VR HATEIZ LA neonatal Fe 52 RARE A ~T7 ADNHDE R
MAE BT AHURIR EHER T VS
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ADCC: antibody-dependent cellular cytotoxicity

ADCP: antibody-dependent cellular phagocytosis

BA: bioavailability

B2M: B2microglobulin

Cdayr: %57 RO MAERE

CDC: complement-dependent cytotoxicity

CDR: complementarity determining region

CL.: total body clearance

CV: L#htRik

CYP: cytochrome P450

Dedrick plot: species-invariant time method

ECLIA: electrochemiluminescence assay

FcyR: Fc gamma receptor

FcRn: neonatal Fc receptor

Fab: fragment antigen binding

Fc #8318 fragment crystallizable fE35

FDA: K [E R b = 5 i 7

hFcRn TgM: human FcRn transgenic mouse

H €5: Heavy chain:

Homo: human FcRn transgenic mouse (mFcRn—/—. hFcRn Tg +/+)
Hemi: human FcRn transgenic mouse (mFcRn—/—. hFcRn Tg +/-)
ITAM: Immunoreceptor Tyrosine-based Activation Motif
ITIM: Immunoreceptor Tyrosine-based inhibitory motif
IVIG: intravenous immunoglobulin

L $4: Light chain

Line 32: hFcRn TgM Line 32

Line 276: hFcRn TgM Line 276

MHC: major histocompatibility complex

NCA: non-compartment analysis



NHP: non-human primates

NK Hf: natural killer %

PBPK: physiological based PK

PD-1: programmed cell death protein 1
PK: {ANENRE

PKPD fi##: pharmacokinetics pharmacodynamics fi##/
PK profile: 1fil i /5 B HER

PMDA: =380 BRI aa e S hs A
QOL.: quality of life

RS: respiratory syncytial

tuop: YH RAH IR

Tmax: 55 e 1L 2 2 122 e ]

TMDD: target mediated drug disposition
Vass: 7E &R RE 0 A1 A5 15

Vap: {HIRAAAT AR



B—E S

% —&h : Immunogloburin (Fifk) ERLIEEROEEMN

Immunoglobulin (F{A) DR LUHEEE

T TIIARV T =/ — 0V JH, - TR e 8 ClEERITRE SN EEZFIHL T,
HEARZ IO - TND, ZO IR AERBHHIS AT MZDOWT, BADOHLFHEENIL,
A « AV R IR EERUE ) 36 T ORI A FH 22 S 2 HFBR 3 D A L L CTHfE 2 X
TBY, ZO0®RBIIBWTEHZ —HEIOILZ B ilBICBWTEELEIND
[Immunogloburin: Hif& ] T2 (Kelly-Scumpia et al., 2011; Peng et al., 2014),

B @iz T, Variable (V fE35%). Diversity (D fE1). Joining (J #H3E). Constant (C
fHIK) @ gene segment 7>5 heavy chain (H $H) 23&pkSiv, V G, J 6835, C fEIK D
gene segment 72>5 light chain (L #5) 723#/kk&41% (Hesslein and Schatz, 2001; Tonegawa,
1983), FHEENMW) THHEMTIBW T, H #4& L 8413 19G. 1gD. IgE. IgA BL N IgM L)
5 DDOTAVZATIFAFNLTHND, ZOIHERDERIZIBN T, b Eie E CEAFAE
THDIL1gG THY, EHESN TOBIRE L TOFUREIK L DOT AV 2 A7 13 1gG ThHD,
IgG 1%, 1 >® fragment crystallizable (Fc fEik) & 2 ->® fragment antigen binding (Fab)
THERRENS (Figure 1-1),

IgG @ Fab I%, H $H& L $HZ2NE o V i (VH B VL) DoiERkES TRV R
IZHE A5, VH & VL IE, £ Eh 3 -0 complementarity determining region (CDR) &
FRED W] R FEIMFEL  FURISHE B 27 /IO K433 COR IZEEH TV 5,
AERBPFICRBESNDE ., PUREA B A I T K 60 Jo 48 22 4R 28 2 (somatic
hypermutation) (ZX-> CEAFIROHUR~OBFMEEZED D, B #lIL, Z0OBERICE
WT CDRIZAERAZ ANDHZET, Hulllxt 32K 24 36 L USRI MEZ 5190 72 binder % P&
A:9%, Somatic hypermutation Ti3 V Sl LN ) fEIkIC k3228 HAE AN § 52 LT,
1x102~ 10 FEE O ES A AVER T HZENAIHETHSD (Briney et al., 2019; Glanville et al.,
2009), ZOIHZL THHMEEMIL, 2457 Fab 2R OPUADEAZFTHEEL TlY  LE
DHKRHURZ 785 CED A HEMEZ |\ O T R RE A 2. TV D,

PURIZE DX —7 DO ARIE{LEER




IgG @ Fc 1L, 2 A H 8 THERS I TR G MAnE Lz effector #ERE% 5| X2
T, BUEETIZAGREN TV A HLIRESE Tl antibody-dependent cellular cytotoxicity
(ADCC)., antibody-dependent cellular phagocytosis (ADCP) 35X T complement-dependent
cytotoxicity (CDC) Z AL TWADLDNIFAET D, 19G D PURZFBLL TODIERIFRIC
%L C ADCC/ADCP Z 5| EH 223 72DIZid, #E D 1gG 57+ effector Ml FELL T
V% Fc gamma receptor (FcyR) (ZhE &3 DB D %% (Daeron, 1997), ADCC | effector
R I ZFEBIL T D FeyRIMMa & 19gG @ Fe 241 L C:IC Natural Killer i (NK #f
Ja) 2L THIZZED (Bruhns, 2012), FeyRIlla %, 1gG LD FE A ICL - T
Immunoreceptor Tyrosine-based Activation Motif (ITAM) DU f{bEFIZEIL, ZDv
7 F VDY NK MIEINS/ S—=T V00 T A DB Lo i S SRR O 753 WA 5| & L
e THURSE B ISR L TR EH A3 (Wang et al., 2015), ADCP (&, i 4:2
FcyR (FcyRIla, FeyRIlla, FeyRIIb) Eiil%Y FeyR (FeyRIIb) ZILRHLL ThH~rm7 7
— U ETEICIERIEND, IgG D Fc BEET D&, IEHA FeyR X ITAM, #iil7
FcyR 1% Immunoreceptor Tyrosine-based inhinitory motif (ITIM) OV E{bz 5L,
ZNEND FeyR IO ANDT T F D RT 2 A28 - T ADCPIEHIHE N CDEE 2B
TW5, ADCP TiX IgG ([Z& o THF Y = vk d—F v e~ a7 r—URENAR
THIETHERRNOL B ZEREL TS (Bournazos et al., 2017), %7z 19G1 @ Fc 13X, ffifk
Thb Clg ST HILICES THIEHIENA I AT —RIZFE VT, membrane attack
protein ZAERLL . HUADKE G LTARRIMIIR B /& BRI DAl i@l iz 2k~ T CDC %5l
SIHZTZELAHETHS (Reis et al., 2019),



heavy chain

Fab

Fc

light chain

heavy chain

Figure 1-1 Structure of immunoglobulin G (Boyd and Joshi, 2014 7)>50 )

V: variable region, D: diversity region, J: joining region, CDR: complementary determining
region, VH: heavy chain variable domain, VVL: light chain variable domain, CH: heavy chain
constant domain, CL: light chain constant domain, Fab: fragment antigen binding, Fc:

fragment crystallizable.

R L L COPUA

TR THO CTEHLEL TRRENT-E /7 —F/L 1gG 1T, 1985 4F | K[E R 5 X 3K
fnfa) (FDA) 128> THRFES 72 OKT3 (Muromonab-CD3) CTh s, £/7r—F /L IgG
MEIEFLE L TR I 8T, PuikEAE B filnsF HEMin A af &S o7
UR—<AERR I, BRIETDE /7 —F )L 19G DRI EpEAE DRI ELT-
728 Td % (Kohler and Milstein, 1975), L22L72735, ZOHMIC k> ClEASNDE /2
T —T )L IgG (X~ AR K TH S0, EMIRTL TIHURE MR 8L, e Mo 59 5L




FURIZEATER DT T 7 47F% v —av I BN ELD, ZD720  AEATIZTRFE N
HEOLNTE /7 —F )L IgG DIEFLEL TOFRHIZRER TH-T,

ZOEMIXTAHURMEO BIBEIL, M L R TEER BT B I O AV == 78
WHERS AN 728 DHEHRIZ LT C fEIkEMEF AZHUAS, CDR RV TeMES 7zt
fEHUE, SHITITFERE MR EH FTREIC 72D 2 & TR S ILTZ . FATHURDIER 7 15
ELT, vUAPURZ EAT H AT IR —~nbra—= 7 Lo~ AFURD C kI
[FHREHAYEIZ K> TR MNIUAR C FEIBA ML AR 2 57 LR 2T H% (Morrison et al., 1984),
EMEFUARDIERIEEL T, UL NICR#ELE FIERE T ond, £7°, ZJa—=73h
~UAHUR V BEERICE TS CDR BAIEEMURIZISIT D V SEBUZ IS T DA 7/ il
zZa—R4T 8 F 2R L, Z2iceh C fEER 2585 (Roguska et al.,
1994), R NT, 1/|5E2L7’:J§{zx%%/\?5’~ (hab GRTSVSZANE (1) D] ek N N Qe N [ £ 7R N
WELND, FEREMURDIERIELL T, 77—V T A AT VAW FEERNT AT =
=R R AW FERET oD, 77— T A ATV AEIL, VANVATHLT 7—
CHERAALIZTETHD (Winter et al., 1994), FLRDOFEAEALTHD VH & VL U h
—TO72U V72 single-chain Fv 2@l &40 /37 LU CHIIIZ R BLEE, e drkke L TRl
SNT=T7 7—VITE 4D DNA BLSIG T BRIk E T HZ L TR MURDFLILD,
NIV AY 2=y~ A W= 5T, BN 196G 2FEA T H~UANBELNS B #lllY
AL AT IR—~IECHBETDNATIR—~& 0 —= 752 L TRAEMIL
KA EfRES (Kellermann and Green, 2002) (Figure 1-2),

UL ED IS 725K BUGOfE O F Al 8T 2 L TR FITREE L2 I &T5
NAF Ty 7 WEDOBERIZBIT MO Z TETWD, AR OBEH T
B A ury 783 5D HEIA 1L, 2010 4121% 18% Th-72743%, 2018 @c Ix
28% ETHINL T, A% b A AA Yy 7RG OTSIISOICHET 2L RIAEN TR,
2024 F21E 32% £ TITH N T DL ARSI T D, 2018 T HIT DAL ZEHLDFEY if
A7 100 &6 B AR DL, S AAn Yy 7RG O5ED BT 1620 [ER/VTHY, Tl
ORI DONTO5E EIF 1430 R /L Tholz, SHIC, FHFEICTHA TRB5EY BT o

Bo T BT, FUREIEK G THDHE23T (adalimumab) @ 205 fER /L CTh-7=, UL E
DINT AAF Ty 7 /-G TR RO EDRRICB N TRPERWDBDERS>TND
(Evaluate, 2019),



mouse antibody chimeric antibody humanized antibody human antibody
mouse: 100% mouse: 100% mouse: 5~10% human: 100%
human: 67% human: 90~95%

Figure 1-2 Antibody humanization (Dirks and Meibohm, 2010 7>5 & #)
The shaded areas depict molecule fractions of murine origin and the unshaded areas depict

those of human origin.

= 38 i & U CO PR D IR X G2 ARk

PG LU CHUEM SN TS E /70— L PR D1, A O 58k RO fE

TR T DIREEZ I RELTEY, ZOftl, BYVEDOTRR2EITHLIEHILTWD
(Breedveld, 2000),
H O % 26 BRIk Tl 1998 4E 12 FDA [ZHKGR SN AT HLA TH S infliximab & 2002
BT FDA (TGRS NTe 77—V T A ATV AIEIC L > T TR TR S e 52 e R
L TNFa $UATHS adalimumab 23R THD, TNFa 1L, EIZIEME LSz BEkE~
a7 7 —UIlE S THEASND T AN AL THY, MlBAAT, TR A RIE S, Al
R A 31T D3 7 F VSR 2 A B IEMEAL T D S BERE R RIEFHFNE T AT A L Th D,
ZO7 mElZe TNFo IEVEIFREEIV D ~ T 0t/ & O RSE MR B L2 RR O —>
ELTEZBN TS, Infliximab 3810 adalimumab 1%, Bk TNFo (%L Ty
BIRMEZ AL TRY, \REICEBEL D TNFa 213528 T TNFo IBEZK TSt
TRIEMRBITH L TR REHIET D (m— AR S4, ©=237, 2020; M =26
kS, LI —F, 2018),

FDA 725 1997 4R TGRS V- HUEME RIS R CTd 2 rituximab (X, B CD20 (2595
AZHURTHY, CD20 [tED B MIfatEIER TV ES, CD20 D8I
AR, e HHPREE T > CD20 B> B AR SEEFEMER B2 8 OIRFEITH
SNTWD (o LRk S, Va3, 2020), S512, programmed cell death protein




1 (PD-1), PD-1-ligand 1., #RRMEEME T Uo7 SBRHUR 4 1C6F95E / 7a—F L Hilk a2t
MU SR EEE o HANIERLTEY, PD-1 IZxt T 5 MEHLIKTH D
pembrolizumab 7%, 4 % U THRO IRFTESNDHHEIZ/HE TS TS (Evaluate,

2019).
ZOMOEE B A~O@EILFIEL T, 1998 412 FDA 2GRSz Mbit respiratory
syncytial (RS) VA /L AHURTH S palivizumab @, FrAE R, FLILBLOWIEIZEITS RS

TAN ARG LD B T RGER B ORIEMG A HEL CoEARR T oNns (T
T e RISt TR, 2020), £z, MiE R E O ERE B, AR, malL A7 e —
JVIILE | B eR Al £ O SR SR 72 L L HUREE SR O IS TR A< 72> TETD
(77—~ &th, VL7, 2019; AR STE, ~ AT 477, 2019),

ZOINT, PUENEIML L TRIAHE LSV TWDEHO—22 LT, 2T
LHURD IR R NI ENZEITHND, ZOEW A I k- T, R isE Ll
I BT DHUREE SO G A O T IEN AR THY | iR L TIRIEKIRIFIC
9B EBEOBMPEIIID, ZOTRERICH T DA MBI, Fiikd F - 385
1L quality of life (QOL) 3@V EEONALER D —D>ThHHIZD, 5%, iz fuk
MDA, Bk 2 2B BRI L TEF S TV EB b S, 72720 HRlf 5%
WBEELIRWHURE S S A - T R 2R IB R & AT 5 T RN ENRE (PK) Z IEfE
(ZERR U7 G5t DN R - AT L E D, T DT, FUiRO PK Z 8RR L | FEERIR
BePEMBER PK % SV VRS BE CRNERAIC P HIT D2 L 13, BB R FE D R W IEMTE R A 52
BT 5720 OFUREIR L& B 7= ZA RS A7- 0 I EE ThHD,



5B _Hi  JURDENEIRE

PR DI - 534 - AR - P

B RTETHHPURIT Y BB 150kDa & Rk&E<, BRI L MILENTOR
EMEDPMENZER B TND, ZDT2D | #1728 DIFR AN — TR E DN
AIREZRPUAEE SR T, RZPIFE S TR (Richter and Jacobsen, 2014), 72721 . #ik
57207 Tidzed, Pukii FTH G BLORANE 5125->TH BAFICRINEILD, K
FHELLT EHSHCOAHREI S OENI351) 5 bicavailability (BA) 1% 60~80%
ERWVD, B H U2 CRMEER IR IZ AD1F Tlid7Zev (Lobo et al., 2004; Zhao et al.,
2012), ZOZ LT, B GEBALICB T D0 ML IUEER 23 1T DU b DI R MRFR IR &
L TEZLITO DD R AR X E /2B ST 7eyy (Wang et al., 2008), 2 T #5-
SNTEHURIT D oKD LR F TEER TN S AL, EMT IS T Dk i i I BE B RF R (Timax)
X 3~8 HTHD, ZOHERKREL T, FLADOKE2 3 T EDT-DITHE GEALND extra
cellular matrix Z @i DD RN DHZ L0, U/ \RBEBNZO THHEZ 2 B
T\W5 (Richter and Jacobsen, 2014; Zhao et al., 2013), ZD & F ~DOHUAE 51T, HARK
~OFGLHI L TRER PR E ERZIHCEL2L0, HICL-oTUIEE RS T
B RIREIR 2L SRR I T A A R REWNEZ 2 LTS (Hale et al.,
2004; Schweighofer and Wendtner, 2010),

FURDIERN AT O T, FURITEWBUKIESHK) 150kDa L) KE7R5yF- B DT
2 RNIZ BT Dk~ D3 A LR L SHI RS TWVDZENFNHALTND, ST
HENMZBITDPURDEFIRAE DA EFE (Vass) (5 50~100 mL/kg THY, 14 volume T
% 45 mL/kg LIZIZRSED 2.5 (ERRE DO RKESITHS (Dirks and Meibohm, 2010), #iE->
T, RO S AL S M M E IR ESILTWDHESE X B, MR HUARNR B
Z O PK B fif 35 L CEHEELHWSND,

PURIZ, MBI ZEZE TERWeOI B FE D L 57 cytochrome P450 (CYP) 2k
HREZEZT T, 3 FEDRENTZDIZENED IR ~OHEME 720 (Christopher, 2000),
ZOTD | FURDIERNNLDHE KT, Z2 G EL TR F RIS L, AERNICBT
DRI 8 NI E ORI F—REL THHASNARE TRIS>TNHEEZHILTN
% (Wang et al., 2016),

AR ESNT-PURIE, EI22 DOAT=ALTIEL TS (Tabrizi et al., 2006), 1
O BTG LI PURICR AR IERIEIE S THY | Fab 1285 CDR 237 —4 v Mt &




ATHILIZE > THIERIEND (Levy, 1994; Mager, 2006), ZD AN =X NIHUFMRAT
HI72TH I SRR XA, FATIERLGUR IS 2R DR FURIZ A & Lic E M I HRD A
F, VY= A THREENLZLIZ LS TAEL D, FURDRN G AITIRERZRZE0E fi
(R37 7B AR RE7R I 361 DIEHUR O R BB RO TN | BR THEICSILD
EEBEICBWTUZLIZHEEROEMA AbND, £D7-D &K & Tl total body
clearance (CL) 23 KEL, HEOFFIN AONSEHETIL CL /NS EnH D, b
9 1 DIFFFFF R RAN =X LT, B A= AL DI R BB I A &
neonatal Fc receptor (FCRn) (ZXAUH A2V 27 CThsd (Brambell, 1966; Junghans, 1997;
Ober et al., 2004), FCRN (ZXDVH A7V T3 v /0 T4 3K EL, WH OEMIRHFIZE
FOHEIZBWTHURD PK RZA—2—3#MZ~T (Kim et al., 2007), —F5 . 20
FCRn (ZXDUH A2V T DT DITHUROTE RN (te) 13ELARY, CL IFFEFIT/HE
7%, ZOEREFRIMHEIL, AR L7230, EHmEL THARZFIH 35D AY v T
D, IHIT, ZOMIE PK Zax T IR RARTE R AT = A LT, 24— v he T DHURITIK
L7202 D7 | FEEGIK BEBEIZ I IT DL MR PK O @it TR, LR SY |
Bk % 725 JESEIRC BT DT UAR EE AL ORI B BRI~ 5 L Hiff S b,

Neonatal Fc receptor (FCRn) /L 7=HiiRDV A7V 7tk

FeRn 1 IRHA L IR I LA [R CHIMIEMEARBIFT IC W T, IR A~ PRz ik 3 o5 5k &
L THIBN T, 20 FeRn /K48 (KO) SH7= mice & W72l i, Hiliko&
WIS FeRn XUV A2V THREIZ LS TH G L TODZERHLNIISNTND
(Brambell, 1966; Ghetie and Ward, 2000; Petkova et al., 2006; Roopenian and Akilesh, 2007;
Stern, 1976), F7=. FcRn VA2V 7 ##%EIE immunoglobulin 71 %A 7 RIZI1T5HIH
FREDFERZ AL TOD, 1gA = IgE, IgM 728 DI 2~6 A THDHHDOD,
IgG 1% FCRn /L CUH A7V 7 SAT-8 BRI HIZIBWT 7~22 HE 7T AV
AT LI L TREWHEEEAZ R T2 EN M5 TH% (Murphy K, 2008),

FCRn (3 o #5& B2microblobulin (B2M) D ~F7 a4 A~ —THEKIIL TS (Kuo et al.,
2010), a #Hi%. major histocompatibility complex (MHC) class 1 like 431~ C&HY ., ftLd> MHC
class 1 53 F L RIERIZ/INRAR ORISR T~V B2M LB ERE T T 528 T pH (K
FR7R PR A% £B14% (Martin et al., 2001), B2M 1T F X AR BIL TRY, 4
Bz CRERE R BLICH BRI OMEFMEN SV, FHE MU ATHREBETHE,
transmembrane helix 33 X U¥ cytoplasmic loop D AREN: 137 31F 1 95%35 L TN 93% THh 5,




ZO1D, aHE~TRF A~ —Z L BEERBLT 220D B2M DRHEIR, R4 7B
FHIZBWTALNDELGEE 2515 (Proetzel and Roopenian, 2014),

FcRn (. 19G @ H 4235175 Fe fHIIZ 2 2D FcRn A[RIFHIFE S92 (Huber et al.,
1993; Sanchez et al., 1999), FCRn & Fc OFEAIZIXRTHR O X pHARTFENHY, =K
YV —LIZHBIT % pHE-6 TiE nM A —F —OFFPE TR DICHEA L, pH7.4 TIXZEA LR
ALV, ZOFREDT-D | 1gG DRV, FcRn 2D pH IKfFRIRAE S Z R LT
LIT D 3 step ([CEDEF AL, e, MEERMLPITAFAET D 196G 1ZFEFrFAVZRE /YA T
— VAL T E NI 2T U E LT AR & 2RI EDiA 4D (Akilesh et al.,
2007), XIZ, FRLZERIAENTZ 196G 1FT RY—AIZEBWT FeRn EfEAT524T U
IV — KBTI Do R4 EEET % (Roopenian and Akilesh, 2007), x4 (2. Mifast oo B
#9752 pH T& D pH7.4 T FeRn EFEAL T2 196G X TeEEL . FEER I iAo rEnd
(Ghetie and Ward, 2000), ZD X912, FcRn (26T 555 E ETERED 1gG VA2V 7 DA
BHTHY, 19gG D pH {KAFHY72 FeRn #5 A Rtk 2 EFE S E LT 1gG O i B 1 2k -0

B A B4 BN S 25 (Vaccaro et al., 2005),

LIRS Rl AN NS STORAY 5172 Ul =
R T — 22T L CHUARDRHERT PK fEATIC DWW TEED TG IZIN T, xi5e
TORBLBEFELEADBENILL T, 27 HEOIKHERDOD 2 ARV THRIE PK
1% 2-3 N —RANET V&M L CTi#FTS LT (Dirks and Meibohm, 2010), fifid
D 2 L 1-22 /S — A NET IV TRIT A ERES LT Zb OO | liERERITE T 5
K DT —Z LR DThoTe, DT T IERGRFOEBENINS 2-a73—h Ak
T BT AHIO 5 AifE~ A7 L T2 S5 (Sun et al., 2005; Zhu et
al., 2009), FARNPLIAE 5% O mAEHIREHER (PK profile) (2O T 3-a73X—RAV
NET IVIZR DT SO N Te B IR SIVTND, 223 7 N— AV NET LS L
T fitting OREIFLEL TBHT, RTIA—Z—EOBRE2ET )L ThHoT= LRSS
(Dartois et al., 2007; Ng et al., 2006), 2L L5, 2-22 /=R A NET VR EMIERARN
&“5éﬂf:?ﬁﬁ:@ﬁﬁ, PK #%Hl3% LT, b bl/2ET L ThiHEEZLND, 2-2
IN=RANET ITBIT D GAARFE/ T A= —L LT, B NV ar =R A D537
KiExERT VL <‘:/\U7:n7/l/:1//\~b</w>/\7fﬁ4§ HaRT V205, Pk 5#%D
MZBITFHING/ T A—H—DHFREB LN 2O T, VI IZZEREN 31 L BX
W24~55L, V2IZIZNZEN28LBLN1.3~6.8L THHIENHESIL T D, (Dirks




and Meibohm, 2010) . V1 OfEIFEMIBEAFEETLIL TRY, AENIZB W THURD 5y
AL RS T D Z &2 EEFR NI EATHT TS (Figure 1-4),

WIKME 19G @ CL %, EMAEZ 70 kg &L, HLED 3 M AR LG BR ML H 21T HAIA]
P 19G BEND RELHEK 3 mL/day/kg (0.21 L/iday) T2 (Waldmann and Strober,
1969), PLREH L EL TD IgG @ CL I 2.9~7.1 mL/day/kg (0.2~0.5 L/day) T&HY,
IR 1gG @ CL &\ M T -7~ (Dirks and Meibohm, 2010; Wang et al., 2008), L
UG, PUREIEMFET LI CL EIFZER->THY, ZiUIHiEZ LIZ FeRn X° FoyR
WX DBAMEN R D720 ThHHEB 2 LD, - T, EHEKMLEL TOHEETiHIC
H 701203, BAR SN FUAEIE N T L2 PK O A2 Efi T 52 enm B LS5,
FRIRBEREIC 1T D s PK PHIlNE, 2R IR B 2 D D7 D O F Bl G & 721 Tlids
<, HBF QOL m kLizmit7-A2HESCHESNA B GHE 2R ETH L THELIND,
ZDT  FEEDEWER PK THEEDHENL IO TEETHD, M T, mWERRMEL
BRI L > TEMPUR Z T 25RO S E1E . £ DIREZALFN R BT REE
A A2 LD, CL 72 E D REFETZ T T72< PK profile (20U Tl IERED D Zh =R T4
HIENRROHHND,
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Two-compartment model

\ LEL o K1oxX1+K21xX2~K10XX1
K12 dt
) _.dcl
_\rl_
A— dt
K21
%zmzxm—l{zlxxz
KlOl
K21_A><[3+B><a
~ A+B
30
S K12=a + B -K21—-KI10
Ju Al aXp
T " K10=
°eE 3 V K21
O et -
! [
5 o3 " AUC.= A0
. * — —ot —pt
E ] 10 20 30 40 C=Axe + Bxe

Time (day)

Figure 1-4 Two-compartment model

X1: amount in central compartment, X2: amount in peripheral compartment, K10:
central elimination rate, K12: central to peripheral distribution rate, K21: peripheral to
central distribution rate, VV1: distribution volume in central compartment, V2:
distribution volume in peripheral compartment, A: first macro constant, B: second
macro constant, a: first rate constant, : second rate constant, AUC,: exposure in
distribution phase, AUCg: exposure in elimination phase.
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B PLAERMBARICR T OEMENB B T RIO EEM:

ko PK Tl

PURD RN M AFEIT NS, SHICEMHEFNIZ W TE DM A FEIC K E /2725
(T720 728 R PK FIIEL Tl CL PRI RS THAIL TV D, ZHILETICHUAPK @
eh I, 7 AR —3 KON species-invariant time method (Dedrick plot) 72X D= £
VT 7 a—IFX° target mediated drug disposition (TMDD) £ /L33 TF physiological
based PK (PBPK) BT /N7RE DA = AT 47T 70 —F 50 T A RME DR H D
(Baxter et al., 1995; Davda et al., 2008; Glassman and Balthasar, 2016; Oitate et al., 2012;
Xiang et al., 2013), HLADEMEE PK THITIX, 2o 207 7 —F O T, =B
U7 7 a—F RN EITEHSHTND,

T VINT T a—FD—D2ThHLHT AN —ZfE MLzt PK FHELL T, 207
NTBRAN— TV T 7 ARTRAN — ZLUTHIERZFEHLIZT o AN —0 3 fEH
[COWTIVMENTE e, PPN T AN = ZEHOBMFEIC I 1T H/ T A—F—fH
HARELHESELZL TR PK 2 FPlIT2H51ETHD, ZNETIZ, vUART YR U
T BV A X, non-human primates (NHP) 72543507 il {# L CHEti ST
(Kelley et al., 2006; Lin et al., 1999; Mahmood, 2009; Vugmeyster et al., 2008). Ling 513,
3L EoEWRE T — 2% LI-e b FRIO FE i 2 HESEL Tud (Ling et al., 2009), —
75 PURORIE PK % 3ZELL TV 5 FeRn EOBLFIMEICREZE DS HZE LN/ >TX
72285 NHP X572 FeRn EOMAAEAAEREEWE) 1 FEDT — 2D bEELTZ
Scaling exponent (&) ZfEHL TFHRTLFEICE LI TV o7 (Ober et al.,
2001; Petkovaetal., 2006) , ZOFIEIFT TV T AR T AN —LIEHENTEY, K11
T DOHEAWHEN AL~ (1),

Human BW. i — .
Human parameter = NHP parameter X (———"=) (Scaling exponent—1) Al

BW: Body weight

D TVTFART AN —IZLDEs PK FifllE 12 FEHOHi A% & T 34 FEHOH
RN LTS R NHP L FE DT — 2D IRE T~ &Fe L LT 0.80 T2
ZET, CLIZOWTHEANESE 2 f5LNDOZEIZ TRED I E> T DTG LT X Toft
KD 90% CTh-o7-Z N ES 7= (Wang and Prueksaritanont, 2010), $7=. ##/ PK %
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REHUED FHNTOWTNHP 7 —X&E AL, ~&ERIZ 0.85 25T &THEN
BT ZENIRESN TS (Ling etal., 2009), 512, HFURDOFEMEICINL TRERAL
HIHZEBLIESNTEY, ETURB X ORISR T 28R oeR CL FHIZDWT
I3, REFICENLTI 0.79 BLU0.96 ZHNDZET 2 (FLANOFEFHIZ S RN Fo7-
EHEEIN W5 (Oitate et al., 2011) %E%%{%ﬁﬁbf:'fﬂ%v~i ST NTEARN
—ICLD T HIZSET DD, BFEIZE1TSH maximum life span potential <> brain
weight T&B| C%ﬁEﬁ“éjﬂﬁf‘%é (Mahmood, 2009), L2>L7R035, ZOMHIEIZ X EhHE
BENAT =X LRI ICB BN TOR NI ERE R E L THET DD, L ED D,
TRAN) —ZiE A L72eR PK OFHNE, TUAT D& REIL, EE D7 SCTEPED
T HNTEY, NHP L RO T — 26D PRI EA @ LWL NG T T 7 A
RT AN —Z{EHT5ZEDNBEDO T THSDH (Deng et al., 2011),

TaAN =LA O Y VT T a—F LU UL, FERR BN CTHEOi7- PK profile &
A LE MBI D HFEMOE W THIET S Dedrick plot 23%(F 5% (Dedrick, 1973),
Rx 2BV DWW THEMERE LT T 22800 (REOF AT AN EREWEILL .
PK THNCIIT DM D B0 5/ 3T A—F —Z B IR DE MRF IR T2 2 & Tl
ZFEBLL TV % (Westand Brown, 2005), NHP d 7 — 4 %1 i L 7= Dedrick plot {22 T,
VT FART AN —ERIUA_REFT A A LIZBRITIL, 7 AN — LR FHlRE R e
HHDOD, TuAR)—E 38720 PK profile OEBRNFIEETH D, ZOKME b, 5T &
TOREFRGREOBRBEZTHTHIEL A RETHLIEND, fix REFIR 7 nha— |2
T B3t RIRD Refg LI - IEICOWTE R DHIENTES (Deng et al., 2011; Ling et al.,
2009; Oitate et al., 2012),

PK profile D] i&~/f“%#ﬁﬁxm ER ORISR THY, G- LIZHuiRIc Lot
JR D H RN DM E B TITHFIC LS ND, Gram DAL TWDEHIT, FH-HL
A1 J:Zﬂﬂ%wﬁ@ﬁr%i I% PK profile THINLELENS (Gram, 2016), 512, 2 (2
Rl L2 EHURIT 280K H A 3R (RUROH THAEDIE S L TOLHUROEIE)
BRI DHE, MR HURTR BN EEL) - BT L CEE R AL KT 25425 (3K
2),

BRGSO A R (%) = MAETHURERE [ (gl + BiftE)x100 2

DI | FRERFIA % 5K L O3S - m R BLA R4 % 1T, PK profile
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TFRNFRESEBRT D,

ZHETIARTELIT, EMTBITHHLK PK OBIEMHEKIT 2-22  S— AV NET L
IZESTRIFHETHY, HUIK PK profile THICOWTI U7V T77ARTRAR —X°
Dedrick plot DE FIZ T, @V E DRI ERSIL TE WD, ZD7d, Hiikdrh PK
profile THIEL T, NHP 1 DT —H % 2-20 /XR—hAUMET LV TR . 5D N2 T
E AT T VT 7ART B AN —ICEO R — D T ST R T A2 — A LT 5206
B ERESND I >7= (Li et al., 2015; Vugmeyster et al., 2013), —J7. NHP & >
TR BRI T B2 JFURRO A B A — AR E DI ARRDNNDZ DRI R TN, Z D728,
PURESE MBI O N2 ® D DT DT, A—T7 Y hO @O GERR ~ D E L)V EL
Td5 (Lingetal., 2009), IHIT, Bt kO BLA DD NHP OFE A 1T L <l RS T
HTENDG, TR E ~OREPLETHD,

PuEDEr PK FHIIZE1F D non-human primates (NHP) {3 o> B 3k

BIFE, NHP & zeh PK TRIZA EW CTHLE DD, mm AR Z AU E B AL O il
BR72 & DN RPN D, 1T o DAL, FmAMZIT 21 EHH H OlEz AT
LHZEMARETHLHIEND , R —T Y MESPHRBN A DO LIZ 72030 MfiEhs, &
BT, BMWEALIZISIT 5 Replacement, Refinement, Reduction (3Rs) DL, [E R
(2 NHP O I RSN TETIY, (T o2 E ~DOREFIT OV TG T D ZEMEDS
HL TS, 5=, AARIZBWTHEREEA O [SREREM 0O M ORI ONT R Og
BT DR MEDMERL] (2T, PTREZRIRY FEREN I ~DIRIEZ G ~ETHH LR
SHTW5 (National centre for the Replacement Refinement & Reduction of animals in
research, 2019; EREE, 2017), 1> T, 5%, BHE OREFEICEHERN T 2L E O m WUk
=AM ORI ZHED TV BT, NHP DAt o @EifaziE LIRS EO Ve PK T
EDOBRARNERSNTE TS,

PLED PK IR 5-3°% FcRn OFHENEITERE NHP SO TR, Bh FcRn OFUARIZRT
FTHBUFIMEIX NHP FeRn OFLRIZH T 25 DL EIL TODBZENRFSHN TV, ZibE
HHRELUT, FUERDORIE PKIZEIL T, NHP 7 — &% L7 mfs e PK TIIZSFEELL
TWAHEEZLND, (T HE THDH~7AD FeRn 11, ERD FeRn EEELER 19G 12%F
FTHEWENE 2R3, 2O, ~U A FeRn 23 BIL QWO HE AR~ 225 LT
HEFEE e PK PHIIEREECHDEF 25, ZOREMRRT DT >lEET VEL T, v
A FcRn 73 KO &1, BF FeRn 2388138 AL TV % human FcRn transgenic mouse (hFcRn
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TgM) 238541 TV % (Petkova et al., 2006; Proetzel and Roopenian, 2014), hFcRn TgM
I DT AL DFAELTEY, FEATICESHWSNLT A LT, KIREL FeRn 7 &
— X —HREHEL TS Line 32 &, % B 77F 7 at—X—% AL WD Line 276
DETHILSH (Avery et al., 2016; Haraya et al., 2014; Tam et al., 2013),

Line 32 OIFMAFIEL T, Tam 5% 7 FEOHURIZHOWT PK THIZIT->TEY, Mk
tip BEW CL IZOWTMNDEEZNE N ESHETHZ 22 WEL TS (Tam et al.,
2013), EH12, A 7 FEEOHUL PK FHRIIZSUWT, Line 32 [Z7R&H7- CL fE1Z NHP @
CLfELH L THI 3 2D EEICE £ TV o, ZDZE1E, hFeRn TgM I TRENDHUAD
RANENEIL NHP (S ORENDL DO LRIV L5 LA /R L TRY, ~7 AL NHP &
DINCRYT (AT 3 2BR 0l /e L) 2[4 %L, hFeRn TgM ZT5H L2k
PK THRIX S Ul E OB R0 NHP 235 I L7-b DL L Tl B mV ATREM: 2
ARLTWD, Line 276 Z1E L 7L LT, #E PK 27~ 9 FFHOHLA IS L O Fe fusion
D tip IZOUWT Line 276, BpARI< 72 ZL T NHP LEREOR] TSI TEY, Line
276 TD tip SR TO tip Efch B<FABIL 7= (Harayaetal., 2014), 2D Z &1, Line 276
btk PK FHIZ1TH £ T NHP LB E NI EZRIBL TS, SHIZ, hFcRn TgM
@ Line 32 THEHAZ CLIZTOWT, X2 0.93 #RALTZL T VT 7 AR T B AR —
IZEo T, PHMEIZERTELND CLAED 2 FLLRICILES TWHZ LMD KT ADH
REIEELOER CL THNCEIT DA AMESRIEEIL TS (Avery et al., 2016),

UL EDEDIZ, hFeRn TgM Z1E L7 HuiR E AL OE MANEN RE/ ST A— & — TG EE
DESPH, KU AOER PK FRI~OH AL EmW SN D, —J7 ., R HiTRE
R ERES 2L D PK profile THIIE, 2R ETIFEAEHMESILTUZ20 (Betts et al.,
2018), 2-2 /X—RANET L TEINDHER PK profile 23R B9 51213, Figure 1-4 126
TR AR R T EAER T D 4 SOE (3T A—F—) 2T HITHLERD
%o 2D 4 DDITA—H—T FcRn LSO L FRZR 2 NS 55 2 b TRY,
EREMFENKRESEALD T S OO 4 A CEEBE TTT2 TR EETHD
EBEZBND, FURDER PKIIZEBITDHAMDT 772 —IZDWT, ZD W Bk EE K&
53T EICE S TRELSHIBRE I TWND I LMD, 4341 O FEBRIY T LMkt ClaipunEHE LR
b, ZOIANC AFBOFUREIK FIZ DN T TR RE G A—2—% 4 FEOF DL
DIAFr, ZDIVIAATZNT A—H—D % hFcRn TgM % W =BT 6 g FE L2 T3
FTHZENARE THIIE, A~ A% 7% AL BLEMZ2 b PK profile THIAEIL A fEEE
2 HD,
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B : ABFIED B B

BUFEIE NHP &2 1 L7z PK PN CHUARRE 3 5L O FEER AR FRER 2N FEES AT
%o — 05 G - fE R EDRE FE e R PK profile FHIOSEBLE | 3Rs 728 D EEREhY) fi EE O
HEEETDHE T lHEME1E A L7-t b PK profile THIIEDOHENL N E F TS, BiE
FTITIR A=Y 5o E 2B L ARAFFEIZER PK profile TiIIED— 2L LT, (>
¥ TdHD hFcRn TgM Z4# I L 7=k k PK profile TilliEZ Mt 522 HEYE LT,

% T, Bb PK profile PHIZEBWTTRIT RENRTA—Z—DRNZHEITHTZD,
thE NHP IZBITFDHUADRRIE PK % 2-2L 7 X—RAUVRET L TIEITL . N E DK%
LN LTz, AW HURIZ O W TR A BN B PR R R E L ORSNTIZZ e D,
PK profile 228192577 & U TR THEBIIE | 2L LTz, ARERUNESIERDT v
AN —1ED—2 TV T 7 ART AN —{EE L THURESRE i OER PK TRIZATS |
THEELL CTH303% . NHP tiop 25 THRILTZER tigp 2 IRV L7 profile T
AT STz, B = T, hFeRn TgM (281 5811k PK OB RERIRFE A IO T2 8%
gL T, ATl e/ BE A& ZRHUIRIE 354125V T hFcRn TgM THEA] PK 3B % F2 06
L7z, U E TlE hFcRn TgM OF —Z50Ek PK profile FIIZ AT T, hFcRn TgM 7
BT HSHIDEN tygp 255 3 TS L7 TEEUE] IS, CL IZOW TP RIGE
Zam L7,
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3 bR L non-human primates (2361 AH A E R LA BB DK
AR L TR ) DIRE

B R

7o AESE A T PR IE IR T LB 2B T DL E MR =D, BRIk 5-
DL R EREETHS (Richter and Jacobsen, 2014), ZAVLAAMIIZRE T HE-<00 A N %
HAFIMSTEY, B G5HEH T Tmax 72DV TH L3, BA 13 50~80% LN
PEIZE VY (Lobo et al., 2004; Zhao et al., 2012), HLifiL, K&y EEEmWBIKMEIZE-
THZ D TR DA ITELSHI RSN TWD 728 55 A FFE 1L /S (Dirks and
Meibohm, 2010), F7=. HIBIPIZEIZE TER 2 CYPIZKDMHHNIZ T T K&+
B DD gD D SR PEMEE 521 F 720 (Christopher, 2000), HLIAOFE B ML FH A5 D1
TAREIL, B /P A b= AL DEIA IR E FeRN ZE DV A7V 7 KD IR R 20 fR
& PK & TG A~DRE G LHUR-FURE SR DML ~DHIA - L DR S H) 72 FF
HRIZ PK @ 2 FEFH Tod 2 (Tabrizi et al., 2006), 2056, FERFFEANME PK 1L, HLIREE
AT 292 CHREAENEZ MO T 2 TOHRTEET RIEERELRKE THD
(Brambell, 1966; Junghans, 1997; Ober et al., 2004), ZAVFE TIZ, EMIRBIT O PK 1.
- N—RANET L TRBITELZENWE STV TS (Dirks and Meibohm, 2010),

FEOEWEL PK FHIE, A LAY ORISR D BARD | 22T A D
B2 DA ERE, b THE R T 72D D72 % 51T 2 AR EIZB W TEET
%, TINNIRIR FALEERERIZ FUAL B HUREA OER PK 273972012, BiFs
BEAPUAZ LD PK FRIDME THLHEE X HiD, HUIK PK DR FRIZOWTIE, #
BEVMFEZE L7277 o AN — BN S TEDS, ENUAD FeRn ~OBIFIEIC R
AN DI oT- 28D, BN FeRn EOMENED E<, SHIZEMURIZHT 58
FPEASER FeRn (23T Y NHP 1 FEDME D E L7z _RE R T FIZ T T V7 7 A1
TaAN) —{ED Efit 2 ~7- (Ober et al., 2001; Petkova et al., 2006), 7 2 AN —iL Tl
CL R Viss LWV o 7o BB T 23T A—=F =R P RISV T, SEERIER & PK 2072
< PKPD #7213 PK profile 2335727212 profile THRIVEDHESI S ELTh 7=, HUA
Db PK profile T3 E L Tl Dedrick plot 35S0 CTRY, ZD 5L, NHP 7 —#
DOWEEE > > T VT 7 ART AR — LR _REF TEMEMICAT =V 755 ETH
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% (Deng et al., 2011; Ling et al., 2009; Oitate et al., 2011), ZDZEH 5, 2-T 7 3—F Ak
TTIVCBITAEEEH (K10, K12, K21) % NHP 2253 7V T7 7 AR T AN —|2 -
TFHRL, FZED/ NSNS H AR THD VL IZ NHP Offiz{E L Ttk PK profile T3
1ThinbEolz7e~7= (Liet al,, 2015; Vugmeyster et al., 2013), ZANE T2 ESNTND
ERTHNEIL, e EHEBIBAMRHERE CETZIEREIRET A0 bD THIVETHY | HFLiEOER
\ZRBITDENER) 2R B FE Sk bk PK profile FIITEIZZ A E TITHENLSIU TR,

ARFZEIZB T, ERPRITERICEHESN TS NHP IZBIT 55K PK OF —4%
IEEL | 2-T /S —RAUNET N & EhE LT, £35172 /3T 2A—2 —fli/»5, ER-NHP
T, PURZ EOBNEDE VR BIND RT A4 —L ENMZEBIT AP PK profile (Zxt
L& G DVNEWWRT A= =56, StiEoeh PK profile Z2 I35 L THEE
SND/NTA=Z—DRRVIABZAT ST LA B RAB I (tuzp) D3 PURE A DOIE
THDHIEDRENT, ZOH AL, EMZBITDHUER PK /3T A—2— O ) -1 fiE &
BHURE A D tep 12T PK profile 2RI TE2 575, EEIHNE 1 2B LT, ZO T
WL I OF AMEZIRE 35720 BUREIENITOUVT NHP tiys 2O TFRILTZER tigp &4
JEHEIZE S U2 PK profile THIORERE, o 7 V77 AR 7 AN —iEICL DR PK
profile T TOREREAE IR LT, LARE, SO fE KA GR35,

18



B AR

2-2-1 EREB LT non-human primates (2B AFUARRIE PK @ 2-2  )X—h AV RET L

microscopic parameters

BRI SRR 381 DA (2 I L7 R B LN NHP 5 — %% Table2-1 (27”4, BRI
W 24 HFURDRTE PK AE A INEEL | 2-710 73— R AR5 /LD microscopic parameters
(V1, K10, K12, BLTN K21) #1572, FRILHURIZDOWT NHP OF —Z BN AFAIHETH
STEL DI =T ATV 14 JUIR, 7H 7LD 6 HUROE R 19 Bk Th-7-, BN T
Bz V1, K10, K12 3L K21 O EfEILZ 24, 45.1 mL/kg, 0.0832 day™.
0.275day* 35 1r0.355 day! THY | ZEMREL (CV) IZFNE I, 22.6%. 57.8%. 92.9%
BLU96.1% Th o7z, NHP THOHILZ V1, K10, K12 3L K21 O EITE
Z¥. 39.5 mL/kg, 0.156 day™, 0.534 day* 3L " 0.710 day? THY, CV 1ZZhZh
27.0%. 68.8%. 145% 3L\ 159% Th o7z, MBI CThH V1 IZERE NHP i fE
volume [ZUTVMED S S, EHIZ CV (%) 7330 LL T ThH-o7=ZEm0, HFUikfZEIT/h&Eun
ZEMIRIBE T, — T EEE THD K10, K12 BEOYK21L IOV TE CV (%) 73
69%LL_ETHT2ZEND, PUABIZEI I R ENZEDIRIBES T, £, 2-T30 /S—FAVRE
T IRNT I DIRDITE Viss (20T, ERBEOY NHP (28T 2% EHEITE i,
81.0 mL/kg BLN71L.1 mL THY, CV ITZFNZL1 23.8% L 35.3% TH-7-,
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Table 2-1 Two-compartment model parameters in human and non-human primates for

selected monoclonal antibodies

Human NHP

Parameter V1 K10 K12 K21 ref V1 K10 K12 K21 ref
Unit mL/kg day! day* day* mL/kg day! day* day!
Raxibacumab 48.3 0.0521 0.131 0.202 1 42.7 0.125 0.544 0.696 1
Cetuximab 50.2 0.229 0.480 0.533 2 22.8 0.224 10.5 17.7 3
Basiliximab 53.1 0.237 1.12 1.02 4 38.5 0.193 0.471 1.32 5
Siltuximab 64.6 0.0700 0.770 1.82 6 33.6 0.0914 0.356 0.351 7
Infliximab 43.7 0.0892 0.562 0.585 8
CNTO5825 374 0.0596 0.188 0.300 9 35.9 0.174 0.274 0.488 10
Ramucirumab 453 0.142 0.381 0583 11 28.2 0.178 0.454 0.637 11
Pertuzumab 34.9 0.108 0.390 0482 12 373 0.131 0.380 0.389 13
Trastuzumab 47.7 0.103 0.204 0.261 14 34.7 0.228 1.59 0.913 15
Bevacizumab 40.4 0.0833 0.213 0.341 16 41.1 0.139 0.228 0.223 16
Belimumab 38.8 0.151 0.158 0173 17 46.3 0.143 0.309 0.326 18
Nivolumab 69.9 0.0506 0.111 0.155 19 58.9 0.0615 0.122 0.0902 19
Natalizumab 41.8 0.116 0.624 1.01 20
Mepolizumab 42.5 0.0638 0.229 0324 21 38.1 0.0978 1.87 2.37 22
Motabizumab 329 0.0766 0.609 0.659 23 53.5 0.225 0.230 0.793 24
Motabizumab-YTE 32.0 0.0194 0.179 0.190 23 59.7 0.0394 0.139 0.383 24
Panitumumab 41.8 0.0620 0.366 0.908 25 28.5 0.346 1.29 221 26
Palivizumab 34.5 0.104 0.427 0326 27 29.4 0.235 0.841 121 28
Efalizumab 73.4 0.104 0.478 0.588 29
Humicade 43.5 0.101 0.194 0.124 30 47.0 0.609 0.700 0.452 31
Canakinumab 56.1 0.0498 0.111 0.131 32 45.6 0.0888 0.229 0.311 32
Vedolizumab 45.6 0.0498 0.0373 0.0717 33
Tremelimumab 52.8 0.0649 0.112 0.136 34
Adalimumab 37.9 0.0966 0.525 0593 35 53.5 0.230 1.05 131 35
Geometric mean 45.1 0.0832 0.275 0.355 39.5 0.156 0.534 0.71
CV(%) 22.6 57.8 92.9 96.1 27.0 68.8 145 159

Reference

1: (Raxibacumab, 2009), 2: (Fracasso et al., 2007), 3:(Che et al., 2009), 4: (Mentre et al., 1999),

5: (Basiliximab, 2002), 6: (Puchalski et al., 2010), 7: (Wang et al., 2014), 8: (Xu et al., 2008),
9: (van Hartingsveldt et al., 2013), 10: (Nnane et al., 2015), 11: (Ramucirumab, 2015), 12:
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(Agus et al., 2005), 13: (Pertuzumab, 2013), 14: (Tokuda et al., 1999), 15: (Ttastuzumab,
2001), 16: (Bevacizumab, 2007), 17: (Belimumab, 2011), 18: (Halpern et al., 2006),
19:(Nivolumab, 2014), 20: (Natalizumab, 2004), 21: (Smith et al., 2011), 22: (Tam et al.,
2013), 23: (Robbie et al., 2013), 24: (Zheng et al., 2012), 25: (Rowinsky et al., 2004), 26:
(Panitumumab, 2010), 27: (Palivizumab, 2002), 28: (Xiang et al., 2013), 29: (Bauer et al.,
1999), 30: (Stephens et al., 1995), 31: (Davda et al., 2008), 32: (Chakraborty et al., 2012), 33:
(Vedolizumab, 2013), 34: (Ribas et al., 2005), 35: (Adalimumab, 2008).

2-2-2 2- /N —hAUVNET LR T A= — i LIZHuAE R PK @ simulation

24 FEOPURIZOWT, ENTHELNT 2-T30 S—=RAVMNET LD /RT A= —fHI I
IRTA=H—DEMELEEZ FWCTIAL, &% 1 mg/kg L CRIEFIRN G- L7
DI AR E HER A simulation L7= (Figure 2-1), & ZH4)ME % FV 7= simulation 1235
W, 85 2 B TIRTERME O 51 80% THY, AN EICH G L TWDHDIEE S
2 HELNEE 2 bz, FHURIZ DWW T ST A= —EIZT simulation L7=FED#E 52
DN, # 52 BEOMETRET | SAEEZ A A L7 simulation fE&EEL T 2 £i%
LINDZEFIZE Fo7-, — . &G 7 H#%, 14 Hi%, 28 BRI W TR, 2.18 1%,
3.33 ., 7.96 [EDIE\ NI 5Tz,

100

Plasma Conc. (pg/mL)

0 10 20 30 40
Time (Day)

Figure 2-1 Simulated dose-normalized human PK profile for 24 monoclonal antibody

Simulation was conducted using collected two-compartment model parameters in human,
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Each monoclonal antibody (dotted lines), human geometric mean values (solid line).

2-2-3 BB LW non-human primates (ZBITDHURDZYT T A (CL) S1HHR Y]
(tuop) DFEAT

FFBEAEIR (AUCin) (2% 9553 4ifH AUC (AUC,) EVHZAE AUC (AUCE) DEIA % i
M7=, ZOHER. ENTIE belimumab & vedolizumab P49 AUCs 1Z AUCine @ 80%LA
. NHP CiZ humicade LA+ AUCs 1L AUCint @ 80%LL | Tdh 7=, AUCine (2535
AUCE DENIEIZHONWT, ZO KM FEHMEITE RS IO NHP (28T 91.6 3810915 TH
-7z (Figures 2-2A. B), CL IZFIZEF G L TCWODDITIE R THDLZ LN RIBINTZZ &0
B, tgg & CL EOFEBAMEMATLI2EZ A, BER, NHP SEICWifHBIZ RL . R? IZERB LD
NHP T2 0.824 33110 0.622 TH-7- (Figures 2-3A, B),
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Figure 2-2 Fraction percentages of exposure for the distribution phase (AUC.) and

elimination phase (AUCp)

Fraction percentages of collected monoclonal antibody in human (A), and non-human

primates (B).
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Figure 2-3 Relationship between clearance (CL) and half-life at elimination phase (t1/2p)
Each plot represented the collected monoclonal antibody in human (A), and non-human

primates (B). The dotted line is the regression (exponential regression) line.

2-2-4 I LT non-human primates (235175 K12, K21 BL 04 BB 35 4T

INETOMNTIZT K12 BLU K21 X CV (%) BRELPUEBZED KEVWRTA—H
— THDHIENRENT, 2D K12 & K21 IZ W THHEAME A BT L7265 5. BRI L UYNHP
IZBWTENENA 3 BLOHK 4 ITRTIEOHEBEN RS (Figure 2-4),

K12 = 1.32 x K21 (R? = 0.665) **+ Human X3
K12 = 1.64 x K21 (R? = 0.912) +++ NHP X4

vy

A 10 10
g B
A ~
- M
E 0.1 0.1
E z
0.01 +——rrrrrm——rrrrrm——rrm 0.01
0.01 0.1 1 10 0.01 0.1 1 10
Human K12 (day?) NHP K12 (day!)

Figure 2-4 Relationship between central to peripheral distribution rate (K12) and
peripheral to central distribution rate (K21)
Each plot represented the collected monoclonal antibody in human (A), and non-human

primates (B). The solid line is the regression (linear regression) line.
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2-2-5 PO P EHBICE TS K12 BXO K21 FH5OfiftT

MZHUR%E 1 molkg CTERIRPN LRI 5-L7-FE20 PK profile {22\ C, K10 3L O V1
([CENSTEEIEE AV, K12 BE VK21 IOV TR MI BT D5 K., e/ MES LI
LA A R I L 72356 @ simulation 5 f2 4 7R L7z (Figure 2-5), & 5RMFHICBITHHE-
7 Hi%. 14 B2, 28 RRIZRITDMAET IR AL, Wb B E R 24 L7235
BLGL T 2 LD ZETHY  HURER PK profile (2595 K12 BL OV K21 O% 513
INSWZEDRTRIBS I,

100

3
e
= 10
3]
=
(=]
o
s 1
=
=
By
0.1 T T
0 20 40 60
Time (Day)
Caay7 Caay14 Cay2s
K12,K21 wg/mL wg/ml wg/ml
Maximum 8.24 5.57 2.55
Minimum 8.96 4.19 1.54
Geometric mean 7.54 5.15 2.48

Figure 2-5 Effect of variation in K12 and K21 for PK profile
Predicted PK profile of various values in K12 and K21: geometric mean values (solid line),
observed maximum values (dashed line), observed minimum values (dotted line). Other

parameters applied human geometric mean values for simulation.

\

2-2-6 TEEMRBE AT AFEIC I AP A AW K10 #EE B L O TEEEE | ofErE

ENMZBIT PR PK 132D I DVH AR Th-7-2&05, Figure 2-6 |2 TR7 &
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N, WRABS AR (Vap) &I HAIRIE AT (Vass) 1HEELLCUNE, 22T, 2-30
PP ARET L TIE LT ORI (K 5),

SHIT, Vap & Vass DIRIFFEL T2 ZEND, LT OIRP R DEE 2 HD (R 6),
K10 ~ B+ V1 X Vggg 306

K 6 OHEMNLLEERGFET BT, R PKAZBITHETURD B & V1 3BLTN Vass DE{
SEEEE L T, S HURD K10 ZH#EE L7 (Figure 2-7), 7235, tigp = In2+p THHZ
EDD | BAEIZEN tipp MOEH LT, ZORER, B U7 HEE ISR ST L T,

ZIVETIZTHONZ RS T B BRI R E D . EMIEBIT DB HURDKTE PK profile 13,
V1 & K12, K21 I ZEMZ3IT D8 A E AL ] 3223812 K10 (BRI OFUAEZ
[ZDOWTE 6 MOHEEEEZFFHZET, TRIFTRE THLIEAREI N, ANRD LT,
tiop=IN2-+B THHIEND, X5 T DHURIZ DOV TEN typp DAMERFTHZE T, #IE 2-
T RN—= A NET IUIZTRBISNA K BLAD PK profile % THI3 25728 D13 Al HE
EE R D, O ER THEIIE] LLTIRIETS

200 -

—
L
(=)

100 A

Lh
[
1

Human Vg (mL/kg)

[

50 100 150 200
Human Vi, (mL/kg)

]

Figure 2-6 Distribution related parameters in human
Distribution volume at steady state (V4ss) was plotted against distribution volume at

elimination phase (Vap). Solid line represents the perfect fit.
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Figure 2-7 Correlation between reported human K10 and calculated human K10
Estimated human K10 values using human ti2g and geometric mean values for Vgss and V1

were plotted against observed values for human K10. Solid line represents the perfect fit.

2-2-7 _Non-human primates (NHP) tip (ZLAER tieg FHIFS LN NHP tips 225D M LA
IR EEHER T IE

PROE | 2325095 1 CL BURDER typ 2085325 51ELL T EREMICH TS
PUK tuop 27 B AN —IZTTFRT D HENE Z DI, 22T, BEhE NHP T/RFA—4—
EDOZFASTND 19 HURIZOWT, NEFIC 0.85 2L TV 77 AR T RAN —
T NHP D tipp O TRILIZES tip O THIFEEEZRFIL T (Figure 2-8), Z D55, ENE
W taop EHEL T HMED 2 (5 LAN OFAZEIZINEST-DIE 19 HLRDHE 78.9% THY, 3 1%
LAINDFRZEZINFEST=DIE 89.5% Th o7, AfEHRIT. NHP D tyop 22HERD typp 2T
T HZLIIAHE THHI LA R L TWD, Figure 2-9 (21X, 2B D085 A FEICHEST LT=,
BHUREAA DT —2 LU T NHP tuyzp DAAE AL, FEHIEIZTER PK profile 2714
H7 80—~ L TND,
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100

(day)

Predicted human t;5y

1 10 100
Human t; 5 (day)

Figure 2-8 Correlation between reported human ti2g and predicted human tu/zg

Predicted values for human ti2s were plotted against observed values for human ti2g. Human
tizp was predicted from NHP data using simplified allometry with the exponent of —0.15.
When body weight was not reported, it was calculated using 70 kg in human, 6 kg in rhesus
monkey, and 3.75 kg in cynomolgus monkey. Solid, dotted, and dashed gray lines indicate
100%, 50%-200%, and 33%-300% prediction, respectively. Solid diagonal line represents
line of unity. The dotted lines represent two-fold range above and below the line of unity. The

dashed lines represent three-fold range above and below the line of unity.

28



NHP PK Predicted human PK profile

IV ﬂfQB R Human IV
@ PN I ¥ N @
[= L [=
A= :
Time (day) Time (day)

® Human geometric mean is applied to V1, K12, and K21
Human V1 =45.1 mL/day, Human K12 = 0.275 day!, Human K21 = 0.355 day"!

® Human [ is scaled from NHP P by allometric principal
Human § =NHP $ x (Human BW/NHP BW)"-0-15

® Human K10 is calculated using scaled p and human geometric mean of V1 and V
Human K10 = Human p x (81.0/45.1)

Figure 2-9 Proposed half-life method using only data on ti2g from non-human primates
to predict mAb human PK profile

NHP: non-human primate, PK: pharmacokinetics, V1: distribution volume of central
compartment, K12: central to peripheral distribution rate, K21: peripheral to central
distribution rate, B: elimination rate constant at elimination phase, BW: body weight, K10:

central elimination rate, Vgss: distribution volume at steady state.

2-2-8 Y HIEE L TV T AR T o AN — D L

ER K10 (Z2UWNT, NHP typ 2263 7 V7 7 AR T m AR — L ERENA IS TRL LB
K10 &, NHP (28175 K10 2263 TV 77 AR 7B AN —TFRIL7-Es K10 Z ik d 5%
LT R ED A FAYEAREELZ (Figure 2-10), ZOfEF. MHILZ 19 P& T
DWW, BN K10 22D THIED 21X 2 f5LANTh -7 (Figure 2-10), 2O &3,
NHP @ tipp DAZFEHLIZEL PK profile 1%, 7€k DT TV 77 AR T B AN —|ZL5 T
W EREEE X R ThHHZEAREL TS (Figure 2-11),
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0.1 4 B B

Half-life method

=
(=]
[t

Allometric scaling
Figure 2-10 Comparison of predicted human K10 (day?) using half-life method and
simplified allometric scaling method
Predicted human K10 by half-life method were plotted against predicted values using
allometric scaling method. Solid diagonal line represents line of unity. The dotted lines

represent two-fold range above and below the line of unity.
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Motavizumab Motavizumab-YTE
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Figure 2-11 Prediction of human plasma concentration—-time profile.
Solid lines represent the profile predicted by the half-life method and dotted lines the profile
predicted by the two-compartment model analysis with simplified allometric scaling. All

simulations were assuming at the dosage of 1 mg/kg.
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EEH B

ARFETIE, ERBEOY NHP 128115 2-20 78— AT L TRILSNAHUADRIE
PK ORHBIZDOWTHLNNZLT, IO EZ2 ST RHEG . BHUREA O tip DAHRHE
~ PK profile 23592 N5 | 2 HEST L. NHP O tigp & R IS L CTf 7o
7=tk PK profile 7|z, kDL 7 VT 7 AR T B AN —IZX D TFRIE iR LTz,

- R—bRANET VRN OFE R, EREB L NHP iz, A THD V1 X CV
(%) 2349 20 ThoTz, FLERDE &IEEL T RAIZHWGILS ligand binding assay &%
ARTAANZBNT 20%DE EIRAITFTFASNTEY | EEIEICBIT LR ELFRET
HoT-ZEMD ., A REICHRREI ZITIFEA E W IS5 (European Medicines
Agency, 2011), 7=, 155172 VI EL MR BELITVMETHY | K&y EEmV Bk
PEDT-DIZHE D A 1T LHIRE N TV D LR R T WAl LR ELL — L7z
(Dirks and Meibohm, 2010), BRI LT NHP (23T AUCint (2495 AUC, & AUCE D
HEREMNTLT-EZA, ZBO K7L AUCE THY, B HURO R EITH I EIND
ZEDRHBNEIR ST, EBIT tigp 72 CL ITKL T ey MU RERITHFEBEZ R L Z&FED
KD DIHFARTHHILESHITTRET D, K12 BEL VK21 1% CV (%) M RELSGUELRH]
FEDREIQ/NTA—=Z—=Toh->7=, ZOBYERNZILELFIBRFR SRR S, (D Ll ik
IZEBT—EThoTo, ZOZEF, FREdR 7 TREND Viss DIUARIZEDN/ NS L
—F L= 7).

Vis =V1+VIxKI2+K21 K7

51T, K7 AL TV K12 BEO K21 129OWT, ekl e/ IMEd LI 883
)% LT PK profile @ simulation 17725 %, f55117 profile B K E7Z2E
1Rinolz, ZOT28 Hiiko PK profile THNZIBWT, HLiREA O K12 BEOY K21 28
simulation |2 5- 2 2 BT/ NSWZEMB BN o T, SHIZ, R DM AFETHD Vap
TEF IR MABTETHD Vass LTI | ZREEDO KE 3 PE R THLHZE, LTl
ORI ZED 72N ZEN LD TRBE Iz, ZOZEN D, K10 13 6 VTR
ATREL IS LD,

DT, DATEFEITHURBZED NSNZEDD V1 BE O Vs (S8 LB Z IS T 5
ZET g 5 K10 ZHEE TEXHEE 2 DI, £2C, FPUADENIIITD tip & V1 B
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F O Vigss DT AAL AL T K10 AHEE L 72 LA, EERD K10 LU 7B 55
o ZIVETIZHIDD LR T BN RERY 2 R L VI, K21, K21 (2 OV Tidftfkoeh
CRITHEMEEMEAE AL K10 IZITEPURE A OEMTEITS tip 2DE LT K10
Zi 352 LT PK profile NFRELATREE S X HALTZ, ZO AT ITED tugp £V
—ODTHNEZ X GFLIIUEL, ZFEHEDOVE R F— 23 HURESK L OER PK profile
ETRTHIENAHEEE 2 DL,
K10 Z&%, EROEEEEIT NHP o277 7 AR T BAN) —TFHI TEHZ LN
WEINTWDTD REFRE(IZ 0.85 AL T NHP [ZE1T5 tig DHED tigg THIZIT-
7= (Dengetal., 2011; Ling et al., 2009), &~ tl/zs%YEJJ ZOWVWTHRFILT 19 PUi ¢l FEBS
ED 2 fELANIZ 78.9%DHAI A | 3 {5 LANIZ 89.5%FLIAMN AoT=, A lERFILT=T —
ZEyMIDOWTHER tygp I NHP 3O THIFEETHDOZE DR TE RS TR A
1ENHP 2267 v ANy 7 2 =) o I KD IRGEE TR BT HE SN TWDHb D &7
(Dong et al., 2011; Oitate et al., 2011; Wang and Prueksaritanont, 2010), ZDZ &5, &-4T
RIZH1T D NHP D tuop O THILTZER tups 2 FRUIEIZE IS L 72N PK profile T4
ﬁaﬁbf_o P IZ LD PK profile THITCIEA-HUREAF OEEL T NHP O typ D &
EHALCTTRZI TS TODH, WERDT B AN w7 A r—V2 7 LA DFE R B FHI,
ZOREMOER ELTLL FITRT 3 SOHBENE LT,
1. BB MEPERB I NHP (2B W THURE ZE DSR2 125040 B FEIZ e &~
PEZE AL CTHIZEAETE RN L,

2. FBEDKE T NH IAB THDT=DIT CL &N AR B 2 7R L, LRI ZE 3 )8
HNZHNTWDTE,

3. MED/NRTA—F—ZRIL_NEFTEFEILL TNDHTE

INHOENTZEL ., B PK profile THIIE NHP O typ DHDE, 2T V77 ART B R
M) =& IEZE N T2 TTPRIFETHLIIEN "IN, SHIZ, 1 Hiifk
(Motavizumab-YTE) DA TiZdHhnh DD, FeRn (%2t a mb 52 212 k0 8
HAENERD 196 JVH ELTHZE T, B3 QOL O] L& HIELth R (T &
SRR R) bERUNE T PK profile THNZAZIIL T D, 4%, 20L& A 14
ZEH G EL TOEGRPETLE X DA TEY ., FEHNEIIARLZE RO PK profile THIIZ
L i ATRE THDH A REMED N E VY (Robbie et al., 2013),

A EE L2 TOHURIZ OV T NHP @ typp 2B¥JEELZ AL CTHRIL-ER
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K10 &, NHP @ K10 /53 > 7V 77 AR T AN — (k> THHISZE b K10 DE T
2 (ELANTH 7208, THITERIT profile O 72 55AN 3 o7z, ZHbi, AR
1 AU TR T 250K LA AR 1 LI SEe<iuii THY | HEiiE M2 25 8
LTCWRWZEDNFKEL TE LN,

TN T 7 ARTBARN—{ZT NHP typ 226D tigg 2 Tl DRI WD D) /e~ &
RaERT DI, REFLLT0.85 HLLIT 0.75 ZARAL THRHINDED tygp 2 -8
EISHES L TELILD PK profile (23T DER tigs EFAMEE LB L=, ZDREREL T, 2
PuW@#T%{Hﬂfﬁtfﬁii))m%%kbf 0.85 #7351 84.2%, 0.75 Z MV -

B 73.7% Thoto, ZD728, NHP (ZEITFD tuep DA EAFEH L7 EIC LD
PK proflle THITIX 0.85 & _REFRITHIET HI LD UL Wi,

NHP O A2 LSl REIVTWDIES Tl Bitg ko> 3Rs 2B & T 20N DD
(National centre for the Replacement Refinement & Reduction of animals in research, 2019;
BREEA, 2017), NHP O tupp 2 32 A2 L5 PK profile THII%, EHEHIIC
NHP O A IO T 2T TEARWDS, BT — 4705 NHP (23617 typ D HDTH
RGOSR O I 3 E S D551 NHP PK & 50 35 4313720, F7z,
HE O PK SBRCEMIND 1 EELINIC 10 lﬁlﬁwiﬁlﬁl&m % SCAW system (230>
THTAV—CIZFASNAN, A7 T THIUXEIZ 1 BoH 7V 7 THR T
HIEOIT, fERRIZE>TEATIV—B | fﬁéﬂé.ﬁt%kbfﬁﬁmfé‘éT PEDNE Z 5
AU, 3Rs @ refinement (28 %5 TEX5HEF 2545 (Canadian Council on Animal Care
Conseil canadien de protection des animaux, 1991),

2- L XN—hR A NET L TREINDHURDOMIZES PK profile 2 FHIT 521X 4 D
INGA=B =B TIHoT-D, FHNEA T 528 T tupg LV H—/IT 2= —7)»
5 profile THINAIEETHAHZEARLTIEY, NHP 22O S BT 7 /L=< in vitro FEAl %
~ORBROFHREMENNE 2 BTz (Avery et al., 2016; Haraya et al., 2014; Schlothauer et al.,
2013; Schoch et al., 2015; Tam et al., 2013), NHP |Z331F 23R & F2hiti 3~ D7D 12 IL 4
PR ENZ L FIANWERAR =L L THLHDICTARRD DV FELE N, Z0
728 AMDIEERIRE T L ~DIIF IR AR PUR E I MBI TS DR DDEZ R BID,

AREOFEFEL T, BHPUROENME PK profile IX&FURE A DB typ DA TRELH
RDHZENHABINEI STz, SHIZ, NHP IZEIT D tuep D A& HLIZER PK profile T-i#i3:
TERD FHELFFOIGE THDLI LIRS, AW FEAEC TGS - RURE DA
PEDSRIES LT,
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# = :human FcRn transgenic mouse (23317 A HifAE I L BB D 4 R
BH

B R

ENMERNIZB W THURD tip 135 8~22 HEREWIENHDILTEY, PK IZAEHIC
>T? QOL {ZKELBIPH-> TS (Murphy K, 2008), ZD 7=, QOL D&\ \?ﬁﬁi[j%uu
ZFET DX T, YUK PK Z BT AT LIXEETHD, TUEDERANSDIHE L, #
& PK Zr 9 FERF R AIRIE R E IR PK 2R 3R A2 VH 120 1 BdL, FERF A7
HERITNER MR R E SO @O AT =X TS (Brambell, 1966; Junghans, 1997;
Ober et al., 2004), ZD7=8 , x5 L3 DA DT IR AV RIH R PR3 528
[FEETHD, FERFRARE RO FEIRIT, NI A~DIER R /A h— AT X
HEIAIRE FCRNAZEDI Y ATV TR DT R —U M CTHD (Akilesh et al., 2007;
Ghetie and Ward, 2000; Roopenian and Akilesh, 2007), Z®™5% ., FcRn KO mice (23T
PUERD CL BRELRDHZEND, FeRN \ZEDVH A7V 7 A BR$ 52 LN IR A AY72H
S FHl 359 2 THICEZE THS (Petkova et al., 2006), ZD7= , FEEGEKEPEIZF0
T, FEERRET V2H L CENMIEITSD FeRn (2L A7V 7 2 UNCFEAIL | vy
FEHEECER PK TRIZITHZEN, BEICEST QOL OEWHLKEIR LA AIETHI2 T
HETHLEZZDILD,

B AR~ 23 FRREIR B PSRBT ISFIHEND T > T T L D—2ThD
25, ERGUAD FeRn (2§ 2 BUFPRIZITFE 22 B . =T A FcRn Lbeb FeRn Tl R E A
72570 IZHUER PK OERFHMEIZ VY (Ober et al., 2001), NHP 23th& FcRn O F:
DT NEWVH B THUARDER PK FHIZIWTHRIHSIVTWDDS, T oA TldeR FcRn
%z BlS7- hFcRn TgM 23FI F Rl RECT&H 5 (Petkova et al., 2006; Proetzel and Roopenian,
2014), hFcRn TgM (X, ¥ 7 & FcRn 28 RHBL THY, BEAZAIZER FeRn B s f D=k —
B3 1 DD Hemi & 2 20 Homo MFAET 5, SHIZ, 7'BE—4—|Z hFcRn O 7' 1E—
H—%FEoLine32LF XL BT IF DT v —H—%FFO Line 276 MF{ET 5, hFcRn
TgM %Al L7=Hiik o PK G-l LC, Line 276 ~Ci¥ Homo 238V TEh ty, EOFEBIME
23 NHP L0H mnZEniE S Tus (Haraya et al., 2014), =512, Line 32 TiX Hemi
[ZBNTIROLND tue D3ED ty EFHEIT 2LV RIFTIHY, Homo Tikkh CL EOHHE
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PEAY NHP Kb e b s cunnd (Avery et al., 2016; Tam et al., 2013), ZiLH0
W&, MW Line 23Tk FeRn 3@ UNTHEREL TWHEE 2 Hid, — 757, hFcRn
TgM ZIEHL7-HUEDER PK profile T#lli%, ZEAEHESIL TR (Betts et al.,
2018), ZANVETOMEIZHD hFecRn TgM DHLR PK /3T A—Z —LERDHUR PK /37 2
— 2 —COFREMEEBE T HE, 5 I TRE L TAEEE |2 hFeRn TgM TO 5 6R
F =T HZE T, Piikoeh PK profile FHIZSFTREEHIFFED, —J5, hFcRn
TgM (2B DHUEDFEMZ: PK 7 —F RT3 Sin T 57, # H OB EMEIIH G T
372\, £ CAMZETIX, hFeRn TgM 7 —# & L7tk ek PK profile 7|35
i AT e AL 95720 . AT AT REZRBE AR PR EEFE AL 12DV T hFeRn TgM (2381
% PK RIA=Z— T 24T5 82 AR E LT,

AWFFETIE. NHP EEEER L C CL O FRIMED B EHE S 4172 hFeRn TgM Line 32 @
Homo ZfE L (Avery et al., 2016), #-FLiA% 10 mg/kg O H & THIRN B Al 54175
7oo EMEER M HFIZI3K 15 mg/mL ONEMEFURNSFAET AZENMBILTEY, ZO MK
HERBE 2572 . BRBRPUAIZINZ T intravenous immunoglobulin (IVIG) % 1 g/kg
OMETHERLE L, PR EREIFLZICHELLERNAEE & K.
electrochemiluminescence assay  (ECLIA) {EICTE &L, SO RRRFRO 22 e b Bt
RIR A L% 2-a  N—R A NET )VIZTHENT 9528 C, hFcRn TgM (2817 5kt
& PK DR BN LT,
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BH AR

3-2-1 hFcRn TgM THRHILIZHUADERNIBITS 2-a27X—FAVMET /L microscopic
parameters

Table 3-1 |2, AEDHFHITHZ 13 FOHUREIEMOEMNIBITD 2-720 73 —F A
Y MET IV OBEH microscopic parameters 27~ FILEALOREH V1, K10, K12 LW
K21 122\, A EE X Z 240, 39.1 mL/kg. 0.0867 day™. 0.204 day* L
0.212 day™ THY, CV ITZIE I 26.3%. 50.3%. 99.0% LT 132% TH-7=,

Table 3-1 Two-compartment model parameters in human for selected monoclonal

antibodies
Parameter K10 K12 K21 V1 ref
Unit day! day! day! mL/kg
Vedolizumab 0.0607 0.513 0.448 33.8 1
Benralizumab 0.0930 0.275 0.245 48.1 2
Romosozumab 0.129 0.555 0.721 33.5 3
Risankizumab 0.0550 0.0455 0.0479 52.0 4
Adalimumab 0.0966 0.525 0.593 37.9 5
Ustekinumab 0.0517 0.132 0.164 40.5 6
Denosumab 0.0305 0.189 0.298 35.0 7
Guselkumab 0.0893 0.166 0.160 51.2 8
Sarilumab 0.125 0.0750 0.0298 23.8 9
Ramucirumab 0.142 0.381 0.583 453 5
Belimumab 0.151 0.158 0.173 38.8 5
Dupilumab 0.0837 0.404 0.434 27.0 10
Golimumab 0.128 0.0768 0.0760 57.0 11
Geometric mean 0.0867 0.204 0.212 39.1
CV (%) 50.3 99.0 132 26.3

Reference

1. (Vedolizumab, 2018), 2: (Benralizumab, 2018), 3: (Romosozumab, 2019), 4:
(Risankizumab, 2019), 5: (Nakamura et al., 2020), 6: (Ustekinumab, 2011), 7: (Denosumab,
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2013), 8: (Zhuang et al., 2016), 9: (Xu et al., 2019), 10: (Dupilumab, 2018), 11: (Golimumab,
2011).

3-2-2 hFcRn TgM I B AIMIEY 7 /L D E B RS

Table 3-2 1IHPUAD E EMHT, ECLIA EDERICHWHUREE R EIR, FIRZRL
TW5, MR o E & T REZR I EL > 21T vedolizumab Z BT 0.5 pg/mL~50
ug/mL Th-o7z,

Table 3-2 Detection range of selected monoclonal antibody in hFcRn TgM plasma

Parameter Immobilized ULOQ LLOQ
Unit Antigen ug/mL ug/mL
Vedolizumab a4f7 integrin 5.00 500
Benralizumab IL-5R 0.500 50.0
Romosozumab Sclerostin 0.500 50.0
Risankizumab IL-23 0.500 50.0
Adalimumab TNFa 0.500 50.0
Ustekinumab IL-12 0.500 50.0
Denosumab RANKL 0.500 50.0
Guselkumab IL-23 0.500 50.0
Sarilumab IL-6R 0.500 50.0
Ramucirumab VEGFR2 0.500 50.0
Belimumab BLyS 0.500 50.0
Dupilumab IL-4R 0.500 50.0
Golimumab TNFa 0.500 50.0

LLOQ: Lower limit of quantification, ULOQ: Upper limit of quantification

3-2-3 hFcRn TgM PK @ non-compartment analysis

hFcRn TgM (Z 10 mg/kg & F B CH- Pk E £ 5- L7 B o i vh 2 EEHER % Figure 3-1
(R LTz, JRERIRDN S8 514 . & TOHURIT —FPEDTE 2% 7~ L 7=, Non-compartment
analysis (NCA) B 54072 CL, Vs BE N ty OB EIZZ 2 4, 38.9

39



mL/day/kg. 197 mL/kg 3L 4.16 day THY, CVITZEAZE4198.7% . 28.4% L TN117%
TdHh-7- (Table 3-3),
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Plsma Cone. (ug/nL) Plasma Cone. (ug/mL) Plasma Conc. (ug/mL) Plasma Conec. (ug/mL)

Plasma Cone. (ug/mL)

1000 - Vedolizumab
p
100 —e—No.l
—&—No.2
10 4 —a—No3
......... LLOQ
01 2 3 4 5 6 7
Time (Day)
1000 - Romosozumab
100 ﬁihk —e—No.l
10 | —&—No.2
—a—No3
14 LLOQ
0.1 — T T T
01 2 3 4 5 6 7
Time (Day)
1000 - Adalimumab
100 3 —e—No.1
—&— No.2
10 4
—a— No3
1 T T LLOQ
0.1 T T T 1
0 7 14 21 28
Time (Day)
1000 - Denosumab
100 v —e— No.1
k"‘i\_“k{:‘:. —&—No.2
10 4 B
—=— No3
1 4 e LLOQ
0.1 T T T 1
0 7 14 21 28
Time (Day)
1000 Sarilumab
100 —e—No.1
—&—No.2
10 4
—m—No 3
1 T LLOQ
0.1 T T T \

0 7 14 21 28
Time (Day)

Continued to the next page

g 1000 1 Benralizumab
ETJ 100 L —e—No.1
g‘ 10 - —+—No.2
O —a—No3
[ 1 1
g ......... LLOQ
f 0.1 — T
01 2 3 4 5 6 7
Time (Day)
g 1000 A Risankizumab
Eh 100 L{ —s—No.l
g 10 1 —&—No.2
S —=—No3
g 11
E ......... LLOQ
o 0.1 T T T Y
0 7 14 21 28
Time (Day)
—~ 1000 A Ustekinuumab
E .
-EI'J ]00 - —e—No.1
g 10 4 —a—No 2
3 —a—No 3
g 11
E ......... LLOQ
~ 0.1 T T T 1
0 7 14 21 28
Time (Day)
g 1000 - Guselkumab
@ 100 4 —+—No.1
% 10 —&—No.2
O —&—No3
= 1
e LLOQ
]
~ 0.1 T T T 1
0 7 14 21 28
Time (Day)
g 1000 1 Ramucirumab
ETJ 100 x —e— No.1
g 10 1 —&— No.2
O —=— No.3
g 17
R LLOQ
Ay 0.1 T T T 1
0 7 14 21 28
Time (Day)
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g 1000 - Belimumab 3 1000 - Dupilumab
& 100 4 —+No.l W 100 —+—No.1
\‘J —&—No.2 ot N 7
g 10 2 10 - Neo:2
8 —a—No3 [5) :
O —a—No 3
g 14 LLOQ e 1
2 T .
=} 0.1 T T T 1 ~ 0.1 r r r 1
0 7 14 21 28 0 7 14 21 28
Time (Day) Time (Day)
Q 1000 - Golimumab
“EJ 100 —e—No.1
~ —&— No2
g 10 4
S —m— No.3
5 14 T e LLOQ
7
=
p‘! 0.1 T T T 1
0 7 14 21 28
Time (Day)

Figure 3-1 The plasma concentration-time profiles of monoclonal antibody following
intravenous administration in hFcRn TgM

Each monoclonal antibody was administered at 10mg/kg with intravenous immunoglobulin
(1g/kg). LLOQ: Lower limit of quantification. Solid lines represent individual profiles. No

represents individual number.
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Table 3-3 Pharmacokinetic parameters of non-compartment analysis in hFcRn TgM

after intravenous administration

Parameter CL Vss ti2
Unit mL/day/kg mL/kg day
Vedolizumab 114 123 1.09
Benralizumab 104 151 1.78
Romosozumab 65.2 124 1.40
Risankizumab 49.8 200 4.18
Adalimumab 441 189 2.93
Ustekinumab 13.5 187 10.9
Denosumab 12.5 240 14.1
Guselkumab 128 211 151
Sarilumab 12.1 291 17.0
Ramucirumab 27.4 225 5.84
Belimumab 50.9 181 2.51
Dupilumab 22.4 238 7.15
Golimumab 334 295 8.20
Geometric mean 38.9 197 4.16
CV (%) 98.9 28.4 117

3-2-4 hFcRn TgM PK @ 2-22 /X— R A NE T /VSRAT

FRIRIN ~PUIRZ LA 5% O U TR EHER 2 2-2 0 = AV NET VIR 21752
ETHELNT/RTA—4—% Table 3-4 |Z/RL7=, K10, K12, K21, V1, CL, BXT Viss D
LM EEIFZE N4, 0.529 day?, 2.35 day?, 1.51 day™, 73.2 mL/kg. 38.8 mL/day/kg
BELO 192 mL/ikg THY, CV 1ZZNZH 101%. 90.0%. 111%. 22.5%. 103% B LN
28.6% CThH o7,

R 2R (AUCinf) (X950 448 ACU (AUC,) DEELTH AUC (AUCE) DOEIA
ZRRATLT-LZ 4. vedolizumab, benralizumab, risankizumab %[V C AUCs 2% 80%LL 1
FHELTQNDLZEN/RENT- (Figure 3-2), K12 BELUK21 (X CV (%) S KELPUAR =
DRKEVVRTA—=H —THo72bDD, 2 SOFAEIZN 8 TRENDIEDFEIN RIS
(Figure 3-3A),
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K21 = 0.837 x K12 (R? = 0.932) A8

V1 1Zx LT Vass 7 7y LT EZ AR TR LB TS E Eo T
(Figure 3-3B),

Table 3-4 Pharmacokinetic parameters of two-compartment model analysis in hFcRn

TgM after intravenous administration

Parameter K10 K12 K21 V1 CL Vss
Unit day! day! day! mL/kg mL/day/kg  mL/kg
Vedolizumab 2.12 1.72 1.95 58.4 124 110
Benralizumab 1.55 0.831 0.687 66.7 104 147
Romosozumab 0.825 1.64 2.68 78.6 64.8 127
Risankizumab 0.780 0.846 0.384 63.2 49.3 202
Adalimumab 0.608 2.74 1.98 76.5 46.5 183
Ustekinumab 0.303 2.96 1.07 45.1 13.7 170
Denosumab 0.190 4.01 1.89 67.8 12.9 212
Guselkumab 1.29 2.07 1.79 101 131 219
Sarilumab 0.127 2.67 131 86.4 11.0 263
Ramucirumab 0.428 3.04 1.16 63.5 27.1 230
Belimumab 0.571 16.2 14.7 91.4 52.1 192
Dupilumab 0.248 3.28 1.89 88.4 21.9 242
Golimumab 0.346 1.19 0.512 85.8 29.7 285
Geometric mean 0.529 2.35 1.51 73.2 38.8 192
CV (%) 101 90.0 111 22,5 103 28.6
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Figure 3-2 Fraction percentages of exposure for the distribution phase (AUC.) and
elimination phase (AUCg) in hFcRn TgM
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Figure 3-3 Distribution related PK parameter in hFcRn TgM

Central to peripheral distribution rate (K12) were plotted against peripheral to central
distribute

on rate (K21) in hFcRn TgM (A). The solid line is the regression (linear regression) line.
Distribution volume at central (V1) were plotted against distribution volume at steady state
(B). Tgm represents hFcRn TgM.
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3-2-5 hFcRn TgM I B2 HUERZ ) T T AL TE I AR -1 O AT

2 AUC OFEMTHS CLIZEIZEH G- L CWADIIIE LA THHZLIRIBE -2 ED
O, HEEFREI THD tup & CL EOFHREMEZMENTLT- (Figure 3-4), E Dk R, tuzp &
CL LITWitHBEIA R, R? 1% 0.924 ThH-o7o, AfERIL, hFcRn TgM (28T 550K PK @
FFBUE tap IZBINDZ LRI L TUND,

200 3.,

';-.,_.. y = 129x 05
B o  R=0924
%% 20 .
= b Y

2 3
U 5
=

0.5 5 50

hFcRn TgM ty55 (day)

Figure 3-4 Relationship between clearance (CL) and half-life at elimination phase (tuzp)
in hFcRn TgM.
Half-life at elimination phase were plotted against clearance in hFcRn TgM. The dotted line

is the regression (exponential regression) line.
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EEH B

ARETIE, LS hFeRn TgM )b 15727 — & &% VWA Z L Teb PK profile T
DIAT AR ZRGEET D720 HARICKITS 13 FOBIAGRHUARES LD hFcRn TgM (2
B LERER RO 21T o7,

hFcRn TgM (23515 A B IERY RF A iR AT 3~ D128 7o - T, KGRI TV DLk EL T
PR B D BEME B & O AR BT R D 8tR 2 IR U 7o, EMZIBIT D 2-a /3 —1 A
> RET /LD microscopic parameter ZfENT L7 A, V1, K10, K12 31T K21 D #&faf
SEEEIFZZNZ T, 39.1 mL/kg, 0.0867 day™, 0.204 day™, 0.212 day* THY, CV ILZi
ZH 26.3%. 50.3%. 99.0%FB LN 132% TH-o7z, ZNHDEIZZ N E TIZHE ST
HEBIOFE —ETHLNERSTEHUADERNT A—=F —fHEEVMED LI TEY
hFcRN TgM CHEFETL 72 BRI T — X B2 PR E L TG TE Q0 bHEE 2 b= (Dirksand
Meibohm, 2010),

AENREAEAT FE S T P PTAE L E U T2 M R I E I E O RS AT -
oo ARMERTCIL, FHEHTAD 100 5@ W E T IVIG Z 5.LCnd 7= JIEICH W
HIMABES 7 AT R EOEN 196 BRMEMEL TEENTWD, D70 MAEHEMT
RIRELLTOERDH T, B G LIHUREIRGOREZHE T L2 LILTE RN, Z
DOMEZMERT 5120 FHUREIR I DR Z [E 8k L 7= plate 2 L 7= Ligand
binding assay EICEAMEEEE L 7=, 7L —MIEFLLT-HURERE A L& 5-HURIX
B F A SN HE MR TR A7-010, EFT5ER 196 12> T F L m
VI T T RINELIRDAREME N 2 DT ZEMh, fHREL T ECLIA L& AL
(Fichorova et al., 2008), ECLIA {5 TlINT =0 L% 7 N IEELTRIHL TWDT20
WH D ELISA THEMAESNL IV AFIH =V IO 7 VL L COREMENREL, £
727 L= RENEBELTZL DD BN T T IV GLNDLTENG, KM= E et
T LTI 7T Raiz 528 TED, ECLIA {EICI > TEIRER D722+
STRIRE DIE BRI TET,

hFcRn TgM (ZEF RN $& G- S 7= BuiRiIE “FAMEDIE & 7R L, NCA OG0T tip 1X
1.09~17.0 day D#iPH THY, CL (2O T 12.1~128 mL/day/kg D #ilH CTdh-7-, 4 (Al
DOFEAM T L 7= hFcRn TgM & Line 32 Homo T&Y. [FL Line 32 Homo Zffi AL T\»
LA LT 5L CL N K&EH o7 (Avery et al., 2016), CL 7S K& /p-7=HEL Tk
ML S LT B THRF G L IVIG ICEBERE 2 bz, i KEIC
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IVIG 2MEET D858 1E FeRn 23— Eafn 5720012, FURDY YA 7V h= AL FL T
PPN LR DEEZ ZHD (Tam et al., 2013), *ﬁ{ZIKF’aﬂ“C“q%g\f;?éiﬁﬁ%%ﬂé@f%m
XL IVIG Z g 5 L7230 3 F i R 2 i CELD TRV — Ty MM m O DN RS WiFF
T&ED,

hFcRn TgM (24 FEPTIARE 38 & Hial B 5 U CEL - g PR EEHERS 1D\ C 22
YRR ANET VT A FE L T2, AUCint 12%F 7% AUC, 3L T AUCE DEIE A5
L7=&Z A, 80% LI E& AUC 3 D DFLIRIX 13 @l Hh T 10 il Th-7-, - TL AL
PUARE 5 hFeRn TgM B DFEE DK TIIHE I THHLZENREIIL, ZD R
IFERBEOY NHP (BT DRHESFERIL Tz, 2, ARV ZHUAOEhIE T A—4
—&L T, K12 & K21 EORICIFHBIRER 3 B2 Z LT VL & Vs IIFLIRR THEEIL
AL THHZENRE T, ZNOHRHEL F7-, ERB LY NHP 1B AR E—EL T\
Too SOIZ, PURE GZD tye & CL OWAHEAMEL £/, B NHP THR.ONT Rk &R
[Z7REFL, hFCRn (28T AUC DEIA MBERFED KERS THY, DA B FEOHURM 2
INENZEDIRIEES T, ERBLONHP (2B TIE FeRn IZE DA 27V 7 Behsht
1K PK ARSI TS EE 2 B TEY, B FcRn 23381 TV 5 hFeRn TgM 28\ T
b FAEDORFEIMERFS N TRY ., ZOME R LU THUA PK B2V EL LIZb o L s D,
LI B i, hFCRN TgM O tyop 235 FRILTZE R tagp 2 208030135 1238 )i L Ce b PK profile
TR SR D FTREME 2 7R L=, A C. hFeRn TgM (281 AHUIK PK 135540 BREOHT
RIS, GO T HEH/NSNZ LD, 1 FREROIRENLER typ & THITE5HH]
REMEIZ SW T RENTZ,

fEame LT, A% 1@ T hFcRn TgM (238 W CTEIRBHIZR K 2 1 B L CUVNVD DT
KA DI THHZENTRIBRE L, ZORRITEFBLINHP OH DL —F L T
7o HWHIIHUIRE FeRn EOMEEA O REL TENTODLDEEZLNDIZD
hFcRn TgM Z JHVZ B PKi#dT s i3, &G-HUAREER FeRn O B AR Z2 S LT
WDZENTRBENTZ, ZDT=8 5 B THZE LI BIIEIZ hFeRn TgM & VW - fif
Wro —4 %+ 52Tk PK profile 2 I3 52 &N ATREL HAFES LA,
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U E : human FcRn transgenic mouse %4 A L7z e i # W iR B H#ERE T8

B R

ZIETOER PK profile TillZ, NHP 1 fEO T —# %2 L THEsn TR, @\ T
KSRk &L CU5 (Ling et al., 2009; Oitate et al., 2011; Wang and Prueksaritanont,
2010), L2L72235, NHP Z W= AT IR AR 3057210 TRl @ E R EBR T HN
VEELIND, EeBEAEIZI51TD 3Rs #FETHE, PUREILBAFIZIBUNT NHP
TIE7RT o A AW IERRIRRBR ~ DBV 2 132K THS (National centre for the
Replacement Refinement & Reduction of animals in research, 2019; EgH:4, 2017), =512,
T o B A~D BRI AL O IERITIE DD L5 G D =W PR E FE S A
HIZEED D, LA EDIIIT, NHP 23D F > A~ DOHURE R 2 R L LT PK alER DY)
DRE AT, RS BAFEER T TIIA | BRI - BEIZE > TH A EE A DILD,

B = FITTHD AL hFeRn TgM IZBITAHLIRD PK 7 —2% AV £33t R ik E
DUV T hFeRn TgM (235175 tapp EEMTIIT D tigg EOFHBIMEAFENT LT, 15510
TeRR AT IIZ0A VY hFeRn TgM D7 — 2B tygp TlllEIT 572, TRISIZER tugg
ZePIVA I IS L, R PK profile FHIZATV, PUREEK M OER CLIZOWT TS
FREE D LA T o7, SHIT, 3Rs (23175 Refinement DRI [H]IF T, hFeRn TgM
IZBITAHEE 7 BZEOMEFRHUREIELIRE (Cayr) EED tuop COFEBEZEITL ., 55
=T L& VT hFCRN TgM D5 — 2B bty FIZI T 72, 2O FHMEE 3805
23 L Ce b PK profile FiHIZ1TV ), CL IS DWW CTRIME S SR & D el 21T o 72,
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B AR

4-2-1 hFcRn TgM LERMZEBITD tys DAEEE

hFcRn TgM (23N TIFHALTE tuap Z2E b tup 12 L CF ey U727 —# % Figure 4-1 12
AT, RETLTZ 13 HiiR T X TUZHOW T my MUTEEEROFIEUTEUTZLL FO 9 ITTHRS
7= (Figure 4-1A;3X 9),

Human t; 55 = 1.39 X hFcRn TgM t; /5 + 13.2 (R* = 0.409) 29

AUCint IZX9% AUCE DEIE DY 80% A Tdr->7- vedolizumab, benralizumab 35X OF
risankizumab Z[E\ 7z 10 FURTOT oy MIBITDEIZITLEUILL T 10 THRENT-
(Figure 4-1B ;=X 10),

Human t, ;g = 1.89 X hFcRn TgM t, ;,3 + 7.18 (R? = 0.714) = 10

=
vs)

50 y=139x+132 50 7 y=189x+7.18
= R#=0.409 = R*=0.714 .
£ w0 o o £ ] o« .o
= . ..' % -
= 30 : = 30 1
< o .. - .
g 20 .".--‘ Y g 20 [ ] '__..- ®
£ 101ee ° T10 -_.o: °
0 . , . . 0 : r . .
0 5 10 15 20 0 5 10 15 20
hFcRn TegM ty,54 (day) hFcRn TgM ty,55 (day)

Figure 4-1 Correlation in tizg between hFcRn TgM and human

Comparison of half-life during elimination phase (t12s) between hFcRn TgM and humans for
13 mAbs (A). Comparison of half-life during elimination phase (ti2s) between hFcRn TgM

and humans for 10 mAbs. The dotted line is the regression (linear regression) line.

50



4-2-2 hFcRn TgM (2815 tuep 2 VN AR IS LA B M ILE i EE HER T

BN tip EOMEBAMEDHEFESAU72 10 FLARIZ-DOUWT, hFcRn TgM @ tapp 2> HAFHILTE AR
TP A FHOTER typ 2 THIL7C (Figure 4-2), 10 5RO S 9 HURNFEERDOER tusp
5 2 fELINOZAETFRITETZ, RO 1 HURIT 2.23 fEDZETHY , MLz TOHR
M 3 ELUNDOZETTRIFTRE CTH DI EN RSNz, IRICTRILTZED tyg 2 R0 A
JEL TR PK profile FHIZ4TVY, CL ICOWTEBOLNCOEE I LTzEZ A, 7 FEEH
DOHFUEDFEMEE T IMEE DFEFED 2 5 LA ED | EFEOHUAIL 3 fELAN DRI
NFE-T,

A B
100
= ~ 50 ;
[=11] -
3=}
< E
& S .
%‘ 10 é . 9
g 3 .
= A
g hd
1+ T — ™ g 0.5 T T T
1 10 100 = 0.5 5 50
Predicted human t; 55 (day) Predicted human CL (mL/day/kg)

Figure 4-2 Comparison of human PK predicted using tizg in hFcRn TgM and observed
human PK

Predicted values for human half-life during elimination phase (t12p) were plotted against
observed values for human ti2s (A). Human ti2s was predicted from hFcRn TgM data using
linear regression. Solid diagonal line represents the line of unity. The dotted lines represent
two-fold range above and below the line of unity (B). Predicted values for human CL were
plotted against observed values. Human CL was predicted from hFcRn TgM data (B). Solid
diagonal line represents the line of unity. The dotted lines represent two-fold range above
and below the line of unity.

4-2-3  hFcRn TgM (2815 Caayr LEMIEBIT S tugs DFHEE

hFcRn TgM IZBWTHEHALTE Caayr ZED tuzp KL TF Ry NL7cT —&% Figure 4-3
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(R T, RETLTZ 13 HUR T R TUZHONWTT Yy LB ORI LUILL F O 11 THRE
7= (Figure 4-3A ;3K 11),

Human t; 55 = 0.517 x hFcRn TgM Cqoy7 + 15.4 (R* =0.199) A 11

AUCint IZX9% AUCE DEIE DY 80% A Tdr->7- vedolizumab, benralizumab 35X OF
risankizumab ZFR\ Nz 10 HFUEATOT my MBI AT LI FOX 12 TRIhi-
(Figure 4-3B;3X 12),

Human t; ;g = 0.795 X hFcRn TgM Cqay7; + 9.22 (R? =0425) 12

=
ve)

50 5 50 -
B 40 ® o e B 40 - [ P
= ® =
- 30 1 - 30
g e . ° &
<20 e =20
5 oy I I s I '
S 0 o4 YTOSITX+154 F g y=0.795x +9.22
2 R*=0.199 Z R*=0.425
0 T T T T ] 0 T T T J
0 10 20 30 40 50 0 10 20 30 40 50
hFcRn TgM Cgy,y7 (ug/mL) hFcRn TgM Cg,y7 (ug/mL)

Figure 4-3 Correlation between Cday7 in hFCRN TgM and tizg in humans

Comparison of Cgay7 in hFcRn TgM and half-life at elimination phase (ti2g) in humans for 13
mADbs (A). Comparison of Cgay7 in hFCRn TgM and half-life at elimination phase (tu2g) Iin
humans for 10mAbs (B). The dotted line is the regression (linear regression) line.

4-2-4 hFcRn TgM (23515 % Caayr 2 W2 REITEIZ L D PK profile T

BN tyep EOFHBIPEIZ OV TE R2EZ 7R LT= 10 HFLARIZ OV T, hFCRN TgM @ Caayr 7
DIFOITZAIAT ELAZE FVTER tug 2 THIL7- (Figure 4-4), 10 FU{EDH L 9 HLikH
FERDED tyzp 726 2 FFLLINDZTTFHIFTRE Th o7z, RV D 1 Hiikid 2.46 (5D TH
D RETLIZ 2 TOPURIZOWTERANEL D ZEN 3 FLUANTTREA SN ZENRS
ATz RIZTRILTZED tuep & VA 2@ IS L TR PK profile T#I1Z470y, CL (220

52



THEEEOLMTOEEEBLT-EZA, RHEE TRELOER 2 fFLINIC 8 FEOFTK
MLED | Z2FEAN 3 FEUAPICITMRET L7222 10 FOHUAR I E-T,

A B
100 3 = 50
= ' B
[3~] ]
= =
SR A é 5 *
= * q_
& o
= 2 .
1 10 100 0.5 5 50
Predicted human t; g (day) Predicted human CL
(mL/day/kg)

Figure 4-4 Comparison of predicted human PK using Cday7 in hFcRn TgM and observed
human PK

Predicted values for human half-life at elimination phase (ti2p) were plotted against observed
values for human ty2p (A). Human ti2p was predicted from hFcRn TgM Cqay7 data using linear
regression. Solid diagonal line represents the line of unity. The dotted lines represent two-fold
range above and below the line of unity. Predicted values for human CL were plotted against
observed values for human CL (B). Human CL was predicted from hFcRn TgM data. Solid
diagonal line represents the line of unity. The dotted lines represent two-fold range above and
below the line of unity.
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EEH B

AFETIE, hFcRn TgM D7 —Z b FRILTZE R tygp 2 -0EICE IS L2 R PK
profile THIDZMMEZFHIL 72, SHIZ, H—F —ZARA L MrbDER PK profile Tl
BEMEAZBAS)NIT 572012, hFeRN TgM ~DOHTAF 57 H £ O IfiL §E 1 52 E TdD Caayr
Zfif AL 7=t b PK profile FHI%&47-57=,

RETL72 13 HUAIZ-DUNT hFeRn TgM TEHLTE tuop EFEBRDER typp EOFHEAMEIL,
FREHZHWZ 13 U3~ Cau H L7 BRICIX MRS e~ 7= (Figure 4-1A), 72721
AUCin IZxH55 AUCE DEIA Y 80% A 3 Bk (vedolizumab, benralizumab, 3318
risankizumab) ZBR\N=EZ AMHBAMEN RS (Figure 4-1B), hFcRn TgM (% FcRn S 1E
U A7V 7 A Z 5 B2 52T DR D U 2 ATl FTREZ2 IEERIR BT L ThH LB R
5D, AUCH 23552 D KER5y THHBRZIL CL 1L AUCH ITIKTFL . SHIZHARRFED /)N
SUVVFFBEFF O PR TIX tup (2 FCRN U A7V THRBEN KBS NHEE 2 HIVD, TE-
T, AUCg 78 AUCint D KI5 248 L TRV AR, FeRn 128DV A 27U 7 LIgk D
FRIZE > Tty DREL TWDHEB X HILD, UL ED R 5, hFeRn TgM 1238175 tygp %
izl PK THIZITOBRIZIE. AUCint ICXT% AUC DA G-A TR T DM BN BHHE
E 25D, tip IZOUNT hFeRn TgM EEREDOFABIMEN RS2 10 FURDOFRIZ T
Z VT hFeRn TgM 1238175 tupg 7B ER tug HEE L7c, ZORER, 9 O T tup fE
(FFEHIED typ L 2 FELANOZEIZIRED, 1 FEO T HIED SZHMEEOZET 2.23 (£ THo
“o ZOTPHREEITR EIZRE SN TWDIFE LR THY (Avery etal., 2016; Tam et al.,
2013), A [EAT ST f T FRISRAFIZE S TEE typ O TFRNIREE BSEMATRETHHZ L
DRI,

hFCRN TgM @ tuop 22 BHEE ST HUREIESL DER tuep 2 HRIEIZE S L, BN PK
profile 273+ 5E42, FHILZ PK profile 725455 17= CL SeR3EHI CL &4 g4
HZE TR EAMFELT- (Figure 4-2) , fitL7z 10 Frikod ¢, 7 BT THI CL L3I CL
EDFEN 2 fFLAPNTUNEY 3 FELINDFEITIE 10 FET R TOFENINEST-, HHhi-
TG I3 A S TS NHP 2260 TG LI L TR Th D LS izZ Las
B, FURDOENEE PK profile (38154 95 Z2& T hFeRn TgM 76 FHII$ 528
MAFE CTHDHIEN R I L7 (Ling et al,, 2009; Oitate et al., 2011; Wang and
Prueksaritanont, 2010), hFcRn TgM (28 1T 25K D PK /XT A—HX — % Line X
Homo/Hemi #[1>7", Bk PK /T A—2— BT A2 L HES LTV D (Avery et al.,
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2016; Haraya et al., 2014; Tam et al., 2013), A TITE TN FHRISHIZED tygp 24
M3 %ZL Tl PK profile 7 #|Z A REE 5728, Line 32 Homo (23 H 2 R E S48
EEZBND, BifEAL 3Rs (233175 Replacement &L Tl K0 R @8 Cilli4 252
EMHELEX LTV S (National centre for the Replacement Refinement & Reduction of
animals in research, 2019; ER5i4, 2017), =HIZ, ZORBREMI O NHP 20D E0RE % 13,
% 38 5 BA S O 3 ARNHIECRRER D AL ) EIZER D END, SR E R T
B, hFCRn TgM 5 — %% FVW T T 7=k PK profile THIOKEE L. NHP ©OF — 4%
FHNTIT 72 FRIORE FE L[RSE THDT2D . NHP 2251 > ¥ CTdh D hFeRn TgM ~D it
REZE GO PK FRERA~DO Y0 2 1T BLIFEMER E\, D728, 20 hFcRn TgM % v 7z
th PK profile FHIVEIL, BEE IR Zh=RAVRESEMBAFEIZEL Db O LR S
Do

hFCRN TgM (Z331F AF1K PK OFFEEL T, DAARFED/ DINWZ L, I & Bk o
BEOWDRBINDZENFT HND, — AR PURDIRNEIRBRFEA S BT 58 IHRMICE
35 1 FESORENSDEN tigg 2 THITHIENAIHELE 2 DIV, ZOTRINFEH 52
ET, B ETE - LIZER PK profile PHIETRIHEEE 2 DNI2ZE0 D, HAMICE
35 1 B DPEEEL T Coayr 2 HL7ZED PK profile IO EMEERFILZ, Rl
72 13 HUAI TP hFcRn TgM THFHIUIZ Caayr (ZDUWNT, ED typp EOFRBIMEITIRS L
9 (Figure 4-2A), AUCint 12Kk AUCs DEIEH 70%AT D 3 HLii (vedolizumab,
benralizumab. 33X 0" risankizumab) ZFR\N T, R? 1ZtkEL7=H DD, FH B X AREIC
RENIR D oT- (Figure 4-2B), ZOFIHEL T, 1 BB DIRED &R A LI5S
(T, ERIEDORGENS AL 7ML | BRI T DI DR H 3534 Lt
L CUEDDENRELRDIENZEIT HND, £, Caayr 234 EID ECLIA 1EIZBW T
R TIREIZESTWDEDICEELL COEEMENMEVW D ELEZDND, 5%, 1L
SRR EEHEIZ DWW TE BT IEE R EATE AL Te @)D BRSO W F
FEHI0 R 2 HZ 128> T (European Medicines Agency, 2011), H— R SR ENSDIE
FAPEDENOED tipp THINFEBLRIREEE 2 DA,

hFCRN TgM TS5 2U72 Caayr EED tigg EDOAREZRFABIME I RS2 T2 DD 155
TR, K% -V T Chayr B ED tyop D FREIT 72, TOFER, 10 HiikdHH 9 fl
DHUEDS 2 fELLNIC TR E FERIEE D 2L EST2ZE0 D | FERIIEICHE IS L TeR
PK profile 7| 47-7=, THlZi7-Eh PK profile 2268 HEN 7= CL IZ2W T, EHeR
CL LLEEELC 2 fELINDERTHST-DIF 8 HUATHY, 3 [ LANDZEITIZ 2 TOHLR
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PULED, TREE L NHP OfEZ L7 PRI ThHT LIRS LT, ZO B
ELT, FUE PK XL DILETDRHEEH L CODIENZEITHID, TDT=, BEb tigp &
DO EAVEITHERS TERD Ty BIFRFEE T THIHDRIZEE 2 vz, LIRF IR DD
FHNZOWT, BRI TESZ DT DI SOV TS 2 W #E S 2 Hind, 72721,
FEMT ST G OHURRE M I1T 5 PK profile (2 oW T— kA7 & L L TR &L 7 PK
profile FrtE 2 R TGN EREET D H I THIULX, K TFIEIIIEH CEAREMERH D, b
I~ PK profile T-# hFcRn TgM (235175 1 KO ENBO EfEIL, £ volume 35X
ORI A D HITBUZ IR AN | i R & U TIRRE IR FRBR D KiE72 226> 3Rs @ refinement
DERICEHBNT HEE 2 b5,

FEamE LT, YV EZ 9528 T hFeRn TgM O F — 0B HiRDER PK profile
TR FTRE THLI LD IRIRS I, SHIZ, FUREIK ORI tyzp LAHBRRA /RS
1% hFcRn TgM tuzp 2V 721F TidZe<, hFecRn TgM (28175 Chayr DA ThER PK
profile TN R RE CTHHTENRIBS LT,
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BHE . A RO R E Ok~ REE

PUAREE - 5 I3 0E AW R B O VBRI WDV TERY , 4% b= e bR 3 3
PRSI, EIRICEBNT 285 2615, AMFZE T, HURESE S ORI BHFE - Al H
(ZIET, BENERIE PK profile 12175 TEE L CREBEIEZ ML LT, SOICARTEDE
L7=HURD PK profile THlIZ, NHP (28T 25UAD PK 7 —2721F Tldie | iF>H%EIC
BIIHHUADIRNENRESEAM T /L, hFcRn TgM (28157 —2Z AN THA[RETHH T
EDVRIBES T,

B B TIEPUADOERS LY NHP (2381 2B B RO 72 FHSA R AT LT, BRAIRIN ~DHLIR
5% OME P EREHRIL 2-a0 S—F A RET L (VAL K12, K21 BXL T K10) TF
BlE7z, ERBEONHP IZEWTHMARIITAM TIZEA L E DT | FHULDE)FE
FI7REE M tap ICBNDZENRALNE ST, K12 BETY K21 (3R IAVMEZ R L7223 2
DOOMEIZEFIBARICHY | ELFIBAMR EOEETHIUL profile DIEWTIZEALRNZE
RBIHTC, EOIT, DA AFEICHURTRI ZED e BBO RIS PIHIMA ThHh 7228
6.t 205 K10 (FHEE FTRE CTHHZENRES T, £2 T, FHUREAR D/ T A—%
—fEEL T typp DA T PK profile 23R ELT 5 F{EEL T MEEINE] 2 RHL7, NHP IZ
BUTD tiop o TV T 7 AR T BAN—ZTE tygp 1L THIFTHETHY . NHP typ 2353
T VT AR T B AR — & 215 FH L CHE7= PK profile 1, fiE2D NHP & v iz
TIEERIE THHIENRES I,

LI OMZEA L, hFeRn TgM (2B 581K D PK 5 —2 % U, 58]
EBIZ#E 528 T, e PK profile 25 FHIFTRE THHZ LDV RIEIHL7Z, hFcRn TgM #flik
P G- SN PUREE S ST D R Z R U, o mErREHE D 2-a
NP AT IVIRIT ORE R A FEICHUR I ZE1370< tuep IZHUARIZENBIN D Z L
REAL, hFeRn TgM (2B T 2 H RO B RERY 72 FFEILE RIS LT NHP OFFEE—E7 %
ZEMIRIBEILTZ, hFCRn TgM 7 — &% W= =8 ik1c b ek PK profile TilZ1T-
T2 L2 A WP D TR 55412331 D taep (22T hFeRn TgM EERED R CHEES
DAREFL, hFCRe TgM (2T DHURD typ D HEMIIS T D tig & TRIHSRD Z LV RE S
A7z, hFCRNTgM 7 — &b T IIS 3T b tuep 2 080171208 I L Ce R PK profile T
E{THTEZANHP T —Z 0 bD T HIEFRIZEDORE ChAHZ e raLiz (Figure 5-1),
F72. hFcRn TgM (235175 Caayr DA ZEHLTZER PK profile T#Z1T->7-2£Z5, NHP
WD TR EFFEDREE Chole, ZOZ 8L, FRIIELEIS T 5ZET hFeRn TgM (12
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B LR RIREDTHERPK profile 2 I CE 5 Al gEM A /R L TV 5 (Figure 5-2),
UL B Bix, 763k NHP % =tk PK profile Tl K E A MR LT-FF 1 > %8
E7/VTHD hFcRn TgM ZH W= TRV 2 5N D285 RL TS, ZOHI0E %
V%, Bt ko> 3Rs ICHCE L 7= FERE PR RBR O EHLE | B EE S 5L B3 O KiE 72 R ki
BrsLHIfrsnD,

DL B AT TIEB IV B IR 3 5 O FERG IR BR P 2 35175 PK profile REAIGIC

BWTHREE, TOREREL TOPURER MR Z T b OTHY, A% ERRICH R
TEHHLDOLIFFEND,
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Predicted human PK profile

hFcRn TgM PK
IV tl/ZB _ Human IV

;% aUEEENy é?

- * "y =

E‘ .’ — “- E

-
- 3
Taaguan®

Time (day) Time (day)

® Human geometric mean is applied to V1, K12, and K21
Human V1 = 45.1 mL/day, Human K12 = 0.275 dayl, Human K21 = 0.355 day!

® THuman B is calculated from hFcRn TgM t1/2, by linear regression
Human t1/2; = 1.89 X hFcRn TgM 1/2; + 7.18
Human = LN2 / Human t1/2;

® THuman K10 is calculated using scaled p and human geometric mean of V1 and V4,

Human K10 = Human B x (81.0/45.1)

Figure 5-1 Proposed half-life method using only data on ti2g from hFcRn TgM to predict

mAb human PK profile
PK: pharmacokinetics, V1: distribution volume of central compartment, K12: central to

peripheral distribution rate, K21: peripheral to central distribution rate, p: elimination rate
constant at elimination phase, BW: body weight, K10: central elimination rate, Vgss:

distribution volume at steady state.
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hFcRn TgM PK Predicted human PK profile
4 Carr Human IV
2/ _—
G REH G
= . =
5 0 z
Time (day) Time (day)

® Human geometric mean is applied to V1, K12, and K21
Human V1 =45.1 mL/day, Human K12 = 0.275 day!, Human K21 = 0.355 day"!

® THuman B is calculated from hFcRn TgM Cay? by linear regression

Human K10 * Human B x (81.0/45.1)
Figure 5-2 Proposed half-life method using only data on Cdayz from hFcRn TgM to

predict mAb human PK profile
PK: pharmacokinetics, V1: distribution volume of central compartment, K12: central to

peripheral distribution rate, K21: peripheral to central distribution rate, B: elimination rate
constant at elimination phase, BW: body weight, K10: central elimination rate, Vgss:

distribution volume at steady state.
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EERDER

EREB L NHP (Z31T AP [E 3K

A
Eo
s
N

EREORHBMEAL [HE00TE ) DR

ERB L NHP 2B AHUA PK 7 —ZIVEE

FDA (Food and Drug Administration, USA) XY PMDA (Pharmaceutical and Medical
Devices Agency, Japan) {233\ T 2015 4= F TGRS IV CW A HUAE S 2 H D IS
ZERIEL, AR RBREFEOPURIZ OV THERNE NHP OF — 4B AT A HERL DL T —#
By MIINZ 72, BNT 24 FXH, =2 AV /LT 15 FifH, 7 H 7PV T 4 FEHOHURIZ D
WCEIRNE 5% 0O PK 7 —%2% AFL, LR L OEOLN PK N A—2—
fili% Table 2-1 |ZR LTz, 2-20 /S — R AV RET L DT A—Z —HIEL N2V AT,
PK profile ™7 —%4% UnGraph UnGraph Version 5.0 (HULINKS, Tokyo, Japan) “C#i# i
D, B IS TAEIZDONT 2-aL R—= bR A NET IV CRT 2 TH 28 TRTA—F — i 545
7

PK fi#4T

- N — XN ETILRERT

RN % 5-% O HLA PK profile 1 Phoenix WinNonlin version 6.0 (Certara Inc., Princeton
NJ, USA) ZfE L T 2-a2 /X —h AV NET NWIT 24T 510, 2-3 0 7N — AV NET VT
BUFD FMEOE KA~ I R (C) (. first macro-constant (A). second macro-
constant (B). elimination rate constant at distribution phase (o), 33X T elimination rate
constant at elimination phase (B) Z MW TLLAF DR TEELLZ,

C=Axe “+Bxe bt Eqg. 1
Central elimination rate (K10), central to peripheral distribution rate (K12), peripheral to

central distribution rate (K21) 35X O distribution volume at peripheral compartment (V2)
FUL FOXNGRE ML,
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K21=(AXB+Bxa)+~(A+B) Eq. 2

K10 =a X fp +~ K21 Eqg. 3
K12 =a+ f — K21 -K10 Eq. 4
V2 =K12xV1+ K21 Eqg.5

Distribution volume in central compartment (V1), distribution volume at steady state (Vass)
F L half-life at elimination phase (tuzp) (ZLL FOXMNSEH LT,

V1 = Dose ~ (A+ B) Eq. 6
Viss =V1+V2 Eq. 7

Area under the curve from 0 to infinity (AUCinf), area under the curve at distribution phase
(AUC,) 30" area under the curve at elimination phase (AUCp) (ZLL FORXNSHE LT,

AUCpny = AUC, + AUCg Eq. 9
AUC, =A+a Eq. 10
AUCs; =B+ Eq. 12

Clearance (CL) O distribution volume at the elimination phase (Vag) 1ZEL FOFHDNG
HHL7=,

CL = Dose + AUC;yy Eqg. 13
Vap =CL+ P Eq. 14

TR IR — Y222 )5 NHP ERE 6 R E R D T5)
NHP @ B % Eq. 15 C/RL7ZV TV T7 7 ARTRAN) —TAr—U 7§52 TR B 2T

HIL7=,

Predicted .Bhuman = .BNHP X (BWhuman - BWNHP)x Eq- 15
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Bhuman FETN Bnwe (ZERFBETN NHP 128155 B 277 F, BWhuman 1ZERDIREZRL .
BWnip (T4 =7 AP AHLUIT B7 L DIKEZ 777, Reference (AR D BARKE 722 il
MFLESILTORWE A ENE 70 kg, W=7 AV 1L 3.75kg, 7 A7 L 6 kg LT
FH%L7-, Scaling exponent T2 x 1213-0.15 Z G L CRtHE L7,

EMETEIZ LB E R PK profile 70/

FIRHEZE L CEMZ BT DR & 512 DLk PK profile 2 NHP typ 76 THIL
7o EIREITEIT . Viuman, Vdsshumans K12humany K21human (2B M I31T D8 0] -2 fiE A fif H
LCTHHETDIHIETHY, ZNENOMEIT 45.1 mL/kg, 81.0 mL/kg. 0.275 day! 5L O
0.355 day* & L7z (Table 2-1), K10human /ZLL FORXMNSHEH L=,

Klohuman = (Vdsshuman - Vlhuman) X Predicted ﬂhuman Eq- 16

Predicted ﬁhuman I Eqg. 15 7> %;%-Hj%TTI/\ Vdsshuman I EMZI 1T D& -2 T2 81.0
mL/kg &L7=,

th PK profile @ simulation /% Eq. 1 {Z/RL7= 2 22/ X—RAVNET L TITHoT2, w784
A I IRTA=HZ—TH5 a, B. A, B LI/ Aab’y 7T XA—42—Th%5 K10, K12, K21,
V1 OEMfRZE TR,

a = (K10 + K12 + K21 + /(K10 + K12 + K21)? — 4 x K21 x K10) + 2 Eq. 17
B = (K10 + K12 + K21 — /(K10 + K12 + K21)2 — 4 x K21 x K10) + 2 Eq. 18
A =Dosex (K21 —a) + (V1x (B —a)) Eqg. 19
B = Dose X (K21 —B) + (V1 X (a — B)) Eq. 20

S TYZ7 A R rAN—IZLBER PK profile 74

NHP 125115 V1, K10, K12 8L K21 I22oW\W T, Eq. 15 ISR L= & L= 27—V
PTICE S T RTA—2—D T HIEZE S H L7-, Scaling exponent /%, V1(Zi% 1.0, K10,
K12 310N K21 1213-0.15 2 L CRHAE A T o 70, 3BT E T A= — D T HIfE7)>
5 Eq. 1, Eq. 17~Eq. 20 ® =% T PK profile @ simulation 21757z,
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hFcRn TgM 7 — & & vk 2 s L7z e s PK profile 1

GLEIE T I

LU R DR7E4A TIRFESITWDIER APTAESE LA A LT,

T A AEF (vedolizumab), 7727 (benralizumab), <=7 (romosozumab), A%
J— (risankizumab), E=X7 (adalimumab), A77—% (ustekinumab), 77U 7
(denosumab), hL-A7 47 (guselkumab), 77 %= (sarilumab), 17 A4
(ramucirumab), ~<> Y24 (belimumab), 7 =t7 > (dupilumab), > > HR=—
(golimumab)

Intravenous immunoglobulin (IVIG) (Zf FHL7=/~1E ;7% CSL Behring K.K. Tokyo,
Japan 2> BEEA LTz,

1 IR B AR

ECLIA 7L —bh~DOEF{LIZf# L integrin a4f7. IL5Ra, IL6Ra, BLYS I3 R&D Systems,
McKinley Place, NE 7>5. IL4Ra, IL12, IL23a., TNFa, VEGFR2, RANKL, sclerostin %
BioVision, Milpitas, CA 7bl A L7=, 384-well ECLIA 'L —F, sTAG-streptavidin 35X
U* Read buffer T i< MESO SCALE DIAGNOSTICS, Rockville, ML 7 5l AL 7=, Biotin
mEkBie D 1gG 13X Jackson ImmunoResearch Inc, West Grove, PA 2>5l AL 7=, Phosphate
buffered saline containing 0.05% Tween 20 (PBST) 334 T* bovine serum albumin (BSA) X
Roche Applied Science, Penzberg, Germany 75 A L7, Block Ace (3 Dainippon
Sumitomo Pharma, Osaka, Japan 7>5 8 A L7z, Tris-buffered saline containing 0.05%
Tween20 (TBST) (% Merck KGaA, Darmstadt, Germany 72>HHE A L7z,

EERENY
EEZY
hFcRn TgM (23317 % PK &% T3 human FcRn homozygous transgenic mice (line 32) (B6.

mFcRn—/—. hFcRn Tg line 32+/+ mouse, (Jackson Laboratories, Bar Harbor, ME) D HfEfH:%
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EH LT, & CoEEERiL, o EERES4EI2E1T 5 Guidelines for the care and Use
of laboratory animals {Zft> TR L7z (FKFRE 5 19-229),

FRAfePY B 5 5 7R

BHUARIEE A 1 mg/mL BLNIVIG 100 mg/mL 725 KR 7= 5-# % hFeRn TgM
DJEFFNRDS 10 mL/kg @ volume TRIEFHIRN X 5-L7z (n=3), #&5-% 5 47, 7 FFfH,
1.2,3.7.13(or14), 21, 28 HZIZEHBARD DMK EERIL , ~SUALBL T2 F 2 —7
(2B L 7= Mg % 20400 g C 10 4y [ 0352 & CHIlE A M AE 4157,

Afi 5% F 8 T

ECLIA 2%

W A MAE 7 L R OBRIE X ECLIA JEIZE> CHIEL -, FEHIRE%Z 1 pg/mL
DIRFETER T DIV ERRIRE ECLIA 7L —NIHIL, 5°CT—BhEHE 352 THIR
BRI ZTT 72, VBRI &R EL T ECLIA 7L —h% PBST THEFL . 0.5% (W)
BSA 3L 10 10% Block Ace ¢ TBS-T &% (Blocking buffer) ~C blocking Z17->7-,
Blocking buffer THE:E O LR L 7oA HERS R 36 K O blocking buffer THATRL 72 &
FIAEY-> 7 /L% | blocking buffer 225U 7= ECLIA 7L —RMIEML THOHERIE T 1 B
[FIFFHE L7z, Wiz REL THvn PBST THEfL7 ECLIA 'L —NIEAF AT bTE R
PR ZRINL T 1 B SIE THRAE LTz, B4 F U e MUK IR A fRE L T
75 PBST THEHL7= ECLIA 'L —RZ sTAG-streptavidin AR 2 I TX5HIZ 1 HEfH
R CHE L7o, STAG-streptavidin {8z FrEL7- ECLIA 7L — & PBST TiEiELC
#%1Z Read buffer T Z#s/I1L T/H>5 Sector Imager S600 (MESO SCALE DIAGNOSTICS,
Rockville, ML) TY 7 a7, EUEER D7 F V% Softmax Pro software
(Molecular Devices, San Jose, CA) @ 4-parameter nonlinear regression program Cf#fT 3"
HZETIEMERB AR (Figure 32-1), T E N OHUA TYERL LI AR HEf RS I E
MM 7 A OFURREZ R L,
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Continued to the next page

ECLIA signal ECLIA signal ECLIA signal

ECLIA signal
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Benralizumab
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Sarilumab Ramucirumab
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Figure 3&-1 Standard curve of selected thirteen monoclonal antibody
Plasma concentration were plotted against ECLIA signal in each monoclonal antibody. The

solid line was fitted curve with a 4-parameter logistic.

ERNZBITLHUA PK 7 — 2N

2019 FFETIZH A THAREIIL TS 13 FFEDOHURE I LI HOWTT —XINEA T T2,
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FELIZHURB IO PK /"FA—4—{l% Table 3-1 IZ/RL7c, 2-a0 73— A B
ETIVDINT A= —ERGELNRW AL, PK profile ™7 —4% UnGraph UnGraph
Version 5.0 (HULINKS, Tokyo, Japan) T/, #E -7 EIC DT 2-32 73 —R A
VNET VTN R TOZET/RTA—F—EE1GT,

PK T

2-22N— R RN TILAERT

RN % 5-% O HLIR PK profile 13 Phoenix WinNonlin version 8.0 (Certara Inc., Princeton
NJ, USA) LT 2 2 /"= AU NET VRN 24T o7, A RUT Eq. 1~Eq. 14 T
RUTZHUZHE ST,

hFCRN TgM (255075 tuap E/HV V= FIRHEEIC LB Bl 5E T R T

hFCRN TgM (233175 tup 2 FH L7 FE0VE I L A PK profile THININZIE ST DB tig
1%, 10 FUR CTOMIZIELITHEOINZ TR &AL CHE L (Figure 4-1B),
Predicted tl/ZBhuman = 187 X tl/ZBTgM + 718 Eq 21

t1/2phuman 33 K TN tagprgm 1ZERIS L TN hFCRN TgM (28175 tiep 2787,

Vhumans K12human K21huma (I3 FIREATE Tl s 92 MBI D &M EE CTHD 45.1
mL/kg. 0.275 day™, 0.355 day* 2/ I L. Kiohuman (ZEL FORXDLEE LT,

Predicted K10pymqn = 1.80 X In2 + Predicted ty/;pnuman Eq. 22

BHNTZE T A—=Z —DFHIENS Eq. 1. Eq. 17~Eq. 20 D% T PK profile ™
simulation 21772, THIKEEZ R T D720 D Clhuman 1ELL FORXNBHEH LT,

CLhyman = K10puman X V1pyuman Eqg. 23

hFcRN TgM /255075 Coayr /0 e FMBHENZ L B E Ml SEF IR EHERE TH
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hFcRn TgM (23517 % Cuayr 248 L7 VA IZ L SR PK profile TN ST HER
tiop 13, 10 FUA TOMIEELLTHELNZ FTreo & H L CHE L (Figure 4-3B),

Predicted tl/ZBhuman = 0795 X Cday7TgM + 9.22 Eq 24
CaayrTgm (&, hFCRn TgM IZBITHEE 7 A% OMmETIREEZ T,
Eq. 24 THEH7= predicted tizphuman % EQ. 22 (238 )i L C predicted K10hyman 24577, 155

NIZE b RTA—Z—DOFHIENS Eq. 1. Eq. 17~Eq. 20 ® X% AT PK profile @
simulation 2177, THIFEE 2R T 572900 Clman 1% Eq. 23 bR H LT,
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