovation) £ m #8473 & 5 i 22 B A RIATHOE » 387 5 MR

GAHERUDS BT A0 AR e HEE LA K AL

- A LT

K% ER e S s 2 s 7 2 LA AN engive £ SR e
Bolk > GSK £ 1 & F ey B = & (Fenid P-4 (Discovery Partnership with
Academia, DPAC) » & 133 4 7 » B & (TP 2 ¥ 8 GSK (A Ef §F %
know-how 12 2 H 4 Z 4 it Fo e w & 2P {cE b4 F LA REROFTRY KE
M AR ¥t > GSK ¥ 1 S B £ P32 H LIRS hi2 77, Merck& Co. » 1 < &

ANy HE G R b 0T e B 4 e %5 g% 7 #7 (California Institute

2 Kruse S., et al. (2014). Pharmaceutical RandD productivity: the role of alliances. Journal of Commercial
Biotechnology. 20:11-20.

3 Schuhmacher A., et al. (2016). Changing R&D model in research-based pharmaceutical companies. Journal of
Trasnlational Medicine. 14: 105-115

™ Novartis website.https://external-novartis.idea-point.com/Default.aspx (last visted: 2017/9/24)

5 Sanofi website. http://en.sanofi.com/partners/being_our_partner/being_our_partner.aspx (last visted: 2017/9/24)
6 Astrazeneca website. https://www.astrazeneca.com/partnering.html (last visted: 2017/9/24)

7 DPAc website. http://www.dpac.gsk.com (last visited: 2017/9/24)
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for Biomedical Research ,Calibr)2 & i£% > H 3 & p endR B & i 43 { § e -5 4
B AR TS SR R E

2tk (S R T Py Bl o TRRTORT S PR BRI B AARIT
W R R W R R0 % 0 bl4e Pfizer 2t 2014 # M P EBAEHET &
Cambridge, Massachusetts & ®#7F fr 4 21 e (MIT) S A B2 F 248 > 1
2 150 5§ AP WE/A PP > 2R BT LT w2 - g BFR 2T - BAT
SR RBE 0 TR AR AE B R T 1000 Hhf 1 BR AL FAE SR 00 5iE

Bl A B RLEC R oy g BN e Pl

o~ BHpEEH

Bl x FRof i Bk e £ X 2R Y R4 FEREE G
Rip i@ g (IP) > B L RIRTHMETL R - RA A Poms 4 2 84079
FgASROE Lo X S HPOFE A EFRETLFA N FEP2ZFLHAD iz ER

%
PRFAES PRFFZARR NI SRS EI P AE PR BT

WL R ER KT 509 A Ak p ek kRS0 .

Bt oW BAEF Y BRBREF LA oL T EF R -FREFBF A $4b
FAELFIBE A1 3 b P R £ B ER R AR RS o 1
Pharma Source:rdF £ 45 ) » 2016 & 2 sk B4 B 3 et & 3 B2 2600 % £ 0 DA R I

2019# #-¢ + £ 131078 % £%- o ¥

T

Vb e g LR BB A £ Y

“m\ “\

8 Merck website. http://www.merck.com/licensing/partnership_success/academic_partnerships.html (last visted:
2017/9/24)

9 Pfizer website. http://www.pfizer.com/science/research-development/centers/ma_cambridge (last visted:
2017/9/24)

8 Schuhmacher A, et al. (2013) Models for open innovation in the pharmaceuticalindustry. Drug Discovery
Today.18:1133-1137

81 Schuhmacher A., et al. (2016). Changing R&D model in research-based pharmaceutical companies. Journal of
Trasnlational Medicine. 14: 105-115

82 How big is the market for...? http://www.pharmsource.com/market/how-big-is-the-market-for/ (last visited:
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P KARE R ek d 0 2 e G RRE  E T D AR e iR

FRE BT P EFED RS (g s A e R

BWFEAES MERIATA Y o T e P p NN FRBEE LN e
know-how » 12 fid-Fm g pe ik > S 32 Alig 4 2 RAT41ehF 2 N2 - o BHI ko
GSK #2007 # = = 1 — i & 13t ¢ 3 cnf2 7 ¢« > Center of Excellence For
External Drug Discovery (CEEDD) » # 3 & P eh 3 & BishAR B B HMP L LR & 07
MAvik ATE K E R LE IR R DITRA P2 A % (clinical prood-of-concept, POC)i# &
CEEDD:hg (F 45 4k i P e ir? 3 ¥4 7 GSKA R B H BH F 2 IF £ o B
Pk R IRAE - L ETES TR P FHAPMAREQG ¥ LY - U TRE R
%) GSKT* EBZETTP L HH B2 BFE[F &R 2R - Plizer »
*+2010+# = = Global Center for Therapeutic Innovation (CITs) » 41 * open innovation
Fregpm T Er st 88 8 TP L LR AR 0 R4 308 B4 hpl g
TS TRk i E R WL F R B 4% 8 ot ot 0 SRR fRAATE

BT+ &3 el A -

I ~ Bk (opensource) £ &7

B2FR open source sPEA T A B ENMFEMA L L2 WEA FF M R ERES

‘%’ﬂ

£ s RGBT ~ BRAIFTEARER P o fﬁl]'iif'GSKifiﬂf\f' Alnylam Pharmaceuticals % fr 4 1=
1 Flek & EAR LARED Ao (neglected tropical diseases, NTDs) & £2& = 7 — B ik

¥ 12300 % 4 Hopen source L = %o B LARE T B2 0 GSKY B i

2017/9/24)

8 Levy H. (2013) Integrated outsourcing transforms and increases R&D productivity. Journal of Commercial
Biotechnology. 19:49-54.

84 Center For Therapeutic Innovation Website. https://www.pfizercti.com/about_cti (last visited: 2017/9/24)

8 Alnylam Pharmaceuticals (2010, May 5). Massachusetts Institute of Technology (MIT) Joins Pool for Open
Innovation against Neglected Tropical Diseases. http://investors.alnylam.com/releasedetail.cfm?ReleaselD=466757
(last visited: 2017/9/24)
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TR RAIFTEORGE Y B8 s AR o doR R AR~ F LA RN E B TR RR

Byp s 3 825 1%

Eli Lily 5 # % ¢ a5 > £ £]47 InnoCentive® 2 YourEncore ¥ #cip # #. 7} @
1 5o YourEncore® - Bd & B A EAER 2 B RUTE Ak R L R
LARF s £ P17 & e chknow-how k §Tes 2 & 21 4257 InnoCentive® R
- 1 d AZE365,000 = I ALfR A e A gL 5F 5 BIR SR 45 AstraZeneca, Eli
Lily# 4ngr 8 & i g A7 4135 %0

K’% ploeh s FERCE L R IRE R § ATa0 2 - b4rBayer Healthcare #*?20094’%@
S HFEA e 2 T (GrantsdTargets) & R B ¢ B0 3 E g ek ko 12014
E5b e §1000% ¥ bk ARG 0 § HTI3% R FAkE 0 5T F TR

—F?‘ﬁPﬁH]?ZLZl[%:} "_I?_;t_\ :é*”mq/&ﬂ‘* 5 F‘IB;?BQ

~ A
BT S - B BT INF R HEE R R S Hp N AR e
Boopoas § SR P A HE R PR R ATE B A S o 12 Chorous Pharma i
Chorous & 2% >+ EliLillys [ 412 fp> AR S o8 P ERGEE,
PRk A2 BHBF o« - a2 > REAEFROANFFEN > KERGELE
PLARIF DRk TR OETE T L HE48R 7 2 42008 £ £

F9pAT 3 4n 0 e 420 ChorousT 324r v F & 19281 1 2 630% % £ 7w 2 2%

8 Harrison C. (2011) GlaxoSmithKline opens the door on clinical data sharing. Nature Review of Drug Discovovery.
11:891-2.

87 YourEncore website. http://www.yourencore.com/ (last visited:2017/9/24)

8 InnoCentive website. https://www.innocentive.com/ (last visited: 2017/9/24)

8 Dorsch H, et al.(2015) Grants4Targets—an open innovation initiative to foster drug discovery collaborations
between academia and the pharmaceutical industry. Nataure Review Drug Discovery.14:74-76.

% Owens PK, et al. (2015) A decade of innovation in pharmaceutical R&D: the Chorus model. Nataure Review
Drug Discovery.14:17-28
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BRI WA T A MATERE SR nF AR P S A

Ra ok P R HF g2 WER G et R e ER&DFEH A T L
TR REES S G - FOR f‘TT HRFCHR 2 MNP AR R R (F AR S )

ERBENELFEFER Y 0 AED AR F A 5 TRA T SR T E 2 SR S 4

H

L
=

Z

o

R A ATE A s S T L'rl'éviﬁ”rif% MR F TAERFAY | PwE

S
4

T~
3}"%?

BesrBERF AL @ F L1 aAEAE % FrRend b § T RN E
e [ A gk o ATERE AL §07) FHEEAAM ST & blhe 1 E L 2
WHELP PRI P LN P ST 3 R B F L P g pm g LR & F

SRR R PR e AR P T np TR o 3T A 5l ¥ ¢ LR Rk

RRHEREA L ERC PR FFAL AL SR A FUF P RET - B B A

%1 Wallmark, B. (2016) Success factors in drug discovery and development. Advances in Precision Medicine.1(2):
1-5.

5-52



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEE R 5%E NRDO ﬁ%ﬁfCZﬁﬁ

P RTERE 2 F RN
hew R ETRI 0 A ERT UFH L - AR 2FEOWE S (fully integrated
pharmaceutical companies, FIPCos )» H f 3R F i &0 L 2 F Sk 3 FIE 5 3 ahirg Bd o

)

= 4] FIPCos » +* 4 Amgen ~ Genentech - and Biogen Idec » # ¥ #3 & jgehd £ L 45

5;

B B AeenE BIPE > {7 X49hF £ (deep pockets) & i ¥ f ¥ = H Tk RSk 2
PR EHER o B P RE A BB RTINS L EE Y
REERPS ST AS (AL BRa S R B V7 Y ine) $03 50 84 o @
oo G Rho Bk BRI P 0 & 45 D BB S Y B DR TR R R T
FO5 L RIRATIEA R B R Y 24 o k7 FIPCO 2 th o 0T Mg A F Y a8

o % BLend i T’:ﬁ # §5% o

3 FLLHEREPENSAS

- ~ 2P R & %% o P Virtually Integrated Pharma Company (VIPCo)
By pIRFRT 7977 HEFIPCos 7 | E  VIPCo ¢ 7 — ] ATy Eirw
fFEEFBFEFY 85 5 e IR F X F: 2 o VIPCo i ¥ d - ¥ L&

# £ # 7 (lean management ) mmmﬂ » L B @M RS DRED S

L Rt o
C o~ MRAk WA Y 5 A R ¥ 405 (Research Model)
PR ARFFE- e S BBARMAE Y Bl R R 2 0 F AR o

N e HmFPFLHATNL P REF L % KA R EAT AT
FoDTRAER BREFRENEFTEMANESA RE- BB E SE K £ (upfront
payment), 2 #2/:E = £ (milestone payments) » & % k 4 & 4 1| £ (royalties) - & i &

FRGDFLHNT I RETERY o UM EES T 0 B PN PR T R R
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HET G RATE B2 TR EEH WL E RAP R SR AR T A e
oo BT RN Y B G FIAHAIKS T o T AR £

DR E B 0 8T i PR AR SR o

Z NP EEHBFEET 5L L 2 5 E 4050 (Platform Model)

ﬁ,"

«

Th R EAR D T SRRSO FRFL AR FF PR
TR D R IFEOE S o T SHGVHE S B i ek p oot R ek e
B Ao WEBERD TR MR LAY 5 Rl DB E PR o Ra o BT
oA R R R i S R MR PR fefj*u% LPgET o007 ETTit A & (B
BE)e T ST AL R G T G RS TR E R e G A 2 F
1 7 B G 2 RARE T Lot de Celera, HFS, 4o Millennium #& =77 7 A& %148 5
1 & ; Cambridge Antibody #% v F%8 & 7t % 54 i+ B 7 # ¥ (phage display and
ribosome display technology ) ; @ Cadus # i % & i # PR 7% (combinatorial chemistry
service ) °

FLENPHREERRETEPEF Y IELRBERER Y 0 5 E R DET R

PP Rl A o B P F R RO AT ARRE XV AP

b

it
-_
H

a FE B PaE P f R BAED G RT - RATEE S B T A BARGUP 2
[ gﬁ, Tg}&ﬁ_#bﬁ% v FEA R AR RS ;;iﬁnrr@n,.]u SRS B IR o T

é%%%uﬁﬁﬁ%ﬁﬁﬁ??#giﬁ’QMS%{f%M4o TP R 2

‘%’:’; —&b

o BT SHENehH B 2 P B BTy T Sdadp e
ASEREFERAFTRINA AL Flrodopt - k> 2T UFLIRER ¢ DF

FREFFHE RF A RS HEFT £ AT L {5 AL

B BEYTELENTEY 2 P SR RN K Al g o %

2ei ek LI S D T AR
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T~ UF B EE Y F LA 2 £45¢ (Combination Drugs)
PRBFPEFENDASFUEST U TR 2R, (UF¥EAFLHE) v s > X
BEATORBREE ATHE o S BREFSHEFT EB D552 0 8 PHERSHERE F
SRR F L ERDIRL PR S0 A A KA ik B e B et
M R BRI OB MBEMS R 0 TA A hE RN X IIRTE 4
Bk RS LE RS c bR B R ek R R MREA R G o BT AT
IPRCEE SRR S A0
PRERANNLPE G FLHRG AU UR I FARE 5 2L L o Ra 0 BE
RE > B HA R R FEV R A IR - R IR AT RAEF L

KA E R R E e h R F

2_ 7 ¥ 435 (Drug Delivery)
- A GRS PR LRGBS A AT AEEE S (kv A RNASE S ) o
Fhi@ar o Ag 2P 1 IEhR 1408 FRG fodfcnd /0 g g
B R o ok F T R LR R S BE S
L R CAUF2PCA I GBI E J RIS DL b
EARH EHR DN TS BRSBTS F R B & G R R A Y e

FEE RN G ESfoRE S 2w g o DepoMed £ E B - B Ala P 0 A

()

F e Acuform®Hima Sa i1 E 2 A RE T g (G i > AR N E G F

@) 0 & B & (E3 2 Salix fr Merck 4 & g & 92 o

SN T

ck'
E
SMe
—
“
3
\_
(w

7 ¥ 15 (Re-indication/ Recovery)

SPRAFTRFERE T ABRT FA S k- BEFAF LR L FZEH2

-

R Flm A R H o Bl b BAT B LR R Y ISR L5

%2 DepoMe. Inc. website. http://www.depomed.com/technology (last visited: 2017/9/27)
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GEFFEDY - 52 0 A TEERGER G A A B KEDDEFFD

Sl SRR T R A F R 2RSSR B B o

Er L FERR DT TN ERERAAT AR B ERE A (Fo DR E Y
TRk B S )nES > T ERMPGFTLEL AT REL Y - DIRA R RS

ERTEO L Wil R PR AR R 0 R R A RE R ER AT R

Q.

B TR TR BB e S R L PRRI D O RS R B R B i
FEFEF - B BRI HD T G R R S BT VA R R
ASBFLE2Z G PREETEFH A FRBEAANAS NG T EL; B A BS

T 2 © A e o

St
-

OFSEF LA B ¢ 54 A AP P B EERY HLPEBHFT SR

Wéﬁﬁé’ﬂ?%ﬁﬁ%iéﬁﬁﬁr%%%ééﬁﬂilﬁ&?mﬂ%’ﬁ&%

FREELBHANLL ERESPERRLRMAE BRGS0 L BETRENE A
i

PUBENEERY LEPBE AR MY IS EES LM LA REEF ST
BhzEfle kAL i

= N3 g R AR (NRDO)F 405
SRR AR DSBS R g TR R E F R B S ATRR 5
PRECB g X b S TR LA SR L (SRR D 4 SRR L Ehn 2 KER B o

b Eamp deT o

~ NRDO #-;% 4 & (No research development only model)

BEMFFPLIREPEFLTFY TR ANTG 20 RA P yEA b e ET R £ H

SRR SRR ERS T EELERE R SRR TV I TS R F TS
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SEF] B B B L HN o SR APt 0 2 NRDO 3% 5 4 4 32 B D 7 G e s
WPRgBaELFE2h A2 o 1 8 875 NRDO & @i ¥ EHFLEI & s
HZRERIFIHE (TEPFT ~ EFHF R fofph n IF &) PATIRDGL § 2°

R ARAL T A R TR sk S B g g sk F(IND)2 ¥ G i~ ¥ - ) TRk Bk iR
FEH) D EANTRERERON T JFLIT AL RRBESRRIT D > 2 S kR

NRDO = ¢ ¢ £ G {RAh @& EF I - TUPEK > biArz FRAMESHRE L ¥p 5 - i

HFiFHEA)E: AS PR RGN RN 2 D iph ks L e AdE e
FRESFSHE D2 2T L1 (T JBd ZAGEFF Lk DR F > vid 7k

i EE L E T TR R B - B SPFFIES D LG AR G AT

T FINPFERRAF O ARIVEALIPIEFIALL A A A NRDO
AP GERBANSFELE G DI FIF P ARG INPUNIRARE 0 S A P2
B JhE 2 P RPEg g 2 A B T ¥ 2 NRDO 7 ¥ 4050 5 22 2 v @ i
HRPECARF € % % o Blde o 1335 Thiel % 2004 & # B L 3F ‘_ﬂr;}ﬂ 2o % P AIgORX (- Fe
%2001 # & = hERNRDO 2 @) ¥ F 14 & F 1 k™ e B3 (7 7 6 B Tk ids%k o
Fliiotk s w2 NRDO o2 H 91 % e 1 = ";’;KEU,%? bop e TG
B2 L ARBELRBEY T AL SR ] AR HEEIHGEFRE I R
R ZRRSMEFIITED c PP NEEALY FALRER LA TR 6 P2 i
A R Efe P IR R A2 RUFAFEY DU LREL o PREASFIE

RREN A ERTE R DA 2PV R B £ Y VA L A E R A R

F_L

ZRieA AHPBATHS A AUNUELFn NRDO 2 P $ 4 @B A /P Op
Bad 4 3 RBAEd i o Bl RS ERL 6 R

i ph2o ¢ Bl NRDO 2 @ 3 sk B0 chir it » £ 3287 7 #8145 (contract research

% Bowden M (2005) NRDO: theory meets practices.MWB Consulting.
http://www.mwbconsulting.com/downloads/NRDO.pdf (last visited: 2017/9/27)
% Thiel KA. (2004) Goodbye Columbus! New NRDOs forego discovery. Nature Biotechnology. 22(9):1087-1092
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organization, CRO) % % z=%]:$ 4 (contract manufacturing organization, CMO) &+ &_% #é ¢t
€ RP T NRDO 2 7 Rt L W E R o35 7 £ 43¢ CMO 2 (7 i 2 flg # CRO
BT EEEHK2Z M ONRDO 2@ 2 ZEEEFH M2 E S FTRER EPRILF e
NRDO 2 7 chffaf 4 i - 415 NRDO 2 7@ % » CMO 2 CRO #i# i hé & 224 £ &

ATk { Fehprig B AT S ek e, JFd CMO 2 CRO 9%

¥ 44 E_NRDO 2 7 A L4 5 4l p3m % A B ehss 2> @m CMO 12 CRO + f&Jr 4 ¥ 2.8
F422hbd s AR I FErNTLEELFPBEFEA R DL CMO 2 CRO 27 it & %o
R A 2 > NRDO #E5¢ @?ﬁf?ilﬁfj&{gx FOBEA higiE EpeEie k2 (k4 TR

BB A GEFEOYEL > ARESFEFREI - LRABLRENL LR A

3
|
w
Ny
=i
b0
f*m
2]
\4&3
‘+§:¥

ER R RS 2 B0 % g (7o @ F] NRDO 2 & L40#)
Sl ¥ 6 F RS S IR R R R TR E s kf o F
RRREAMI S GH FEATRES L AR NRDO 27 thi F §1E o 0 e Ep
#o kg CROZ CMO &t fisds 2 2 A UG AT HH L DB ¥ - F04 | § ko
EHE N R A HWE D P g F 0 NRDO 2 7 R A2 7 R ak - 304 0 i

33847 NRDO = @ e X (B ~) »

% Bowden M (2005) NRDO: theory meets practices.MWB Consulting.
http://www.mwhbconsulting.com/downloads/NRDO.pdf (last visited: 2017/9/27)
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Licensing

Advisory/quidance

Strategy development
Project management
Business growth

Operations

Service agreements

- Marketing
» Finance

- Legal

-7

- Others

PEEIERTEEGT 7 NRDO .2 507

Biopharmaceutical partners

Pre-IND
(investigational
new drug)

Advisory
boards

NRDO board

Advisory J

boards

Partner functions, eqg C(MC

(chemistry, manufacturing
and controls)

POC
(proof of
concept)

Others

W~ NROD 7 £ -
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$=% 5487 NRDO 82 2 $ 327 %0

¥ - & %R NRDO #5% % 6

BEARA P E 2T BRI ERNRDO 7 5 AR &% v UBE - 2 FR HE D
paBi agE? HNRDO 2 7 v ¥ #4372 2 B>t NRDO #5822 & 50l 3 2 324 &
FEFuEAEAE A sE2 NRDO 2 7L B2 A58 X £ B en® iy i Flo gt o
& # Sound Pharmaceuticals, Inc. 7 ¥ - 712 NRDO 7 # #5851 end pHEL T > 4

g sE R Pl §F 92 Sound Pharmaceuticals, Inc. #73 & $13¢ NRDO f # #E5¢ <0
&
kJ

AiEs AL AL R

7

»

‘E\H

'EX/;}_'_ o
%~ 3P NRDO #:33%614 %
- ~ TESARGQ, Inc.
TESARO, Inc > 1 ff f- TESARO *+ 2010 & 3 7 26 p * £ W43 ' (Delaware)ix

P25 32010 £ 5 0 By iE o 10 2012 £ 9 7 prngrid 5L (NASDAQ) % £ #

FA o ARk > 4 8 & Y (Waltham, Massachusetts) - TESARO £ - 3J2 NRDO
FERNLL IR NHEBSFEF L HBELNE EST LR RS

Fo BABNPFR o EA% el LA FRFRET 3B B GEED
FHELCMO 4 A2 CROHF LB RH BT EBE LB 2 H L Pop

w TESARO o 7 4 58 ¢ 7 % 4 5 Rolapitant (VARUBI®) ~ Niraparib 12 2 - i
T fE do B Ry 2 FT 5 (Immune-oncology platform)zs © 2 B 4 2 Z 4 » O RAR
R et St 2 R ARS B2 PR 0 2 fFiE e NRDO ¢ i@ H5Y
Zoh o B A SR E B TR AR TR TR PR AR R T2 NRDO fic5t g 7
Bap o ¥ ¢b o g2k TESARO B2 G 28 i i & (PRSP g > it

o 2016 £48 ¢ - TESARO + #ulfg i 2@ X ilg » i1 FrER4AES L oh

BHRERIFEN A AFERANOTRIGFEIZER T RE R EF G AR

% Tesaro, Inc. website. http://ir.tesarobio.com//sec.cfm (last visited: 2017/10/1)
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NE YR PR L TR RS R AR BEESOEE T T B
# & NRDO #5¢ eh it 7 4 42 (B4 ) -

(- ) TESARO f+ & NRDO #- 5V ehgd &4 %
1. Rolapitant (VARUBI®)
Rolapitant % — #& 7 »<< neurokinin-1 & NK-1 e §8 35508 > * 303 14 o 5142
ek s forg ek (chemotherapy induced nausea and vomiting, CINV)- TESARO *+ 2010
# 12 * ¥ OPKO Health, Inc & % rolapitant z_ & #2482 3% ¥ jE ¥ 7 rolapitant >
2y o B Wi o 48 ehfEq] o § pFr JRA ] o0 Rolapitant @ % & - 4
HIED A2 sB Rl % - W IRA RS o BB S H- £2 18 > TESARO
3 2012 & 47 P4 B 25 B B 7B 4o 7 = 1 Rolapitant o R A #4430 IE 12 1
3l Az 2 wB oo vR ek TR = B 3RS b pEAY 2013 & & BF i (70 d2 Rolapitant PR
OB ERA g 2 B TRk 5%k o = B Rolapitant v PRAE[ A 0% = TRk i 5%k
w2014 F &P maoFh 2015897 1pHEERNERNS SESHF2h (FDA)
¥oat 3 (F & & VARUBI®) » f pF > TESARO » = @‘i"*"'é%“\_—‘%% 12 & (European
Medicines Agency, EMA) # % 7 VARUBI®Z % &t & 357 ¥ 3¢ %+ 2017 & 2
PRI EE At 4 R ¢ (EMA’s Committee for Medicinal Products for Human
Use, CHMP) =i & w % o @ Rolapitant # #% ;3 &2 #4]» >+ 2015 # z s H & v
PRA| A et o fod 23RS T 2016 £ 3 0 e A B E RS & E 5§ 25 (FDA)
b4 ;x;mg%‘g,g 2H(EMA) #2707 B FT Y gﬁ—% o
2. Niraparib
Niraparib £ - £ 3 v R/ 2% ADP-+: 4% % & fi=( poly ADP-ribose polymerase,

PARP)#+# 4] o B # I fif (7 %9 % 2 'k inTiefk 285 o Niraparib @ st %

% TESARO, INC.ANNUAL REPORT ON FORM 10-K For the Fiscal Year Ended December 31, 2016.
http://ir.tesarobio.com/secfiling.cfm?filinglD=1558370-17-1160&CIK=1491576 (last visited: 2017/10/1)
% 3r: £ WATE 9 ¥ 7 ¢ 3 New Drug Application (NDA); #: i+ #7% + 7 357 ¥ 3 Marketing
Authorization Application(MAA)
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T A % - HIRE R 3 AR E H 4o % 0 Tt TESARO * 2012 # 5 !
+ Merck Sharp & Dohme Corp., (Merck & Co., Inc.zh3 = ) & ¥ x>~
22 Niraparib 4p & 2 384 & J e > 3k & 3248 2 384 Merck 2 Know-how 2t 2
By emEmy o B Wl FH 248258 - 5 TESARO » £
4.4 2 (7 Niraparib * >~ %8 %% (solid tumors) 5% chfehk 25 *f R
2 b TESARO » & # i 4 £ 173 Niraparib & 8 5k B 50
b enEfBE BRI
TESARO 133 2013 & = ' & £ R348 % % o - T 4534 7 Niraparib * *+75
K 7P ks = ¥ Tk 2% (NOVA) - TESARO 4-%+ Niraparib 3+ 4 (7 7 # B
EHF R ie R OTRR R 0 %0 NOVA S#sk2 v 2 u 2 2014 & 47 B
R FER Y 284 BRCA A TR 5 R L 0% = B TRk % (BRAVO)
2014 & 11 * ¢¥» Nordic Society of Gynecologic Oncology(NSGO) & iT3 {7
Niraparib £ bevacizumab & & o o & e m * 0 & - /= B ik 2 %
(AVANOVA) ~ 2015 & 4 » B 4s7 H % %0 c 226 3 1 4 fi0% > 20 i g
Ji 4 % - W IRRE% (QUADRA) 2015 & 5 4 27 Merck & (B 4add 7
Niraparib 2 pembrolizumab (KEYTRUDA®, PD-1 i) * *t = L5 o & 2
£ & f 2 (triple negative breast cancer) =% = ¥ §24 #% (TOPACIO)%2 2016
#£81 B a3 7 Niraparib 1T 5 P % - % Zen% = I T2k 2% (PRIMA) -
%2016 # 6 7 >Niraparib 4 %442 3 1297 & e — B Tk = #25% (NOVA) =
# ehid & iRk R ch 1 & 3# % 4p #( primary endpoint) - Niraparib P & % £ 7 7
& T v 3375 8 ( progression-free survival, PFS) » F]pt 3t 2016 & 10 * #% 2 7
Niraparib (7 MAA %2 NDA >t 2017 & 3 ? 27 p i iF % & FDA %8 % 3t s
e RAR AL AL S o T A R R 2 RN R 2 R L
e & &ﬁ (Zejula™) -

3. B b R HkT 5 (Immune-oncology platform)
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TESARO ** 2014 # 3 * pFg AnaptysBio & % & (T & F#HERRR > & (TR F
5 fE % &£ f 2 2 #48 (immuno-oncology antibodies) - 4 AnaptysBio f § %
3 % (drugdiscovery)z 5 #5775 » @ TESARO Rk 4 »M (s ) o B 3 2 3
&1t e TESARO *+ 2016 # 3 * %2 2016 # 7 * 4~ %W F 4534 17 PD-1 #u48(TSR-042)
2 TIM-3 #udd (TSR-022):h% — # §/k 8%  F ¥ > LAG-3 $#8(TSR-033) P
W AEFTREVAFTY 0 I 2017 EV UE ¥ - B IR ERK o HE
F] TSR-033 % H ts 4 & v %P 7L A EFE MM (bi-specific

antibody)# 4= 3t & A7 > T3 AR AHET Y 0 0 FRN A Gt e R o

(=) TESARO g i 2 & 17
TESARO ' 7 fite® & B HERIE L B2 FRFHEFFERBF 2L 0 FFfiE
APBAS IR REUE AR RE R R -
1. Niraparib (VARUBI®)
> 2016 # 4 * 5 p ¥ Janssen Biotech % H B % & ¥ Johnson & Johnson
Innovation & % & iT3248 & X » # Niraparib A p &2 H fs 2o F #* 305 L
H;T\)g'pmés JIHE$HE % Janssene ¥ 2 > 2016 £ 9 * 28 p ¥7 Zailab 374 (FF
w3 > % Niraparib "7 * % prostate cancer 2 hE G R Y R
#F 2 E R g4t Zai Lab o *‘,ft“iﬂ v 4 3 2017 # 7 F 27 p &8
Millennium Pharmaceuticals, Inc. (Takeda Pharmaceutical Company Limited =+
2F) B LR L Y ¥ Niraparib 2p A BB N FBEIsRE i > o
A BB R RS R OB R B R e R 2 B R R i ]
#=4# & Millennium Pharmaceuticals, Inc -
2. Rolapitant (Zejula™)
*+ 2015 & 7 * ¥ Jiamgsu Hengrui Medicine Co., Ltd # ¥ #24# & % #-Rolapitant

Y R A B HE R A AR B A A2 R T
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F4& ¥ Jiamgsu Hengrui Medicine Co., Ltd -

antibody

iE WRhE  |RFEF] WADFL [F-DRARR|F-DEARR[ Pz HRARR [ HEI pr e g 19
Rolapitant (oral) CINV
Rolapitant (1V) CINV

: . FER RN

Niraparib is % (NOVA)

. . r - Mp

Niraparib % (PRIMA)
_ v SRR
Niraparib (QUADRA)
Niraparib + Z FIE R
pembrolizumab (TOPACIO)
Niraparib + %
bevacizumab (AVANOVA)
TSR-042
3 B P
(anti-pD-1map) | FR* FRE
TSR-022
% T
(anti-TIM-3mAb) | ¥ B3 F R
TSR-033
3 P 3]
(antLAG3 map) | F B3 F kR
Anti-LAG-3/PD-1
L4 KRR

W+ TESARO i & A K2 BHFEA -

TR kR TESARO = & f =k » http://www.tesarobio.com/en/pipeline

~ Clovis Oncology

Clovis Oncology (2™ f # CLOVIS)& 4 ** 482 & & (P42 PR iz E EH & &2

NEFASREEFEZ PR A FHUELFT - CLOVIS #7& £ i o

SRS I

dREHFFRORG FRELHPFLRRERFLOEMDES 2 TS D

(companion diagnostics) » i@ B 15 &5 FF F ATAR 2 % BEHME G EFE R

PeRTHE o i 2 CLOVIS i PR L ATHBH 27 » # ik 2 S HE L

EE o B

FNECEY B

(-)CLOVIS 22 2 5/ % (B-2L)

1 =

e

FROATEZ B Y ATE

% Clovis Oncology website. http://clovisoncology.com/ (last visted: 2017/10/23)
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CLOVIS p ¢ § % & # & Rubraca® (rucaparib) 4z 5 #l o ¥ - & B3¢
HRT# % Rucaparib » 5 v PR2.E (ADP-124%) R &% (PARP) 1,2 v 3 )
& % 3% H - CLOVIS #73 Rucaparib 2> 2k B 28 > P # Rucaparib 5% “F
KoM G i ek B ¢ A~ B TRk B IEA o b2 % CLOVIS B
¢ fxd Rucaparib e & A 2 B2 Bz w7 ’JTIU% (metastatic
castration-resistant prostate cancer > § i MCRPC)fgsk B 4% o o
L §8 k3 > Rucaparib &0 B85 R P & eyl B 5 1 0 45 % £.45% BRCA
AFIRRIHL © DNA ik el b o A1 H Y shenil B 4 1 ¢ 500
4w R R 28 a R BRCA % %% &* CLOVIS = =%
2016 # 11 ' = % 4% < Rucaparib shA7# ¢ 3o
“f T b At P & i g 0 CLOVIS » & A& B % Rucaparib i® 2 8t #p ©r &
R RF LR ok E > p w1 i (7 ARIEL3 2k 35 -CLOVIS & »t 2017
#6 7 27 ARIEL3 Tk @RS chficdy o 27 2% 87 > ARIEL3 #% % 5% &
PR TOIHEF T UL HEERES 38 (PFS) 0 E hp o
Vi Tk R P % ¢ fh= &4 8L (secondary endpoint):® i ehik % - CLOVIS = 3+
41 % 2017 &L 0 B A RATEY - (SNDA) » i ok 3 A g o ik
b (7 2 SR e W AR o R 0 W i e 0 CLOVIS 1 445 4 4
¥ rucaparib &2 v BRCA 4rlr kL £ 24 Fm(homologous recombination
deficiencies, HRD)®4p B 8 8 # s &8 | chio o B * o B (737§ o B 3

#4500 ;«‘}’LH;"I]\:)% ’ H%Hﬁ]\:}% v R R B%F%:)%»frﬂ:}%ﬁ%ﬁ-?fﬁ?ﬁ:}%ﬁﬂ;é:}% 0

2.CLOVIS H & i 378 R % iz EZEH 4 5 ¢
(1) Rociletinib

o fEUIRZERMEL AL L FF LW YA (EGFR) » CLOVIS #27

100 et & e DNAfM‘a“#Ef;‘riﬂ— N A% e h RS RS A gl B R - R R
DNA % 4 B rRpr» ¥ - 49 8 $ R DNA BT % % § (T34 cnfilh 1213 44 $7 5] 50 en 5 71 ©
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Rociletinib B % 2 7 & 2. 23k 4§ - K@ > 3t 2016 # % = £ > CLOVIS 4z 7]
% ® FDA #-#f Rociletinib NDA ¥ 3i-#74% 1 e v i 2 (complete response
letter, CRL) » 32 % Rociletinib & 72 A 4% 8 o F]gt > CLOVIS ¥ ik 7 %75 T &
BT TRk R P RS Fdrw e EMA - 424% 2 2 rociletinib 5 MAA -
% 8 CLOVIS 7 %4 & & Rociletinib % 524 %ﬁ?wégpﬁ%% ¢ * Rociletinib
o2 B o B w > CLOVIS I 3% 4 ~ 17 Rociletinib 2 #cyf > r2 35 o
Rociletinib £ 7 7 #% ¢ 3t R & 4 3;:;}% BREFME G ok 87 {E-
W2 TRk B s g o
(2) Lucitanib
sacdrdle gp A2 R FF 41T 3(VEGFRLI-3) o[ fF4TA 2 £ F]F X
# o fv B (PDGFRo/B) frih e me 4 £ %13 £ 4 1 1 3 (FGFR1) 2 fit 4 fit
Jcfi= (tyrosine kinase) i ferr JR¥F41H] o B v » CLOVIS &% R{cp A4&7
Lucitanib B ¥ o5 ¥ 1 4] » & ¥ Lucitanib &g fod B 2 & M3 # (3
g W) g E B L & 1735 21 Les Laboratoires Servier (Servier) o &
2 Lucitanib 3 § & $5 WUk 2 WPORIE TR E o S ER E RE DT F
e &k > 2 i CLOVIS f%#&.&i%@%%i Zz 3R ¥ Lucitanib %2 & & 5§
ey A B o I P& CLOVIS ¥ Servier » i74% =% lucitanib * ** 2 © 3§ B

ZH B LK EZT e

(= ) CLOVIS #7# B 3 & i* ok

CLOVIS ## ¥ &£ s inf * LATF LTS > P i R ERBELF g2
fRi- & E R LK 02 % o CLOVIS #7% A 5B 3 7 1 ¥ 11 & 4§45 ey
BHEEEF ISR LITERFED o CLOVIS R4 R&E & T Uk B3 B ITER 4

2R
Hcrfp B B U908 B 5 02t vk > CLOVIS FEHp & 38— 9 B-903F 2 enfrd > 31 8 3 8

4

PR EF R E R A & ) R F R -CLOVIS ATER A ) o &
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TREOPER T AL, K R R D A enE S —CLOVIS 11 ATE B4 vk MR 55K
#42@ % > CLOVIS Rt B g Ao f AR B & TR EFATES B 5 o
WiBigt £ 15> CLOVIS P MG iEs 5 X BATERFFHEEER LG B F 5> 1Y

XHEPREHE > UL EENEAEE DRF L F L F oW
Preclinical/Discovery Phase | Phase I Phase 11l

ARIEL3 Registration (Confirmatory) — Ovarian Cancer {(maintenance)

Rucaparib
PARP Inhibitor

ARIEL4 Registration (Confirmatory) — Ovarian Cancer (treatment)
TRITON2 - Prostate Cancer

TRITONS - Prostate Cancer

RIO - Triple Negative Breast Cancer

RUBY - Breast Cancer

PLATFORM - Gastroesophageal Cancer

MITO-25 - Ovarian Cancer {maintenance)

Combo w/ atezolizumab - Gynecologic Cancers

STRAT-STAMPEDE - Prostate Cancer

Foundation Medicine BRCA & HRD Diagnostic

. Clovis Sponsored Studies . |IT/Partner Sponsored Studies Companion Diagnostic Development

W+ CLOVIS 1 82 52 R¥FER o
F L &k m: Clovis Therapeutics = # % = > http://clovisoncology.com/pipeline/

# ~ # B Sound Pharmaceuticals, Inc 3* 3%

— \;}5’ﬁ§/‘

Sound Pharmaceuticals, Inc (2 = f§ £ SPI) & izt & f s g e Jlen- B2 5 HUED
# - Sound Pharmaceuticals > Inc. (SP1) P = & BB % /5% 4 BLAp b cn&Ed > B3 p %
A EF AR F IR frinf AN PEA A g A SERA AR T
B Fwzxpmpm o B ORFEF 5000 82 R4 - F AR RFLF L Bfor miEg &
YR dp kg 0 H J’j‘v—’ﬁ AL & Ey ARAFAMMADREIEY S 500
FA B EFES R H o SPIE S - pRBFHSEL LR N AR EH SR
B RTERE AT d W SPIBBE AL+ A5 R ER M F{frT 2 RE S G ok

% e

Eaodo SPI B e GasE s 1 4 A e Geofph f RBHT > & Bl e



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEEIERTEEGT 7 NRDO .2 507

AW PTOR AT - e B Y B SR AT 2 35 F R e

E—é‘t%% °

SRR F
SPI # & Jonathan KIIFEEFF,& 2% NRDO #i-5¢ » ETF % 21 NRDO #5383 & 38 :NRDO
WX am s EhFRAE? - BAFEFDRH-NRDOWS ¥R LES 57 &
KRR AEFBHFHN L R 21 b- BEFL BFE A & -
BEL E* wipl &7 il o 8 4 ATER AT ST R Y IR R
B E PR  CNRDOB F1a 2 R GGE S 20 a A anPELBFFA T > 4p
$#7 NRDO H5% et 7 ¢ 1 s 00 B % # L eni e T F BN L R0 P LR e
AP B ERER TS L HIE BACHBG S A E R o Y - ek
7 *NRDO #5 k'~ % > 7 W% NRDO #5' g+ £ E 2 M A8 7 6 R4
PR RRFEMEOSEFNERER § il AR FW o 27 AT Feni
REPECERADURGE S L@ L FNFEG D o P FRAz % - NRDO #5847
R R L BRI EHATg Bk 0 & hybrid 2 397 0 410G T L
B ] E S B AR Gl4r 4 510(K)% A 2 b m 01k B igE E i o
r SPI 5 &) > SPI v &3t B4 & Neuro-Otology % 3> P m BB 37 5 623

>3 .35‘_?%7}‘1%5?% - BAEFEEY LRI H o U FREFT R FE

2

Cochlear Implants & Tersg iuficss o o PF > SPI 442 S HE MR F &S L L 42
FH B Y 0 bAcfe* BA S 5 Neuro-Psychiatry (mental illness) /47 3
SPI chifns 5 5 &4 SL M A i enAi i 0 2RI b o

Jonathan Kil ¥ f7+ #5) » AT E B &k 115 b 2 FA L FIF I HPrBRER - -
%

THFERFTREMEDNEEJF &S oL SPIL kISPl p o 782 5 F k%

SEERAMERE(Y - DIRARER)FEE TR > 2 ER LT R

I

= o

-

11 510(k): + # b id +w(premarket notificatio)» 3 % B F & Bt L # i Ligis2 - ot i s Likdy FD&C Act
% 150 & % k97 #7372 F 48 510 (K)
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FARALEDI LHBITBERFELO LT - DIRFRRIFE A SEA Y AR
o BRBBAOELS o oSPl PR R At ASEF R o @ R ik
FTER P\“Kmiwbi‘#w TR ULBEEG (TERFEG) P E T
HE ARG R HOT R R AR AN I RO DR RS
A SRR [ s g b oo

¥- & 24 NRDO#-:* %6

i G

THERAHSPTEE 2017 £ 0 T A0 RFEPE o o T B - w0 AP kgL
27 NRDO 4 chit Rit (i Al AT 4 A ER G U2 P HFRGH LSR5}

D PR s e E SRR 2 > DS TP L AUEBRET 4 5 2 B ppE R G D

=i
W
TH
=
e
filleS
Ed
"z
s
=\
et
N
=i

T&'&Fé% ’ \:"I?/p ;Fﬁ._#:;'é’\ﬂﬁ KQQ\E@;’P;%%‘Q— i

B4 HF o e T i2 7 IND-enabling 8% - Az B g @ » FHFL HWUERHERA

=4
s
=
I
=3
Ny
=4
F_k
-2
AN
%
et
A

FALFHLGF LT E D L7 5 NRDO f ##58 e

¢S - PA B3R E 3 NRDO H558 chi@ 1% o ipdt 2 P m ey ilie it = @ o

\\"\ ?FsrgI?UyE .} I;.hf:_.rrTaEngine NRDO Compa nv

NRDO Project
OBl  syncoreB» PBFREEB:Z rojec
PHARMA

WLt - &Pz 2@ HE2PHNRDO HER A

-~ S H 4 2 L $ *LD @ (Panion & BF Biotech)
FRFHAHLGF AT > U T BHEFEFH > > 2001 F4=d FRFT T
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#275lier iR @4 L4 372 PBF1681(IR & Nephoxil®)z @& * & 4] » it 5\ &
2R EJRTEFY - ST FeRF I ER o FHAERF T E Y ERY
ARARE R F R o P P REBGAERE R BT RE R R L3
R EEBG o R CF s 82 A W@ (CMC) ~» R4 &% (CRO)
FERSBJFREREZFERIIREE > FRAFERDS P ERERE

HRELFFERELETEL RRE TR FARES - 2 DA%
BEY GO IR A RN EALIHZATE LR P Y s Lo
Nephoxil® = *+ 2014 & 1 * 2 9 % &K A d 34 ¥ £ Japan Tobacco/Torii
Pharmaceutical 2 Keryx Biopharmaceuticals f£ 37 p 27 2 {53 2 37E &%
(P A~Z& % % Riona® ~ £ B A& 5 % Auryxia™) » 2015 & 1 * E® 5 B Fisit i a

FE G ET RS Nk E 9 P AERE LR §EREFT(RVAS L

She

Fexeric®) -

T AT# Nephoxil(£ 7 #i®) 5 FR G- H PP F 2 LJ|ATH > 1 & 3
oo A A Oh R PR BL 4B e =48 & 4 (pharmaceutical grade ferric citrate
coordination complex) » i iT— K3 F4T 482 £ A BT BB LR T A
BB KB B P R R TR SR T)AE A
ZBomiE (BL2) F8EFT T 2L AR FFFE2 B L CGMP K

Bl EEARTHREA T BT R RSB A RATEL A o o

{58
L i

2014

W+ = Nephoxil® (£ 7 #4®)2 1 & B 3 pFig
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S AR A FR G L 7 (OBl Pharma)

cARE A A FE G P T AL A 03 2002 £ A 20 B2 F 3 Globo Series
AU ATE R AL ARSI RIS R R I R o Fl i B EHFE 2L B
BIFT T RPEREP AP TRAFFE R FT EeK S B R BT H &
P S REATRIE LB o T P o

FERFHAHLKR RS LT LAIBEALE > BT A A FRBUZ | L3
HERE UG R2O ARAS: R ER R RN RB S AT {0 AR A
o e 2017 &4 0 g A 4 g R p E B4 Threshold Pharmaceuticals 51 5 3 &

B2 AT FRED OBI-3424 - #4300 a2 5 ;2 % 4 $ OBI-3414 34 » i3 &

T RER A AL B N F RO B Y B A PR iR o Bt A g
OBI-3424 i® 2 A s 3 i o OBI-3424 5 - o B3| 77% > v € EH{H My &
AKRIC3 fig % it T » §8 4155 5c DNA 2 5 1 A 5 354815 45 |2 s $5 4] - OBI-3424
g g ki 3L i #4 > 4o cyclophosphamide £ ifosfamide § %+ % %] o

1945 % jt AKRICS & 5 B8 42 2 S0 ik 785 i ¥e ¥ 35F 8 2 4 T 0] K3

* 5 BIF e Ei%,'f]is A %3 AKRIC3 % & %4 3R - OBI-3424 toipik w #4385 ¢ » B IR

B RPUR SN T W iR 5k # 4 sorafenib § RE ML G ok o B
2445 ¢ > AKRIC3h4 g ¢ 42 > F)pt 2 %‘%mﬁ_a‘%gﬁﬂﬁ‘(:&ﬁ % OBI-3424 = %
oo ¥ 0b o £ RE RS 7 2 (National Cancer Institute)s o i (7 f2k % 25 » &7
7 OBI-3424 % »+iip Tiwb & Bt = fhd s ik o L A K7 - RIS 77 4
HAd FPE AKRIC3 £ & 5 7~ TR %7 £ # AKRIC3 3 & % ﬁLm)]% 1R
BT A4 OBI-3424 Z 4 oy A 4 AFFURF e 4 0 1 R gt AR P
L= 8 e S R

¥ £ 9 > Threshold %4 #& OBI-3424 “i4 # - % fepk % 2 Wl p M dcdh ™ 32 %

& & #3414 Threshold - = #2038 > A kB2 F ¥ 74  Threshold = e 2038 & £ 1 & -

S:Iﬁg;i"f L R IR R REE 0 2 S K-B-1F OBI-3424 ch> s EMAZ HF - B
wed AEY
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T
=
She
3
4&1{.
"
up
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e
N
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-
?‘fv
.|>
RN
[(e]
N
| —
=

-
i
A‘*\

% B o ** 2008 # > v;ﬂaaﬁﬁ%“%@
AR S B LR RFELAF Y %%frﬁﬁ A FFTEGFEF A R B A

BRATE L 3 A2 P HE R GRS B oRE * F2 PP T 2 % (SBOL &2 SB02)i&
L FHFBFLIT PR EREFF I BASMR(SBOL - SBO2 - SBO3 ~ SB04 #
SBO5) » H ¥ jaf A SEFR )]%* (HPV) 3142 78 Bk (IF HF °)2 £ 4 #7% Veregen®
FrhE@ T (SB03)e 3 > Hapw 3 £ 43 RAFIFR o 453k L3> AFT ) A &

44+ SBO1 2 SB04 & 38 fie f+ & NRDO #i;% en® %8 (7323 - SBOL eni®* 841 5 %16

Fralfc g F-0 B & (anti-microtubule) i 32 > & 24 & fadipdrck 0 - L FrdlE et o 4
# 2 » = & BB g PR % (vascular disrupting agent) - P s SBOL © i iF % B FDA %

o TFDA Y B T FRATEZ ¥ - PRk ik ¥ ¢ »SB04 5 X E37% 2 7% &
B Lo X E M mIEE > ¢ 2012 £ R ERET R /2 TRk R
S ¥ PN 2013& 20 ERLHSEEF FILA(TFDA) A o /75 2 /= ok @
oo BT ARGEFLE SB04 LA OTRAREL S FREFSE DL TP
2B 2015 # 525 ® AJUPHARM 2 2 § S FL b & (TR 3 2 5 » % SB04
AR ESOL B L4 2% AU PHARM 13234 AJU PHARM 2 @ f 3

SBO4 tefi BT s chit s B ¥ o

T~ 4 EA PR GG 'L P (Senhwa Biosciences)

4ES B REARGF AP T A B &2 2012 # 5 ¥ & 2013 § T Cylene
Pharmaceuticals 3557 % # # 7 4 » ¢ 45 CX-4945, CX-5461 (SHP01-1) f~ SHP01-2-B -
B+t CX-4945 chE % » 2014 & 2 % > 4 &% FDA#& % 7 IND » FF3+ 4 CX-4945 *
WIARER BTN - | Z W TRR RS 0 A% 2014 £ 6 0 B E R 4o S 2015
ELGERe S BB 02016 & 12 7 CX-4945 2% BATHE £ % FDA Pt s N F 7
Joo 2017 # 1 7 2R ASCO 3 SR &t 321 Tk | B s o B
CX-5461 > 2015 & 10 # £iF 4 EiE 5 2015 & 4 £ « SU2C-CBCF #ii* % ¥ B} 2
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* %5 2016 & 3 1 2 E e £ X R TRA 5% A 4 3 (Canadian Cancer Trials Group) &
FIRA R £ X 0 AT CXBABL i B MR SR Y - | Z D TR -
P 2800 B & Peter MacCallum Jig # wen— BA7 3 B E B & 170 42013 & 1
S CX-BABL o i B R 0 - B A R TR SRSk o 4 AT E AT PR
SHPO1-2-B »* 2016 & 9 # if & 2 ¥ 1135 5 % 128,000 & (-5 4,000 % =) #4554

Chaperon Therapeutics °

I A FYUERHF AP (PharmaEngine)

AEAHEE RGP T GG A 232003 E 20 0 B A2 P g £ FE
Wk B 2= 3% 4% ”No Research, Development Only (NRDO)” 2 ”Networked Pharma”
N FHMATERF ARG cFF PP R I BAEL AR > HP XN

#® (ONIVYDE® > MM-398 » PEP02) % % # #cPa#l2 & BHiGiiFimE s > 1 & 2

ey X @R R F 4 gemcitabine o 18 % pr @A SRR H 4 0 23 2015
# 10 7 & wlE i S FE2 46119 (Taiwan FDA) 2 2 B & 5 F %4 ¢ 32 & (US FDA)
A0 #30 2016 & 10 7 EF M EMA AT 1 B 35 o ¥ ¢ » PEP503 (NBTXR3) 3 -

At fk2 7 K465 1V 57 17 5 3800 4 = #(radioenhancer) » P v @ & FC
MEL R REBRTEFFRESE BERRELERFRERE Y AR EDL YR
B/ DIRAERNERERES -/ D TRA RS LR R b AP . 3T 2013
ELV BRI L EFERI AT RFETELAFAL 0 BN R TR

I E LS SR 1FiE A7% PEPO6 P W I AiE (7 ix i & 4 & iE FEFL (lead optimization)

2R o Ripm 2 Ay 2 A4 A=t PEPO2 2 PEP503 27 B # 5 & NRDO #-

% NRDO 2 #2 73 kensx E BRI R

%R B P A P AL AP R T BRS¢ 4
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72 NRDO -8 A AT BB 3 hd X PR EL B P AT haB-F > it 5y §er o 7

FUPR E — FEATHR PR Q Ao iR i
RUISN

R AR K iR ? PR RIS P 2 e T
AR EF A TR Vo ERREN D P2 LT RERFS ? 2 oieiE
& CMO thé (T4 % 2 Flitdes @ ?

% 7_CRO

T AR REIL L 2 P SRS SRR § 2 2 G T 8 NRDO fist sy i

L8

(- ) 2 NRDO H3 #4 (7 375 B 45 e & P gk 81 B 9

LTS HES

/!

\—/'v!'

2 a2 MU NRDO%EV: :’?L f’?% %Fﬁ%?ﬁx"‘ E‘hi["”‘%&" ’ ééiﬁﬁﬁ:‘ﬁj"

& NRDO #5842 fg it & chffen» —
;ll'ﬂ,'

kAL RS ETL R TR T R R
N AT R PR A R G R e E A WA R F SR

FH RO PG LR FE L Fxy

%fﬁij\'—'luﬁ-l/ LB < P2 — o A4
FLT o P UOh TR AF LR -
2. T &
Fip B iAo TRR S TR F ek > CRO/CMO ehdsr % %

B 2 Fad iy H-FY L3 e

FTEH2P AR FFAI TN G- PRI WwrFFE T

Ko B R A -2 g v

AT & R B R AR TR R

} g end L

% NRDO 4% #T’d%%ii%%ﬂﬁiﬁﬁﬁﬁﬁwﬂ’mﬁﬁﬁﬁﬂé

e~ B B AR 3

EHE CFDREPLIZCEBREIFFTLEFEH

FymanmiEs § Gkt L5 o FRFHE LRSI EL B4 A aBe
e G- AP FRG U N BB EAMIND-NDA § st 2 1 &
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FSE s m A S FLEAN RO IMAL TS A 5F o 7o B hm

EEFETsIE2 8 AP RARE > TRT 4oL LY U2 B4R Y

¥ ¥ NRDO & % = poy i~ e 5 2 R &3] & BRT7ED - BE KB}

é—%‘_’l‘?—lﬁ ”f'ﬂ%i)ﬁ”ﬁ"l’ PF R P2 R 2 ROt ;y?;}gg’ﬁ’@??{’-&r

AR REER S A PR GRS Bk o G LE

=

Fagro T F 2 AR RS T OES ] MHEDREER S
m -&rl’?’ﬁéﬁfﬁ'——i% :“’Kq_\ﬂ?v*irg \'—"F"Fﬁ—mé% ’ qr‘rq_\__ “:I"’Jb °

27 MNRDOHARFATERF hd L BPW

LAY
m%m?ﬂW@ PG 4 2

(Z) PAEHIMF RATBR > AT R O P AR i PR 2

1. #+#kr* £ B ¢ Scientific Advisory Board, SAB

6”

ENmmﬁf*ﬁﬁéﬁﬁﬁﬁiﬁﬁ’ﬁi#Wﬁﬁﬁmwﬁaw%&%?

BooRfEAm (RBE) B8 Er B 493 2 TRk 5 ok e 47 i3 2
FE G AP OE G A BNIRIRHESLL EFRE R ERE
Fz s s AR PERPNLE ¢35 FEL 4 J - NRDO 2 P-FFF 2 4
B0 i B A R AN AR A AP RIRF I HR o A E BN 27
PRFRENLR - B ERERL LR > RFIANE P T L AR

FEX IR T OO R ke s gk -

2. & (FeRpemitesstd - £13 %K)
& 2 e : o NRDO %s_\m:;\.;r%bki?,b%*\é;_ 48 TR T T

B R o KBt e (27 A

R

AP s o PR K e F BN
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FARLRH) o ARTIERT B W RFRBH I BN ET T 4

O FIFTEIRT TUFLETF R EREANSRAETER o 2 RE 13p
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Key Success Factors of NRDO

This questionnaire is part of a study to investigate what makes the NRDO (No Research
Development Only) model a sound strategy for pharmaceutical companies, and how the local
government in Taiwan can work with emerging pharmaceutical companies to harness the
business model to fortify the foundation of new drug development in Taiwan. Thank you in
advance for taking part in this study.

[Your information]

1. Where is your company based?
Taiwan USA other country

2. Is the business model of your company based on in-licensing of drugs past the research or
pre-clinical stages, and focusing on clinical development in order to commercialize them,
including out-licensing to a partner for Phase Il clinical trial?

[Yes] [No] [I don’t know]
[Questions]

3. How important is it to have a good business case (including detailed market and technical
assessment, and financial and business analysis) before your company decides to license in a
drug? On a scale of 5: 5 for being the most important and 1 for being the least important.

[5] [4] [3] [2] [1]

4. How important is it to have a defined strategic focus to guide a new drug development in
your company? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] 3] [2] [1]

5. Please answer this question on a scale of 5. 5 for being the most important and 1 for being
the least important.
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How important is it to have tough Go/Kill decision points in place for the drug development
process in your company? On a scale of 5: 5 for being the most important and 1 for being the
least important.

[5] [4] [3] [2] [1]

How important is it to clearly communicate to all staff the role of the new drug in achieving
business goals of your company? On a scale of 5: 5 for being the most important and 1 for
being the least important.

[5] [4] [3] [2] [1]

How important is it to have adequate resources (including people and money) devoted to
achieve your company’s objectives of developing the new drug? On a scale of 5: 5 for being
the most important and 1 for being the least important.

[1]

[5] [4] [3] [2]

How important is it to have a dedicated product development leader for a project of
developing a new drug? On a scale of 5: 5 for being the most important and 1 for being the
least important.

[5] [4] [3] [2] [1]

How important is it to have the project leader to be responsible for the project from
beginning to end? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] 3] [2] [1]

How important is it to ensure that members of a project team (include external partners)
interact well and often, with frequent project update meetings, progress reviews, and problem
resolution sessions? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] 3] [2] [1]

How important is it to ensure that decisions made by outsiders (vendors or partners) are
handled quickly and efficiently? On a scale of 5: 5 for being the most important and 1 for
being the least important.

[5] [4] [3] [2] [1]
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Howe important is it that senior management has a central role in the new drug development
project and is closely involved in the project Go/Kill and spending decision? On a scale of 5:
5 for being the most important and 1 for being the least important.

[5] [4] 3] [2] [1]

How important is it to solicit ideas from all employees for the new drug development or for
the company as a whole? On a scale of 5: 5 for being the most important and 1 for being the
least important.

[5] [4] [3] [2] [1]

How important is it that senior management’s compensation or bonus scheme is tied to the
new drug performance? On a scale of 5: 5 for being the most important and 1 for being the
least important.

[5] [4] 3] [2] [1]

How important is it that the performance results of a new drug program are actually
measured? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] [3] [2] [1]

How important is it to that senior management can demonstrate entrepreneurialism in your
company? On a scale of 5: 5 for being the most important and 1 for being the least important.

[5] [4] [3] [2] [1]

17.

How important is it to form partnership with big pharma(s) or well-known biotechnology
companies? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] [3] [2] [1]

18.

How important is it to be affiliated with well-known academia or research institutes? On a
scale of 5: 5 for being the most important and 1 for being the least important.

[5] [4] [3] [2] [1]
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19. How important is it to be located within a biotech cluster with a good infrastructure? On a
scale of 5: 5 for being the most important and 1 for being the least important.

[5] [4] 3] [2] [1]

20. How important is it to have government support, in terms of regulations or tax benefit, for
your company? On a scale of 5: 5 for being the most important and 1 for being the least
important.

[5] [4] [3] [2] [1]

Thank you so much for your help.

We may like to contact you for more detailed information regarding the answers you
provided. Please kindly leave your name & email below if our further inquiry is welcome.
Name:

Email:
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1452 ft, AKRLC3 & 5 fBFuB 12 2 Stis o Sy imee ¥ 359 SR 2900 BB RR,
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(- YNRDO #  {E:h4 &
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SBO1 : i3 84| A I ATE » P w3 7 % = TRk Rk o

SBO1 # i®* 4] 5 FEFr4l g 39 F & (anti-microtubule) i 32 » £ & »c %
- s¥rdlEeie 2 HH A > 2 & ;iifg?; & -§ Fe ¥ (vascular disrupting agent) - B @ @
i iE % W FDA 2 5% TFDA % 818 {7 58 55 e 37 % 2. = ¥) §2/k 2% (Phase 11 Clinical
Trial) - ;3 5433 2_ Fop * 2 > )gt"j.sm’?e* B 5 R AR 3 (anti-microtubule agent) ® £ &
¥ #L 1 * (vascular disruption effect) o i J5 Tk o 2 licdy > #EFAEl €57
B RHAFEFR FFREEEFRIBETF PR E | DRAFERS %
BWLEFH P BEiFEE  SBOL Ry Tesk v ip b * b A2 FENH > 4 bk
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4 o & 2 DBPR104 %2 DBPR204 #ifp & 4 77 3 Hjir s % &7 F PR A
AP RY ~F% o 1id B 1)

2009 P~ 1% £ @& I(CIP : US7528165 & CIP : US7632955) » # &2 F & {|
(TWI317634) -
SBO1 j& CDE ;=¥ 5 [2009&2010 & #7¥ % M4t Ttk #]-

2010 EEWSEEPF12h(FDA)L i ©v SBO1 % /818 (747 =k % — B Tk %
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TFDA e (7 § - I TRk %% ©
J& CDE ;=4 & [2011&2012 # #7¥ # SR 4tik fip 5 2 ]o
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L % CX-4945: o N fad 2 W% - /- IRk % o "E | 2014/06
# % (Cholangiocarcinoma)
2014/07 627,331
2014/08 654,931
245 2014/12
£ % CX-4945 (SHPO1-2-A) : & 7 4% Wsc/ir s 58 # 4% | 2015/01
> E 25 (MFDS) a4 7
b -2 B A TR R o
% % SHP01-2-B : £ £ R Chaperone Therapeutics Inc. = # | 2015/09

5-153




106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEEIERTEEGT 7 NRDO .2 507

Ei 2RI L 9 0 #-SHPO1-2-B & S 2 W
Chaperone » #* »t#d 33 iv ﬁ;ﬁ:}%i%?#% e

% % CX-5461:jE:E 5 4 £ ~ SU2C-CBCF #ii“ %% % ® | 2015/10
F (Dr Samuel Aparicio)z_ * % -

% % CX-4945: £ 17 246 5% & 12 5 (TFDA) b AR
R LR R =

E % CX-4945: &8 ¥ ]9?]?5’#15?%‘1‘}&?5}%1 #ITL | 2016/02
R @R ARLD -

£ % CX-5461 : & NCIC CLINICAL TRIALS GROUP 2016/03
(CCTG) Bvfehid®k & N o

S 7 Zird 2 FHME % CCTG £ &% wF (No | 2016/05

Objection Letter) » %8 CX-5461 * »;5 5 3 48 v B e 5L

2w - = D IRE R

v’ CX-5461 ic 3 »c* ** ik £ 24 k(homologous
recombination deficiency, HRD) &« BRCA1/2 & #] % %
Ghimte o AL E AR PR A R G sk R e 4
£ P ko

Vo TRk S E R TR ORIV ETEE N 3 BRCAGE B
N@éﬂﬁﬁ%éﬂ#%éx%w%&%A’ﬁm
CX-5461 2 1% * 4| L # /x4 B e

% % SHPO01-2-B : = = je B~ §) Chaperone 2016/09
Therapeutics Inc - # #:4& £ (Upfront Payment) »

Chaperone Therapeutics Inc 4 if " 2. 15%% f¢ > 3
409,400 "o 3n7) G F F oz~ 3+ 128 i ~ o (Less than 4000

USD)

L % CX-4945 : j& % W FDA $:5 "5 Bis 2 F Hin | 2016/12 657,856
(Orphan Drug Designation) -

1% 2017/01

%k CX-4945: 2 7 £ g FE Y S Rmitid g
(ASCO Gastrointestinal Cancers Symposium) "RESR A N
1A P CX-4945 Jop e E Ry 4 2 — TR RS

% o

(2) 3k e b

1. AATERFOERY LRI RFPRILa H?
bGPl B0 B Pk oo TP o F A o P RRPE R L 17 DNAdamage 7 5
P AT RRES o RBERE > VLR MR o

5-154



106 -/ Z PSRBT B PR E R T EEN T 15551 & (5 4 HISEA ) -GS EFl R 7
PEEIERTEEGT 7 NRDO .2 507

2. FAFFLABECE A FF R D F AR IR B e FHE 7
POERF R RO R LA PR AR i T o SRR A R 3R TR LR W PR

B S TR AR 0 3R DT R T b AR F G iR B B ig o

3 RHBBE%H NRDOBFFEAH#FEFMERLREFZ  HRFEZ R ?

- B ® cNRDOC S fMPFFIE L Farmad oL 30
NRDO = @ @ ix" » F#Fehai s 5 BFF & > (#;1 Merrimack %] 5 & g engeiE 4 &k
PBHF)odokF 22 3# T ¢ENRDOBN AL 35 370

4. et EFAK in-license Hrifeen(BACITA &% EINEF LR % el By
FPRARs EERITERG L B)?

(1) #&eheh MOA

(2) %11

@) =4IF &

(4) if & ¢ competition landscape

5. 4rfe 37 2_go or no go decision?
i2 3 predefined s go/kill criteria; s se2kf & F % 4 T F 3 §# ¥ R AT drules
B T Rl T R

6. 4rPif Z_out-license thp &% » BER?
(1) % : %% GlobalData = database ¥ % £ 2 # & 57 B ¢ big pharma
(2 Timing: — = § 43 L & fRAk ;2% F positive sign > je § B1E LinHt % 4%
g

7. CRO 2 CMO #uE#E8(Fsps:3 #)?

(1) CMO : - B 4 ¢ follow j 3% project 7% 7 CMO » A @ long term ¢ P v & & 2
$1CMO & 1T 5 pifo iie? > §F kP " 3 RCMOfor flig b — B % ; 1 i g
FIBREEAEF > w3 F B trial &7 -

(2) CRO: s 28 8 5 W 5 ¢ ww ciggzk » iv perfer & & (202 + )CRO (# ¥ § - % & Lead
CRO) ; szteenx ¥ 1Y ,%%’r} CRO Feniis » 3 »xF o

5-155



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e

PEEIERTEEGT 7 NRDO .2 507

FiFs :}iﬁ%”kﬁ“ 5 AR
R

2017/06/14 (=)

16:00-17:00

(- YNRDO # 5 fch i &2

PEPO2

ONIVYDE (MM-398 & PEP02) £_% 3 #ic®; &Y & #wk %l % (irinotecan liposomal

injection) > & § Fr#| % - 4464 £ 5% (topoisomerase |) B i 0 B @ SR

Kt LERs R I

PEP503

P 2T IS 0 % 5 F SO R e Atk o DB ALY 2L RS e

%%%@££$%%&%H*&ﬁ”“%ﬁ4ﬁ@&ﬁ“ﬁﬁﬁ%ﬁ%w%m

o FFEF o P 3u 5 PEPS03 2o HjiEw uﬁg 9 AT AR S B R fm PE ey 4

Zig%c"é B F e B _E_T.“’ e ¥ BigE oo

PEP503 (NBTXR3)® G 3F F s M p2 RE # At 3 52 F R B

H(class Il medical device) - p % » & 22 Nanobiotix = @ g™ > & L0 % I
bR Bl R FSE T B R R R i R Rk R R “f@ R Bk

Nanobiotix F pF» % & & 7 25 58 ¥% % (head and neck cancer) 2 2 3% (liver

cancer)siy - P IRkEH e o BT REREHRE LG RF ¥ - D/- PiREEKLT

LT o

PEPO6

BEAFFEES2 S 5 SRHBER Y i £F AR s FATE AT
EAAM AT P ATE S AU NP EE L PR E R ES GES o o
= it £ 4 & ¢ (candidate nomination) & 4z & 1 ¥ G-iT E o

()

=3
k4

128 5 - AR E G T RIS L‘tDNA#ﬁb—ﬂfrw‘ﬁﬁiﬁP Fﬂﬁm DNA 2_ 4z % %8 DNA B 71 i 43 4k 4f
u; L+_DNAi.ﬂfﬂ?&meNAL%Bii%%’i@%%éﬂ;i himte e 7 s A Jp&%DNAg;pmq Hap -

5-156



PEEIERTEEGT 7 NRDO .2 507

106 -/ Z PSRBT B E R S EIEN T 15551 & (54 I SEA ) - SRR 7

4, i ARz BgpEAR
B _ i 35 P B2
Research clinical Phase | Phase Il Phase Ill
PEP02 (MM-398) [i% B 72 (post-gem) Aentoued
::::;:;ﬁ;a}n HiesEe ﬁ%ﬁﬁmcnt-line] Ongoing
=1 Completed [EIETSIIHS
e REAE i
fiiE Ongoing
= Ongoing
PEP503 (NBTXR3) | EvsHiiFa Pivotal Trial
[C{ystalline hafnium gETE R Ongoing
oxide) e T
ﬁﬂ% E Ongoing
fﬂ E?EH?E Planning
PEPO6 | EEEA —
(New Chemical Entity) Ry
() #rEegm
PEPQ2 PEP503 PEPO6
2003 €% B Hermes
Biosciences, Inc. ( South
San Francisco, CA ) #= 4
71318 PEPO2 I ' % 388 2.
T B 428 (7 2R TR0 3
I
2004 PEPO2 ® ;frr At ¥
F - ) TRk R
2005 PEP02 % % 4% B 2 %
¥ 3w
2006 s = PEP02 % - ¥ fohk
R
2009 1. Hermes = & ** 2009

£ 12 7P B ER

Merrimack

Pharmaceuticals, Inc.
( Cambridge, MA)
AriE P o

2. PEP02 £ # |
FDA % /8i8 {7 % =
2P VL R TRl iR R

5-157




106 47 /S G FHE EPEE E R B/ EIREN T 15513 (5 4 ASE 4 B ) - B9 METICRZE R T
VEEG[EHr #22 NRDO 321702 77
2011 E O 7 #-PEPO2 43¢ | 2011 & 9 *
ME L (o “f ¢t ) | PEP503(NBTXR3)* /2 &
ZBF Wl ei et | EPAEEY - DR
FEA > A 2
Merrimack = &
2011 Merrimack = 3t 2011
£ B as S % %
Hfh 4 &7 MM-398 2
NAPOLI-1 % = #p > 3%
TRlk P
2012 2012 # 8 " » FFHF P &2
# B Nanobiotix = & £
5% NBTXR3 & = ¥+ &
BRI e Sivx g @
L R4k 6 5 PEP503
2013 2013 # 1" B R M
B F E e S
PR LT
TEY ERER
R ST
EERTE FELP
EL "f:f% Z4 >
(P B )
247 ] (7 R
B flgzaes
RTINS
FRFER YR
(zAhE ~BEF) 2
T3 AR BT
2014 1. PEPO2 23k % = 8% | 1. HFHF o dEP L
O TR R B By Nanobiotix # 2014 #
k5 o+ MM-398(PEP02) 59 22 RES = =
v+ H-FU/LV & & NBTXR3 2z 4 484 5
D REI ST IR 3 ) MRk 2% (pilot
U T B ﬁ e E R study ) Jz % » B ¥ T
ERCE 22 R BE Bp

2. Merrimack >+ 2014

£ # MM-398 %

B oodm 8 2% o 3t 2014
#5020 1 @R G

5-158




PEEIERTEEGT 7 NRDO .2 507

106 -/ Z PSRBT B PR E R T EEN T 15551 & (5 4 HISEA ) -GS EFl R 7

R R
B RERELS £

] Baxter
International Inc.
(NYSE: BAX) =
5

¥

¥ § & ¢ (ASCO 2014)

w A

2. 2014 & 10 * i e

Nanobiotix = & 4-%%
fe ke i (soft
tissuesarcoma) =5
BoriFiEiT- AEBER
2 fR 2 TR A %R
(pivotal trial )

2015

1.Baxter International

Inc. (NYSE: BAX) =

70 fs k3 2015 & #-H

4 ¥ @ #EINFE spin-off

41 %k = > Baxalta

(NYSE: BXLT)
2. X B#®
(ONIVYDE )= *+ 2015

# 10 7 i 3§ - % TFDA

AELRY

ONIVYDE®*: }

3. 10 * »5-FU/LV & &
Kz JEF £ B FDA
FTE L E

4. 2015 # 11 * » HF &
HEERF AP
PharmaEngine
Europe Sarl

2016

1.2016 # 3 1 » % i %

®FE F & g AmfIen

§ ¥4 (TFDA)

PR ESHYRE

2.10 * » ONIVYDE?

& Hf iz B 7w EMA

FrEE R4 EET

3. Baxalta »+ 2016 #
# Shire &

1. $#4#% 2 Nanobiotix
2016 & 10 ERE
K FDA %8 :& NBTXR3
= ”?Eﬁ"pa@ - W TRA &R
257 > PEP503 ﬂiﬁ,ﬁ_ﬂ_f%‘;pé
2o > IR TR R
o TR RE Y- ff'_«‘fl%.&
BiciaX #F#Hp8

3.10 * > PEP503 =57 %
Tk 5 % - o B
BXEPRSA

A EF e L
(candidate
nomination) & & 4. %

11 e %

5-159




106 -/ Z PSRBT B PR E R T EEN T 15551 & (5 4 HISEA ) -GS EFl R 7

PEEIERTEEGT 7 NRDO .2 507

(=) Pt s

2.

(3)

(4)

¥ - #%4 : PEPO2

fo A A frR Pt - T PEPO2 R B ¥ ? 2003 324 I 4 T 38 3 2005 | i RC
MR BRI P L P07

PEPO2(liposomal Irinotecan) s/ 4 s ¥ fedn> & e b 2 M ATH fo ~ 235 € 1 i
WA F IO T NER ST IMEFTHRITTONAGZRM - BT LA i E oo
BAEd AEFER P foHermes 2P §F TR F L5 UB - 3ThE L ¥
rgrd ki enA B B F LR RER SR M mES F)E A A4 ¢ v ADME
VAKE A AR FIL B P URTES T AR Y A i E

CE A AAE RSP R - B L ER O A N R ERERE > T P
BRordd ARG AL BEL FA o wiEVFEL (FF 7Rzl
B) v o frRFAEZ BB AR - AL R AIPEFF LA RWYELF > UBH

A BB AARIRES AT 23R PR W LE - FHF Y Hermes
NP2 RFREL G LER-PEPO2 cr s A8 A & 2 B 2IGRE LI E O

FOENP A - RAEH ALK ES 0 T PEPO2 (4 2RO 1 1 o 42
LA WP F LW T B i AR 7 AL R 10 T PEPO2 St i i
PRl MFRF NS > n Hermes 27 Flo P RHZ2 T AR MEAZ ERFEFR
F TR EHR L T ST A B FSES PEPO2 Gl 8 % i
5 Hermes = 7 A5 (6 > P ROV RAR o BAAFG B ISR &
FNWOREORFISFTEALLEREARLNT > D RPET 28 R R
ol § 0 RO R L PR o

#- PEPO2 #:4# 3% Merrimack e §_# A-? Hdoim i 23483 o7

%)% PEPO2 czbqpfk 2 fosk Hcyp 4R 7 45 0 9700 - BT % Z W IRA R - @A
BHF S PEPO2 g g » e L5 2 ] » AR g 3n A 7 2 L 5
I 5k gy is £l e o & &~ 2009 &£ Merrimack = & &5 B Hermes 2 @ >
Merrimack = & B~{8 PEP02 {f g 2 I ' 20 ¢ endgf| » F)pt FpeF o 720
Merrimack = & » % 3 B> it — 42 & iFi& 7 PEPO2 enff % 1 17 » = Merrimack =
#r &AM ARG 0 PIPELINES » 72 BA4TF R v i é_?} 3] PEPO2 %% B8 Tk
By is o s PEPOZ Bl% UK 3% 1% 8 § > Flut 821 PEPO2 2zkenigdl
PUH e fs et € 2§ E o Merrimack o 73t 2011 # BATE S B RARETE L
T3 % > FEF - PEPO2 & b @ thange W 2 &7 W R B w A2 (grant back) %
Merrimack = # > Merrimack 2 & #- PEP02 %78 5 MM-398 » g & iTig {7 15 4
SR W 2 8D TRk iR o

5-160



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e

()

(6)

(7)

3.

(6)

PEEIERTEEGT 7 NRDO .2 507

TRk R hRBIH i 5 2 PEPO2 ¥ = fpik % R g R R LA A? L
TEARBY - PREBERAEE?
B2 7% Irinotecan i &£ i oo 5 ~ H E H ok 0 e BT + §ehFF > © PEPO2
BoA R R kR ¥ ADME 2 IRINOTECAN # = 4pk » ¥t & 48 solid tumors
BES - PR ER TR - PR FERT B RES Y R -
g AE L REAFERE (B - HRW > o) D5 - PRk R%R o PER
"‘i*"’ﬁ')%*“ SHEEREE S S PTRERER RS TERERE FEF A E SR
- W IRAES& 2 B R GERCOR A 3 R (7 X B 8 Bk & = I TRk 385 o

PEPO2 ek — #F E B 5 M A 12 S AR 7 enipsh RS B X ¥ {5 % W RTR
RSkt Y L3 B AATI? IR AP SR rEI I LR
FRAETREFERT PAFBFRAL NS S 0 AL RPREF F AR

PmACER ATLE TIRA RS P RIBARR R L ALY 5 A RER
;Jff » ¥ g ééﬁ%%m% e %20 ERUTESE ES% E LA H(CGCP) 2 W% ! 4p B
SUE ARG 0 F A IR R TR T TRk AR By 0 ke Bl R TR TR
B s Y 3 *W% B EF < REEL

EFE3 5 An ¢ AP RIIFER?

PR ER S AR ET ] TR OBET A A BRA
FERZfRE Ko 2 ATE BH A LA S R4
BRI RAIRICT T R SRR TATEA R G AR
FAKWUES P - Bolki o f PEPO2 B fie 5 R ek B2
out-license sk ;w5 & AL RS H ﬂ} £ U

% = %4 1 PEP503

2012 & 8 % » ##F o £ 822 B Nanobiotix 2 ? % F & % PEP503(NBTXR3) %y *
PRBTEREAZETEHNLREZR?(BET TEY - PIRAFERERT B E)
PEPSO3(NBTXR3) =7 & B fdp T s # & - 7 & B R84y 25 7R Egﬁ G

=iz PEP503 s sl iepr » 4 & 7 PEP503 e F R B g 2 KRBT

#* 0 N2 & {7 PILOT 2 PIVOTAL #5% - i*u? MEFABKRE VLK *@‘Fﬁ"'\-"
B PF R - 248 7% B Nanobiotix = @ & F £ (T F44E & 9o & & ¥ 3 PEPS03
BT pFE o T éﬁf’;z HLH i ;isi PEP503 ey %_» Gilf— & 5 P i id o

A A P B 3T % PEPSO03 R B N ETRE o A BT S

5-161



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEEIERTEEGT 7 NRDO .2 507

PEP503 &+ fr + H_>37en#E 4 » ¥ £ 1735 &£ Nanobiotix = @ § 4= e’y 12 %% B B
ﬁ*ﬁ@ﬁ@%’%uwwﬁﬁiﬁéﬁkiiﬁbg%mﬂf’w ERL B3
BT hiE R 0 PEPS03 AL B enfRk iRk BB g ER o M pF
Nanobiotix = & k4% 4 %_ ﬁ“ﬂip“ﬁ“%‘ ¢ % (soft tissue sarcoma) it 7 i R4
PIVOTAL &% » Flt o o 7 83 S50 3238% 0 g B %%%~£Miﬂ?.
{70 £ 143% PIVOTAL Fé%?rﬂﬁé?#* oo B2 RE AW > AFE=Z £ 2
ta o FPEF R B 2016 # A S B E 434 (7 PEPSO3(NBTXR3) ik % B 2 25f 57 JS’F,'
% - = B IRGER

(7) "B AcieiE 2id B een?
A a2

(8) i BmerER?
PEP503 (NBTXR3) # - f8% F S fhitsss 4 (HfO2) > NBTXRS3 fcitin
(X-Ray) P st » 7 00 N 2045 F (L4 A 3 R R 5 PRI N R R R 0 A
BERARRIED DNASHA S P8R0 > i2d 33 m% ™= - NBTXR3
B RS SRS R E T 0 B O ARFTRR k 0 e FER D R
@ %ﬂq m:};":’r‘ v & L ek 2 & (radioenhancer) o A iE o~ > B AT F oA
&.u;%, 28758 (local treatment) o
d 3t PEPS03 7 #E e bt 2 ¥ 7 AN s BIRP o AT F U ARSR 5 A
miﬁ*&fﬁ g # - soft tissue sarcoma (STS) ¥k p LMWz PRz » B F L b
;}; };J—W N 5;5;3;_ ~ “F' -FF' IR 9/3.87'-‘ » A B Klj_{l{;]{r‘fr%{}/d'ﬁ‘/r‘,:}%“ 24 o H ﬂ@_@;
¥ AMEA P > ¥R 54 PEPSO3 R FIELAR o e Ppow PEPS03 & L B Y R £
ER SRRt I e A 0 & T3S 1 anobiotix o 2P| A {02 B > B 2 £ RETER SR
Ty~ PRy A ek URy DR o

P WA RER
(1) BATERFuELY § VLBl BPPRG Lo # 2

SIS PR PR 2 - B g
:ﬁ‘—rDD q\?.))ld- H‘JI'IP)?}) lﬁnlﬁé\»’;ﬁ
AP HEFEFEEIIFT N ¢ EREFA S

F
RATEY DR AL > M4 A 5B LR o

g

(2) FoPFFaBERE AT IR D P PR 3o Pl enFEL 2
o I NF & KR
e  SAB: Board member £ {5i > § A7 FRAE R LA 33 ok oh
e  Project management =i; 4 & (%5

5-162



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEER T #E55% NRDO ﬁ%ﬁbeﬁﬁ

@) RHFLEPEHR "NRDOBRFHAFRAAFEFTLLLF|R - ERFZ P ?

NRDO % No Research, Development Only ShEEE o AR o P TR ehlg S
Wit o> T A RELFR R RAITERET é’ufe%#ﬂ’wﬁ.m& o R E
BT IRk & TR R R MG i kiR g E R e F RS
A 7% NRDO B #5558 chp 45 o Fpt > AR A L5 NRDO B # #58 %F
AP EET AR

o ATHERES R e

o k& ¥R (Licensor, sub-licensee)

e FIAEEH %/ﬁﬁ‘%‘%&%iff@#

o HiFH R CMO

o M3 CRO

e BANELEFER

(4) A EH 4K in-license erifcr(FLATETA & B RINE F IR 2 LT FeL hB g
HFARAA e EEROEEG A W)

e In-license &% & 3 - TERTAIL BAF AL ATeniTH B4 o

o In-license & f S S5 FRBEIR L F XF T B AREITR uEAEY
BRE TR AR RS o

o HIPEER B E D ‘”ﬁ PR B AR EflaniRE ST ER R E
TREaP mrﬁi’? DL a@‘ir?%?—

o FAFEEOI 5 INDready sk iy f(‘im’ ey &334 Ll
o7 m?fiz&#ﬁ-%lmﬂ A e d s 5';

o

ER
Y
«:‘i—
(e
3
A
e

(5) 437 Z_go or no go decision
Pl B0 BRSO T A EE A E AT e L P D
PEERRG T £ AR d § R RAT UTRAER R U] TRk ER
chig & $8 ¢ d SAB k3t 0 KA TTRk sk R o

(6) +4rfr 4k Z out-license P % =

A€ 1 md phasel ¥ - &5 gwirifag 435 out-license 1 p R = o 7
B H e BB PR EL > out-license P HEE P L A oo Blde o 5 B E R
F 3] phase | chpeix BYE < R ART 0 gL o F b o FE T UREY
BIZ ~ Ry R F > 28 BYRFIG A ERDESRS RELCESE 7
EXTNAERANEM > §F EARENPTREFTEFBFERNE - ¥ 5h

5-163



106 47 /EFEHEFI1E E PR E R T EEA T 15512 (5 4 14 ) - BT R R 7 e
PEEIERTEEGT 7 NRDO .2 507

B 6 A B2k pa s 3§ 8 & £ 4 02 one-on-one meeting ¥
#ré%’ﬂwﬂumﬁpﬁgﬁﬁﬁéﬁwg

(7) CRO %2 CMO wHuE# ¥ (Fige 5 #?)

7 FCRO 7 CMO 2 & £ 2 & 4830 “T3 b » BB A & A & F K
REHE o rh b2 0o S RJCE S 5 k3R CRO B2 CMO -7 - 11 CRO k3
ijf»-g % E=% CRO FRF @+ & GLP m%% a%ﬁxjjim“_ﬁﬁ ~ 3R mr‘r’?ﬁ
Efwvﬂr&)%péﬁé}mCRO H monltormgm CERArE R HRBHRE R BHRR
THEE G R R A CMORIE Y B LG B4 GMP R~ L)
*ﬁ@ﬁ@wﬁ ~CMOMm£%i1aoﬁﬂwaéﬂﬂKpmapCMOﬁ

£ x*i”“}'ﬁ'l'g“’hmé 24 FH¥-CROFECMO £ F 3 &Hgent 4 »
Kmif@mﬂ%’n% i A4 7 KR A AT R B R A e .
¥ ¢ > CROI:4LE =2 ?%rmmﬁ«,é FET U RER P S TRA PR R
72 B FHHE +m /iig ik gl et o

(8) AEFP #ARFELERBE | AFEFS L 2T EWL ARG

ok
o
kTN
@
D

ER

ETIS

LG R A S @B 0 2 P 3 & €2 oncology fin Rt G

9) FFHT-H?2T- BRFF L LR L R?

hpas)

BRI S AREEFT RN LF YT ASAT LAEG 3B A S

[
[

5-164



