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Oncologics
Immunology
Antidiabetics

Meurology
Cardiovascular
Anticoagulants

Respiratory

Pain

Vaceines incl COVID
HIV antivirals

Gl products
Antibacterials
Ophthalmology
Dermatologics
Lipid requlators
Bload coagulation
Anti-ulcerants
Haspital solutions

Cough, cold, incl flu antivirals

Traditional Chinese medicineg

2025 Spending

1.702

IQVIA E1M0i| W2F, 20257 22 o|9F B2 SHOM dFe T S
2|=H|, S LA HHCZ HE|D OB, 2021HFE 2025E7H2| A Alde| HE
T HEER2 9~12% 12|20 AMEREE 24 2,730AUSS7HA| HEE A= of &b

A2l 2070 20 % 571 CAGR 0ll&

S-Year CAGRs
2021-2025

273 9-12%
9-12%
4-7%
3-6%
1-4%
6-9%
2=5%
3-6%
12-15%
2-5%
5-8%
2-5%
3-6%
2-5%
2-5%
B-11%
1-2%
2=5%
3-6%
+2=1%

22 IQVIA Institute, Feb 2021

| 2 2Ol0f UOIA At 5L RS 0Kt HANIE A4 RAIL 2O WOl

E

A =

S| HAAYAA ZOk= LHH2(AEHE) STHOIM A SLA 20k S 20% S 2A|oHH
A

2025E7HA| HAAY LA = HF S RS % Aol HEIR|Z Z4ZHOH, AIYHL2

7t 5009USSE H2olg A2 =2 of .
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020|2021 2022 2023 2024 2025

[22! 2] BBtk AH|FE 2011-2025

Forecast 56 2021-2025 Key Facts

46 +75% total
spending growth

{11-14% CAGR)

>300 in human trials
60 mechanisms
In early phase

22| IQVIA Institute, Feb 2021
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AH|AE 2|T[SHA| ROI=SF SHALE HANEIL BMES

O 2 01Al510] ZZHEIE 2 e Q2 RA, BA2|RA} 2| 4 BHO| S0IE ARE 4
s

U HE JtsT BRpI7H 20 A2 HAAAHIE Sall 2E5H7| Wzl 7|=2| LA
0| 7t3E FAES 422 Y2 LIEtE.

Bostorz= IAH HAZEAXM A (immune checkpoint inhibitor), HAMZX|ZA|
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A|(therapeutic antibody), &2t Al(anticancer vaccine) 22 &

HAUZAA A= THE AA0f 20{St= S
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321 (immune checkpoint
protein)2| /42 TS0 THEE EVd3tAA AMEE S4ot= A2 HRACZ
CTLA-4(Cytotoxic T-Lymphocyte-Associated Protein), PD-1(Programmed cell Death
Protein-1), PD-L1(Programmed Death-Ligand-1)2 QIAlSH= A2 AF2SH=G, 2020

H 92 7|2 2UOIM S2lE 67| EAUZAA A= CiE [B 1]2 23,
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[ 1] S SelE HAEA|A|

EMET-ETEY
25 48y 48y HgRA e (20201 921 7|
CIEAA; o S0mg AMZO
A Ipilimumab Yervoy® BMS 200mg BAE, M=
20mg  BMEF HILHEHY,
Nivolumab Opdive® BMS 100mg  AMIEY B2 Yo, A
- 240mg  QEATRS, Y Al HHAEL
Ay SAZ B AN EHY, SHEY,
Al
Pembrolizumab  Keytruda®  MSD 100mg Eﬁﬁé:g
DYIE-0|say EOHAY (MSHH) ¥
a0 QEAIQ, H| A EHYS,
Atezolizumab  Tecentrig®  Roche ™ AMEHe, AZS MR,
PD-L1 10 s
A Avelumab Bavencio®  Merck, Pfizer 200mg — OI22M|ZR
Duvalumab  Imfizi®  Astrazeneca ‘Sﬁg HIAMIZER, AMEHE

=2 HAAYA AIZS ZF0 AGM HEH2

SHRtEH Al (Cancer vaccine), 2

QM| 2| 2| (Adoptive Cell therapy), &|7|gt
(Antibody-based targeted therapies), 3FHH0[2{ A

2& HIAZEH (Immunomodulator),
HAZ|=2H|

(Oncolytic virus) 2 L2350 4

STAM N MR R Y 2

=

+ EOBBMM U J|E WAZWH(A0| BRI 5)8 =@

YMETL 71 FLEO|H (tumor-specific antigen) BHE ¥
EXtolA Foisl HAMAE wa%

Hue] HAMER AT ZHUN7IHL FHSAE22 W
YA CHAl ROIFE MEXE B4

Y R0 ool MuHo R YusHE BHel S4E 0|8
SEEUME AMES| HoHP) ¥EI UUHEE CIKS]
of ¢ ABSEC P BAHY 4 UG ‘

RAZE FHEtD BAYO| UE HPO|HARN YHE Y Y
HoE HEY V9IR BHOE ShE RURUIE 44U

23] Frost & Sullivan 2020 128 B1AE Z10510{ 214
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[O% 4] M 254 HAstelA| 22 AZHFE 2019-2025 (291 49 US$)
140,00 -
120,00 -
T 10000 -
& 8000 -
w
& 5000 -
=
i 40,00 -
2000 -
000 - = -
2019 2020 2021 2022 2023 2024 | 2005 (19-
3 25)
m JIEEAAREEA 1131 12.09 13.15 11.69 9,89 876 | 793 -5.7%
Lt 'ﬂ‘!ﬂ!'ﬂ]l 24,30 2983 35.62 40,90 4554 4969 | 5325 14.0%
m Ty Y BHupoa 0.08 0.09 011 0.18 044 111 | 208 T1.9%
@ yn-7|e BHAR 34.88 35,49 36.83 39,61 44,61 5054 | 5669 8.4%
CRET RS 0.73 112 194 333 554 874 | 1270 60.8%
e

Z3{: Frost & Sullivan, Dec. 2020

Frost&Sullivan2| 2020'd 12 YH E1AM0|| T=H, 0[0| 52l PD1/PD-L1T A L
CI2 B22| 2o 25 HEfQ| 40| 7H48tE| 1 QLU Sl HAUEAX| A 7L 7HY d34
ODI' A

HE ZREH AC2E A YYME EL A2 oY

IQVIA EX MO 2H, 20199 MAIZH 22 70071 0]AS] HATHAA|7t JiEr SOl Zio=2
THOIE| QLS. QUAF 14} LR 2440] 27| Q14 To|ZafQIofle 10222] 7] (mechanism)
E 67570 AHS0| 7Y Sl Ho = mpetz| o, 0] S 18%7F CD19 L CD20 EA x| =A|
0|0 9% = HISTEOHH|Ol HO2 LiEH,

Korea B'I\CvQ srzHto| QY 4 .‘E SRl AT
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[3% 5] 8 7|8

7| Y¢ mo|mapgl

201949 &7| A4 F,
14Z2] 7|40 387=

2 plotgtery| mpo|matel

27| Y& mojzapgl

@ FD-1/PD-L1 inhibitor/modulator

@ B-lymphocyte antigen CO19 modulator
@ LAG3 (CD223) antagonist

@B B-lymphocyte antigen CD20 modulator
@ 1MDO inhibitor

@ Anti-inducible T-cell co-stimulator (ICO5
@ APRIL receptor anagonistmodulator
@ CD122 agonist

@ CD276 antigen inhibitor/modulator
@ CD3 modulator

@ C04 agonist/modulator

@ CD4T7 antagonist

@ CTLAA inhibitor

@ Tol-like receptor (TLR) 9 agonist

=2{: Clarivate Analytics Cortellis, Mar 2020; IQVIA institute, Mar 2020

UY 24FE S5 0[] A|7|0f| 3iEst= Yo DO ZetRlo] e

A= 0] £ 47%7t PD-1/PD-L1 ®

SUZAAA QL A2 mote|

ol
MO
Ot=2{, BEZ+ CD19 &Y ZEA7t 27| Yo THO|ZafRlo] HAYLH F 11%=2
PD-1/PD-L1 HAZZAAAQ| £IE O|A2L, CD223 ZAI7t 8%, BEE+ CD20 &

ZEHIE5%E HAIGHUS.

Korea B'|‘c.o S
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5.71% % 7IHYENE 27| Y4 mrojzatel

YA mo|ZLetelof] ANM HY SlAts £7|Y E= 480|241 9F3| AHEBP,

Emerging Biopharma companies)O|™, 0| & %2 7t 1712] THUE2} J4erg 2lslist

19l 2O Lietd

o oo

[3% 6] 71 U 7I1UE] E SHA| 7] A4 mpoj 2t

g

501 companies
100% oncology,
389 with a single drug

® ®
% 'iog.

0% 20% 40% 60% 80% 100%
Cncelogy % of late stage pipeline

Oncology indications
in late stage pipeline
& &8 8

[
(=1

Total 740 companies 30

Bubble size: # of molecules 19 ® Largepharma @ Mid @ Small @ EBP
1

Z {1 IQVIA Pipeline Intelligence, IQVIA Institue, Dec. 2020

SOk Rt ME QA= i 201 22K U A|ZTFR)Q] 2THOA E|AF 24| R&D2| 329 1
. 2020 128 7|E 27| 4 30l U= FYA mo|Zetels
Q3 AAMHI0| A OFS|AHEBP)E 60571 A7t Y20 0] £ 45071 YAl= &A1 ¢

TR0 2 A0l 100%E Tohst US.

0

100% FLA|2HS A7oh= 50171 Z|Atoil= 450702] EBP X 51742 47| 0] Z&H=[0f Q!

o0, 0|5 S 3897H 2lAt= B 171 2A12] A E /W5t AUS.
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20199 7|& HAZAA 20kl M 1024US$ 0|4 S 22 SAt= 87iit2AM, F2 7|
2 24+ (Roche), E2|AE-010|0{A A2 E (Bristol-Myers Squibb), 3 (Merck & Co.),
220022 (Johnson&Johnson), 2t0] 22| (Eli Lilly), &(Amgen), OFAE2EA| U7}
(AstraZeneca)O|, O|S0| A|ZS =t AW 49| 57HAS| BHE27t 24| oj=2

88%E AAI5H1 UB.

[E 2] HAster| A|&: 20194 2 22 7| 8+

28| = 102US$ O|Ate| Oi& F2 87HAL
Y 24 HIZ, &84, 7%, otd4, A&, 22 210!, HAsy
Z|Z AL ALY 2OF | WAH O] Y HZ

243 (Roche), E2|AE-0H0|0{A AF|E (Bristol-Myers Squibb), 3
ME 7Y (Merck & Co.), &0 Z£(Johnson&Johnson), &2t0] 22| (Eli Lilly),
M (Amgen), OkAE A7 HAstraZeneca)

%l 57HAL O 88.0%

Cto|z| A1 (Daiichi Sankyo), |24~ sl20| 2F& (Jiangsu Hengrui
Medicine), Z2|0{= ALO|QA|A(Gilead Sciences), Hi|0| 2l (BeiGene)

[FEAZ A0 2 2% THoj
F5g 0Fst M&A H2|AE-010|0{A A7} MA(Celgene)S Q14

=23 Frost & Sullivan

2019 7|& B{BIIA| AIBHRES A2I0) YA 710S 24(31%)Y1, 22|AE-Of0]
OlA AZIE7}28.1%2 29| FRY. 0F22] DALt ZEUZE0| 22 155% L 4.2%2

242t 39 2 49/0f 3,

0

Others, 14.1%

Johnson & Johnson, 4.2%
Roche, 38.1%

Merek & Co, 15.5%

Bristol-Myers Squibb,
28.1%

£3 : Frost & Sullivan

Kored Bi\CvD or=HL0| QY
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1) FIERCE Pharma #AtO

|E “The

top 20 drugs by worldwide sales
in 202072] &2 &15t0f A+t

d, https://www fierce

pharma.

com/special-report/top-20-
drugs-by-2020-sales (OF2[9f Z<

7.532 HAYUA A 2|28

20209 S2Y 0jZ O|UE OfE 2 191& OfEH|(AbbVie)2| Z27tHSY 2| 23|21 {02t
(Humira®)0|0{, 2020 203.921US$ (2 2322)2| OjE22 HA5IHS.

20209 =224 0fE 20913 QUE S HAYAA = 47171 A0, 0] S HAZZAA|A|
ol 7| ERC®(Keytruda®) 2t SC/E®(Opdivo®) 7t 109/H LHo| A=t 7| ERCI=
143.84US$2| DHES Zd5t0] BHE2 22(0 Y3 A1, SCIE = 79.224US$e| OHE
2 82/0ll Y3A=IUS.

20204 =2 OiZ 10912 2 E S HARZAAMA| 27 DHES 2ot 19 4F2l o2

of
TE2E HOME #E22, AF 02 & 2 HISS AMAlsts A2 2+ US.

2021.06)
[# 3] 202041 22 U4 2|2%Z 22| 209 L HAHAA"

. = 20204 04&
Py} ok o1
T Ad o 2IAI' (1 oglius$)

2 Keytruda® Merck & Co. 14.38
ppdrve  Opdive
8 Opdivo® T e ® Bristol-Myers Squibb 7.92
= =
=
14 Avastin® Roche 5.32
= =
L == ®
o —_ ]
17 Rituxan® o == Roche 4.52
_—

S
KoreaBig™ azuoeus
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Jefut MR AR|A|Q| 2|28 (ORR; overall response rate) @2 30% LIRIZ 0{ 43|

[ 4] F2 HABZAAH 2| 2S5 222 (ORR) L B 2287

Keytruda® Opdivo®
o=
oo _ o _ o
| 22(ORR) Z|=Z(ORR)
e ZMS
33% 34%
(Advanced Melanoma)
H0|/g HlAMZm
X 27% (1L PDL1+) 20%(2L)
(Metastatic NSCLC)
0| AM| T R 19% 12%
(Metastatic SCLC) ’ °
ZYEHA /20| A S0t
HEO/ |OTO_|_ 16% 13%
(Recurrent/Metastatic HNSCC)
U 2217182 F
) . 66~69% 66~69%
(Classical Hodgkin Lymphoma) ? ?
20|=l =M ZQ
. . 21% 19%
(Locally Adv. Or Met. Urothelial Carcinoma)
dHzY 17% 14%
(Hepatocellular Carcinoma) ? ’
ML E= M0|1d ol2AMER 56%
(Locally Adv. Or Met. Merkel Cell Carcinoma) ?
SYHO|REHO| =2 &
FEAOITFOl =2 29~37% -
(Tumor Mutational Burden-High Cancer)
21 AMZ
- 21% (2L
(Advanced Renal Cell Carcinoma) b2l
MSI-H/dMMR 0|4 chaket
‘ / g g 43% 38%
(Metastatic MSI-H/dMMR Colorectal Cancer)
(T 2 33% 27%

= AZEQ|=(FDA) 2020 2}

£ 8% Y2028 RAIRE 7}, 24(Roche)

2212510 L HFIUS.

3) 2020 128 Z2HEl Frost &
Sullivan A|ZE 1M (I-O Therapy nole.
Combinations Spurring Growth

- B4 LY YUH ZERS HigoR IR 52 3RY MY

o
J0
o
o
HT
Jo
Q'E

- 249| S| ZEE2| 20 OHFAEI®(Avastin®), 514EI®(Herceptin®), E[MIE2]

of the Global Immuno-oncology -

Market)S 2105t 2145t ®(Tecentriq®), II17\1|E}®(Perjeta®), 3HMF%EF®(KadcyIa®), 7M0|Hf®(6azyva®) 9=
, HAHEOAA 2 22 7)Y )

U SsiECiE. 2{0[B|® (Polivy®) SO| g,

koreaBig™ wssoeus 9 B s
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- 24 7240z B oA U HAUZAXAE HiE 2 HATAA| AlZel HMF
IZE 27|12 U

- 271 ASED QL HABRAAACl EIMER® (YE2Y; atezolizumab)2 PD-L1
AH A2 M 2016 58 Q2 ATIMZLLE (Urothelial Carcinoma)g £I8H 2242
FDASCQIE &8

- O|= MOld mQf, BIAME mQf S0i| Cist FDA S92 = bt 20204 5
o= M EY (Hepatocellular Carcinoma) 2|25 |8 OfHIAEI®(HEH

bevacizumab) 228 S FDAZRE 52183,

- EJMER® 23 2420 0|2&9 A12/6333395 & 2009\ £=(0f 2012E 7
210 SE(EEH= I8,217,1492)=[/U2H, 20304 3& 11 2H=,

Hal Anti-pd-I1 antibodies, compositions and articles of manufacture
Z£9M% | 12-633339 (2009.12.08) abd Genentech, Inc.
_ US 8217149 B2 242y
SEHTS F. HOFFMANN-LA ROCHE AG
° (2012.07.10) Hz|2}

NO(1), TW(7), RU(3), HK(3), PT(1), JP(7), DK(1), LT(3),
2477t ojz| LU(2), HR(1), NZ(2), UA(1), HU(1), BR(1), SG(3), MA(1),
:;‘Eo:' 2030.03.11 =7p SI(1), WO(1), US(12), EC(1), CA(1), IL(7), IN(4), KR(7), ZA(1),

== 23s CL(1), CN(5), EP(5), MX(3), CO(1), ES(1), CR(2), AR(1),
AU(7), PE(4), CY(1), PL(1), NL(1)
B7 Family Cotbmulatson
Lt |
FIG. 1

1. An isolated heavy chain variable region polypeptide that specifically binds to PD-L1 comprising
ol F:3 an HVR-H1, HVR-H2 and HVR-H3 sequence, wherein:(a)(SEQ ID NO: 1)the HVR-H1 sequence is
s GFTFSX1SWIH; (b)(SEQ ID NO: 2)the HVR-H2 sequence is AWIX2PYGGSX3YYADSVKG;(c)(SEQ ID NO:

3)the HVR-H3 sequence is RHWPGGFDY; further wherein: X1isD or G; X2 isSorL; X3isTorS.

koreaBig™ eauoews 10 B eaveieers
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- YBHOR E5{AU0| Z47|2HS BUURTE| 20:10|LY, 2472t ¢ 20| 91

]

[O3 8] 0|=53] 8,217,149% E47|2HA STM(Z= &Y)

UNITED STATES PATENT AND TRADEMARK OFFICE

inn CERTIFICATE EXTENDING PATENT TERM
UNDER B3 USC § 156

l«m PATENT NO. : A2 I

4%5) ISSUED Jely 10, 2012

(75) INVENTOR - iningetal

73} PATENT OWNER Ciementech, Inc

Irm PRODUCT © TECENTRIQ" (ssesolirumsb)

Thas 15 8o certafy that am applcatson ender 33 U S.C § 156 has been (ihod in the Lnited States
Patend and Trademark Otfice, requesting exiensson of the term of U S. Patemt No K217, 149

cnpnal evprrabon date of the patont a5 of the date of rsswance of thas com licate o Docember

2029 Becwee 1 appears thal the requirements of the law have been met. thes cerbficase
eviends the term of the paest for the penod off

1943 161 dans

subpoct bo the panment of mantenance foes o5 proddod by Llaw with ol nghis perisreng
thereto as provided by 35 USC § 136

I hane conmed the seal of dhe |'nied Simes Pasont and
Tradermark (iTice 1o be aflrued thes | 9 don of Awgust 2000

o s

Under Sevretans of { ommerce for Intcllectual Propern and
Durector of the Unted Stases Patent and Trademark Office

»
koreaBig” aasaees . WBx e
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L}, H2|AE-010]0{A A3 H(Bristol-Myers Squibb)
- H2|AS-010|0{A AF{E(0|3F BMSEE &= Sl HABZAX A2 A|ZE =5t
= HLALO|T] A7 (Celgene)E QU4=5H0] HATAA| A|ZOIA 1 2|2 =t 13] &.
- BMS7H Tt Qs STIE®(HEY; nivolumab)E PD-18 2A|5Hs HIAZE AR

HZ2AM 2014 128 28 M= (Advanced Melanoma)g 26t 2|22 FDAS

AS L3,
- SC2%E £5], BMSOIA HOSI D Qe CTLA-4E YA|SHe HAZEAAAQ! o2

0|%(Yervoy® , ‘g2 @: ipilimumab)et EE5t0] 2852 &St Af2f7t T4 21|

29U
[# 5] SC|2° + 0]&0]° HE2H FDA 591 #&
2 I|ge = 1094US$ 0|42| DS 1= 87HA
Yy e HIS, B84, 715, 04, HY, 7 210, sy

Z|Z ARBAL ALY 20F | A0 2 A=

24 (Roche), H2|AE-010|0{A A2|H (Bristol-Myers Squibb), 33
NE 7|9 (Merck & Co.), 2&UZ&(Johnson&Johnson), L2tol 2] (Eli Lilly),
Ql(Amgen), OFAE2A|H|7HAstraZeneca)

%I 57HALOHE 88.0%

CHO|Z| Ab (Daiichi Sankyo), A4 all20| & (Jiangsu Hengrui
Medicine), Z2|0{= ALO|QA|A(Gilead Sciences), Hi|O0| 2 (BeiGene)

fE 72 A0 2 27 Tof

o

ZSY OB MRA | B2IAS-010/0jA AF{EI} MH(Celgene) 214

=3 Frost & Sullivan

- SOE® UM EF £ 0[ZSE2EF A8,008,4495 = UEO| Q- AFEZN
(Ono Pharma Co. Ltd.) & O|]=22| Bjci2iA (Medarex Inc.)7t 25 £ PCT/
JP2006/309606%2| THU 2|2 A F2H M2|Zt= E. R. SQUIBB & SONS, LLC.2 £|0]

ol
MO .
4) BMS A=A 2 Ol FDA 212 - 0|2 SEE3| 4/8,008,44959| Z47|7F URUL 5529 A1AE(0f 2027 62 19
£ %*43 Frost & Sullivan E1AMZ
BIE o2 At U,
Human monoclonal antibodies to programmed death 1 (pd-1) and
oA methods for treating cancer using anti-pd-1 antibodies alone or in combination with other
immunotherapeutics
£9HE | 11-913217 (2006.05.02) el Medarex, Inc. and Ono Pharmaceutical Co., Ltd.

koreaBig” wssoeus 12 B s



Innovating Data into Strategy and Business

SEHD U(Szi??%?ioiz ﬂﬂaﬂ} E. R. SQUIBB & SONS, L.L.C.
ez NO(7), TW(2), RU(11), HK(1), PT(2), JP(11), DK(3), LT(2),
Z=£&7|72¢ LU( ). NZ(1), HU(2), BR(2), SI(3), WO(1), US(17), CA(3),
oz 2l 2027.06.19 =718 IL(4), IN(9), KR(6), ZA(1), CN(7), EP(13), MX(1), ES(3)
== =85 p : . ' '
AU(5), CY(1), PL(3), NL(1)
Anti-PD1 17D8 VH
V segment: 3-33
D segment: unknown
J segment: JH4b
g ¥ ¢ L ¥ B 8 & 6 B ¥ ¥ @ P & & 8 L
1 CAG GTG CAG CTG GTG GAG TCT GGG GGA GAC G1G GTC CAS CCT 666G GGG TCC CTG
CDR1
55 P\;ﬂ C;:(.' Ti(' ‘.‘E‘l‘ GZF\ G:‘."G TET Gg}\ G;C ch T:C J\ST P.:C T:T G{C:.' H:G C:.C T:G
109 GIC GGG ChG GET CEC GGG AMG GGG CTG GAG 765 GFG GCA GFT ATC T63 TAT GAT
cH coR2 |
163 Gg.l\ Ai! A;'\‘.T J\:}\ 'Ii( Ti‘!‘ \‘12}1 3:"‘.' 'l‘il' G:G A:G GJ:;" l‘.ﬁ-ﬁ T‘l\‘ J\:C a‘{'r_ 'I‘EL' Aé.‘\
217 GAC ANT TOC AAG ARG ATG CIC TAT CTG CRA ATG AR MC CTG AGA GOC GRS GAC
CDR3
an !«;-’v Gg'T J\!li T;T T;C ‘]‘;1’ & NEG ‘\.:C G:‘!‘ G:’_‘ T;C I'ES -Egr.' CFQ‘G Ggﬂ. .R;’J f.';E:“J
|y He
325 .:;L }'«:’_ -3¥C I‘i’.' ?-:h
Figure 1A
1. An isolated human monoclonal antibody, or an antigen-binding portion thereof, wherein the
antibody or antigen-binding portion thereof cross-competes for binding to PD-1 with a reference
antibody or reference antigen-binding portion thereof comprising:a) a human heavy chain variable
region comprising amino acids having the sequence set forth in SEQ ID NO: 1 and a human light chain
variable region comprising amino acids having the sequence set forth in SEQ ID NO: 8;b) a human
heavy chain variable region comprising amino acids having the sequence set forth in SEQ ID NO: 2 and
a human light chain variable region comprising amino acids having the sequence set forth in SEQ ID
NO: 9;c) a human heavy chain variable region comprising amino acids having the sequence set forth
CHE in SEQ ID NO: 3 and a human light chain variable region comprising amino acids having the sequence
U8 set forth in SEQ ID NO: 10;d) a human heavy chain variable region comprising amino acids having the
sequence set forth in SEQ ID NO: 4 and a human light chain variable region comprising amino acids
having the sequence set forth in SEQ ID NO: 11;e) a human heavy chain variable region comprising
amino acids having the sequence set forth in SEQ ID NO: 5 and a human light chain variable region
comprising amino acids having the sequence set forth in SEQ ID NO: 12;f) a human heavy chain
variable region comprising amino acids having the sequence set forth in SEQ ID NO: 6 and a human
light chain variable region comprising amino acids having the sequence set forth in SEQ ID NO: 13;
org) a human heavy chain variable region comprising amino acids having the sequence set forth in
SEQ ID NO: 7 and a human light chain variable region comprising amino acids having the sequence set
forth in SEO ID NO: 14,
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Ct, A (Merck & Co)
- 22 HATUA| A|YE 326ts HUYAL S SILIZ S2Y QAE 0iZ 29012}, H

AZE AN OiZ 1210 BAE 7| ERCH(HEY; pembrolizumab)S HOf.

- D{37t Hofst Qs 7|ERCTE PD-18 YAlohs HAREAHMAHZA 2014
5) 19954 62 0|=551#°| 74 0y = o ol=l = AOID IO
Ol 02310 247(710] 2 HA BAZ(Advanced Melanoma) 25t 2| 242 FDA 5218 &8

1 2ustA SSY22E 1790/
S JgiLt 19954 6% JWyE 012 ) i -
E5{H0| wet 0| RE5|9| 247|2 SALS oot bt 9lom, 2017 1Y 2to|AAl A|okS o2 2|gictn erESt

'
o

D-18 %At HMAREAXAQ! SLIE®E Holsh= BMSZRE 2014 5351 &

Of S22 20022 Has - 7|ER0° B R 0|RE5 s S5155F A8,354,5095 24 2008 6% 13Y
M, 0|2 E5|29 4AP} 2 SElof
E5S20| 5012/ FR HAE 4 £2IZ/0{ 2013E 1€ 159 SEE. 0|=Z0M 2257|722 E5247|2t2Y
UE B Sadel EHE 2450 T2(PTA, Patent Term Adjustment)?0f T2t Z|Abg|0f 1762 G1ZHEl 2028 12
S5 QIHE (0RESHY A 1542 -
35US.C 154) ey,
HA Antibodies to human programmed death receptor pd-1
29HT | 12-663950 (2008.06.13) el MSD Oss B.V.
; US 8354509 B2 3y
SEHS MERCK SHARP & DOHME B.V.
(2013.01.15) 222 CK's
] NO(2), RS(1), HK(1), PT(1), JP(4), DK(1), LT(1), LU(1), HR(1),
za7|7+ 5028 12.06 _:‘l;u NZ(2), HU(1), BR(3), SI(1), ME(1), WO(1), US(12), CA(4),
or2 ol e n%{f IL(3), IN(3), KR(5), ZA(1), EP(5), CN(4), MX(1), ES(2), AU(4),
=T CY(1), PH(1), PL(1)
Figore 1
A B

fiL-2) pofm
|—|

H
2
1IL-3) Pl
i o

. ! . |
- PR T T gs m= ma 1
Hytrtiora Scpematarts Fybridiors Supemutarts
ol £: 3 1. An isolated antibody or antibody fragment which binds to human PD-1 comprising:a. three light

4
o0&

chain CDRs of 15, 16 and 17; and/orb. three heavy chain CDRs of SEQ ID NOs: 18, 19 and 20.
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[A% 9] 7|ERCH 2 £5{(US8,354.509) E£7|2HAHZ LMl Cist 2 E(Z= 4Y)

UNITED STATES PATENT AND TRADEMARK OFFICE
ey ow Fglowts.
Uit Sasics Pl o Timbesmadl (nfice
PO B | 035
Alrumdan, VA 23 a0

s g
Natalie Derzko In Re: Patent Term Extension
Covington & Burling LLP Application for
One CinyCenter US Patent No. 8354509
850 Tenth Strect, NW

Washington, DC 200014956
NOTICE OF FINAL DETERMINATION

February 26, 2021

ammmmuu& tent Mo 8,354,509, claims of which cover the human
bickgical prodct known by the radenare KEY TRUDA® (pmbekiznab). s lgble fo

A single request for recomsideration of this final determination may be made if filed within png
month of the date of this notice. Extensions of time under 37 CFR 1.136{2) are not applicable to
this time period. Given the determination of a rero-day extension period, and in the absence of a
for reconsideration, a cenificate of extension will not be isswed, and no further action
mllbtuhn‘ﬂtwpubdzmw

The period of extension, if caloulated using the Food and Drug Administration (FDA)
determination of the length of the regulatory review period (RRFP) published in the Federal
Register of 83 FR 4492 (83 FR 4492), would be 394 days. Under 35 U S C. 156{c)
Period of Extension = RRP - PGRRP - DD - % (TP - PGTP)*
= 1,338 days - 740 days - 0 - 15 (1, 148 days - 740 days)
- 394 days (1.1 years)

Since the RRP began January 7, 2011, which is before the Jaunary 15, 2003, issuc date of the
8,354 509 patent, only that portion of the RRP occurming afler Jaunary 15, 2013, has been
considered in the above determination of the length of the extension period. From January 7,
2011, 10 and including Jaunary 15, 2013, is 740 days, this period is subtracted from the numt
of days occurring in the esting phase according 10 the FDA determination of the length of the
RRP. No determination of 8 lack of due diligence under 35 USC. 156(c) 1) was made.

However, the | 4-year excoeption of 33 U S.C. 156(c)3) operates 1o limit the term of the
extension in the present situation, because it provides that the period remaining in the term of the
patent measured from the date of approval of the approved product plus any PTE cannot exceed

»
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0|28 7|8to 2 of Df|cllA (Medarex)= 19900 S8t anti-PD-1 Z21MS =35}

7| A3 DctA

A5

|I0|I
O

Ltd.)2t &
2

BMSQ} 2L otEa 2 3522 PD1 AAAH 2l L2 (nivolumab, 4EY; SCIE%)S
4

BMSet 2Ll ofZ 30| LIZ2Y 52 €t AR §-PD-1 Z2OMS #5503

(Merck & Co.)9|

—
529X 0| US. WEE2|F Y (pembrolizumab, 4EY; 7|ERCLY)

£ o= (AkzoNobel)2| AH|0f AFREQ! 27H=(Organon) £2:2| Carveno] 2|3} 74

grejom, 27H=0] 2007 11¢ #l|&-E2t2(Schering-Plough)dj| Q14|11 2009 11

2ol 422t

6) “Intellectual property issues of

rir
>

7t B{30]| Ql4=£|0f, 2014 98 D= Y SAZOf Ch5Ho] 7|EFCt

immune checkpoint inhibitors’, 2| FDA £918 EIS(BMSEC 37HY WHE).

NIH AOIES 2Tsto] 23
https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC4966505/ (O] 2014HE 9 4 BMS= 2L FE2000 25O 2 0|2 L2 02| YHA0| EF{RIGHIAS
o %< 2021.06) R 3 _ )
2 7|5 CHALE S| = O|2E S A 30|71 o| FI|E2C}®I} CHALE S O 32l
M O et s o e 'S M7 1B CHASSIE IR S5 48, 728,474201 0 00| 7| ERCH T} chSslol 2|
14001131 (0 Del 2014) 9|0 EFEICHT RASIHOH, AAHOR S5 Halwel7tofe YA M.
Hal Immunopotentiative composition
ZoA¥S 12-959307 (2010.12.02) 2101 Ono Pharmaceutlcal.Co., Ltd. |
Tasuku Honjo
_ 2y DANA-FARBER CANCER INSTITUTE, INC. | ONO
SEHS US 8728474 B2 (2014.05.20 " '
°7 ( ) Hz| 2} PHARMACEUTICAL CO., LTD. | HONJO, TASUKU
=¥ JP 2002-194491 (2002.07.03.) =
TS zMy 2002.07.03
HT JP 2003-029846 (2003.02.06.) s T
EH712 el DE(2), AT(1), PT(1), AU(1), JP(16), DK(2), WO(1)
e 2025.10.02 27p ' X X ' ' ' '
ozl N LU(2), EP(5), HU(3), US(18), ES(2)
diy
[H+31]
1. A method for treatment of a tumor in a patient, comprising administering to the patient a
=eren pharmaceutically effective amount of an anti-PD-1 monoclonal antibody.
| =Ho = =
[H7Es8]
8. A method for treatment of a melanoma in a patient, comprising administering to the patient a
pharmaceutically effective amount of an anti-PD-1 monoclonal antibody.
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Hal Immunopotentiative composition
- _ - Ono Pharmaceutical Co., Ltd.
ZU¥S 14-550585 (2014.11.21) bl . |
Tasuku Honjo
_ 2y DANA-FARBER CANCER INSTITUTE, INC. | ONO
SEHS US 9073994 B2 (2015.07.07 '
° ( ) Ha|Z} PHARMACEUTICAL CO., LTD. | HONJO, TASUKU
SMAH JP 2002-194491 (2002.07.03.) -
T ==
_ z| M 2002.07.03
HS JP 2003-029846 (2003.02.06.) I
= oYz
Z=&7|72t 2025.10.02 27ps DE(2), AT(1), PT(1), AU(1), JP(16), DK(2), WO(1),
. . 2
otz ol ot x LU(2), EP(5), HU(3), US(18), ES(2)
=T
(]
1. A method of treating a metastatic melanoma comprising intravenously administering an effective
amount of a composition comprising a human or humanized anti-PD-1 monoclonal antibody and a
= solubilizer in a solution to a human with the metastatic melanoma, wherein the administration of the
composition treats the metastatic melanoma in the human. method for treatment of a tumor in a
patient, comprising administering to the patient a pharmaceutically effective amount of an anti-PD-1
monoclonal antibody.

20119 6¥ 0{3= 0|0] 0|55 A8,728,47452| FYILU|Ql EP153787822| 55

ol Cist O|2|AHE ot , 2014EH0= LAES Y2 T FEUES0] Clis I

FOII

ZE2Xo=2 201749 12 20, BMS & 2L FEZA2 PD-1 &4 5] 225t At &

5 2YS SESHL OIS

5104517 |2 BolotUS. Tl ZUE 2026172 |2| 7| ER

8) BMS & Ono v. Merck & Co. , case 1
1:15-cv-00572 (D. Del. 2015)

9) BMS HAIO|E E=22, https:// &}
news.bms.com/ (OFZ| 9 &<,
20214 6%)

© o] 229 Uh20| Cfst REIS AZ ot 4SS (initial fee) 22 6A2H5HTHUSS 2|5
o
=1
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0|0 52UE PD1/PD-LT HAA| & CHE B2 = ZFst HE{O| JHZO| 7t45t| 1 Lo
A HAZZAAA7 71 SS5AQ e HAUYH 2 EFE AC2E Fot JIA
S EY A2 ol

2020 29 042 209 QAE T HATURAAAQ! 7|ERCL® (Keytruda®) 2t SCIL
®(Opdivo®)2| & &le 2+2t 291(143.84US$) L 8291(79.22US$)2A, 0 E2| OtE2S
got 229 19| 02 2otEQ! F0/2t"(Humira®)2| 012 (203.924US$)S HolA= 2

)2
2 HIO[R Q|OkAHA0] RUOIA O S8t {Z(0f AT & 4= US.
2L} HYRBAX|HC| 2|28 (ORR; overall response rate) B2 30% LHRIZ 05|
A THo|Zatolof AM M4 3Ats 27|Y E= AEHI0| 2415 AHEBP
Emerging Biopharma companies)0|H, 0|5 & H2 7t 1714 A&} 7§ 2135t

19l 2OR Liehd Tath 22 7|0l AS 71310 20| 221 kD 2 4 S,

Oj20] 52 THo|Zatol ZA 02 S51H0f OJ5t Aot Zo] LS Holsh| Lustoz S

5| 20| o3t Chs|= T2E
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IQVIA report; “Global Oncology Trends 20217, 2020.06.

IQVIA report; “Supporting Precision Oncology”, 2020.08.

() At wIALY,; “HAZAH 228 WK2AR", 2020

BRIC View S&2|ZE, 0|SH 2| " A& 7 &8, 2019

Frost&Sullivan report, “I-O Therapy Combinations Spurring Growth of the Global Immuno-oncology
Market”, 2020.12.

SrEdEStS], Ret of; ‘Y AR E IS YA 2A[Of| gt DAk MR, 2020.6
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et 7+s547, 2017.10.
FIERCE Pharma lAtO|E “The top 20 drugs by worldwide sales in 2020”, https://www.
fiercepharma.com/special-report/top-20-drugs-by-2020-sales (OFZ|2} £ 2021.06)

. D2 EEA(NIH) HALOIE, “Intellectual property issues of immune checkpoint inhibitors”,

https://www.nchi.nlm.nih.gov/pmc/articles/PMC4966505/ (OFZ |2k E<5 2021.06.)
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