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Abstract This study proposes a technology portfolio analysis method for technology outsourcing of pharmaceutical
cooperations by applying the concepts of 'Pipeline Soundness' and 'Patent Validity'. This study also applied the
developed portfolio analysis method to a 'real world case' of Amgen's acquisition of Onyx Pharmaceuticals to
prove the applicability of the method to the real world cases and investigated the validity of the acquisition
affair between the two companies. The results of portfolio analysis showed that Amgen’s technology portfolio
will be improved by acquiring Onyx Pharmaceuticals especially in cancer field which is their main field. So we
concluded that Amgen's choice of Onyx pharmaceuticals as a source of technology outsourcing was reasonable.
We think that the technology portfolio analysis method developed by this study will be a valuable tool for
pharmaceutical cooperations for investigating their current technology status and selecting target companies for
technology outsourcing.

Key Words : Patent analysis, Pharmaceutical industry, Pipeline analysis, Portfolio analysis, Technology outsourcing

1. M2 Aebtl e AEl FafolE Bl A5/ HR&D)
A AsE ZAC| Awsl glot 2T 109 Fk A Al

Aepatele HEAl ATALRED) Aok Ados A 43000709 Alek]Y % 6%el Brkat 261709] 719
201149 A|A] R&D B3} AF9] 107]] 719 = 477} Aokt who] 17] o]Ake]l AlFRAIE(NME; New Molecular
o] &3k 7|gdoln o5 1Yol R&D Hekwl  Entity) 31 W FOoR RAREGlOH, 2009H A
13-20% o] %& $FS Ushyn Qok e} 2 2014 Aojof oJokE Esjgta Qe of 2,0900] T

*Corresponding Author : Sukchul Hong(Sungkyunkwan Univ.)

Tel: +82-43-713-8228 email: schong@khidi.or.kr

Received October 4, 2013 Revised (Ist October 25, 2013, 2nd November 1, 2013, 3rd November 4, 2013, 4th November 6, 2013)
Accepted November 7, 2013

5809



S| o sl ] A14E A11S, 2013

O

of o} At o= Aol

olRt Al AAM ] wet AleFit el A= ¢l
S (M&A)S Q] 7|&ok-Aalo] e 21l itk Qs
e ofd shite] 7lgdo] thE 7o) At ot
BAEE Y537 A3t BHo v /19g dsshAL

f

i)

[¢]

el Agioln] el Agl, B, HAE, 7]
& 59 55 T WRYwE e 4+ ‘Rl% a3t
Hjz=ys ggejojek 1990t 71 7b gy FA1
= duE 4y, °q:rL7Ht“(R&D)—4 ORI FIFF Qe
ol Pajxon, AkrIdES 53] d+-TEE F9
W A RS @}OVI AJZHCY.
Chesbrough[Z]% 719 9] ANk Fule FASE A7

of a45M= Aol FQ3sltkal FA3ch Chesbrough=
olejet BUL ST 4 G WHORA ASTEL
Fot 93714 S5 AAGh olet w25 Higgins
2} Rodriguez[3]o]] w2 W22 AJido] © Holx]A
Y 53] fad(validity)o] ©f X &2 Aol 3le Al
oF7|go] At wpojzefelo] B3-S fl8f ok B
of QTS Sz Aol B 7k Ao et E
3 Danzong{4]9] Aol oJshd AlF LEZe| Y &

SIS S ANl HHE JIUE AT Sk

T

Aol Hrh e Ao etk olefd AT ANE
Soplun sse) Aot 9RA A4l AR A9
199 AT Hoed] Bas slon S, ]

FE Qghge] Fa HEANS 71 AR A
8 QAR A ol e Qe At
Q1% b HATEY A Alule o, A
so] zefelolu} —E——asq FEA ZvoAle] Be net
& 4 9t 7148 B3 Z1goletn & 4 gt o
2 gPiME 0_1471%14 5014 719} F129] AE ol
Zapolnt £3] SaAdo] ot x@}s} _‘ﬂ_/j,o] m/\x4o|:q

(

P

K

K

-, 599 4, Qﬂ—,E 7ledTEE Lot 5§ Glaxo2}t
SmithKlineE] SE= '31-Hg Al 71EARALS TEEke] 0%
KeX

]I

£ A4y EE 4 WIS R SelmESY
oRA WS A

qE 7120 ATEL J1ge] AAE F2 A%
3 5319} Aol gRE AFl Hhat E5E s
A ool AT BAS MeEt 714 obgaolt B

wlo] gich. g BSRAHIA dE
8 GEA(Validity) & TefstA] glol 714
20 A% of el e A g /1 =)
of whe A msel g Tee Y

ol £ RolAL molzelel AHPipeline
Soundness)@} E3]-F-AAJ(Patent Validity)7]'dS #-&3}
of Alek7)YGol Aetgt 714 oA
7] 91 71e ZEED e S Xﬂ/\]’s}ﬂZP ok 2 o
TE 9l MEE ZEZYLE Fo AIYS B
ol zEjQle] HAEe} Al EA1E AlFY SR
‘g2 Tefste] Aol Hfstal Qle whojzekel A=
o E5frade FANE ALr dSHe JRA 7
&5 =YD 4 s Aotk oo 2 dAollA A
ZEZT 0 RAH ] AR A A 73S FESH
mgen_J Onyx Pharmaceuticals 21
TEZ o BAUS A

A

T L

&3tod, *Rﬂﬂ“«l 7le EEZTRE A4St et
y

y

iwmo

_\1

R
), @mcn AT Zgste] AAY
TES ZRech T WA SAGIAE 7t Bk B
E312 sk, Aok, vlole, FIekel o] F4A] Afe|mee
FHsk 3 A lelA BARE Sele] 4, Sl
4, BALE, 7S AT BAE Saslel 7 3xe] 7}
Eﬂ_]_a] 5&% v w3ttt A WA SA o)A Glaxo
9} SmithKlineo| H 835131 Q= E5S AW 7lg|argld
2 ek 7} sl nee] 43 559 52 ulwstel
QU A S8 AHLAS R4S o] £3) Glaxo
9} SmithKilne®] -2 7|4 AR S|4 H3tsh

Ao wkslgie).
Bernd5[6]& A1&4H] 71Y
Jepr

i

1|

& EAES AAsATHe] 152 719
Z80E5 v - BAS] 98 ‘53] H(Patent
Quality)’ ¥} ‘E3]&-5(Patent Activity)’ S FJHZ O =2 7

5810



Aokr1e] 714 ohaAle 9F FSEEZE e

>
o
e
N
==
i
)

M

ik 25 Bele] e SAsl) il BelE
YoiH] 5-=8(Ratio between grated and filed patents),
714 H9|(Technological =2AZ HY
(International scope)’, ‘1] 91-8%=(Citation frequency)’®] 4
7}A] indicatorE -85l o™ 551859 Hee 7 3
Abe] 74 Hok W E5l29 42 jutoz EEsgr
o2 FEste] “Edl0] A I ‘EHIE PROE o]
o2 B3 ZEZE| 9B ANt e mESYe
= 1994415 2002 74 A A 2 AFS) 207 7]
ol Agsto] BATreEM WY Ei 7ld ofa
G4 Al Glo] B8 ARl T8 e AEshct

Weil7)5-8 Sel4us THsto] Sale] oF, “Sslo]
A, Tle A S5, Ve v, Ve SRS S
3 o

scope)’,

o A Aol g Es 288tk

ey 9] ARATES AR eyt Al
g AT 7Ie2EER R4 ol Aol vt &
<= A Aok

A, 9] dTE2 BF SIS EHE 7Y
o] 7l& A4S AAlste] 7Ijdel A AA A Sl AlE
of AeANE A Aguteto] of Ak Ao
A F vpojzetel BAks S8 A A S

2 k= 97t wot ey o 719 A%

Z|Hko 2 3} 2 =
AL nEfe 531 fEA BAL o]Folx] kol
oj" &ofo] 7|&& Algs| g5dfof skt tiEt 9
ARl Hg3l7] ofge) A8 ol Sele) Aol %
e fE71zo] Aot g gkt ol 5ol 3
e gy A ool AiiHor fad = 7] Wi
olc}.

SR4 BAL TRom & Aok 4kt
A7) 918 714 ZEZe|o BA P A
w3 Az

Sl =
Pharmaceutical Q1531 Alg|of 7/dE ZEZT]| e HA
[e]

2 AFolA AXEHE Ve EED o= wpolZeq]
A &= (Pipeline Soundness)2} £ 5|58 4(Patent

5811

Validity) 5 %02 FAE 2 F& 227k 004 2o
21 ALl9] G AT moletel AdEe} Sala
o) Hojo} ole] £E WL ofzel 2.

3.1 mo|=aQl HAME (Pipeline Soundness)
EE
ofopz mho]zefel(dng pipeline)olat Alekr]2lo]
A N SR QJeFESY FRIES YulstH =A ofof
E glAl(discovery)a} 2]eFE 7feh(Development)2] T+ tF
Aol 317 Eick. JoFE e olopsba RIE(E
4 m%, A7)0 $HE APalel A oy B2 A
ok oIt SobE e AL AKpre-clinical), ¢
A(clinical), g SHmarketing)®] A Al AR o]Fo]
Aw APEA S P 552 Akl FDAO
5918 a s o)tk & FolAl ojokE
A F AU, A 14 o4 24, 94 34, FDA 59
QA (ling RHAIS FAHCE To|malelg 4 sjgle.
= A
(e}

=
QYA 1419] SJoRE WA W A A4 BAS BT A Y

P

o:
d

A GAR RSkl A diste] 7has] Aww
H QA 14 4] A7 A YAE Ao R Al
£ o AR A 242 250 BRE de R A
Floke] faAdy PAS Brkste] okl ants Eelst
I A g 2SS AAske AAL A4 3 T
T O] IAIH 2R 420 Bt QlojA] Al eke]
P RaAdS HARHE BAlolth A4 34 Bt
M =W oJokE AR 719 7o) A]9FAo(FDA)
A19F5RI(FDA filing)S @43HA Hrt. Alefidte] 4%

=
HollA] e of F whA|e] spo]zeilo] gk
71744 (Healthiness)o| =Tl & 4=

N
a
ox oy
Ay

).
J
1=
3
K
)
o
1o

32 flo

c}.
Higgins 2} Rodriguez[3]i= #2719 2] wto]Za}l A
AES HHom BAsb] ofd wolzakel B
(Pipeline Score)S E=Z38}th 15 Krieger[8]2] A+
Aol whet ZF JAFTAE SHEZ S FDA 54l 7hs
Aol JA7FsAl(clinical probabilities)S 7FEA2 A&
sto] mol el FpE =3I Tolzeiel H4rt
=ohe AL I 3 Biska Qle gtolazeijlo] A
iy o2 Attt AL onjsie, th2A sjAstd 4l
k2l 7Fsdol w2 FA 9 To|mEle © Wol
Hasta ok @ 4= qlck

2 =2oAle golzeR’l HeE &S] 98l Hiol
L2.09¢F 719 HlojEHo] Al ‘MedTRACK’¢] mho|atet
o] HAXE 0]83}9ct. ‘MedTRACK S oF 28,0007}2]
Hpo] @ oJeF 7|3t oF 120,000719] &JofkE HEE AlF



S| o sl ] A14E A11S, 2013

skl glow, AUARE Ut DAl e vl ook
71959 go|zekel HH Egt AlFgich wtolszeel 3
T Paul[9]9] AFollM =& ooFF Alx TAME A
SE= o83l #Oliﬂ'd A %‘*o“ SES 7okl
gtolzelel =of
%‘?l AR AFESISIT. Paul[9]¢] \:TLQ:"J‘% 7|t =
TE3 YAHTEL Table | T} Zon 2 Aoas
A8} o]l @Al AloF SRIAH(FDA filing)HAIE 2|
ZoAZ2 118359th oS £9] Preclinical 9] 0.089%=
FDA filing GAI7HA] 43 & 7Fs/d0] 8.9%2h= &Jnjo]
.

[Table 1] Clinical Probabilities of Drug Development Phases

Phase Pre- 1 I m | FPA

clinical filing

Clinical 0089 | 0.129 | 0.238 | 0.700 | 1.000
Probability

H AiLof|x= mo]zale]l A = (Pipeline Soundness)’

719001 BRBLL gz Tolzetel ol A 2
A oz Aolglth, 7k 7]dW wo]Zalo] Mol B
Tolsl7] 9]8] MedTRACK © 25E 4657] A2F7] ¢

2000 EE 2012 Ao]e] B.& who|Zake] glo|gE
to} 7} 7|¢je] dmd mo|matel P4E wES T
w2E Urd so|Tajel Yo] AHRISE EE3 2

n‘I mEF. mlm r.>d mlm

Y= Table 29} Zow AR £ F 549 25%(<QHE
oFeh(weak), 26~74%(>Ql, <Q3)E X-F(normal), 7]
25%(>Q3)E ol(strong) 22 FF5FGIC

[Table 2] Pipeline Scores

Quartile Q1 Q2 Q3
Pipeline Score 0.55 1.27 245

dE ol 2011904 20139 3@ AL AAA A
oF Hj2YA 9 tpAE Y71 MedAdNews7} B 7}8k
7HY dA1EQ mro|zZelele HRl AR AAE
Novartis@] ¢ 2011 ulo]=Ze}e]l A7} 79.004 02

ol 9lolA ZAfat 4657 71910] W= W wojsatal
MRz WS 22 BASH 998 Warelrol]
Fc}h o]9 20111—4 Novartis AFe] Tlo|Ze}e]l AXEE=
0.9980]m) g H5o] £31A) ek 3 4 ok ok
A E=@shd 2011%_ Novartist= FDA filing 7]]—X] L=y
stolszatele 797 mgakiL glew] Aokl ul 49l
0.02% ol s 2 =R HabsiAe] dolzmatele u
b glrkn 2 4 ook

3.2 E5| f5M(Patent Validity) £E&

B AL A9 EFRAAL HF E5E 7|EESR
7HAAL Q= oforEe] dA AlRA L] A miETiH]

Patent
Validity

[Fig. 1] Patent Validity

Patent
Expiration
Years to
Expiration

5812



A9l 714 obeaNE Rt 7SEEE e

A A

Sid

wlg) 7)Y vl Hleom Hejs). olokEe] e &4
= fzolo] 0 g Sl SelEds|zto]
29 749 o 2] Wd ws aeo] AUHWA 4
g 5o Edew Qe ujEo] FaelA k.

B odpedE  Sslgade =2e] 9
MedTRACKS|A] 198510l 4] 201241 Afo] o] olekEn
Zolal 7| RES|| AEHEETI WrdS Tojol
2 1187 olokEe] Sal2dv|7t B A 1SARE Be
= 0dzk, % 25\7ke] ok Wi Hlg W Agke] B2
of w2 =4 iz Hge wEIACHF. 1] ATE
A SS|gRA A7 WA olokEe] uldol
Aol oF 80%E AAhe Ao veten] B v
20 H]ge BOLS v HPHow S8 W 14 T o
o ejopzo] mjzalo] Adwo] Hla) 36% sl
ol ZAVE oJoFE 9l ujEel W LB E0| Ffol7} 9
)4} Higgins o} Rodriguez[3]21 7 A3} o] A 17|
sl Antg wojzr.

oFEY BO NS ol wEE A Sl

1o
4

ot

HlaLEAste] EEETh g ol 3farIttel 29
2 9oFE A9 E3HEE2 0.400] ek o] thEA
s, FF AHolA oz F ookE AA m

7’ (Strong)gt A, 02014 0.7 Alol= B3|l 25713
004 5d o &2 Hwy PHstA|YE B4 vhE 945
R38t= ‘HFmormal) THA|, SFTEAY FQ1 0.20]
Sh= ‘Feh(weak) TAZ FESIITH

719o] BAskal ol oo SdRads o]
e HA E5712 W5 Y Ve B9 ¥4 &%
7171 E3F-a717E FAsoF =t ol& flsiA &
SlEE7IIRY ALt fJorE 53 7XtA%l s
of WA 4w & Favt ot uHESE 7Ee R £
o] Z27|7IMtE L y|HFo R 1978 69 77} 1995
6 8YUS 7Moo R Hslsith B4 ¥ i) wao
1978 6 7Y o]de) SEo] o]FolX AHLEF D),
19784 69 7 o] K E] 19951 6 8 o] AR &Y

2 SEE FHER 2) 19959 69 8% o]H &Y=

1995\ 69 8 o]% 52 H(EF 3), 1953 69 8
U olF 29U U BEH ANEF Y2 THT 5 9tk
E5) 258 29 9 58 AP Usi AL Fig. 2
o Ak £F 19] A9 58 £4710He BEARY

1798 Agstel, B57 42] 49 ZUAZTE 2002 2

Application), $1<:%-9(Continuation Application, CA), ¥
= O
o =2
nefalol RE Bl REUe] YAE AAFUUR 1
I ol VYR SHYERTH 20d e SEYUZTH

=
=
179 3 =& 32 UEda ARt

FAZZE9(Continuation-In-Part  Application, CIP)

1 NIIMLIMY

A A

June 7, 1978 June 8, 1995 Present

[Fig. 2] Patent categories by filing and issue days

oJopEe Qo] HHH e YRS vIAE AFO] B4
4 QISZPIBEDAY St 55 AxE Hastelof
she. ofelgt WA Aga Zgke] AawuE S5}

Aol Al B51Z ANE 5 Gl 7IKke] FolEi

SEAIE 7F =AERlAL 19909 B

o}
L7105 A8 = ek
n=g 1984
Competition and Patent Restoration Act) A| O & Federal
Food, Drug and Cosmetic Act®] Z-8-& Wk ookxz o]
727171, AFd7He, ATl g8 Es7itke 9%
7Vs3HA Skt =35t 1988 Generic Animal Drug and
Patent Term Restoration ActE £33 TE8& ooFZ1} 4
og vl ATE APl BB Sy SelELTI0
IZHPTE, Patent Term Extension) & AA| AAK= 74l
o S B U5 Qlojop SIEE vl Bieh}
gt AR AFETkE GA ALt E = Sick S
APZIZEE SJokE Bl AE| 2a ¥ 7|7ke] HRle] 9
aog e ot g 5o
US4,328,592 E3]9] Ao ook HAE 7]|7F 651219]
el 326203} oJoRESR117E 213208 Helo] % 530
o] HAAtE o] EFTHE YL 1999 5 11YofA] 2000
9 109 31202 WA 22} 35 USC §156(c)(3)°]
ZGste] % EsirIgl0] YOFE 7
F 1492 20 4 ok #40] Atk Tk 4]
ookE o] £0192 19861 8¢ 29| E47|7) vt
FYL 2000 84 299S HA HIh webs FFA
o% BalEar|th Age 4762 HojHr,

(o]

Hatch-Waxman®(Drug ~ Price

e r
2

2

18
oy o>

_/:_o]
o U

5813



S| o sl ] A14E A11S, 2013

B ERolAL lolEel S3IavI0E was] 9
o Rl 9eloF 719 HlolEHo]2el ‘MedTRACK']
‘Patent Wizard’S ©o|-85}9on njid EFE FA0=
ZA}8}tE. MedTRACK 9] Patent Wizard= 7|HEZE H
fr T MY 501 OoREe SR 133,562715 KA
S Qlom QgAHN, 2%, S5E, AR, S
EE7ITAFAE, AN 55 AlsETh 2 ATl
£ MedTRACK| a5 jebe] /]S84 ns o}

S5 oY HRE wEsle] SHRRNE 4

pul

A

]
o

3.3 7|sZEEZ 2 ¢

Yol =&F mho]Za}el AX % (Pipeline Soundness)
9} E3]G-aA(Patent Validity) S ©]-83}0] o]5S k=
S8 ol 3X3 MEAE 7 4 jlon ERaA
3 mholxeRl AHEY FEFE 7|EoR 4] FHL
B2 RS = ok & Al AXSHe TIE2EET
$ mEe Fig 33} 2.

A 0X

Strong 2 2 1
Patent Normal 3 3 2
Validity
Weak 4 3 2
Weak Normal Strong
Pipeline

Soundness

[Fig. 31 Technology Portfolio models

9 oo 19 12 12

N ‘O — N

2 kil T
o o2
= 18
oft e
N
=
= 2
4 e

o
oft
of —
12
2
o
£
O]
i
s
_);l_v‘
X,

ol
rir
£
i
1=
)

Mo ofy
o

2 HFE A FeRop} o] GHL Yol ¢
=5 wesoRith AAE AT Aelo] UE v
EL o] FHuAL Asjshs stolmeel WAl A
B ol Hold 4 glom gnavee] Blgaio
e AF EE vholzelel G4t EE V1% BUS B
8 2 oS fAsHe Aol Wasteh 99 2k S5

(o)

Jo
ol
ox
T
H
s

K
i)
l-«O
Y
=
1

| O{N
o
A
1o
=
o ox

O
o
H o

by
T
NI
K
[
T

or My
2
O 10
lo o

¢

flo mlo
At ofm
e/
Jo N
;e
o f:%

on, off

O o £

.
L)

(

o Y o &L w

ox o o o @

o
i gy ofl &

>,
12
=

iy
i
A
k=0
Jo
fof
oX
o
i
Mo
lo
18

K
1o
K1
jinss
filo

=3

ZEZe|9 AMo| BE Basht g9 4 5
3} solzmekel AAE WE W GO 7|4
w3 7bke vighel 3% 9 ejeRgel 32
& EG L Goolth A |ge HES o
o 71¢ mESY /L EFHA YuF ALK 0
B3 sfok stul wiof g o lopEol AA F A
W& vlFo] 2 Bt so|xekel HAE e B9

; ARG 7142 A mesfor &
o ool gk Rote] ulzo] A2 gLt
5 7SS A B A7 A7

i o
hos®Y

—_ :(0
ooz Mol i o
T o1e N o

o
o

r

o
ok
ol
flilo
ol
:Oé

AL e ]
P
ﬁ—éll
f

filo
o,
o
o,

HPH|.§o] £¢lo] cAEEE HAIHe AT AL
< 918l o] Hopo] 7S Fushs Mt 3 4
o1& Aelct

4. 2N Az}

A leRnESe o0 A BEAFEAS B4l
7] 93l 2013 d 8 25 Onyx pharmaceutical®] Q4=

H3Eg Amgen®] Abgo] A-85k¢l).

Hezkg ol ostd Amgene ¢F ¥ OJoFE AR
o AAE AIE I8 2013 8 25,
Pharmaceuticals2 1049 Z&jo] Q57| 2 2EsIch
ol= AAA AAME oAl HARE F Afolm ARl
A o] AE Fall dAS 249A9] Bilget AR
Al 71Z &2 A(Kiprolis)= ¢1 209 Gl o|E& &S

Ao ditsial ek 2 AolMe VeXEE L
= 5ol 714 XY Amgen?] Onyx Q14
= AT EEE st Al EA o Hash Ao
9] wspolzeQl, AFS3], ST 3 HolH=
MedTRACKS ©]-§-5}o] F3h3ich

2013 8¢ 7]& Amgen®] LEZZQ AXE W E
Sl A Amgen2 HAHERVIE 67HECF 14
7N oloFEat 107120k 1077 so]Zefelg HF3kar §l
Atk olF VEXEEL SR /% At Fig 49

Al

Onyx

5814



Alekr1el 712 obga

o
do
=
N
&
it
i)
to
S
>
o
e
=
i3

100 1,864
Autoimmune and inflammation
090
0.80
0.70
5712
060
Cancer
Patent
Validity 050 A
Metabolic/
040 - o Endocrinology
360
030
730
0.20 U
;rddlcuir aj:;:g; Respiratory and Blood and
System Pulmonary Lymphatic
010 - . System Musculoskeletal System
Infection  Central Disarders
Ve Nervous
2 /Sy;lem / Dermatology
0.00 T
0.00 0.10 0.20 030 040 0.50 0.60 070 0.80 050 100

[Fig. 4] Technology Portfolio of Amgen

9] 2719 A SHGEN KT
JC:)L—F;. =2 mjN (e, M$)e] At =
2 UePdth Amgeno] E39E4 2 spojzerel B
A A7} Autoimmune and Inflammation —r-Ol:_J 7§—?«
Enbrel®] & & E
Aol % e A
Qfusie] groz kg
=
Amgen] FEl3oRs 71 2 02 WS 74T
91 Cancer Hobeh & 4= Stk o] 4ok Tole}e]
AHEE U B Polt A 58 fu
Szzo] ozt olo] that %) sk WA HolE
o glth. 7HEAeE o] Hofe] Wt so|Zelel A4
S FollE AT} 0342 G A4 24834 Abolof| Ble)
o RATE B SelgaA |
_04 ;<P7]x4o] }\]7}0] _\—:J_gs]_q_h 740 5]1;]_ o]oﬂ
Canceriofe] 535542 %0]7] HBHH BEETE
of oobE welo] Bash AL oF 4 rk
Amgen®| Ql5=ohy HiA
o] 7laxEEYeE E4% AW Cancer Zoof uf-f-
& golzel AAEet ESFaEES BAstkal U

o3 \ehton 4a 2s
s=0lo] WAEE Hofat & 4

s

71421l Onyx pharmaceuticals

Pipeline Soundness

CHFig. 5]. W& 2% H|w & & HOFE Cancer H0oF
of &} 7]& =jo] Aadt Amgeno] YAolA= wi$-
uelHel QY oiarel Ao ke

Amgeni} Onyx pharmaceuticals 2] 7| &EXEZZ| &
Wt 205 AHEH Amgend| Cancerof mto]izzf
o) RS} ol paiol wE ML, S5 Sol4E
o] 0.650 4] 0.80 0.5 AF3}0] Cancer H-oFQ] 7|&3E
EZoert HgAel gHog TS & o+ ArHFig
6]. T3t Autoimmune and Inflammation, Blood and
Lymphatic System Hof% E3|fado= o] §iA
g molzalel AA] A5 Alde 4 Qs A
2459,

[ oF5HH Amgen®] Onyx Pharmceuticals Q14+ &
Holo] Cancer BoF= 29 dojA] 714 e A el 190
2 A9 7ssH dFar 2,39 99f lEAutoimmune and
inflammation, Blood and Lymphatic System H-OF&= A%
49) BAoll ke WL o] 715 shES Bl of
o] Amgen2] Onyx Pharmaceuticals Q1= 7| &EEZ ]

& 3TN AL o POl e Ao B
S B3 70 Amgeno]

Onyx

Pharmaceuncals% 014=3t AA| |57} Cancer Hof o]k

5815



Abel7) a5t el mw A A4 A1, 2013

Patent
Validity

0.%0

0.20

070

0.60

0.50

0.40

0.30

0.10

0.00

Cancer
. Blood and
.Pu\:_‘tolmm:.!neand Lymghatic
| inflammation system
T T T T T T T T T 1
0.00 0.10 0.20 0.30 0.40 050 0.60 070 0.80 0.80 100

Pipeline Soundness

[Fig. 5] Technology Portfolio of Onyx Pharmaceuticals

Patent
Validity

[Fig. 6] Expected technology Portfolio after Amgen’s acquisition

080

0.80

0.60

0.20

0.10

Autoimmune and inflammation
Metabolic/
Endocrinolo
4 o 9y
360
730 730
E a
O
Cardiovascular Respirat d et L
and Cirfulation PEIE’:‘;:'YE” Blood pnd
System System 'y ™ loskeletal Lymphatic
. usculoskel System)
Infection  Central Disorders 24
Vi Nervous
24 /Sy;‘gm Dermatology
* T T T T T T T T 1
0.00 010 0.20 030 040 0.50 0.60 070 0.80 0.90 1.00

Pipeline Soundness

5816

of Onyx Pharmaceuticals




AoF7199] 714 ofxaAE 9t VIe2EEL e A U
¥ Kyprolis 5 Cancer £-0}Q] 9ok S 3535l o] B References
ofe] molzelelE kel HEiA Y-S L o
Amgen¥} Onyx Pharmaceuticals-S 7|&XZEZ2]Q Al AF [1] Munos, B. “Lessons from 60 years of pharmaceutical
HAL 7HXa Qtta #ewEch Z2E2F 07 Amgend innovation.” Nat. Rev. Drug Discov.. 8, p.959 -968,
A 7|28 YAE AAPor, B 1S £}y 2009. Available from:

i)
-
8 dr 3y
oL rlr
=2
Sha
_1>~
tlo
opN
jutad
o
l-rU
_tﬂ
2
)
N
“”—T
L |m

Jo I x
o 2

2]sfaL, 7]EE%H /\]:L“ J&%%
gate] AloFr|del HAT 7erE
2 95t JIEEER 08 ANSISI). it
= 9FEF % Amgen®] Onyx Pharmaceuticals Q14>
A-gsto] AR At A& 7FedE HESHICH
2 ATE Foll AAE VExEER e A £4 2
Hoprt mi& 9 AHFol 7MY &

A to
F-?L‘_\_:_L
o

i)

o
i 0,
B oox Jm

=
T oX

I} Amgen-2 Cancer

&4
T8 Jof oln] VX EES 4 Y 29 &3tk
o] ¥H9| AL F= ‘41—‘?‘—%?% Foll Alefo] EAlE A
%Liﬁ AR EA1E AFES] Elfagol Tadte A
=9 T}/—ﬂ‘zﬁ UH%”/\E olojd 4 e Folth
Amgen®] 739 CanceriofQ] 7|4t %91 A& 427} Wo}l

grolZeR] AR EE wou Bt dolzel M7t o
s 2“01]*1 3% Abolell sigsh= 0.342 FDA U7HA]
AEFS Msh7lols doez H |7t Alzte] 40 2

Aoz o} Hrh olo] Amgen?] 9 YRAEFENS
Hope] E59AN Mol AFF Ao
HAEQ]lo1 Onyx Pharmaceuticals®] 7|&EZEET|Q
544 77} Cancer Hop7h mo]efelst 5557 40]
FE3 I 1of sPste] Amgeno] H {8l =
Cancer Q2] 7|&& oY 1o =& 7538 & A=
2NE HEAE 52 B9 Y Amgend] A7
Onyx Pharmaceuticals 214> ]T,— ESE Cancer HoF9] 1}
ol 45 kg ik B2 wolg W 4
#7 E SEES S AP BT I35}
A AL AR @ 4 ek o & 7S 59
of A |G EEED2 24 wlo] Aokl 74
W sio} 9 4l AHE Siek ETE FES

9& Ao pekech

2g BT 5 U A

OHH

Sk Cancer

-

\-U

A

H

1o o

e
_l
52

>

A

112
[0

o

5817

[2]

[3]

(4]

[3]

[6

—

[7

—

(8]

http://www.nature.com/nrd/journal/v8/n12/full/nrd2961.html
DOI: http://dx.doi.org/10.1038/nrd2961

Chesbrough, H.W. Open innovation: The new imperative

for creating and profiting from technology, Boston,
Harvard Business School Press, 2003. Available from:
http://www.sciencedirect.com/science/article/pii/S030440
5X05001807

Mathew J. Higgins, Daniel Rodriguez. The outsourcing

of R&D through acquisitions in the pharmaceutical
industry. Journal of Financial Economics. 80, p351-383,
2006. Available
http://www.sciencedirect.com/science/article/pii/S030440
5X05001807

DOI: http://dx.doi.org/10.1016/j.jfinec0.2005.04.004
Danzon, P., Epstein, A., Nicholson, S., Mergers and
and biotech

from:

acquisitions in the
NBER Working Paper
10536.Available from: http:// www. nber. org/ papers/
w10536

Anthony Breizman, Patrick Thomas.

pharmaceutical

industries. Series, Paper

"Using patent
citation analysis to target/value M&A candidates.",
pp-28-36, 2002.
Available from: http / www. ngentaconnect.com content
iri/_ tm/2002 00000045 00000005art00006

Bernd Fabry, Holger Ernst,

Research Technology Management,

Jens Langholz, Martin
Koster. Patent portfolio analysis as a useful tool for
R&D

application in

identifying and business opportunities-an

empirical the nutrition and health
industry. World Patent Information. 28. 215-225, 2006.
Available
http://www.sciencedirect.com/science/article/pii/S017221
9005001407

DOI: http://dx.doi.org/10.1016/].wpi.2005.10.004
Chih-Ping Wei, Yu-Syun Jiang, and Chin-Sheng Yang.
"Patent

from:

analysis for  supporting Merger and
acquisition(M&A) prediction: A data mining approach",
Lecture notes in business information processing. 22.
p.187-200, 20009. Available
http:/link.springer.comchapter10.1007
978-3-642-01256-3 16#
DOI: http://dx.doi.org/10.1007/978-3-642-01256-3 16
Kriegerm D., Ruback, R.S. Merck & company:

evaluating a drug

from:

licensing opportunity. Harvard



FHarely| &8t el= A 4147 A11E, 2013

Business School Case #9-201-023. Available from: http:
/www.hbs.edu/faculty Pages/ tem.aspx?num=27606

Steven M. Paul, Daniel S. Mytelka, Christopher T.
Dunwiddie, Charles C. Persinger, Bernard H. Munos,

[9

—

Stacy R. Lindborg, Aaron L. Schacht. How to improve
R&D productivity: the pharmaceutical industry’s grand
challenge. Nature reviews. 9. 203-214. 2010. Available
from:
http://www.nature.com/nrd/journal/v9/n3/full/nrd3078.html

[10] Holger Ernst. Patent portfolio for strategic R&D
planning. J. Eng. Technol. Manage. 15. 279-308, 1998.
Available http:  //
science/article/pii/S0923474898000186

DOI: http://dx.doi.org/10.1016/S0923-4748(98)00018-6

[11] Michael Kuckartz. SME
tailor-designed patent portfolio analysis. World Patent

31. 273-277. 2009. Available
http://www.sciencedirect.com/science/
article/pii/S0172219008001762

DOI: http://dx.doi.org/10.1016/j.wpi.2008.12.003

[12] Anne Marie Clark, Heidi Berven. The face of the
patent is not the “Whole Story”

from: www.sciencedirect.com/

Gudrun Littmann-Hilmer,

information. from:

: determining the
effective life of a pharmaceutical patent in the United
States. World Patent Information. 26. 283-295. 2004.
Available
http://www.sciencedirect.com/science/article/pii/S017221
9004000675
DOL: http://dx.doi.org/10.1016/j.wpi.2004.04.010

[13] Henry G. Grabowski. John M. Vernon. Effective patent
life in pharmaceuticals. Int. J. Technology Management.
19. 98-120. 2000. Auvailable

http://inderscience.metapress.com/content/fg1 begfe6rxh8

from:

from:

vx7/

[14] John A. Pearce 1I. How companies can preserve market
dominance after patents expire. Long Range Planning.
39. 71-87. 2006. Available
http://www.sciencedirect.com/science/article/pii/S002463
0105000592
DOL: http://dx.doi.org/10.1016/].1rp.2005.04.006

[15] Ronald J. Vogel. Pharmaceutical Patents and Price
Controls, Clinical Therapeutics, 24(7), 1204-1222, 2002.
Available
http://www.sciencedirect.com/science/article/pii/S002463
0105000592
DOL: http://dx.doi.org/10.1016/S0149-2918(02)80031-5

from:

from:

5818

=~
=

(Sukchul-Hong) (A3

° 20079 2¢ : AuTdisty 54
Fska} (olak4ap
©2010d 29 : HaBoE 71é

AT (AR
e 2011 9¢ ~ &R : =EA

REREZ I ER)

<TilHop>
7]479, R&D7|2), B71oaAk]




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


