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BE—E
ADA Anti-Drug Antibodies ETIE LTINS
Alpha_tin, ting Distribution half-life 53 A AH -
AUC Area under the concentration-time curve T 5 IR P R T e
AUC 68 Area under the concentration-time curve from 5% 0 K06 168 K £ T
0 to 168 hours OD Y JEE IR R e T i
AUC;6s (norm) AUC s divided by dose Be 5B CHIIE L72 AUC s
AUC s ratio AUC 63 (dose) / AUC 63 (reference dose) AUC 63 (¢ 5-1) / AUC 63 (FE7E
Ll b )
AUC st Area under the concentration-time curve till ~ #&5-% 0 W) b &€ =R
the last observation S C O ] e T A
Beta_tis, tiap Terminal half-life EPSEESEEY
Co Concentration at time 0 FARNPE G- EZ ORE (50
IReH])
CL Total systemic clearance JIVT T A
Crmax Maximum observed concentration B e e
Cirough Concentration prior to next dose N7 7R
administration
C, Last observed concentration I A& TE R DR B
DDI Drug-drug interaction HEIAH B
ECLA Electrochemiluminescence assay wALFHNE
ELISA Enzyme-linked immunosorbent assay PSR S s T E 5
F,f Female(s) i3
Fc Fragment crystalline Fc (Fc fiEim)
GLP Good Laboratory Practice = 3L 5 DLV BT 2 FERRIR
AR D It D L HE
ICH International Conference on Harmonisation  [E¥f/N—FF A ¥ — 3
IgG Immunoglobulin class G wEIa 7Y G
IV, iv, i.v. Intravenous RN (B 5-)
LLOQ Lower limit of quantification N R
M, m Male(s) 1
MRT Mean residence time SRR R ]
NC Not calculable FHRANT]
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PD Pharmacodynamic(s) )
PD-1 Programmed death receptor 1 AR AN ) DL
PD-L1 Programmed death ligand 1 7u 77 MY T R 1
PK Pharmacokinetic(s) e
RAsuc Accumulation ratio of the area under the AUC O£FE
curve
sd, s.d. Standard deviation PR A2
SPR Surface plasmon resonance K77 XE I
ti Terminal half life ]
TK Toxicokinetic(s) ¥ axxr g7 R
TO Target occupancy PR 5 2R
Vs Volume of distribution at steady state EFARBEIZ BT 5 M AFE
V, Volume of distribution at terminal phase HRABZ BT D FE
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1 FEDH

7oL (B% 2 — K : MSB0010718C) KOV OFifxiADEYEhE (PK) %, HHELFEROFHE)
MTHDH~ U AR OPEERBROFME ChH LI =27 A FNLTFHM LT, T~ T I~ T A L
Lt b7 v 7T AfREEEY 7> K1 (PD-L1) 12k L CRBEOR GBI EZ RTZ 06, Z
o OBV FE CIEEREDIZENENE Y VT Z 2 A 532 AIREME D E VN,

YURED=TAYPNTIE, B2 PK 70 7 7 A VEFHI LT, ~T A, Ty NEROH=7 AW
BT LT N~ 7 OREZRGEERBRTIE, M axxr 0272 (TK) 7—# bHG L7z (&
2.6.4 - 1), MSB0010294 & X MSB0010682 X7 ~L~ 7 OHfFIATH D (¥ 2—/1 2621 LOE
Ya—/L328.12%H),

~ U ATIEHE MUARISD H 0 AR G272 2 LA TE W), PK B O FE 725 Al
WL =7 AP NVE LT, v U RAZRRNZ2EWFEE Lo, B MBI 5 HERROEATICH
W BB, ~ 7 2 (BER009; IONCO030820lRT £ 8) KOV =7 A %L (RF2120 &) (2
BiFHPKRER, W~ T R (RF2740 ) KOV =7 A YL (RF2710; RF4990 2:/1) 123517 5
TKRBRCToh 5, EEERICHT2BBEREOFEOETT VITIL, ~ U RIZHT 2 IEMBRE 3T+

(PK/PD) #RBrz 7= (HHV153-P0 &),
*x264-1 EMEFREHBROBME
RBRE = REBRT A v Ny FBE . R BRERK | 5 & | GLPEHA
(mg/kg)
IRy B HERABR
B-IR-009 CD-1 =7 RAZBIT S A08-274-1 3/ Hi[A] 0.4; 4: 20 JE GLP
(%) e # 5 PK 3R5R (F02), v, 5
(MSB0010294 % #%¢ MSB0010294%*
5)
IONC030820l | (EEEEBR) C57BL/6 A10-329-12 20F/B¥ H[m] 1.25;2.5; JE GLP
RT ~ U AITHIT L HiE iv. b5 | 5510520
¥ 5. PK/PD Br
RF2120 H =7 A PSS A10-134-4, 3 M/BE Hi[A] 0.8; 4: 20 JE GLP
(BE) % HiEZ 5 PK/PD 7t | MSB0010682* v, B
(MSB0010682 % #%
)
T axxT 17 AR
RF2740 CD-1 =7 A IZBIT 3 A10-260-13 TK: 6M + 6F/Bf W 1 [E 0; 20; 40; JE GLP
A B 5-F R ADA: 6M+6F/Rf iv. 2UE 140 (TK 75— })
(4 #1) 5
RF3310 Wistar Han & & hZ A10-329-12 TK: 6M + 6F/Bf W 1 [E 0; 20; 40; JE GLP
(BE) BT B R B G- ADA: 6M+6F/f Lv. 2l 140
B (4 3R) Beh.
RF2710 H =7 A FIITET A10-329-12 2M + 2F/B¥ W 1A 0; 20; 60; GLP?
D P G- F R R ivhs 140
(90
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(4 8fH]) )
RF4990 =7 AP | S148/211017/P 3M + 3F/#% ¥ 1A 0; 20; 60; GLPP
% S G- EE | 1/DS S148/L1 (20 BT} 60 iv.fh 140
(13 #R, B8R MR mg/kg) (90
8 i) S148/211017/P . )
1/DS S148/L4 SM + SE/f
(0 BTN 140
mg/kg)

ADA: FUEWHUA; F: H; GLP: B35 ORL RN 2 FERRRER O E i 0 K4, iv: §rlRAN; M: ZE; PD: #£J7%%; PK:
HYEE, TK: hF T axxTs 47 R

a: BRI FHFEAMN, mult analyte profiling, MIEAERBIUMRAE, FX¥akxT 1 7 28 L ORERMEMR AL
GLP FEEH T CHEM L 722, 7 — X OEEEEZ R T 2 72O OAFIAICHE > THEME L7z,

b: MRS EFBIURA T GLP JEE M F T L7223, 7 — & OEEMEZ T 5 720 LN FNRICHE - T L

7o

T L= T DR IE A VT,

FARAER

o H=TAPIITEBWT 20 mgkg F TOHETIHIERIEIED PK 23580 i, AENEWIEE S
V77 ANMEL . EMBEDIKRTFIZE-TZ VT T U AREL oz, ThbD7a 7y A
JE, —RBIE I B LY U T T R LA LT fafntE s U 7 T v ADRTEERET S,

o H=I AP NLOFMERBRIZIBVT 20~140 mg/kg O F &P Tl 1ZIEFIE O PK L TK 358
w%nto:@%ﬁ@%%fiﬂﬁg®#ﬁ%(m)#mb6m TR 12 5-1E.1% D
(Co) & IEFEREM AR FHEfE (AUC) ITHEIIFIZHHI L T, 2D DT — Z [ TN 1E
W7 VT T AR TND I & ERT,

o H=IAYILOHERES PK R TIL, 0.8 X120 mgkg O & T 9 Pir 9 PEO B I g i
HERRD LN, —FH, D=7 A0 48R3 BERERGEERBRIZS VT, 20~
140 mg/kg O & THUERMHIA (Anti-Drug Antibodies, ADA) 2351 E 72> 7-D1%, £ Fh 12
PErR 3 BN 22 B 0B CTh o7z, 72720, mWHETORE 1| Bl TIEEREDT N~ 7
DMEBRIMIE T D ADA ORI 25T 5 e S H 5720, BHERISH 722 < TH R FRMER 20
EITR B 720,

s KAETOMIIEIT D ADA OB, TV~ TREAKTIES, ZhixBE 6L,
ADAZE 27 VT TV ADEK, ADAIZL 27~ v~ TRHOE, XIENIEE7 V7
T UANEMT HREL VIR TS 2720 EZbND,

« FEH) 5 (Target occupancy, TO) €7 /LId, 58.8 ug/mL O T ~)L~ TPRFET 95% D TO (2=
THIEERL, TV~ Tmgkg % 2 BEIZEE LTz 70% D EBE T 95% D TO MIEM S 1
5 ETHIE T,

s BERNTOIZIT T AL T T7RE (Chouen) O THMEIT, EFRITHEONTBMEOIFIE 2 50N
Thot-,
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2 SHA
21 FARLIITDEES

NTERE S« 42211

B-IR-009, IONC030820 lIRT, RF2120, RF2710, RF2740 }2 O* RF3310 D& RBR Tlx, E&EITHEY TH
L EFHli S e B RIEAEH Lz, 72720, BEEREMERER RF4990 (21X, NY 7 — b I/ E &k
M L7z,

B-ER009 FRERTIX, PXofie Mk (EHEEE) 2=2—7 1227 L7 ELISA 7L — &2 W
T. MSB0010294 Z~ v A MAED HIfHE L7z, feW THRIERTS 5+t b Fe (Fragment crystalline)
H7 A A7 5 horseradish peroxidase conjugated goat F(ab’)2 7 F 7' A v MiRFEEZ E&ICH W, ZD
HIEEO E & FFR(lower limit of quantitation, LLOQ)IL, ~ 7 A MAET 7.8 ng/mL Th -7,

RF2740 }2 OF RF3310 BR CTiX, vV AKROT v MSER 7 ~b~ 7R 2 il i35 biotinylated
recombinant human PD L1 Fc (huB7 H1/Fc) & # Hi 73K D Sulfo-TAG-labeled huB7 H1/Fc % H 7=
electrochemiluminescence assay (ECLA)IE CHIlE L7z, LLOQ I MAEH T 41.0 ng/mL Th o7z,

RF2120 &Y RF2710 #RBR TlL, &4 =7 A YL iiFH MSB0010682 L TNT ~ /L~ 7 R & 4 ffiHie
I D huB7 H1/Fe & 3D Sulfo-TAG-labeled huB7 H1/Fe % V7= ECLA 75 CHIE L7z, LLOQ
ILMyEH T 41.0ng/mL Th o7z,

RF4990 FRERCTlX, 71 =7 A YLMiGH 7~ v~ 7R E % e 3 O biotinylated recombinant human
PD L1 Fc & fHEEED Alexa Fluor-647 huB7-H1/Fe % VT, 23U 77— |~ & 4172 Gyrolab sandwich assay
IETHIE L7z (RF5080, €= —/L2.6.5 % 2 M), LLOQ IZIM{EH T 900 ng/mL TV | IRIFLIE
PE1E-80°C T 12 » A £ CHEB SN (BEVa2—/12.6.5 K2,

22 W\T7RILITHEDEITEE

MTERREE S © 42212
B-I009, RF2740, RF3310, RF2120 }2 (X RF2710 D& RERTliX, ~ 7 AKX OT v b fEf i N
VDTG FHED TR OB ICEY) Th 5 L 7R 7 7 A& 3805 (Surface plasmon
resonance, SPR) E&AHH L=, 7I0 v 7V I RISZEHAWT CMS & o8 —F v 7R ICHRY)
HaBE L, Kt TRIMOMEZEA L, B 200 L7ck, ROMBHIIED 2D it I —F
v TRIENFES L2 ADA (7720 b, Hi7 b~ 7 HiR) ZBRET 2 FAENE (UuF) %9506 Lz,
R—R T AV CHIE LT SO IL, REGEIZFEET 5 ADA O&EIZHHIT 5, ZOHEORIE
JRPE & EWZ XD FHEOFHmIZ OV TIERET L e o 7=, 3Bk RF3310 Tl Hiim b, Mok 2
TFWOEEEZZFIZ W E SN DEEMHEHLEL 28 Lz,
B MERER RF4990 (281 B RMEDRHMIZIX, N U7 — 3417z ELISA #fEH L7z
(RF5090, EY =2—/126.5 £ 328H), T~ T e~ r/ad X —7L— FEHIEEL, K&
HMOREZRIM U2, SNV TEATF UE#R T L~ T ZIRIML T, #E4 L7- ADA 2/t L=,
JRMERSE D EICIE, REBEE VLD MEREID 999 X—% L X A WIS Iy bARA VS &EA
L7z, ZOFEOWPEREIL, AR LY X7 L~ 7 HURT 40 ng/mL TH Y | RIFLEN
13-80°CT 12 » HM E TR S iz, T OO T 7 Fvid, 14.6 ng/mL UL EOT ~)L~ TR EE
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IZBRWTITHEA LTz, TKEBRTIIT b~ ZIRED 14.6 ng/mL & B[RS Z L3 E o7l KL
ULV O RS IEREHICFET 2T b~ T I K> TIHHIE SN AERERH 0 . BERS2 72 <
THREFMER 2N EITRL 2V (EP2—/1 265 &3 SH),

3 IR

T~ TE, T A W=7 A PR O b PD-L1 (2% LT, RRREORGHMMEEZ R L

(BEV2—/L 262211 88), /rar/X—hA2 METEHWT, PK X7 A—=XEHH Lz, 7
VT AFA=T AT LI b~ T ADOHNRREWVDN, 2L Fe ZER~DFE A O FHE (Ober 2001
ZM) K OVX Y EW PD-L1 33 (Keir 2008 ; Petroff 2002 ; Yamazaki 2002 &) (k2oL FAEX
b, LIR->T, PKiBROEE R EmE 2 =2 4 L& LT, BIRIFHTEIMHEZ ~ » A
L7,

31  IFomEIZE T HRUN

T RZEBWT, BEE Lugml Z# 2 5MEH T v~ TIRE CRIFIT DA TEE S VT T
VAN BT, v 7 ADOEMRER TIXHEICHA] Lz AUC OGRS b, ZIVUIERNTE
W7 VT AN LT & e —8T 5,

3.1.1 CD-1 ¥ HRIZEITZEREEE PK 25 (B-HR009 HER)

NTERES © 42222
CD-1 w7 A28 T 5 HE#E PK A5 (B-HR009 Z/8) Tl JEi&IK MSB0010294 % 45 FH&7F 3
BT 2D~ A2 04, 4 LT 20mgkg (ZALZ4L 1 PEHT=D 10, 100 K TR 500 pg) TERARNE S L
776
ZOFER, HREO PK BNRBD b, BWHBETZ V77 ZAMEh-72 (K264 -1, #£264 -
2), ZODRLDIEFFENRHY . 7 VT T U AREN D HOERAITMAER DK 1 pg/mL Al &
RoTZBRICERO Bz, TS OIMER IR E OHEB T, RN EALZ VT T A L EN A
L TcfafitE s V7 7 U 2ADREZ R L, R UENZFFOMOER THEONTHERE L BT 5
(Deng 2016 Z /),
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TS 2.6.4 FEWEERBROBET
2.6.4-1 CD-1 ¥ RIZH 1T ZERM 5% D MSB0010294 Mg  (B-HE009)
1000.0
= 1000 {‘\ .
£ . \
S g \
c T \
S 10.0 - F ' o \
g 4 I " \\
s 41. \I
Q 1 \
g A . \\\
(3} 1.0 1
] \.
| \
01 l Y Y T e T T 1
0 48 96 144 192 240 288 336 384
Time after Administration [h]
Source: Figure 2, Section 3.1 of Study B-Hl-009
Mean + s.d.
£264-2 CD-1IHRIZHITBEIRAE5HED MSB0010294 M PK /$5 x—%4  (B-H009)
&5% &5‘% Cmax AUClast CL Vz Vss tin MRT
(ng) (mg/kg) (ng/mL) (mg-h/mL) (mL/h/kg) (mL/kg) (mL/kg) (h) (h)
500 20 675 14.1 1.20 79.5 73.9 46.1 61.8
100 4 96.1 2.74 1.29 73.3 66.9 39.4 51.9
10 0.4 9.91 0.079 5.04 100 73.3 13.7 14.6

Source: Table 3, Section 3.1 of Study B-HE009
Crax: B AUChs: B854 0 I 2> O e 8 SmiRe ] & COORBEEREE AR T, CL: 7 V7 7 A, Vi HAM
(2B DOMEFH; Ve EFIRIBIZI T 2 0MAH o 0, MRT: V24 R (]

3.1.2 C57BL/6 Y9 RIZH 1+ 2 EEHKRE PK/PD #E& (IONC030820RT :£ER)
INFPEERE S ¢ 4.2.1.1.10
C57BL/6 ~ 7 AZEIT 2 Hial# 5 PK/PD 7B ((IONCO030820MRT, €3 =—/12.6.5 £ 10 &)
T, 7Ub~7% 125, 2.5, 5. 10 X820 mg/kg D BT~ 7 2 ZHARNIES- L- (Zh2h ]
PEdH7= v 25, 50, 100, 200 K X400 pg),
ARRBRIZBNTHIFREO PK RO L, AERNPEWVEEZ VT 7 ANMEN- T2 (1K 2.6.4 -2,
7£2.6.4-3), ZIUTHEZIAR MSB0010294 % W BR CE O NT-RER E —HT 5 (F2.64-2),
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TS 2.6.4 FEYENEERBROBLESC

2.6.4-2 C57BL/6 M~ RIZH 1T B E RN Z O MFHEEHT (ONC030820lIRT)

1000 -——25 ug
%‘ -850 ug
$ 100 100 pg
- 200 pg
g 10 4001
g [
g 1
o]
Qo
)
5 0.1
o 1

0.01

0 48 96 144 192 240 288 336
Time after Administration (hours)

Source: Figure 1, Subreport B-I-003 of IONC030820 IRT

#=264-3 C57BL/6 <0 RIZH T HFIRNIFEED PK/AZ A —4%  (IONC030820 lRT)
B B Co AUClast CL V. Vs ti MRT
(ng) (mg/kg) (ng/mL) | (mg'h/mL) | (mL/kg) | (mL/kg) (mL/kg) (h) (h)

400 20 400 30.9 0.644 36.9 45.6 39.7 69.6
200 10 200 12.3 0.814 21.6 0.7 18.4 52.5
100 5 100 5.64 0.887 15.3 37.4 11.9 422
50 2.5 50 2 1.25 25.4 32.9 14.1 26.2
25 1.25 25 0.88 1.42 322 224 15.8 15.7

Source: Table 7, Subreport B-I-003 of IONC030820RT

Co: WIRMNIZ G- ER DR E HEEM. MiKE2 1 mL &UE); AUCus: 5% 0 B2 b A& TE BRI E TORERF
MR NEif; CL: 27 U 7 7 2 A, Ve {HRABICE T D0 A, Ve EHRIBIZIIT 2 0 FE; ta: Y], MRT:
SEA A IR R

3.1.3 CD-1 XD RIZHITHREKRS TKEAE (RF2740 HER)

INMTERES © 42321
CD-1 ~ 7 AR 5 R iEH G- mEBR (RF2740; Y 2 —/1 265 £ 6, FY2—/L2.6.7.6 M)
TOT L~ 7O TK Al ClE, Hia$# b PK 3R ComH &R G OFER & Rk, T XToOH
B CRIFEEE D tp 23388 BT () 45~91 FEf) . Mg RERERS IO, MEEITRD Do 7o, WREE
13 20~140 mg/kg O H &P T, IZTHAFIL TN L7 (X264 -3, £2.64-4), HFEEEIT 4
H o 5% & PR 5% TIRIERBE Tho 722 &b, SRITERD bR T-(F£ 2.64-5),
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26.4-3 CD-1 ¥ RIZH (T BEIRMIT 5% OMFHEERSE (RF2740)

10000 k
1000

M

“1/

nE

\
100 X W

'

{

P——<
/ 3
2 2 +

Concentration [pg/mL])

-
o

Group 4, 140 mgkgveek
Group 3, 40 mgkg/week
&— Group 2, 20 mgkg/week

. »

0 5 10 15 20 2% 30 35
Time after first treatment [days]

Source: Figure 1, Subreport D-I029 of RF2740

Mean = s.d.

%26.4-4 CD-1 T HRIZH T BEARNBEHROEL PK/SSA—4 (5 158, RF2740)
£ G-t el AUCs8 AUCs8 CL V. Vss tin AUCis8
(mg/kg) (pg-h/mL) (norm) (mL/h/kg) | (mL/kg) (mL/kg) (h) ratio

20 1 F 21800 1090 0.755 77.8 76.2 71.4 1.0
20 1 M 20100 1010 0.771 87.3 87.6 78.5 1.0
40 2 F 38900 972 0.734 96.6 98.0 91.2 1.8
40 2 M 33800 845 0.976 93.5 94.4 66.4 1.7
140 7 F 120000 860 0.946 88.0 91.1 64.5 5.5
140 7 M 124000 888 0.965 82.4 83.1 59.1 6.2

Source: Table 5, Subreport D- 029 of RF2740
AUCues: #2595 0 B2 6 168 FER F TR EERFRH] IR T HIfH; AUCies (norm): $5- B CHHIE L 72 AUCies; CL: 7 U
7T AL M M: B Vo {HRRABIZER D OB E; Ve ERIRIEIZIS T 2 00 R, ti: 0
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TS 2.6.4 FYEEERBROBESC

5= 26.4-5 CD-1 ¥ORIZEITHRRIMABRERDEL PK/INTA—42 (5 4:8. RF2740)

b= hE el AUCs8 AUCies CL V. Vs tin RAAuc

(mg/kg) ke (ug'h/mL) | (norm) | (mL/h/kg) [ (mL/kg) | (mL/kg) (h)
20 1 F 22600 1130 0.841 55.0 57.0 453 1.04
20 1 M 20700 1030 0.763 81.1 81.9 73.7 1.03
40 2 F 38600 964 0.857 73.3 76.2 59.3 0.992
40 2 M 30000 749 1.20 84.6 84.4 48.7 0.886
140 7 F 117000 837 0.883 96.7 103 75.9 0.973
140 7 M 111000 792 1.07 91.2 92.9 59.3 0.892

Source: Table 5, Subreport D- 029 of RF2740

AUCues: $¢5-9% 0 FERI S 168 RER E T O LR dh#t N ifE; AUC1es (norm) ?’i%gf%ﬁE L7z AUCies; CL: 7V

77/x F: Mff; M: /; RAauc : AUCi6s (55 4 )/AUC 168 (55 1 #0); Vo VHERANZI T B 05 BHE; Vs EHIRRBIZR T
ST, tin: J-IA

3.1.4 Wistar Han 5 v MZE (T 5RERS TK3HE (RF3310 FER)

BRI S © 42323
Wistar Han 7 v MZBIT 27 v~ 7 OAEE G- EEREBR (RF3310 ; £V 2—/1 265 £ 7. BV
2—)12.6.7.6 W) TiX, BEENHE 20~140 mgkg) (ZHAI L THEM L7, tinld 94~144 KHER
DHEPHTH o720 tinDNELVEVDIX, T v hD PD-LL KT 27~~~ 7 O~ 7 2 0OH 0
LD HENZ L —FT D (£ =2—1 262211 2), TXCTOHEBICBWT, £Z< DT v b
TOE—7 KON T 7 L-YUIBIF 58/ (K 200%) RO LI, ZiULT » @O PD-L1 kT
HIRNBIFEIZ L Db D EEZBND (BEY2—/1 2653 5H),

32 FEIFomEHITHITHRIN

FTRTCON =T A FNLOREBRIZEBNTIEERINIENEY VT 7 o AREH B, 1 ug/mL Zi 2 5 fE
T )L~ TIRE TR Uiz, 1 =27 A L OB CldHEICHH] Lz AUC OEEINERD S,
ZOZEIIEHERGDZDITHENEMEZ VT T AR L2 & & —T 5,

3.2.1 H=OAHFIIIZHITHEEKRS PK iRHER (RF2120 iRER)
TERRE S+ 42221

HEA%AR MSB0010682 % 0.8.4 K& 1020 mg/kg DFHE T . 3IED I =7 A PILIZEARN S L 7= (RF2120,
EVa—)L 265 F 55H),

IR EI KA E S THE (0.8 XN 4mgkg) THEICHAEI L THEIMUL, tp (X5 O &R CRE
ETHhoT- ($133 K], L2 L, 20 mgkg D ETIT tip 13 64 FEE C, BEEIEHE L PHET
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TS 2.6.4 FEYEEERBROBESC

BOOLNTHEENS THISNDBD XD b 2fERENo7, mHE 20mgkg) TZ V7 7 AN
BNz &id, faftED 7 V7 Z v ADFAEEZTRBT 5 (X 2.6.4 -4, 3 2.64-6),

264-4 H=H A FILIZH 1+ B EIRMIE 5 %0 MSB0010682 MEHEEHT (RF2120)

1e+006

100000

10000

1000 ¢

Concentration (ng/mL)

100

L ; - 4
10 + + 4 > 2 4

° 168 336 504 672 840 1008
Time (hr)
==~ Group 1,08 mg/kg == Group 2, 4 mg/kg ~©~ Group 3,20 mgkg
Source: Figure 1, Section 10 of RF2120
Mean + s.d.
*264-6 W=D AHFIIZE T BEIRNES %D MSB0010682 M PK /N5 A —4
(RF2120)
iz £ Co AUC ti CL V., Vs MRT
(mg/kg) (png/mL) (ng-h/mL) (h) (mL/h/kg) (mL/kg) (mL/kg) (h)
1 0.80 19.0+7.02 807+31.8 32.3+£3.37 | 0.992+0.0392 | 46.3+6.58 54.0+£2.80 54.4+1.06
2 4.0 97.8+17.3 3270+273 33.1+5.76 1.23+0.101 59.0+13.7 70.2+22.5 56.7£15.0
3 20 4744329 31100£17000 | 64.2+31.7 0.766+0.346 60.6+2.93 74.1+13.0 109+41.1

Source: Table 2, Section 3.1 of RF2120

Mean £ s.d.; N=3

Co: FRARINEE 514 DI, AUC: PR BERET AR N A, e 280 CL: 27 U 7 7 A Ve WHRARIZI T 5 A5,
Vs ERIRIBIC IS T 2 /344578, MRT: -2 R Rs

2-a L — KF A FETFIL (RF2120 ; B2 232253 /) 1X. MSB0010682 OANEIER L D
IEREIZREIR LT e, AR (thy) (2. WITNOHECHRIRE CTH o7z, 1A
(tinp) 1%, BHERTE»S72(5£2.64-17),
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TS 2.6.4 FEYBRRRBROPE L
#£264-7 WO U7 S VREENEN LIBEMEI VTSV RERELIz2-02 /8= 4
VEETLERAVWTAHZ A HILIZE W THTE Shi- MSB0010682 M PK /35 4
—4  (RF2120)
PK Parameter Group 1 Group 2 Group 3
0.8 mg/kg 4 mg/kg 20 mg/kg
Bh &L 1 5 25
Vi (mL/kg) 39.748.2 44.1+6.9 46.2+3.3
Kio (1/h) 0.0249+0.00545 0.0282+0.00466 0.0164+0.00656
Ki2 (1/h) 0.0151+0.228 0.0382+0.0144 0.024+0.0014
Kai (1/h) 0.306+0.459 0.0597+0.0321 0.0423+0.0233
AUC* (ng-h/mL) 839+59.5 32804290 3080016600
CL* (mL/h/kg) 0.957+0.0702 1.23+0.106 0.769+0.344
MRT (h) 61.0£12.3 61.6+16.7 111+£34.9
Vss* (mL/kg) 58.1£10.2 75.9+23.9 77.7+18.0
Alpha_ti2* (1/h) 6.95+5.79 6.94+2.78 9.75+2.38
Beta_ti2* (1/h) 46.9+11.7 49.5+14.7 86.9+£21.4

Source: Table 3, Section 3.1 of RF2120

Mean + s.d.; N=4

PK: JEWENHE; AUC: JREERERHE AR T iR, Kio: PRz o /8— b A v b b OVHEEEEES; Kiz: PR DRz 8
— b AV b ~OBATIEEESG Ko KA S e o8 — b A b A~OBATHEER; CL: 7 V7 70 A, Vi ik
VR—= R A NMIBT D OMER, Ve TERIRIBICIT 2 5302, MRT: 27 B RE[E], Alpha_ti: 53ATFE 08040,
Beta ti: VHZRHH ]

* FIR 72T A—4

322 NV AFIIZEITEHRERES TKEHER (RF2710 HER K U RF4990 &ER)

WATEERE R © 423.24,42325

=7 A PIICET D RAERGFERR (RF2710 ; £ 22—/ 265 £ 8, TV a2—/L 2676 %

H) T TK 7l Tix. RF2120 @ 20 mg/kg HERETRD b/ b O L FEERIZ, X TOHERETIA

FEEE D t1o A3 DTz (58~70 W), BREE R T 20~140 mg/kg O A EFIPH T, 1T HFI L oL

72 (X12.64-5, #£2.64-8), ARLERIIRD bNehotz, MHHETHERMEEITRO SN2
Too TO, FRIHFHEOHE T, B E T Lo Tz,
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TS 2.6.4 FEYEIERBROBESC
X264-5 WO AHFINIZHEITHERNIREZOFHMBEDREEHTE (RF2710)
10000

Mean Serum Conc (ug/mL)

10 + . . + . . q
0 24 48 72 96 120 144 168
Time (hr)
~©~ 2, 20 mgikg, Day 1 *Q 3,60 mgikg, Day 22
*© 2,20 mgkg, Day22 =¥~ 4,140 mg/kg, Day 1
== 3, 60 mgkg, Day 1 *V 4,140 mg/ikg, Day 22
Source: Figure 1, Toxicokinetic Figures of RF2710
Mean + s.d.
%264-8 A=A FILIZE 1+ BHIRMIBESROEL TK/8F A—4  (RF2710)
e | Day | 5% Cmax AUC 68 ti CL Vs vV, AUC 68
(mg/kg) = (ng/mL) (pg-h/mL) (h) (mL/h/kg) (mL/kg) (mL/kg) ratio
20 1 1 409+27.9 23200+£3140 62.2+£6.27 0.709+0.126 67.248.92 | 63.2+9.81 1
20 22 1 451+25.1 26400+9590 70.2+£30.1 0.764+0.562 58.6£6.60 | 61.0£10.8 1
60 1 3 1710£278 87900+15200 62.2+6.37 0.588+0.109 50.4£8.30 | 52.7+10.4 3.8
60 22 3 2030+300 115000+15700 67.3+13.2 | 0.439+0.0769 | 40.8+2.52 | 41.6+3.36 4.4
140 1 7 3680+494 | 201000424300 58.9£11.6 | 0.593+0.0844 | 50.9+5.74 | 49.7+£6.95 8.7
140 22 7 44104£876 | 227000+67700 57.6£1.10 0.555+0.175 47.7€12.4 | 46.0+14.0 8.6

Source: Table 1, Section 7.2.2 of RF2710

Meants.d., N=4

AUCues: $¢5-1% 0 BERID S 168 RERT F T ORI dh#R i fE; AUC1es ratio: AUC16s (£-#¢5-2) / AUC 168 (i 5

&), CL: 7 U7 7 A F: M M: I Vo WHIARIZET 555

B =7 AP

nuu\&b Eﬂfiﬁ)o 7:_0 %%

BT B E G-

HBR (RF4990 ; £ 2 —/1 2.6.63.4 &
~140 mg/kg O FHEFPHTITIELH L CTHEIMLZ (X 2.64-6, #264-9),

ntu\&) %ﬂiﬁ Z))/D 71:_0

TR, Vs THRIRRBIZEBIT D

) Tt

AR, s R

L BEEEET 20
E@mﬁﬁﬁﬁ®iﬁ
&:Ob\f X, lEBEREHEL T2 A THOTHARERBENRDLN-OA T, 85 A H TIXHEROHE M

Document No. 0900babe80b7a38bv2.0
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TS 2.6.4 FEYEIERBROBESC

26.4-6 =D A FILIZH 1+ B EHIRMB 5 ZOTHME P RERE (RF4990)

10000

1000

“t

MSB0010718 (micrograms/mL)

10 v v v T v T v v
0 20 40 60 80 100 120 140 160

Hours

—@—2,20 mg/kg, W1 =@= 2,20 mg/kg, WS =@ -2, 20 mg/kg, W13

~—-3,60 mg/kg, W1 =@ 3,60 mg/kg, WS =4 -3, 60 mg/kg, W13

=4, 140 mg/kg, W1 =@ 4,140 mg/kg, W5 = +4, 140 mg/kg, W13
Source: Table 13-15, Toxicokinetic Descriptive Statistics of RF4990

180
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TR 2.6.4 FEYBRRRBROPE L
*264-9 A=V AFIVIZE T HFIRNEEZOEL TK/AZ A —42  (RF4990)

ESaa 45 | Day 451 Crnax® C. AUCe8? RAauc AUC1es
(mg/kg) | &k (ng/mL) (ng/mL) (ng-h/mL) ratio
20 1 1 F 431.0+£52.4 54.4+15.2 24378.8+4059.9 1 1

M 496.0+79.7 50.3+20.4 24015.1£793.2 1 1
29 F 595.9+84.6 78.9+31.1 33340.8+7543.6 1.4+0.3 1
M 563.9+91.7 65.7+39.0 30920.5+7861.0 1.3+0.3 1
85 F 609.5+89.8 86.4+34.0 33980.2+9274.7 1.4+0.3 1
M 561.8+15.4 95.5+65.6 33785.2+8902.3 1.4+0.4 1
60 3 1 F 1854.4+854.6 195.2+30.2 82476.2+12377.2 1 34
M 1501.9+247.2 166.4+87.8 74279.7£14209.3 1 3.1
29 F 1940.7+183.8 385.0£115.8 128030.0+25940.8 1.6+0.4 3.8
M 2446.5+718.8 309.6+139.1 117727.5+66121.2 1.5+0.6 3.8
85 F 2182.5+68.3 422.8+128.4 140645.1+32878.2 1.7+0.5 4.1
M 2210.0+93.2 305.1£163.6 110702.3£26707.8 1.5+0.2 33
140 7 1 F 4197.4+586.4 544.8+180.3 223285.1+48174.9 1 9.2
M 4660.1+£89.2 536.1+£239.0 274427.1+£32794 .4 1 11.4
29 F 4349.2+784 4 747.8£370.5 275122.0+82831.1 1.3+0.5 8.3
M 4444.8+427.6 886.8+403.7 315139.9+77498.2 1.1£0.2 10.2
85 F 4617.7+£183.9 928.9+115.2 303661.8+80271.8 1.4+0.5 8.9
M 4700.0+0.0 705.6+£339.0 356513.8+80008.7 1.3£0.2 10.6

Source: Table I, Section 7.2.2 of RF4990

Meanzs.d., N=3 (at 20, 60 mg/kg), N=5 (at 140 mg/kg),
AUCies: 5% 0 FE#2 5 168 HEM & T O R dh#R T 1f#; AUCes ratio: AUC1es (55 $5-5) / AUC1es (B I 5
B); Coax: IETLE; Cr MR ERMF M OB, Fr M M: #; RAauc: AUC16s (day 29 or 85)/AUCes (day 1);

a Cmax &U AUC168 @g‘l‘%‘—c:\

33 GRERM

TE R IR & S A7 g PR & 4700 ng/mL & ERE LT,

FERRRABR TOT )L~ TR T 2 0 FIEORB ORI, B b TOREFMEDOREZ TR
T&E7pW, 72720, EFEMET — X213, 26 O KRR TO T )b~ 7T hRiE EOWRD N, HER
PEORBUNZ LD AREMVEN S B = & DHEAHFIT/R 5,

3.3.1 ToEEICBITARERYE

CD-1 ~ 7 A |ZRIT 5 HEEE PK Bk (B-09-009, T =2—/L2.65 £ 45M8) Tk, —dOmBE
® ADA % SPR IEIZ & » CTHIE L7z, ADA (3$5% 8~15 H B OT X TOMBERIK TR iz,
ADA 23 S 7z iAW 5 ER LR AT MSB0010294 D7 U 7 7 o ZADHENNNGRD BTz
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TS 2.6.4 FYEEERBROBESC

ZEh, SIERMEORELS MSB0010294 O PK #E#h &5 L) lIciziF bk (K2.64-1), A
L. ZOBIGRIIEEMIREN 1 pg/mL Kiili & 722 o T BRICR B A2 52T DIRRINAENE Y VT T U ARH 5
NABEEGRERTLH D, 20O LI, GEFEMEORBIC L AEEOIK T, EEmR 7 V750 A
DN ELISA TD MSB0010294 D5 E (TR LTV ATt & 5

CD-1 ¥ U AIZHIT % 4 BEHRGFERER (RF2740, €2 2—/1 265 £ 6 M) Tix, K501
WETNZ 3. 8, 10, 15, 22 % TF29 H BIZ ADA JIiE DO DMiER R 2 BRIR L7z, Fik& LT, 7
N~ T e Lizw 7 A 37 L1 15 8 (40.5%) 7% ADA BEMETH 0 | AR &RE L 0 &R CRBLER
o Te (32.64-10), ADA OPEAIT 8 H FIZHRANCEBI S iz, @ EHET ADA OFEBLRN
K> 7Dk, SPR IETOWMERYIC X 2 THICERE L CW D AREMNE WV, D 2 FoK ol T
ADA BRINE NI, THUIMEMNRZ L EEZDND, ZORBRTIE TK L USIE RO
R 28 (BT 74 M) 2220, R—ERICET S PK(Z D%5A . TK)E ADA EADERE
W7 Bhd A 5% Z LIXTE ooz,

%£26.4-10 CD-1 YV RIZHEITHREREDFKIERE (RF2740)

58 (mg/kg) i i At
20 2/6 (33%) 3/6 (50%) 5/12 (42%)
40 2/6 (33%) 5/7 (71%) 7/13 (54%)
140 1/6 (17%) 2/6 (33%) 3/12 (25%)
it 5/18 (28%) 10/19 (53%) 15/37 (41%)

Source: Table 8-13, Subreport D-I029 of RF2740

Wistar Han 7 » MZHE 1 BIO# 5217 7c 4 BER G- HHREBR (RF3310, £ 2—/12.65 & 6
ZM) TiL, ERNENT 1, 3, 8, 10, 15, 22 XU 29 H BIZ ADA JIiE H O Mk w4 Mk O Bhi
PHEE L7, SPRIEDRILIRIZEEIREEAR 7T v 72 HWWT, ADA ZHIE L7, fiFfkE LT, 7
~ T E2%E LT v F36EH 9L (25%) T ADA WPEAE L=, IR EEED ADA BPEEN 3 Lo H
H 2 IEE O HERED ADA BEEW 2 IC0 5 6 1 BT, 5EIE&EGHZOT ~)L~ T REHER 3 F)E
B OWEEHER & R L TREIIR T L TWE2Z 005, ADA N7 L~ 7 D2 1ET 5 &
INZRZT BT, ZHUTK L CREARRED 3 JCD ADA BBtEEi Tt 7Ub~ 7 OREHBICE
WTHIERM (77205 ADA PEAE) ICXDFERZEITRD R o7, BHEETHETOR
FEOARFIL, B2 )7 T 0 AOENINT X » TIREENED Lz 2 & Xt ADA 728 ECLA #IE T
DIRIREDOT N~ 7 O Z2E LI 2 L 2meT 5,

3.3.2 EIF-EBICE T HRERY

B =7 AP IZEIT D PK/PD B (RE2120, ¥ =2—/L2.6.5 £ 55M) Tk, ABRETEONC 4,
7. 10, 14, 21, 28, 35 X142 H HIZ ADA JIEH O MKk 28I L7, fiFé LT, AFlZ&S
L7cH /L 9 UL 9 T (100%) T ADA 23pEA L7z, (AR & R HERETIL, 14 B BT ADA OF38
DROLNT=, 72720, B E LTHAERO 1 LTI, #5% 10 A BIZT TICRBEDRRD 51T
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TS 2.6.4 FYEEERBROBESC

W2, FAUCK L TR HERETIX ADA OFBLNELS, 14, 28 XTV35 HE ORI ESED T, =
TR L b < WRFEELEEZ W0 7o T DI2, EREEMIC K 5 P a0 7cloh & B2 bz,

H=T A VIVICET D 4 BREHRGEERRBR (RF2710, TV 22—/ 265 £ 8 M) TlL, #5
AIEONZ 8, 15, 22 KTV 29 HE (ZENZENO#&5H1) (2 ADA HIEH O ks e 2 KB HEE L
Too FERE LT, 7N~ T HFEE Lo /v 12 ILH 3 L (25%) T ADA DSFEAE L7- (£ 2.64-11),
ADA OFEBLX 15 X% 22 HBIZHEO b, KRB TIEL, T3 TOH /LT ADA OFBNEDH bl
ToHIER O RF2120 ikBE L 0 &, FAEIX D DICE N> TSI EERMLETH D, 2O RF2710 BT
ZE Y EWVIREENEO LN Z b, HHERHE SHERIZEIT 280 ADA ORBLRIL, &m0
IR EE DWTRERMN X 2 F W& 52 7o rIRetEA @V, B4 0701039M (ffl{A% 75 CTFoR) TIXIREEO
BTFEEWZ VT T ANRRD B, ADA BT )L~ T O PKITHEL TWDH I EREZ LN (3
264 -12), HAHWIE, BEEEOBIHIMEA LAY > 72 Z L 1X, ECLA IZB W TERWIEED 7 L~
T O ADA IZ K> THiESN AL H D,

£264-11 AZVAFINIZE T HREREDOREIRE (RF2710)
58 (mg/kg) i i At
20 1/2 (50%) 1/2 (50%) 2/4 (50%)
40 0/2 (0%) 0/2 (0%) 0/4 (0%)
140 1/2 (50%) 0/2 (0%) 1/4 (25%)
ot 2/6 (33%) 1/6 (17%) 3/12 (25%)

Source: Tables 6-8, Subreport D-10-031 of RF2710

%26.4-12 A=H AHIL 0701039M (3§ 1+ B EIRMIBEH DT/ PK /85 A—4  (RF2710)
&5‘% Day Crnax AUC16s8 ti2 CL Vss Vz
(mg/kg) (pg/mL) (pg-h/mL) (h) (mL/h/kg) (mL/kg) (mL/kg)

20 1 373 18800 61.4 0.879 80.1 77.9
20 22 425 12200 314 1.60 63.9 72.5

Source: Appendix 8 of RF2710
AUCies: #5545 0 5172 & 168 W) COMBIGRIIR FEAL CL: 7 ) 7 7 2 A; Conan: SIS t: 50000; Ve
THRMNC I D 0MMAFE; Ve EHARIBIZIS T 2 0 AR

=7 A PITEIT D 13 BEOKER5FERB (RF4990, €Y =2—/L 265 £ 9 &) Tii,
BH-HI, 8. 29, 36, 50, 64, 78 X Ur85 HA (ZNEhO#5HI) WNCEEMIFF O 2 HEZ &
(2. ADA JIEH D MR 2T X TOE LRI L 72, 298 L7 X TORET, ADA (ZR2MHET
bole, 13 HEMOKERGEERBRTIL, b7 7REDN ADA JIEIEICB W T S5 A7 3R
JEZHBZ TUWTZD T, ADA BEIEEMNRE0 By~ 7= 2 Lk, ADA @231 2 WEHERY) o T4
LB ERTEEZLND,

ADA HIEEDIEMFFANET, EmHEOT ~L~ 7 COREFMER S Z i 2 123 R+ Th -
77 BRBRICZRIT DO MR BRI, [F—Ra CHIE ST b~ TR LT, 72
72U, FERGRRBR I DB MR O E BT, BEREOEVWEHEET LI LICh DD, A
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TS 2.6.4 FYEEERBROBESC

H72 R 63 2 BT A, T2 & 2 OE) T ADA JIEIZHB W TR S U722 WO G0 R SO A3
Hol-L LTH, T 13 BERGFHEERB CIBRERZIKTIEL LIV TERN-T2EEZD
N5, £z, 7L< 7de MUFURTHY | I=27 A P ICBIT 2 0EREEREEEZ, B Mo
HZREBROTHENCY TIDDH I LITTERVEEZEZ LN D,

4 o

RF2710 28 2 RN 5-% O E FIRBTOEH o maE (HE&kO&GREIZED &3,
Vss:40.8~67.2 mL/kg) &, W=7 A L OIiGEEFRETH 7= (£ 264 -8), 7L< 7L
fafsis B2 e & 55 1gG (Immunoglobulin class G) 1 HUATTFHIZ L5 PK ZE#h 2R 2 & LT
FTHIL 2 WIBEHIERRBO DR Nho 7o 2 &0 h, M MRBIIEERER LR/ -2 EB XL
b,

B A TR 2 S L 72 0o T2 7o) MR OV BATIZRHE L e o 7o (2.6.6.6 FithitBR
OELSIR), 72720, 1gG 7 7 ZADOPURITRFLHFIC S ns Z ERMmb TV A7 (Hurley
2011 ZHR) . 7L T THHAHBITR THIEN S,

5 #H

NAFT 7 7 ao—EAEELORBTTHEND DX INAXTF REflr DT I ) B~DIET
H%, ICH-S6 HA KT A2 TAAL AT 7 v v— s HERLOIEFRICI T D225 12,
— D EFE N T IS S N DUEROAERNEA Z TR~ LR B IIL RV St s TR Y . U
I 5 RRBRILFE L L7220 72,

6 HEMtt

T2 7R, WRMESRE 7 a7 ) v LRk, NRTTFRET I BRI REINS T2, BEICES
T B REBRITFEM LR h o 7,

7 EYEBRERFHEVHREER

S ENREF I BAEH OFRBRIT TN L e o7z, £, FREAYRIEERIK invitro X T in vivo HEWY)FH
AAEARBR G i L7e oz, A b IA VIXEHe CYP BEROX U X o b—ra Va5
ZIHREMED B D (Lee 2010; Morgan 2008 ZHR) Z &, YA R A VMR 13K & OFEWFH A AR
%5 &k Z M2\, invitro DFFffET — Z IZHESWTTRIT 200, BIED L Z A, #YT
b5 EEZ LTV (Girish 2011 ; Kraynov2011 B, 7272 L, 7L~ 7X, ZO% A I A
VU REME A BT S & FHIE S OFEMM EAERIZBE ST 2 RN H D720 BRIRRBERTZ
I L. (£ 2—/127232558H),
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TS 2.6.4 FYEEERBROBESC

8 ZFDDEMEESER
8.1 FEEEIDRIZCEITHEMEEERETIL

T T DOMERR/N ST ZRERRTET D720, IEENA CSTBL6 ~ 7 AZHIT 5 Hak 5
B (IONC030820lRT ; £ = —/12.6.2.23.7 ) ZFEhi L7=, ZORBRTIX, v 7 A2 25, 50,
100, 200 X% 400 pg D7 ~/b~ 7 Z HEEARNEE G- U, AR DN R O 5 A, WO
PK ZHIE L7z,

R EAROFTE T /MZH IO D120, 7T~ 7 DI o PK K OMER 5 H KT — 4 %25
RFEATT CHEA ST (15-1VI53-P0, £ 22—/ 2.6.5 % 11, Mager & O Jusko, 2001 ; Mager
J% O Krzyzanski, 2005 2 ) , 3.1 pg/mL O 7 L~ TR T 50%AEM) S A RDER SN2 EnD,
65% M N 95 %Kiy 5 A2 1G5 7o OITME /R MAFEREE X, N4 5.7 KO 58.8 pyg/mL & HER S
Too TAUL, MC38 v U AR FET NV CIESGOMIEHELZ S EEZ LIZHETH D 400 pg (FV 22—
V262222 2) G L& & OFARMAERE D 50 pg/mL TP L Tz,

82 AH=UAHYLHLLE FADEYBEDTFAE
Co & AUC 1L, 3 2DOh =7 A FNERIND, 20~140 mg/kg O FHEHFH TIEIEHEICHAI L TH

0. BERINEEZ VT T A0 RS (F£2.64-13), tp £ 27 U7 7 A1, RF2120 KO
RF2710 128 T, 20~140 mg/kg O H &FiPH CRIEE TH -7,

£264-13 HZOAHFIIZEITEPKRERUETK /RS A—4% (5 158)
R el EiaEn s Co (ug/mL) AUC (ug-h/mL) ti2 (h) CL (mL/h/kg)
(mg/kg)

RF2120 3M 0.8 19+7.02 807+31.8 32.343.37 0.992+0.0392
3M 4 97.8+17.3 32704273 33.145.76 1.23+0.101
3M 20 4744329 3110017000 64.2431.7 0.766+0.346

RF2710 2M+2F 20 409+27.9 23200+3140 62.246.27 0.709+0.126

2M+2F 60 1710278 8790015200 62.246.37 0.588+0.109
2M+2F 140 3680+494 201000+24300 58.9+11.6 0.593+0.0844

RF4990 3M 20 496.0+79.7 24015.1+793.2 NC NC
3F 20 431.0+52.4 24378.8+4059.9 NC NC
3M 60 1501.94247.2 | 74279.7£14209.3 NC NC
3F 60 1854.4+854.6 | 82476.2+12377.2 NC NC
5M 140 4660.1£89.2 | 274427.1£32794.4 NC NC
5F 140 4197.4+586.4 | 223285.1+48174.9 NC NC

Source: Table 2, Section 3.1 of RF2120; Table 1, Section 7.2.2 of RF2710; Table I, Section 7.2.2 of RF4990
AUC: PRI MR T HAG; Cor FIRNIE G ELORE, CL: 7 U7 72 A; F: M, M: I NC: FHHEET; t: 2l
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EMCRBIFDZIUT T A, & bOKEE 10kg, W=7 A P ILOREL 2.6 kg, Fl%E 075 &
L7e7a A N w72 R 5—0 7% TTHlL7 (Dong 2011 M), h=27 AP ZBTFH7 Y
7 7 v A4 0.00153~0.00199 L/h 225, & v U T T o AFIT 0.0181~0.0235 L/h & TRl S i
Too HEEIZHNZ 70 kg 1X, (REOERED KTV 73 kg 1T o7z, Fo, Fokav7s e MREE
PK ETALOY UT 72 A% 0.0268 Lh, 95%(EFE XM 0.0190~0.0630 L/h (£ =—/L 2.7.2.3.1
M) THY, ZhUIT e A N v I A=Y T TOTRANELE ER>TWVWD, 7rA N v 7 R/
— V7 TOTVHNEE e N TOERT =N L TEY ., I=27 A PN PK il FE /B fE
ELTHEYICThHoTZ L ERLTWD,

9 BERUHER

TV TR, MIRSMERICRE ST 2R T T END PK 7r 7 7 A VER L, v T A LTIV
BWT—REEM R VT 7 R LERNZN LTIfaftE s V7 7 v ZADORIENRD biv/z, PK
EMTIX L LT/ ra /"= s AV MDA GE W, v~ T AEHLONTATEH, PKRBRIZEBN
TR (EREZN L2 VT 7 A) 1% 20mgkg X3 LIRWHETHRfLEZ, 7L~
DOAARFEIL, SO M TMEEOFBBNTH o7z, ~ 7 R &V 5 BERBR T,
20~140 mg/kg O FH EAGH TRIFRE D tip 23588 H L (58~70 Fefi]) . A=NAENEZ U 7 7 v A D fiafi
DRI S Tz,

VALY ILONTIICBWTHLHEEREETRD N2 -T2, v 7 A (RF2740) MO L
(RF2710, RF4990) ~®if 1 [AOF 5Tk, 4~5 [HOHGHZICH TN RERNRD L, ek
% 13 Bl B O 5% TIEEMOBEINIFE D biveiroT,

T L= TIXE O RIERICE > CTRIEX VX IETH D720 W oML OFET > E Tl 7
U2 THURRFRO I D Z b, EIRT — % # RS 2 L CEETHILERD D, 2RO
BLELT, 7T~ TmHE LT~ 2D 405~100%, 7 v b 222%., KO ILD 0~100% TH
HIATREZR L UL D ADA N L7z, =~ T ALV IILOREBR T, L THENEWIE 0RO %
BUREPMED T2, ZHUXT A~ T D R T 7RI K D ADA IEY FIER LTV 5 ATREMED &
%o RO DO ERE T BBLENME HE SN AEER H o 72 & LTH  IBEEICITHER W20,
FERBROFERIC L AT, BT, BRI LI ADA BT SN~ T D7 VT TV ARSI
LAHEMER S D03, HIIKIRE DO T ~ L~ 7 ORIE S ADA BNFE LY | BN EEREDO 7 VT Z
VAPEFIL T RNWE XIS, U T T AOEEBFEIRFICE Z D Z EIC K o TREMELS 725 7]
EMELHD, ZOXHCEMITBIT D MUED T L~ TIZxPT 20 REDORBEEIL, & hTOD
THENZIZEH TIE LR, D=7 A P ICEIT 2 EHRBR T, &5 WM 28 U TEENHERF ST
Wz,

R CORER PK BT AN 7 VT T A, H=I A FLTOTaRA N w7 RAr—1 v
FWZE-oTTFHIENZbED L L —&LTEY ., ZHIFFERE PK B0 FE R MEMFE S LTl
= APALREYTHDL I EERLTVD,
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Table 1 Summary of all Pharmacokinetics Studies (avelumab, also known as MSB0010718C or MSB0010718)
Method of Testing Study
Type of study Test system administration facility number Location

Analytical Methods and Validation
Validation of the Immunoassay Method PBTM-105-00 | N.A. N.A. Istituto di Ricerche Biomediche | RF5080 422.1.1
for the Quantification of Anti-PD-L1 (MSB0010718) in RBM S.p.A, Italy
Monkey Serum
Validation of the Immunogenicity Method PBTM-106- | N.A. N.A. Istituto di Ricerche Biomediche | RF5090 42212
00 for the Detection of Binding Antibodies Anti RBM S.p.A, Italy
MSB0010718 (Anti-PD-L1) in Monkey Serum
Absorption
PK study of anti-PDL1 F02 in CD-1 mice after single CD-1 Mice iv. EMD Serono Research Center | B-Il009 42222
dose MSB0010294H Inc. (Reference)

test article Billerica, MA, USA
PK/PD study of anti-PDL1 MSB0010682 in Cynomolgus iv. Istituto di Ricerche Biomediche | RF2120 42221
cynomolgus monkeys after single dose monkeys RBM S.p.A, Italy (Reference)

MSB0010682 test

article
Repeat-dose (4-week) toxicity study in CD-1 mice by CD-1 Mice i.v. bolus Istituto di Ricerche Biomediche | RF2740 42321
Intravenous route RBM S.p.A, Italy
Repeat-dose (4-week) toxicity study in Wistar Han rats | Wistar Han rats i.v. bolus Istituto di Ricerche Biomediche | RF3310 42323
by intravenous route RBM S.p.A, Italy (Reference)
Repeat-dose (4-week) toxicity study in cynomolgus Cynomolgus i.v. infusion Istituto di Ricerche Biomediche | RF2710 42324
monkeys by intravenous infusion monkeys RBM S.p.A, Italy
Repeat-dose (13-week study with 8-week recovery Cynomolgus i.v. infusion Istituto di Ricerche Biomediche | RF4990 42325
period) toxicity study in cynomolgus monkeys by monkeys RBM S.p.A, Italy
intravenous infusion
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Table 1 (continued) Summary of all Pharmacokinetics Studies (avelumab, also known as MSB0010718C or MSB0010718)

Type of study Test system Method of Testing Study Location
administration facility number
Distribution
No studies N.A. N.A. N.A. N.A.
performed
Metabolism
No studies N.A. N.A. N.A. N.A.
performed
Excretion
No studies N.A. N.A. N.A. N.A.
performed
Pharmacokinetic drug interactions
No studies N.A. N.A. N.A. N.A.
performed
Other
PK/PD study in non-tumor bearing C57BL/6 mice C57BL/6 mice V. EMD Serono Research Center | IONC030820M | 4.2.1.1.10
Inc. ERT
Billerica, MA, USA
Population PK Modelling of Mice and Monkey Data, multiple Lv. Merck KGaA B1Vi53-P0 4227
and Human Extrapolation Based on Mouse Target Darmstadt, Germany
Occupancy Data

i.v.:intravenous; N.A.: not applicable; PD: pharmacodynamic; PK: pharmacokinetic
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Table 2 Analytical Method: Validation of Avelumab in Monkey Serum (RF5080)
Batch No.: S148/211017/P1/DS S148/L4 Test Article: avelumab
Location in CTD: 4.2.2.1.1 Study Number: RF5080

Method Name: Immunoassay Method for the Quantification of Anti-PD-L1 (MSB0010718) in Monkey Serum

Report Number: RF5080

Method principle: A Gyrolab assay was employed for the quantitative determination of avelumab in monkey serum. Avelumab was captured with biotinylated recombinant human PDL1-Fc (=huB7-
H1/Fc) immobilized on the surface of a Gyrolab disk. Bound avelumab was detected using Alexa Fluor-647 labelled huB7-H1/Fc.

Tabulated results:

Assay Range 0.9 —280.6 ng/mL
Intrabatch Precision (CV %) LLOQ 0to 17.8%
LQC 1.7t0 17.6%
MQC 0.8 to 8.9%
HQC 0.8t0 6.2%
ULOQ 2.0 to 6.8%
Intrabatch Accuracy (% BIAS) LLOQ -3.3 t0 20%
LQC -3.3t020%
MQC -18.5 t0 -6.5%
HQC -10.4 t0 10.3%
ULOQ -12.9 t0 4.5%
Interbatch Precision (CV %) LLOQ 11.2%
LQC 10.7%
MQC 6.6%
HQC 8.3%
ULOQ 7.1%
Interbatch Accuracy (% BIAS) LLOQ 8.8%
LQC 8.0%
MQC -13.0%
HQC -3.2%
ULOQ -6.5%
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Method Name: Immunoassay Method for the Quantification of Anti-PD-L1 (MSB0010718) in Monkey Serum

Report Number: RF5080

Method principle: A Gyrolab assay was employed for the quantitative determination of avelumab in monkey serum. Avelumab was captured with biotinylated recombinant human PDL1-Fc (=huB7-
H1/Fc) immobilized on the surface of a Gyrolab disk. Bound avelumab was detected using Alexa Fluor-647 labelled huB7-H1/Fc.

Tabulated results:

(continued)
Calibration Range Inter-curve precision (CV %) 2.9 t0 10.0%

Inter-curve accuracy (% BIAS) -3.9t0 10.0%
Selectivity Blank 100 % < LLOQ

LLOQ spiked 100 % of samples within + 25 % accuracy
Linearity of dilution: Samples spiked with 5000 pg/mL within £ 20 % accuracy and + 20 % precision
Hook Effect No hook effect up to 5000 pg/mL
Freeze-Thaw Stability Up to five cycles Stable
Bench-Top Stability Up to 8 hours and/or 5 disks per batch Stable
Long Term Stability Up to 12 months at -80°C Stable
Carry-Over no carry-over observed

Source: RF5080

CV %: coefficient of variation (sometimes described in report as RSD: relative standard deviation); HQC: high quality control; LLOQ: lower limit of quantitation; LQC: low
quality control; MQC: medium quality control; ULOQ: upper limit of quantitation

Avelumab is also referred to as MSB0010718 and MSB0010718C
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Table 3 Analytical Method: Validation of anti-Avelumab in Monkey Serum (RF5090)
Batch No.: S148/211017/P1/DS S148/L4 Test Article: avelumab
Location in CTD: 4.2.2.1.2 Study Number: RF5090

Method Name: ELISA Method PBTM-106-00 for the Detection of Binding Antibodies Against MSB0010718 (Anti-PD-L1) in Monkey Serum

Report Number: RF5090

Method principle: A validated bridging ELISA was used to assess immunogenicity in cynomolgus monkey serum. Avelumab is immobilized on the surface of a microtiter plate. Unknown samples
and controls are added. Bound anti-avelumab antibodies are subsequently detected with a biotin labeled avelumab followed by HRP labeled streptavidin and TMB. A fixed cut-point based on the
99.9" percentile of 50 untreated monkey serum samples (25 males; 25 females) is used to identify positive samples.

Target Analyte(s): Antibodies directed against avelumab

Tabulated results:

Screening Cut-Point Fixed Cut-Point Ratio
Specificity Cut-Point 19.13% inhibition
Relative assay sensitivity 40 ng/mL
Recovery HPC 79.0 to 90.6%
LPC 94.3 to 124.1%
Drug tolerance HPC 938 ng/mL
LPC 14.6 ng/mL
Intra-Assay Precision (CV%) NC 2.37t0 19.97%
LPC 0.31 to 8.08%
HPC 0.21 t0 4.27%
Inter-Assay Precision (CV%) NC 6.60%
LPC 7.68%
HPC 7.72%
Freeze-Thaw Stability Up to five cycles Stable
Bench-Top Stability Up to 4 hours Stable
Long Term Stability Up to 12 months at -80°C Stable

Source: RF5090
CV %: coefficient of variation; HPC: high positive control; LPC: low positive control; NC: negative control; ULOQ: upper limit of quantitation
Avelumab is also referred to as MSB0010718 and MSB0010718C
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Table 4 Absorption After a Single Dose in CD-1 Mouse (B-I-009)

Batch: A08-274-1
Location in CTD: 4.2.2.2.1

Test Article: MSB0010294
Study No.B-l-009 (PK Il-05)

Report Number B--009 Pharmacokinetic Evaluation of Four Anti PD-L1 candidates (A02, F02, C11, HO5)
Species/Strain CD-1 Mouse
Feeding condition NS
Vehicle/formulation NS
Method of administration iv.
Sample (whole blood, plasma, serum) Plasma
Analyte MSB0010294
Assay Immunoassay
Number of animals 3 3 3
Gender NS NS NS
Dose (mg/kg) 0.4 mg/kg 4 mg/kg 20 mg/kg
PK parameters from noncompartmental analysis:
Cinax (1g/mL) 9.91 96.1 675
AUC) (mg-h/mL) 0.079 2.74 14.1
CL (mL/h/kg) 5.04 1.29 1.20
V, (mL/kg) 100 73.3 79.5
Vg (mL/kg) 73.3 66.9 73.9
ti (h) 13.7 39.4 46.1
MRT (h) 14.6 51.9 61.8
Additional Information
Immunogenicity: ADA positive 3/3 3/3 3/3
Source: B-IH009
CONFIDENTIAL 732
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(Continued)
AUC ast:: area under the concentration-time curve through the last observed concentration; CL: total systemic clearance; Cmax: maximum observed concentration; MRT: mean

residence time; NS: not specified; PK: pharmacokinetic; ti2: terminal half life; Vss: volume of distribution at steady state; V: terminal phase volume of distribution
MSB0010294 is equivalent to MSB0010294H, a precursor antibody to avelumab (refer to Module 2.6.2.1)
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Table 5 Absorption After a Single Dose in Monkey (RF2120)
Batch: A10-134-4 Test Article: MSB0010682
Location in CTD: 4.2.2.2.2 Study No. RF2120 (D- l004)
Report Number RF2120 MSB0010682 (Anti-PDL1): PK/PD Study After Single Intravenous Administration in Monkeys
Species Cynomolgus monkey
Feeding condition Fasted
Vehicle/formulation 10 mM sodium acetate, 140 mM sodium chloride pH 6.00 no pH adjustment, 0.05% (v/v) Tween-20
Method of administration iv.
Sample (whole blood, plasma, serum) Serum
Analyte Anti-PDL1 MSB0010682
Assay Electrochemiluminescence (ECLA)
Gender (M/F)/number of animals M/3 M/3 M/3
Dose (mg/kg) 0.8 mg/kg 4 mg/kg 20 mg/kg

PK parameters from noncompartmental analysis:

Cy (pg/mL) 19+£7.02 9784173 474 +£32.9
AUC(ug-h/mL) 807 +31.8 3270 + 273 31100 + 17000
ti2 (h) 32.3+3.37 33.145.76 64.2+31.7
CL (mL/h/kg) 0.992 £0.0392 1.23 £0.101 0.766 + 0.346
V, (mL/kg) 46.3 +6.58 59.0+13.7 60.642.93
V. (mL/kg) 54.0 +2.80 7024225 74.1%13.0
MRT (h) 54.4+1.06 56.7415.0 109 +41.1

Additional Information:
Immunogenicity: ADA positive 3/3 3/3 3/3

Source: RF2120

AUC: area under the concentration-time curve; Co: initial observed concentration; CL: total systemic clearance; i.v.: intravenous; MRT: mean residence time; PK: pharmacokinetic;
t12: terminal half life; V: terminal phase volume of distribution; Vss: volume of distribution at steady state

MSBO0010682 is a precursor antibody to avelumab (refer to Module 2.6.2.1)
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Table 6 Absorption After Repeated Doses in CD-1 Mice (RF2740)
Batch: A10-260-13 Test Article: avelumab
Location in CTD: 4.2.3.2.1 Study No. RF2740

RF2740 MSB0010718 (anti-PD-L1) — 4-week Toxicity/Tolerance Study in CD-1 Mice by Intravenous route, The TK data are reported in the

Report Number report D- 029

Species/Strain CD-1 Mice

Feeding condition Fed

Vehicle/formulation 10 mM sodium acetate, 140 mM sodium chloride, 0.05% (v/v) Tween-20, pH 6.00

Method of administration iv.

Sample (whole blood, plasma, serum) Plasma

Analyte avelumab

Assay Electrochemiluminescence (ECLA)

Number of animals 3 3 3 3 3 3
Gender M F M F M F
Dose (mg/kg) 20 mg/kg 20 mg/kg 40 mg/kg 40 mg/kg 140 mg/kg 140 mg/kg
Dose Ratio 1 1 2 2 7 7

PK parameters from toxicokinetics (Week 1):

AUC ¢ (ng-h/mL) 20100 21800 33800 38900 124000 120000
AUC 43 (norm) 1010 1090 845 972 888 860
CL (mL/h/kg) 0.771 0.755 0.976 0.734 0.965 0.946
V, (mL/kg) 87.3 77.8 93.5 96.6 82.4 88
Vg (mL/kg) 87.6 76.2 94.4 98 83.1 91.1
t12 (h) 78.5 71.4 66.4 91.2 59.1 64.5
AUC 43 ratio 1 1 1.7 1.8 6.2 5.5
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RF2740 MSB0010718 (anti-PD-L1) — 4-week Toxicity/Tolerance Study in CD-1 Mice by Intravenous route, The TK data are reported in the

Report Number report D- 029

Species/Strain CD-1 Mice

Feeding condition Fed

Vehicle/formulation 10 mM sodium acetate, 140 mM sodium chloride, 0.05% (v/v) Tween-20, pH 6.00

Method of administration iv.

Sample (whole blood, plasma, serum) Plasma

Analyte avelumab

Assay Electrochemiluminescence (ECLA)

Number of animals 3 3 3 3 3 3
Gender M F M F M F
Dose (mg/kg) 20 mg/kg 20 mg/kg 40 mg/kg 40 mg/kg 140 mg/kg 140 mg/kg
Dose Ratio 1 1 2 2 7 7

PK parameters from toxicokinetics (Week 4):

AUCi¢s (pg-h/mL) 20700 22600 30000 38600 111000 117000
AUC;¢s (norm) 1030 1130 749 964 792 837
CL (mL/h/kg) 0.763 0.841 1.2 0.857 1.07 0.883
V, (mL/kg) 81.1 55 84.6 73.3 91.2 96.7
V¢ (mL/kg) 81.9 57 84.4 76.2 92.9 103

tiz (h) 73.7 453 48.7 59.3 59.3 75.9
RAAuc 1.03 1.04 0.886 0.992 0.892 0.973

Additional information:

Immunogenicity: ADA positive 2/6M 3/6F 2/6M S/7F 1/6M 2/6F

Source: RF2740

AUC:6s: area under the concentration-time curve till the last observed concentration; AUC1es (norm): AUCies divided by dose; CL: total systemic clearance; PK: pharmacokinetic;
RAAuc: AUCi6s (Week 4)/AUC 168 (Week 1); V2: terminal phase volume of distribution; Vss: volume of distribution at steady state; ti2: terminal half life

Avelumab is also referred to as MSB0010718 and MSB0010718C

Two out of 12 mice (both female) of the control group (treated with vehicle) were tested positive for ADA.

Different animals were used for immunogenicity assessments.

CONFIDENTIAL

Document No. 0900babe80b7a38av2.0 INFORMATION
Object No. 0900babe80c5dbb9

11/32



TS 2.6.5 EYBEBERBROBER

Table 7 Absorption After Repeated Doses in Wistar Han Rats (RF3310)

Batch: A10-329-12
Location in CTD: 4.2.3.2.3

Test Article: avelumab
Study No. RF3310

Report Number

RF3310 MSB0010718 (anti-PD-L1) — 4-week Toxicity/Tolerance Study in Rats by Intravenous route
The TK data are reported in the report D-Il-005

Species/Strain

Wistar Han rat

Feeding condition

Fed

Vehicle/formulation 280 mM Mannitol, 10 mM Acetate, 1.4 mM Methionine, 0.05% Tween 20 pH 5.5
Method of administration iv.
Sample (whole blood, plasma, serum) Plasma
Analyte avelumab
Assay Electrochemiluminescence (ECLA)
Number of animals 3 3 3 3 3 3
Gender M F M F M F
Dose (mg/kg) 20 mg/kg 20 mg/kg 40 mg/kg 40 mg/kg 140 mg/kg 140 mg/kg
Dose Ratio 1 1 2 2 7 7
PK parameters from toxicokinetics (Week 1):
Co (ng/mL) 536 384 520 715 4380 2610
tz (h) 168 168 168 168 168 168
Cz(png/mL) 104 80.0 124 117 805 542
AUC168 (ng-h/mL) 31605 25284 48376 40953 252210 169579
t1/2 (h) 144 116 107 112 132 92.9
CL (mL/h/kg) 0.375 0.517 0.593 0.668 0.346 0.578
Vss (mL/kg) 71.6 82.4 80.7 99.3 61.0 79.3
Vz(mL/kg) 78.0 86.5 91.1 108 65.6 77.4
M/F AUC 168 ratio 1.3 - 1.2 - 1.5 -
AUC168 ratio 1 1 1.5 1.6 8.0 6.7
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RF3310 MSB0010718 (anti-PD-L1) — 4-week Toxicity/Tolerance Study in Rats by Intravenous route

Report Number .

The TK data are reported in the report D-I-005
Species/Strain Wistar Han rat
Feeding condition Fed

Vehicle/formulation

Method of administration

280 mM Mannitol, 10 mM Acetate, 1.4 mM Methionine, 0.05% Tween 20 pH 5.5

iv.

Sample (whole blood, plasma, serum) Plasma
Analyte avelumab
Assay Electrochemiluminescence (ECLA)
Number of animals 3 3 3 3
Gender M F M F
Dose (mg/kg) 20 mg/kg 20 mg/kg 40 mg/kg 40 mg/kg
Dose Ratio 1 1 2 2
PK parameters from toxicokinetics (Week 5):
Co (pug/mL) 559 630 1420 1400
tz (h) 168 168 168 168
Cz (ng/mL) 115 184 290 308
AUCI168 (ng-h/mL) 39236 52209 100600 89748
t12 (h) 111 144 94.1 112
CL,, (mL/h/kg) 0.510 0.383 0.398 0.446
Vss (mL/kg) 72.1 73.4 51.7 71.5
Vz(mL/kg) 81.4 79.8 54.0 71.8
M/F AUCi168 ratio 0.8 - 1.1 -
AUCI168 ratio 1 1 2.6 1.7
RAAuc 1.2 2.1 2.1 22
Additional information:
Immunogenicity: ADA positive 3/6M 0/6F 0/6M 3/6F
Source: RF3310
CONFIDENTIAL 13/32
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M

140 mg/kg
7

4000
168
1240
333865
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0.419
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F
140 mg/kg
7

3830
168
977
274237
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0.511
95.3
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(Continued)
AUC 6s: area under the concentration-time curve through 168 hours; AUCies ratio: AUC16s/AUC16s at 20 mg/kg; Co: initial observed concentration; Cz: last observed

concentration; CLss: clearance at steady state; i.v.: intravenous; M/F AUC168 ratio: AUC1es for M/AUCies for F; PK: pharmacokinetic; RAauc: relative accumulation AUC16s
(Week 5)/AUC16s (Week 1); ti/2: terminal half life; t.: time of last observed concentration; V: terminal phase volume of distribution; Vss: volume of distribution at steady state
Avelumab is also referred to as MSB0010718 and MSB0010718C Different animals were used for immunogenicity assessments.
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Table 8 Absorption After Repeated Doses in Cynomolgus Monkey (4 weeks; RF2710)
Batch: A10-329-12 Test Article: avelumab
Location in CTD: 4.2.3.2.4 Study No. RF2710 (D- l031)
Report Number RF2710 MSB0010718 (Anti-PD-L1): 4-week repeated-dose exploratory toxicity/tolerance study in Cynomolgus monkeys by intravenous infusion
Species Cynomolgus monkey
Feeding condition Fed
Vehicle/formulation 280 mM Mannitol, 10 mM Sodium Acetate, 1.4 mM Methionine, 0.05% Tween20, pH 5.50
Method of administration iv.
Sample (whole blood, plasma, serum) Serum
Analyte avelumab
Assay Electrochemiluminescence (ECLA)
Gender (M/F)/number of animals M/2 +F/2 M/2 +F/2 M/2 +F/2
Dose (mg/kg) 20 mg/kg 60 mg/kg 140 mg/kg
Dose Ratio 1 3 7

PK parameters from toxicokinetics (Week 1)

Crnax (ug/mL) 409+27.9 17104278 3680+494
AUC ¢ (ng-h/mL) 23200+3140 87900+15200 201000+24300
tip (h) 62.246.27 62.246.37 58.9+11.6
CL (mL/h/kg) 0.709+0.126 0.588+0.109 0.5934+0.0844
V, (mL/kg) 63.249.81 52.7+10.4 49.7+6.95
Vi (mL/kg) 67.248.92 50.4+8.30 50.9+5.74
AUC 43 ratio 1 3.8 8.7
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Report Number RF2710 MSB0010718 (Anti-PD-L1): 4-week repeated-dose exploratory toxicity/tolerance study in Cynomolgus monkeys by intravenous infusion
Species Cynomolgus monkey
Feeding condition Fed

Vehicle/formulation 280 mM Mannitol, 10 mM Sodium Acetate, 1.4 mM Methionine, 0.05% Tween20, pH 5.50

Method of administration iv.

Sample (whole blood, plasma, serum) Serum

Analyte avelumab

Assay Electrochemiluminescence (ECLA)

Gender (M/F)/number of animals M/2 +F/2 M/2 +F/2 M/2 +F/2
Dose (mg/kg) 20 mg/kg 60 mg/kg 140 mg/kg
Dose Ratio 1 3 7

PK parameters from toxicokinetics (Week 4)

Conax (pg/mL) 451425.1 20304300 4410+876
AUC;6s (ng-h/mL) 2640049590 115000£15700 227000467700
ti2 (h) 70.2430.1 67.3£13.2 57.6+1.10
CL (mL/h/kg) 0.764+0.562 0.439+0.0769 0.555+0.175
V, (mL/kg) 61+10.8 41.6+3.36 46+14.0

Vi (mL/kg) 58.626.60 40.842.52 47.7+12.4
AUC 63 ratio 1 4.4 8.6
Additional information:

Immunogenicity: ADA positive 12M; 12 F 0/2M; 02 F 1/2M; 02 F

Source: RF2710

AUC:es: area under the concentration-time curve through 168 hours; AUC s ratio: AUC16s/AUC 68 at 20 mg/kg; Co: initial observed concentration; CL: total systemic clearance;
C.: last observed concentration; i.v.: intravenous; PK: pharmacokinetic; t12: terminal half life; V: terminal phase volume of distribution; Vss: volume of distribution at steady state
Avelumab is also referred to as MSB0010718 and MSB0010718C
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Table 9

Batch: S148/211017/P1/DS S148/L1 and S148/211017/P1/DS S148/L4

Location in CTD: 4.2.3.2.5

Absorption After Repeated Doses in Cynomolgus Monkey (13 weeks plus 8 weeks recovery; RF4990)

Test Article: avelumab
Study No. RF4990

Report Number

RF4990 MSB0010718 (Anti-PD-L1): 13-week toxicity study in cynomolgus monkeys by intravenous infusion followed by an 8-week recovery

period

Species

Cynomolgus monkey

Feeding condition
Vehicle/formulation

Method of administration

Sample (whole blood, plasma, serum)
Analyte

Assay

Fed

280 mM Mannitol, 10 mM Sodium Acetate, 1.4 mM Methionine, 0.05% Tween20, pH 5.50*

i.v. infusion (1.5 hours),
Serum
avelumab

Electrochemiluminescence (ECLA)

Gender (M/F)/number of animals
Dose (mg/kg)

Dose Ratio

PK parameters from toxicokinetics (Week 1)

Cnax (1g/mL)

C, (ug/mL)
AUC s (ng-h/mL)
AUC s ratio

PK parameters from toxicokinetics (Week 5)

M/3 F/3

20 mg/kg 20 mg/kg

1 1
496.0£79.7 431.0+£52.4
50.3+20.4 54.4+15.2

24015.1+£793.2 24378.8+4059.9

1 1

M/3
60 mg/kg
3

1501.9+247.2
166.4+87.8
74279.7+14209.3
3.1

F/3
60 mg/kg

1854.4+854.6
195.2+30.2
82476.2+12377.2
34

Cinax (1g/mL) 563.9+91.7 595.9+84.6 2446.5+718.8 1940.7+183.8
C, (ng/mL) 65.7+39.0 78.9431.1 309.6+139.1 385.0+115.8
30920.5+7861.0 33340.8+7543.6 117727.5+ 128030.0+
AUChes (ngh/mL) 661212 25940.8
RAAuC 1.3£0.3 1.4+0.3 1.5+0.6 1.6+£0.4
AUC 4 ratio 1 1 3.8 3.8
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M/5
140 mg/kg
7

4660.1£89.2
536.1£239.0
274427.1+£32794.4
11.4

4444 .8+427.6
886.8+403.7

315139.9+
77498.2

1.1£0.2
10.2

F/5
140 mg/kg
7

4197.4+586.4
544.8+180.3
223285.1+48174.9
9.2

4349.24784.4
477.8+£370.5

275122.0+
82831.1

1.34£0.5
8.3
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Report Number RF 4.1990 MSB0010718 (Anti-PD-L1): 13-week toxicity study in cynomolgus monkeys by intravenous infusion followed by an 8-week recovery
period
Species Cynomolgus monkey

Feeding condition
Vehicle/formulation

Method of administration

Sample (whole blood, plasma, serum)
Analyte

Assay

Fed

280 mM Mannitol, 10 mM Sodium Acetate, 1.4 mM Methionine, 0.05% Tween20, pH 5.50*

i.v. infusion (1.5 hours),

Serum

avelumab

Electrochemiluminescence (ECLA)

Gender (M/F)/number of animals
Dose (mg/kg)

Dose Ratio

PK parameters from toxicokinetics (Week 13)

Crnax (ng/mL)
C, (ug/mL)

AUC; s (pg-h/mL)

RAauc
AUC]sg ratio
Additional information

Immunogenicity

Source:RF4990

M/3
20 mg/kg
1

561.8+15.4
95.5+65.6
33785.2+8902.3

1.4+0.4
1

0/3

F/3
20 mg/kg
1

609.5+89.8
86.4+34.0
33980.2+9274.7

1.4+0.3
1

0/3

M/3
60 mg/kg
3

2210.0+£93.2
305.1+163.6

110702.3+
26707.8

1.5+£0.2
33

0/3

F/3
60 mg/kg

2182.5+68.3
422.8+128.4

140645.1+
32878.2

1.7£0.5
4.1

0/3

M/5
140 mg/kg
7

4700.0+0.0
705.6+339.0

356513.8+
80008.7

1.3£0.2
10.6

0/5

F/5
140 mg/kg
7

4617.7£183.9
928.9+115.2

303661.8+
80271.8

1.4+0.5
8.9

0/5

AUC:es: area under the concentration-time curve through 168 hours; AUC s ratio: AUC16s/AUC 68 at 20 mg/kg; Co: initial observed concentration; CL: total systemic clearance;

C.: last observed concentration; i.v.: intravenous; PK: pharmacokinetic; RAauc: relative accumulation AUC16s (Week 5 or Week 13)/AUC16s (Week 1);
Avelumab is also referred to as MSB0010718 and MSB0010718C

t1/2: terminal half life;

a: for batch S148/211007/P1/DS S148/L1 used from study Week 1 to study Week 8 the vehicle was 280 mM Mannitol, 10 mM Acetate, 1.4 mM Methionine, 0.0025% Tween 20,
pH 5.5; for batch S148/211017/P1/DS S148/L4 used from study Week 9 to study Week 13 the vehicle was 280 mM Mannitol, 10 mM Acetate, 1.4 mM Methionine, 0.05% Tween

20, pH 5.5
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6 EVHEHER: ARKS
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9 FEMBREHER 1 : InVivo

%M DRI ER L R0 T

CONFIDENTIAL

Document No. 0900babe80b7a38av2.0 INFORMATION
Object No. 0900babe80c5dbb9

23/32



TS 2.6.5 EYBEBERBROBER

10 EWMEEEER : £ : In Vitro
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11 EVBEGER - HEEAHRER
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12 EYBEAR  EYKBBRROFERE
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15 EMEEGER - EYMMEEER
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16 EMEBREFER : TOfth

Table 10 Absorption and Target Occupancy After a Single Dose in C57BL/6 Mouse (IONC030820RT)
Batch: A10-329-12 Test Article: avelumab
Location in CTD: 4.2.1.1.1 Study No. IONC030820 HIRT (B- .—033)
Report Number IONCO03082013RT Pharmacodynamic Dose-Response to MSB0010718C after Single Administration in Non-Tumor Bearing C57BL/6 Mice
Species/Strain C57BL/6 Mouse
Feeding condition NS
Vehicle/formulation NS
Method of administration iv.
Sample (whole blood, plasma, serum) Plasma
Analyte avelumab
Assay Electrochemiluminescence (ECLA)
Number of animals 20 20 20 20 20
Gender (M/F) NS NS NS NS NS
Dose (mg/kg) 1.25 mg/kg 2.5 mg/kg 5 mg/kg 10 mg/kg 20 mg/kg

PK parameters from noncompartmental analysis:

Assumed Cy (pg/mL) 25 50 100 200 400
AUC),5 (mg-h/mL) 0.88 2.00 5.64 12.3 30.9
RAuc (fold) 1 226 6.39 13.9 35.0
CL (mL/h/kg) 1.42 1.25 0.887 0.814 0.644
V, (mL/kg) 322 254 15.3 21.6 36.9
Vs (mL/kg) 22.4 329 37.4 42.7 45.6
ti2 (h) 15.8 14.1 11.9 18.4 39.7
MRT (h) 15.7 26.2 42.2 52.5 69.6
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(continued)
Additional information: TO on PBMCs

day 2 76% 81% 91% 93% 97%
day 5 77% 78% 75% 80% 81%
day 8 2% 3% 32% 79% 82%
day 12 0% 0% 3% 0% 65%

Source: IONC030820 lRT
AUCust: area under the concentration-time curve through last observed concentration; Co: initial observed concentration; CL: total systemic clearance; i.v.: intravenous; MRT:

mean residence time; NS: not specified; PBMCs: peripheral blood mononuclear cells; PK: pharmacokinetic; RAauc: relative accumulation AUCast (Week 5)/AUC16s8 (Week 1); ti/2:
terminal half life; TO: target occupancy; Vz: terminal phase volume of distribution; Vss: volume of distribution at steady state
Avelumab is also referred to as MSB0010718 and MSB0010718C
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Table 11 Population PK Modeling of Mice and Monkey Data, and Human Extrapolation Based on Mouse Target Occupancy Data (Il-IV153-P0)

Location in CTD: 4.2.2.7.1 Study No. Ill-1V153-P0

Report: BIVI53-P0  Population PK Modelling of Mice and Monkey Data, and Human Extrapolation Based on Mouse Target Occupancy Data
Cynomolgus monkey (RF2120, RF2710)

Pharmacokinetic Model Species and Studies Mouse (B-I009, RF2740)

Parameter Estimate Standard Error

V, (mL) 145 5.39

V, (mL) 175 11.6

Q (mL/h) 4.03 0.461

CLL (mL/h) 1.08 0.0854

Vu (ng/h) 12.2 3.24

Kwu monkey (pg/mL) 0.35 0.193

Kwu mouse (pg/mL) 3.75 1.48

PBMC Target Occupancy Model Species and Studies Mouse (TI-I-051, reported in IONC030820 lIRT)

Parameter Estimate Standard Error

Binax 100 -

Kon (mL/pg/h) 0.00617 0.00247

Korr (1/h) 0.0191 0.00383

Source: IIV153-P0

Bimax: maximum binding; CLL: linear clearance; Km: Michaelis-Menten constant; Kon: avelumab-receptor association rate; Kofr: avelumab-receptor dissociation rate; PBMC:
peripheral blood mononuclear cells: PK: pharmacokinetics: Q: intercompartmental clearance; Vi: central volume of distribution; Va: peripheral volume of distribution Vm:
maximal nonlinear elimination rate
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