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AGP o -FEVERE 72 A 1B (0y-acid glycoprotein)

AUC A PR B — REfE AR T imfE  (area under the plasma concentration-time
curve)

AUC 0 IRpf] 7> & HERR R[] 3 C oD A Hh i FE — AT R N A% (area under the

- plasma concentration-time curve from time zero to infinite time)

0 BRI A B B #&E | nl RERFRE] & Coo MR R FE — R AR N imAs (area

AUC under the plasma concentration-time curve from time zero to the last quantifiable
time)

AUC, 0 FEE[ET 702 & t IR S T oD i o e — iR b R FS  (area under the plasma
concentration-time curve from time zero to time t)

BCRP FLEEME7- A & (breast cancer resistance protein)

BTK 7V b T e v FF—E (Bruton’s tyrosine kinase)

BSA 7 IE 7 V7 2 2 (bovine serum albumin)

Crax B (maximum concentration)

CHO Fx A =—A LA FZ—FIH (Chinese hamster ovary)

CL 257 )7 7 A (total body clearance)

CLin [H7 ~ U7 7 > A (intrinsic clearance)

CV% ZEEIREL (coefficient of variation)

CYP 7 k7 1 — 2 P450 (cytochrome P450)

F M) XA A7 XA Z ¥ )7 1 (absolute bioavailability)

F VAL IR W A% P ARIM L2 2529~ % FI4 (fraction of absorbed dose

¢ escaping gutwall extraction)

GLP [ 40 O M B9 2 FERR R ER O L 0 £ (Good Laboratory
Practice)

HP-B-CD hydroxypropyl-B-cyclodextrin

HSA t kg7 /L7 2 > (human serum albumin)

[1] FHEAI DL (inhibitor concentration)

ICs, 50%PHEHEE  (50% inhibitory concentration)

K; FH2E %% (inhibition constant)

K S AEE (Michaelis constant)

LC-MS/MS Wiksa~ N7 7 4 ——%27 NE&SHT (liquid chromatography-

tandem mass spectrometry)
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W SCE ISR

N SES

MDRI1-LLC-PK1 il

P-HE 7= AU FVE % 8L X H 7= LLC-PK1 fifid  (P-glycoprotein transfected LLC-
PKlcell)

MDR1-MDCK il i

P-FE7- A FVE 2 3Bl S 72 MDCK i (P-glycoprotein transfected MDCK
cell)

=aF T IRT T2 VX7 AT R U GE5EA)  (nicotinamide
NADPH . . .
adenine dinucleotide phosphate (reduced form))
OAT AW =4~ 7 . A" —%— (organic anion transporter)
OATP HET =4 kR U ~X7'F K (organic anion transporting polypeptide)
OCT AHE T F A~ T o AR —%— (organic cation transporter)
Pup BT OF R EL (apparent pearmeability)
PBPK AEHIERY)HE G (physiologically-based pharmacokinetic(s))
P-gp P-BE7- /L E (P-glycoprotein)
QWBA EBNEH A — NT7UF 7T 7 4 — (quantitative whole-body
autoradiography)
SLS Z 7 Y)VEEET N U w7 2 (Sodium lauryl sulfate)
ti {H484] (elimination half-life)
TK F¥ T adxT ¢ 7 A (toxicokinetics)
tax i e IMOSE R 2 FE 22 EfE] (time to reach the maximum plasma concentration)
UPLC ta kiR 7 v~ s 77 7 ¢ — (ultra performance liquid chromatography)
v X = /8= R A F DA FE  (volume of distribution of the central
¢ compartment)
Vdg EFIRBBIZIS T 5044548 (volume of distribution at steady state)
Vinax R (maximum velocity)
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2.6.4 FEYEIEAEBROMEX

2.6.4.1 EX.)

ATNTF =T (BEZENTIE PCI-32765 I INJ-54179060 &t 3%50) 1%, KEFET 27V aA
NIEEHT D5 ?EA%S(@%ﬁ%)@7W]VM%UVV%+%€(MX)m%ﬁﬁhwy
TEPEEML D 2 2T A 5 H: (Cys-481) ARG T 52 LTk v, BTK 2517 >R iIZ A
I

ATNF=TEZEXTUULEMDO RF v FA~—ThV, S=FF4~— (PCI-32769) b
ot iEEE @l T) oFRsim e LTHEET S 500 [2674BR] , ZOEEITR=F
VI A —DIEEDOR 1/3.6 TH -T2 [2.622.1 28], FEEEREDEBRERBRIZH A T LT =
7O CEEE MCATAF=T) 1, REBSTFUFAY—DT L IRAY (HEENT
13 MC-PCI-31523 & b E£F) XIFHMDO R=F v FA~—& LTER SN,

PCI-45227 (i EENTIL INI-54243761 & H3KG0, M37) (XFEBREMFE KL O E ~ O EHIZ5R
DHNTA TAF =T OFEERHY (Ve R4 — Uk THY, BTKIZKT HIEME
X, A 7NAVF=TDOKI1/15 Th-o7Tz [2.622358] , PCI-45227 M37) 1%, A T AT =7 D
77 UnaA ) (BTK OIEMEENLD Cys-481 & OIGHESTEARICZEES) Ofell & ONNK Rz
DWAERRT S Z 0D [26458R] , 20O BTKIZHT BTN THLEEZOND,

Zofhor MUEFEEREYM TH D, M23 (7 I PRSI , M25 (ERY 2 U BROE
{EHIBRER e N VR B~ DERLIR) e OIM34 (B VB OBMEAIBIER K O k7 /L =1 —
JASDRICIR) O BTKAZxET 2IHMIE, EZhA 7 F =7 D) 1/80, 1/2000 K T 1/200 TH
o7z [2.62232M] . M23 X7 7 UV aA VAR ST, BTKICKT AKAIXAHNTHL LE
ZHNDHN, M2SKOM34IET 7V eA VEEZ2 AL, BEm bk BTK & RIS &9 2 rRENE
WEZOBND, B, & hEERHEHO—>TH D M2l CRiE 7 = = VEKBLIK ORI &
) AZOWTITREEE LN AFETE R o722 205, invitroikBR TOFHIIEZEM L7225 72,

ATNANF=TOinvivoiBRTlX, ~U X, Zv b, UHXROA XZ2HOTROXTFFIRN
G EhRERBR 2 £ L7z, ~ 7 A TIEA A F =7 REEN UL THE, T hTlEA 7
F =7 FMEEN ST T EL<iPGAQN(MW>%%WW&5Lt %@%%@%
BEt Lo, $£72, EERFMERER (—REMERER, I8 - IR AEICET 2B K O miEs
ﬁ)m%wf,47»%:7&0?&4&M(Mn)@h#v:%%747x (TK) ZHatL7z
(TRIZ2W TR [2.6.6] KO [2.67] b)) . &618, "CATLF=7 (T IRAM T
R-—=7} > F A4 ~—) % Lister Hooded, Long Evans % (} Sprague-Dawley 7 > M TNZ & — 7 /L KIZ
Beh L, o, RESUIPEINC W TR L=,

2L EDRBRT, HRMEIZ 1% ATFLELE—ZAKRN01%T 7 U AREF R w74
(SLS)  (ATRIT 0.4% Cremophor”™ EL 45 XITFEEA) BREIHE, 0.5% A F /Lo —Z R
0.1% SLS ¥k, # L <X 10 X% 20% hydroxypropyl-B-cyclodextrin (HP-B-CD) & & L T# 5
L7ems, —#oA4 X2 AW T RFTIED VAL L TR Lz, 0B, ToWED
Hiln|$e 53Ry Eh Rk Tl ek 7 v =7 %, 7/%&043®ﬁ@&5TKﬁ%Tiﬁ
WbA TNF =T % EH LTz, A XOHEIEGIEYTHRERER CHEM L7 7 e 85 0 K5y
WA 7N F =7 FHWCCIREL L 7=,
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AT NF=T7 O invitroR RBR T, mMFEHRLEME (7> 8 A XEOE ), LB ES
EOMmERBIT (v 7R, v b, AXKOEDN) , FI7rY—A (Fvh, U¥F, X, &
NMEOE R, Ml (v b, U¥X, A XKOE ) KOt hF b7 a— 24 P450 (CYP)
FHLRIZEBIT MG, b b CYP PRI 5 HERE, Caco-2 Ml e O P-FE7- A B'E (P-gp)
ZHBL X W72 MDCK #ifid (MDR1-MDCK #ifid) BN 2 FlV 7o il i i, -7 v AR —%#
—F B S SCRRR M 2 A 72 P-gp,  FUETME/- A B'E (BCRP) , AT =4 F T A
R—24— (OAT) 1, OAT3, AMHF A hT7 L AR—4— (OCT) 2, AT =4 kAR Y
~N7F R (OATP) 1Bl &N OATPIB3 FHERE, WONC b NFAIREZ V72 CYP &5 EAE 2 R4l L
776

b b EEAHY [M23, M25, M34 O PCI-45227 (M37) 1 122\ T b [AEED invitro 36k %
Fhi L, Mg A BRES, & b CYP o FHEICKT 2 BHERE, Caco-2 fifi X O MDR1-MDCK ifificl
R A O - MR [PCI-45227 (M37) O A] , kT v AR—& =B 3 s
fE/ N & FH VN 72 P-gp, BCRP, OATI, OAT3, OCT2, OATPIBI1 }2OF OATPIB3 BHEREIF ONC &
NI A V72 CYP #BEAE [PCI-45227 (M37) O] % 3T L 7=,

£/, B FCYPREALPE MNFI 7Y —LZ2HNT, A 7ATF=7ONRHHNZEET 5
CYP 3 R Z[RE LTz, A 7 NT =7 kOO EERHED N P-gp i NI OATPIB1, OATP1B3
Je Y OATP2B1 [ 7 F =7 KON PCI-45227 (M37) DF] OFE L7220 THIRE LT,
IHIZ, 7y Mtk KO BTK, MEZABRE, 717y, ~E7 B KO CYP K
THATNF =T OERERMIEEZTML, A TNAF=TNUALT 7 ) DA AKAICE
2 RIFTAREMEIC OWT b MIEEE VTR L7,

AR ERERBR O —E & [2.6.5.1] [TRT,

5

L

2.6.4.1.1 IR

Caco-2 il &z O° MDR 1-MDCK e B 5 2 i 7= invitro iBRICEB W C, A 7T =7 Ofill
JEEZ5 1 P TR B MR OB 112 /i <, P-gp DIEE TlE AW Z &R ST,

YR, Ty FROA XA TNTF =7 H AR AKE LTz & & ORITEHR) T, fm i
T EEBIEERER (the) (X, T o HEE T 0.08~2.5 [, 4 X T050~4.0HTH-7-, 7 b
T QA RITA TINTF =7 Z K VMEIREIR T R FRIE S 7 VA S U CHEIR ARG LIz &0
kA AT A F VT 4 (F) 1£3.8~247%Th Y, ROBEHEDOA TNF =7 OUEERE
(A R B — e b R irifE (AUC) 1 12, —H L7eBEOREITRD bLRnoTlz, A XIT
WA TNTF =T T 7 VK & R OB LT & & OB RLE, EMB b T T =
THEEBEG LI EITHAATR2EEETCH T2, 2, A X (#ERT) A7 VF=T% 11 X
1% 100 mg/kg DB TR E U CHERE DG Lz L X OREEIT, BEicUy 7 e g L
LCRRAEE Lz L &g, H2~8FEETHo7,

Ty REOA A TAF =T HHEROEE L- & &, SERERMEOMEREEY () X, Eh
ZH0.98~4.65 K 1.58~6.38 IFffl Ch -7, ELME (10 mgkg) DA T NVF =7 %R A&KE
L7 3B RERIR CIL, 1 7V F =7 OREEEICHfME2EEITREO Do, £, s
PCI-45227 (M37) D tg 12Z LA 0.56 B TN 1.00~1.75 B, FRAHD tp 13Z 024 1.30 KON
205~384 I CTH -T2, T v FROA XIZBWT, 0 FER2HEERR AR £ Coo M i i — i
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R N A (AUC.) O PCI-45227 (M37) /ARZEBLIKRIIZA 0.5~1.1 TH Y, BRI
OB T,

~YUA, Ty RROA XA TNVTF =T HHEIFIRNEE LT L&, 4 7 VF =7 O
FEIFHEL T ARPEICIR T L, 2827 V7 I % (CL) 1Z~ 7 AT624L/Mkg, T v hT223~
2.92 L/hkg, A XT1.92~243Lh/kg Tho7c, £z, FEMRICBNTHRa /=K A |
DIAIRFE (Vo) 130.531~3.88 L/kg, EFIKBIZIIT 2005 (Vdy) 1% 1.89~5.76 L/kg T
HoT,

7 v MZ PCI-45227 (M37) Z HEIFIRNE G L7z & & D PCI-45227 (M37) @ CLIZ

1.02 L/hkg, Vdg X 1.49Lkg Tholz, F£7z, 7 v MIA T AF =7 ZHEFIRAK S L- & &
® AUC..D PCI-45227 (M37) /RZEAGAKRIZ0.08 TH 72, ZhE, ORGSR~ T
<, BAGRHTIT PCI-45227 (M37) D% < BAHIEIEEARIC LV AR L2 LAaVRIR STz,
—F, Ty NMIATNVF =T EHEROEL Lz & &, fERIIET A 71T =70 AUC.. XK
MEF A 7V F =7 D AUC.. £ VK 60%IKMETH 72, £z, EIRNEGRFOIGER M1 7
F=7® AUC., L g LT, ROKEGREOMIRMET A 7 VF=7 D AUC.,, (& TIEREL) X
K12 Tholz, S6IT, BAKRGRFOMIRMAET PCI-45227 (M37) OBR#E &L, FHBRME
PCI-45227 (M37) OBFEELFRE CTh o, ZNDbDZ b, Ty NOA 7 AF =7
I R OO W 5B 5 LTV D Z LR EN, 7 v MO E Lz & &0 PCl-
45227 (M37) OARIZIE, HIEEIZ X DB RESEEGTL2bDEEZEZ N5,

7w MEROA X &AW 4 O3 R D & 5 EHRBRE N 7 > b2 W o aE
HERZBNWT, A7 F =7 (4 KO 13 @8RBI 0N/ m sl cllE) & O PCI-45227
(M37) (13 JE[REER & OV mialB CHE) OlRpE R, BlhhA 7 vF =7 DMHEDH
e EbicmLz, £, KERONESEEOA TVF =7 ORGERIL, BRI GRIZLETh
TSN ULTz, 7w MZ30mgkg Ul FORHBEEZROEG LI X, A TNVTF =T OREEREIT
WEMED ST HEME X D mfE T o 72 [HREiRE (Cnad) @ K 365, 0I5 24 I E T M
TR EE —FEETHAR P EAE (AUC) K 8fF] HDD, A X TIERAKEGEREOA TNVTF =T D
IREE R (CHEE AT bR oTz, Ty B RO XIZBIT L EHFIKETO AUC @ PCI-
45227 (M37) /ARZACARIIE 0.14~1.00 TH -7z,

26412 Hf

HEPE Long Evans 7 v M2 MC-+A 7AF =7 (T JRAY) ZHEROEL L E &S+
— NIV F T T 40— (QWBA) i&BR, K OWEME Lister Hooded 7 v M2 MC-#A 7 F =7 (R=
FrFAv—) HHEREROEE L7z QWBA R CIXFEEOME RN G LIV, fmtaikN U RE
B, 3EA OB (A2 ETe) ICBWTERE 1 RERIZRIZERD B, KBy DR TIdhk
FHRERE N MR TR, FRERRIZB T DR D AN 2 — v idB B ehFEE Th -
77

R REIR FE 1T I B, R, YEARAE R OEEEE 7 E ORI E, W ONCRIB TR o, —
57, IR OO AR R AR (% OBl CORMIRRRE IR, 4 7 AT =7 HkWE
WA EE Y 2 @i LI < W VRS LTz, MR R ONIAE i R I AR AR ICTE R L, &5 168
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REI 2 IZ 3BV T O ARIREE O BURREA TR Haviz, PEltasE (BIR& OV , B, M, o
e OV R ONC MR 31 B O E D 1L, eI bR Th o 72,

KHYFE (U R, Ty PEOA X) KOk hOMAEIZIBNT, A 7/VF =7 O invitro M4E
T2 ABREE L 96.2~99.7% Th o7-, ¥~ U AKWNT v N TIHTZ A BREEITE T OREARFIEN
BOLNTZHDOD, TOMOFETITRO o7z, & MIEFRIZENT, A 7AF=7 KN
ZOTERBWIITICE MIIET LTI (HSA) EHEAL, a-FRMERE-ABE (AGP) & b
BT DR ENT, Fio, FFHRRIEF RS & ik U<, EEFHREREHERE BT 51
TNF =T OIMIER VARG EOKR T iXb T Th o7z, M23, M25, M34 &K PCI-45227
(M37) @ invitro & MIEZ A FEASRITENEN 92.3, 745, 77.1 KN 91.0% TH -7, "“C-
ATNF =T (T IREM IR F U FA~—) 1%, HHEPLENZARETHSE b
BTK (ZXf LT, RADOARAMRNCH S Lz, RS LTHRESN TV WA 74 —F v FDI-
ABEE (B FCYP, HSA, 7 v hEOE hO~EZ by, MWFELONFI 70y —AzAVHE,
WMz e M S9) (Zxt3 2 A/RAEOREIXHmIha <, ENZABE THD BTKIZHT D
BRI R STz,

T P ROA XZHCA TAF =T (R FrFA~—) ZHEROFRG LZLE, HBHEEED
I/ PR A X B 5 1 R TR 0.7 TH Y, T v b TIkES 48 BEfift: £ TIZ 1.0 BLEI2HE
Ml7z, £72, v b, A XKROE hOMBFEFONIZT v b RO XOIMERFIZBNT, BikEE
FEAHEALEZLOROHAERKA L T ARWLODOME ZETe) OHKE, HAERBEBEEED
KICHARTHERCNTH o7, Co ZHEET S &, b MIEFR OB EEIL, RO
12%Th - 7T,

2.6.4.1.3 i

T b, AXROEEEREIC CA TVF=F (R F U FA~—) ZHEROKEG L
&, "CA TNF =T RBEFECR#M SN, Ty b, A XKVE MIBWT, A TV F=TDE
FARHIRIR T (1) K7 = = oKk (M35) ,  (2) EXRY Y UBROBRLIIBIER K OE
FUTHES BB—HR T )V a— )b ~Digst (M34) LB VR CEE~OL (M25) , 3) 77 Unr
ANEOTF Lo DTRF A RFNTKE S MAKSRIZ L 5P Fa Pt —fk (M37 : PCI-
45227) DERIITZ NV EZ F A E (A XDH) Tholz, £z, TOMORHMHDIZE AL
XIS OTFERBEOMAEE UTEIC FRO “RAIZRAHHC L v Ak Lz,

7 v MR EER I, 5 1S E TIRREMATH o720, TRUKRER#Em TH -
7o 7 v MIERIZIE, FEICMIS (CEEMAIED 7V 7 v CERaE) , M5 (CREEEAIE
DI NI A BIEER R AT A AAEE) R ONPCI-45227 (M37) DR b, £, A X
MmAEFIZI%, I PCI-45227 (M37) , M34, M35, M21 (M35 Ofifgin k) kOM31 (727
VaANVEOZTF Lo DT NVEFE AL ERBRREY) PR LN, —T, B hv AT
ZRBRICBNT, Mg KO, FIC M21, M25, M34, PCI-45227 (M37) KOVKRZAL
ERRO LN, £, HFEREOA TNVF =7 FHESUIKER S LB Tix, b hijEd
RIEYIBIEYE O AUC D 10% %25, XIIRERGIZE D 10%RE & 725 FEAH W E LT,
M21, M23, M25, M34 XN PCI-45227 (M37) 23/RIE &7z,
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T vk, A XKLt hORFITIIHY B SR OAKRRE O e PR S e 23, REBIRITIE
EAE (X)) FIE (Ty PEDE b)) BObirol,

7 v NEHH T, EIZE YO 7 v o U RS ESOIRBRASRNEO b, £
FREHI IR GE TH D M21 TH Y, REMEKITFEO bvesolz, HBE == L —
a L TWRWELE T v T, 8 TEREMAET RO b2 &G, I Pet
ST AA R IGANAE #5 12 L 0 IS 22 72 AlRe e | 2 & SRR S T,

7y MERREMHO T 0 7 7 A VITHERECTHEEIL TRV, FERHMIE M35, M34 L TEM17
(M34 D7 = = VIROKEEEIR) Thote, Fiz, A XEPOFEERBPIE, M35, M17 LT
M21 CTh o7z, —J, b MEFOEFRHWIEIMIT (M25 D7 = = VIO KIBILE) , M17,
M20 (M25 DRENIIRIK SR OKFE(EAR) , M24 (M34 KT M37 #2H ORI OMAE) , M25,
M29 (M34 ORENIERFEOKERLIR) , M34, M36 (M3507 7 UuA Lot RafbiR) K&
UNPCI-45227 (M37) Tholz, BREBKRUOBE N =2 —a LTy b, A XL
bt hOFEFITRERITDT ) G HFEED 3%AK01) TH Y, ZEOBILNREHIED bh
o Enb, (1) BOBEBEOA TLVF=TOIZEmERTIN,  (2) FLORHE (EEE &
O, (3) B OWMELEN~O WL ONRH R PEE,  (4) FaAROBPNIEREC X 2 B
WA, PWRIEENT,

o, EREBMKLOE FOinvivo T, =) FAT—MOF T NVEHTITLEALE IR0 Z
LRENT,

Zv b, UYX, A XKL bORFR 7 v Y — A KON Z V72 invitro BRIV T,
Mot 7nF=7 (ReFrFA~—) ORFIEETH -7, "C-o 7ILF =7 D invitro R
R, T ToOBHRTEENICELLTBY, & MEITT X ThoBREORE ¢ LR
Do, b NERARREWII o7, B MTFHIE TR Sz invitrofREmIE, B &
RZ o ZRERTCHRD Sz invivo MUE AR & K< —& Lz,

A TNF =T7ITFEIT CYP3A4 1T K-> TREF S, CYP3AS OG- OFEEIT/NS N Z & AR X
Niz, D&MD, CYP3A4 DIHERIITFHFGEH L DGR EIL, 1 7 VF =7 DEYEEIZ
WBL RITTRREMNEZ 2 b D,

2.6.4.1.4 it

F v MRS 2 CA TNF =T (R-FUFA~—) ZHERAOKSG LZ L&, M6
FicFEP (W TAILHK 90%) (IS H, IRFP~OPMITO T (T v b 2%, 1 X 4
3%) Tholz, HETHEOPEIIRE &K OHRIERIC B /e 2GR0 b v oz, £, IED
—al—yarlizgy McCATNAF=7 (RSP Fh~—) ZHEROHRG L L X,
AEIE FEE AR PR (G- HOHRED 47% 058k Tho7-, WTFHOREIZIBWN TS, JRPITEK
ZARITIZ & A E T PRt E T, #EPICHRt S e RE IR S D30y (BREHUERED 3%
Hiii) ThHoT,

RS THLRBEORBENBD LR, "CA TV TF =7 (RTF U FA~—) ZHERRO#
BL7zE &, BARRITEICET (80.6%) ([CHht =4, Rf~OPIDRh o7 (78%) . b
3 i S T R IR E R 5 SRED 0.77% Th - 7= [2.7.2.2.1.1 (HDBH] .
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26415 EYBEFHEVEEERADAREM

INVitro IZB\WTC, A 7V F =710 N7 7 U oz BfEEIc88 e KFE S hnot,

A 7 VF =7 1% CYP3A4/5 KN CYP2B6 Z #5519, 10 pmol/L F T4 H IR EE Tl EEIE K AF
#IIZ CYPIA2 D mRNA Z#58 L7z b D0, JEMEICITBE R R L RIT SR o>72, —F, PCI-
45227 (M37) 1% CYPIA2 Z#5E 43, 10 umol/L £ TO4 H I E THREIKFAIZ CYP2B6 K Y
CYP3A4 ® mRNA ZiFE L2 b 0D, EWICIZBAE R EE RIS 2o tz, £72, BHERAR
IZBWT, A 7 NF =T KEEGRORE EIXHEIR GREOBREREN O THIRRETH D Z &0 b,
A TNTF =7 ORFRMEFIRFIZ CYP3A TEMEITBEEICAB) L2 2 L AVRIE S L7,

FERE R OIMETD Cox Z BT D L, A TNTF =T ROZ O EERHWIC L D EENTO
CYPIA2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2EI }¢ (X CYP3A4/5 DFLE %
I LTZERRICER O & 2 W AER B AE U2 /st RnW e B x ohbd, 4 7 F =7 nN
B E#HOWEE B CIE—RICA TATF =T RENE LS RD 2 EBZZ NN, AFFHIHE
WKEH (PBPK) EFAAZMAWT, 34V T0% ImgDHETROKSE L L X 0EYEIREIC
FIFTATNF=TI2LD CYPIABLEDORBEZRET LI 25, IX4 Y T LAOBREERINT 2
BERWCTHD LTSN,

A T NF =T K ONPCI-45227 (M37) 1Z, invitro (23U T OATPIB1, OATPIB3 & U} OATP2BI

DIETII 2D oTz, £, A TNATF =T KOM25 13 P-gp DIEE TIXR0 > 7273, M23, M34
KON PCI-45227 (M37) 1d P-gp DIEE TH -7,

Fa R R OIMETD Cox Z BT D L, A TNTF =T ROZ DO EENRHWIC &L D EEBNTO
OATPIB1, OATPIB3, OATI1, OAT3, OCT2, P-gp & U BCRP [HE A LK EKRD &
LW AAERNEC D REMEIMEVWEE X b D, £72, PBPKIZ LD TR, n‘xm&fﬂ&
DAL EHIFIN O IEFERTIA 7 VT =7 JRIE DN P-gp XX BCRP @ 50%FHLEEE (ICs,) % LAl
HDNE, BHE#Z ISKEOFG ERICEDLIETORATHDLZENRBIN, A TNVTF=TI2L5D
H{EE T P-gp & O BCRP [HEDEIIBE Tl &Z 2 b b,
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2.6.4.2 A

2.6.42.1  JERZHEIA

A TNF =7 ORI E L O TK RBR BN T, MIEREHT DA 7L F =7 R OEDON
#4) PCI-45227 (M37) ZE®&T 57202, k7 n~ s 777 4 ——2 07 LE&ESH (LC-
MS/MS) E&FF Uiz, 7235, FRCHFELARWIRD, T 050% LW airiksz v,

2.6.421.1 GLPHETONH
[E@&EF 4.2.2.1.1, 4.2.2.1.2, 4.2.2.1.3, 4.2.2.1.4, 4.2.2.1.5]

PR3 DR MBS 2 EREIR B O K O FEE (GLP) YEHLO TK RBRIZ BT 5 i Estet o
IR, CKER S ER G RO LRI HET A £ 0 2 N2> TN Y F— bk &hvTz LC-
MS/MS iE%& Tz, & BIEOE &H#HH &K L EHRICET 21 H A % 2.6.4-1 LU 2.6.4-2 (TR
K

BONIANY T — N ENTEEREIETIHE, 7' =MW EDBEABEITY, A TVF=T 0
ISR CTH 5 PCI-31431 ZNAEHEME L L CTHEI LT, 7 v RO XD~/ N AE
hA T F =T ERERLE [422.1.1 2]

WIZNY TF— FENTEEETH, 7 b= I M X DBR7ZABEZITY, PCI-31431 % AR
WEMREE L THERALT, 7y FEOA XO~RNY UPIIES A 7 15 =7 O PCI-45227

(M37) ZEEL7Z [42212, 422.135H] .,

BB T — FENFEERETIE, 7 =M UK DBREZABEITY, ZERALK CTHE
ik L72[Ds]-A 7 /vF =7 Je ON[Ds]-PCI-45227 Z# WEEHEM'E & L TRHEH L C, 7 v XU RN
Mg A 7N F =7 RONPCI-45227 (M37) #E&R LT [422.14B 8] . 7o, FkOE &L
ENUT— KL, vUASNY UPIIMAET A 7T =7 KON PCI-45227 (M37) & E&ELT-

[422.1.5&H]

' : Guidance for Industry : Bioanalytical Method Validation.U.S. Department of Health and Human Services,
Food and Drug Administration, Center for Drug Evaluation and Research (CDER) and Center for
Veterinary Medicine (CVM), May 2001
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% 2641 MFERA TINF_JREEEEN)T—a VDBME

Stability Time
. LTS at
Species  Anticoagulant Validated Range (ng/mL) RT/ice -20/-70°C kT Study Supported GLP Studies
(h) (days) Cycles Reference

Rat Na Heparin ~ 1.00 - 100; 0.050 — 1.00 -/6 -/68 4 [422.1.1] 28-Day Study

Dog Na Heparin ~ 1.00 — 100; 0.050 — 1.00 -6 -176 4 [42.2.1.1] 28-Day Study

Rat Na Heparin 1.00 - 1000 6/- -1212 4 [4.2.2.1.2] 13-Week Study

Dog Na Heparin 1.00 - 1000 6/- -/204 4 [4.2.2.1.3] 13-Week Study

Embryo/Fetal
Rat Na Heparin 1.00 - 200 16/16 212/212 4 [4.2.2.1.4] Development Study,
Immunotox Study

Mouse Na Heparin 1.00 - 500 18/18 57/57 3 [4.2.2.1.5] Mouse Micronucleus Assay

F/T = freeze/thaw; LTS = long-term stability; Na heparin = sodium heparin; RT = room temperature; - = Not tested

% 2.6.4-2 M#FEh PCI-45227 (M37) RETEEZE/N\UT—>a 0BE

Stability Time
. LTS at
Species  Anticoagulant Validated Range (ng/mL) RT/ice -20/-70°C F/T Study Supported GLP Studies
(h) (days) Cycles Reference
Rat Na Heparin 1.00 - 1000 6/- -/149 4 [4.2.2.1.2] 13-Week Study
Dog Na Heparin 1.00 - 1000 6/- -/149 4 [4.2.2.1.3] 13-Week Study
Embryo/Fetal
Rat Na Heparin 1.00 - 200 16/16 212/212 4 [4.2.2.1.4] Development Study,
Immunotox Study

Mouse Na Heparin 1.00 - 500 18/18 57/57 3 [4.2.2.1.5] Mouse Micronucleus Assay

F/T = freeze/thaw; LTS = long-term stability; Na heparin = sodium heparin; RT = room temperature; - = Not tested

£UL )

L=

HEAHI V9T

o

IC w1 O ¥



EDMS-ERI-77723627 / 1.0

A TNF =T 2.6.4 FAyHEhRe R O 2L

264212  JEGLPHEBRTOMH
[FFlEH 4.2.2.1.6, 4.2.2.4.20])

FE GLP O FEEF R B REFRER CTl, FRICERE L2 B UEA 7o U 7o 72 LC-MS/MS 14

(qualified research method) # FH\ 7z [4.2.2.1.6 /] .

AN CEINAER A T TF =T OERE FRIZY U A, Ty B KOS XT03~1ng/mL, 7
FTlngmL THY, PCI-45227 (M37) OiERE FMRIZT v P OUHF T 1ng/mL, 1 XTO03
~1 ng/mL TH -7z,

—J, ¥TNVERETIE, 7y, AXKOE bOASRY CEINER A 7V F =T KD
STF v FA~—Th% PCI-32769 ZiEf LTz [422420 58] . A 7 F =7 KT PCI-32769
DOERFRIE, 7y MZBWTZENREN 2 LN 04ng/mL THY, 4 XKOE MW TWTi
% 0.1 ng/mL TH -7z,

2.6.4.2.2 ZEA
et TNF =TT T B IBEYW IR F o FA~— (¥264-1) & LTAHL, invitro
K OVinvivo R IZ A=,

*: MCHERREDAL

®2.6.4-1Y“C-A£ TINF=T (RIFVFAT—) Db ES

e TNF =T O UCHERALE OWMYIME (REILENE) 13, HEFET v MR TG 24 B
% E TITMERDN D EREHBEEED 0.43% L EIR S Lo e Z I L g s iz [42248%
] .

Ty MZTEIRAM I RET U F A~ —0 "CA TNF =T %8 h LR A1 DN
BT, QWBA OFEE FIRIZZNZ4 0.0848 XX 0.033 pgeq/g Tholz, IET > FL— 3
VHT U ARERFOEETIRIL, Ny 77T MED 2% & LT,

—J, B RERMGLE LIt TATF =T ROZEEREOHKHASA 3T A F ) T ¢ 3B & Fh
THIZHTY, BERNKIESRA 7 NVF =7 ([Ds]-A 7VF=7) BFFEETH D 0% 7l 7
D120\, A TNTF =7 OFEYENREI RE TR ZNR O FEEIZ > Tinvitro [4.2.2.4.3 2]
FNinvivo [4.2.2.4.10 2] THE LT,

12
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2.6.4.3 IR R

2.6.4.3.1  Invitro {E&
(@& 4.2.2.2.1, 4.2.22.2, 4.2.2.2.3]
Caco-2 #Hfid &z )8 MDR1-MDCK #HfR ELE I 2 VY, A 70T =7 O TAIFER 2> SR EFE (A
—B) K OMAEEAR 2> S TERIBAR (B—A) J7 I ~OMRBLEENMEIC S\ T, P-gp BREHRITH 5
FRINKEORT 7 v AR o A OIFE T XUIIFFAE T Tl L7 [2.6.53A (42.22.1) ] .
ZORER, A T NF =TT A EWBENEEZ R L, P-gp BLERIFEFIE FIZBWT A—B K
B—A F MDA DFEMEREL (Pyp) 1E, Caco-2 MM TIXZNEH 57.9x10° KX 7.55%x10° cms,
MDR I-MDCK A ClE 54.1x10° KO 29.4x10‘6 cm/s Tholz, £77, WTNOEEITIB N TEH A
TITF =T D Py 13 P-gp BREROF I L DL TS, A7 NVF =713 P-gp DREE TII/e
W2 EPNRS N, N8 /V@X?ET&UJE?ETT A—B HHOEBEZ BRI L& &, A
TNF =T OEIRIZIENEIN 214 LD 25.0% TH o720, ZORKE LT, A TAVF=TD
(1) Mfa~ofEa, Q) RvokiEtE, Xt Q) Mz X528, "&b,
FHRRICBNT, AAKAELROR#MEZRBICANTZEED C-A TNTF =T D Pyl
W T, Caco-2 Mifi LM 2 AV CRFM L 7= [2.6.5.3A (4.2222) 2] . ZoOfEE, A—B M
D PopplE, CYP3ABLEHITH %4 b aF > — L33y VIR VMG O UM OA B L & F[FIFLE
(#135x10° cm/s) ThoT-, 2B, A X aX—a & T, TEMIRE K ORISR 0O %
EONTLIZE ZA, A TNATF=70REPEO LN, ZhNEORBRTRD bATIKRNWA 7T
=7 OEILEED R & 7o 7= [ GEME SRR X7,
—77, PCI-45227 (M37) OHEFaEEIEIEIZ >N T %, Caco-2 Al & OF MDR1-MDCK # i H g
fE4 AWT, P-gpBlERTH D7 1 AR > A DIFE T XIZFHAAAE T TRl L7 [2.6.53A
(42223) Z2H] . TORER, Caco-2 MfIZIV T, PCI-45227 (M37) O efflux ratio (Py,, @ B
—A/A—-BLL) 13201 TH Y, BREIZPEM O REEME RIR Sz, F 72, MDRI-MDCK #lifaic
BWT, vZ7aAKY > AfF(E F T efflux ratio 2% 53.3 75 0.883 IZIK F L7=Z & 225, PCI-
45227 (M37) 73 P-gp DEEEH TH D Z &R I LTz,

2.6.4.3.2 In vivo FXER

264321 <Y9R

WEPE CD1 ~ & 2 X 3HEME DBA/10laHsd v 7 A (WRL = 5 — 7 e B BAfIR OEET L) 12
ATNF =T EREES L, META 7T =T OEYENRE A2 MRt LTz,
(1) BEREE

(FE@EE# 4.2.2.2.4, 42225 4.2.1.2.7]

1) #O#s5

MM~ 7 2o TIVF =T % 331 KON 14.2 mg/kg O & CTREIK S L CHEIROKE Lz L
X, A TNF =T ORIUTESLH T tax (3 0.08~0.33 BFEITH U, HAEAHD t1 1 1.71~3.10 B
MTohole (2264-3) [2.653B (42224) ZH] . AUCLK O Copx TEITH EHE IR ID
L7z, 30 mg/kg FilIRINEE 5D AUC., & thiie (HE T L) L72 FiE, 3.31 XN 14.2 mg/kg #

13
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HHTENEN T8 K N252% Tholo, ERFEERIZ, HEME~ D XA T VF =7 % 12.5 mg/kg
DR BETHEKE L THEROKEGE L L XD FIZ18.0%THY [2.653B (42.1.2.7) BR] ,
W72 VEZ2I TR Do T2,
2) FIRNIRE

WPt~ 7 22 A T AF =7 % 30 mghkg O R THERARNE G L7 L &, 4 7 AF =7 135H
MR AT OVERZ R L, afHD tp13 021 BEfE], BAHD t1,1X 0.71 K TH - 7= (3¢ 2.6.4-4)
[2.6.53B (4.2.2.2.5) &P] . V.i%1.88L/kg, Vdgid1.92L/kg, CLI%6.24L/hkg TH-7z,

3) T FERE

et~ o 224 TVF =7 % 30 mgkg DR TRIRE U CHREIEIEN SUIE TG Lz &%,
A TNF =T IHELNIRIL S 4L, JEER R OB TR GRFD tyay (TZ 70 0.08 KT 0.33 RFfH
Thoiz [2.653B (42225 ], BEAKOE FEEREO FIXZn2 62.8 X 1093.1%T
BHY, ERENEERIIITYIEBEEZIR 22T 5 2 LR ST,

264322 Svkb
MEKE Sprague-Dawley 7 v MMIA 7VF =7 ZHEIUIRER G, 4 L <13 PCI-45227 (M37)
AHEESE L, Mt 7 LF =7 T PCI-45227 (M37) Op@hiez st L=, £7-, “C-A
TNF =T EHEROEYS LC, MET RO EWENE & Mt Lz,
(1) HEEEE

[FH@&EH 4.2.2.2.6, 42227, 42228, 42229, 422210, 4.2.2.4.8]

1) #O%ks

MEEZ > MZA TV F =T % 10~100 mg/kg DHETEEIRE L CHER D& Lzt &, A
TINTF =T DEGIFER M~ DWRIUTIESC)N T tipay 1X 0.3~2.5 KR TH Y, FHAEHD ty21% 0.98~
4.65WEI ThH o7z (#2.64-3) o Cox KTV AUCLITHEDHINE & BB L7223, EIRRZAS)
MREL, BEMEE (CV%) 11X, Cpax T22~94%, AUC. T 16~71% Ch-o7-, EHHETH D
10 mg/kg #% F $ 5-REIC IR IR e VE 2 I3ER O b i hr o 72 [2.6.5.3C (4.2.2.2.6,
4222.7) ZR] . £, BEEICRMOZEITRO HNT, 30 mgkg RN 5RO AUC.. &
bl (R CHEENE(L) L7z FITHeR F4#5 T 8.5~22.8%, FEMA TG T122~247%CTh -7
[2.6.53C (42226, 42227, 42228 ZBM] .,

HEMEZ v MZA 7V F =7 % 10 mg/kg DHETEREIRE L CHERR OGS Lz L %, PCI-
45227 (M37) D tiax 1L 0.56 R TH Y, HAMEMD 11,1 1.3 R ThH o7z [2.6.53C (4.2.2.2.6)
ZH] o AUC,K T Cpax @ PCI-45227 (M37) /RZ(IRHIE, ZHZEH 110 KT 0.64 ThH o7
[42226ZH]

MiEZ ~ Mz C-A IAF =7 (RF U FA~—) % 10 mghkg DHETEKE L CTHERRD
Bh Ul b &, mBET T REIR BT G- 1 RFITZ 1T Coe T 5 912 ngeq/mL (HEME) X
1194 ngeq/mL (#ME) %77 L7z [2.6.5.6C (422.4.8) BHR] . 0%, #HIHIAHIZI W THEAE
IRFEEITHRRNTIAD L7, B OB RITERTH Y, 5 48 et O AT i B L 1
HEME K OMEEME TZ 240 65 LT 126 ng eq./mL T o7z,

14
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2) FIRNITRE

WEREZ ~ MZA TNVTF =7 % 4 mgkg DHETHEIFIRNE G L& &, affiD t1,130.23~
0.44 IFfH], BFHD t101X 8.56~112KfHTH Y (5 2.6.44) , aHPRIBEEO K oa HdT-
[2.6.53C (42226, 4222.7) 2MR] , £z, BT v MIA T VF =7 % 30 mgkg DAET
HRNE G LT &, A 7 AF =T REIZ =MD L, BHBSRIRE RO Ky % Hbi-
[2.6.53C (4.2.22.9) ] . BAHD t;x1X 0513 TH Y, Z DfEIE 4 mg/kg #EHFFD a kD
ty, & AR TH 72, ViF 0.531~1.46 L/kg, Vdg i 1.89~2.68 L/kg, CL I% 2.23~2.92 L/h/kg T
bHol- [2.6.53C (42226, 42227, 42229) ] . £72, AUCLK T Cpay @ PCI-45227
(M37) /RZACREIZZNEH 0.08 K TN0.02 TH Y, R OFEGRHZARBEFITKD - T2
[2.653C (4.222.10) 2] , ZOZ &b, BOLLGRICIIYIREIERZE TE < O PCI-45227
(M37) DMERT 5 Z &R STz,

—J7, WEMEZ » BT PCI-45227 (M37) % 4 mg/kg O FHE CTHIRNEE G- L7z & &, PCI-45227

(M37) @ CL K T* Vd i34 1.02 Libkg T8 1.49 Likg TH -7 [2.653C (422.2.10) &
]

o

3) ZTDDFERE

HEVEZ » MZA 7 NVF =7 % 30 mghkg OHETHERE U CHEIEENUIKZ TR L& X,
A TNF =T DRIUTHELIN T tpae [ EOTHE 1B TH 72 [2.6.53C (4.2229) B2R] ., &
PER R O FIREGREDOA TNV F =T O FITZENEN 473 KT 914% TH Y, ~ v Ak, EEN
B R CIT B 2 PRI @ R A2 2T D Z & PR STz,
4) FREUVERMEICHITIBESEDHE

MEET ~ MICA TN F =T % 10 OV 30 mg/kg DB THER S L CHERAKG L&D
FIIR K OFEER IMAEH A 7V F =7 O E%, 4 mg/kg O & CHEFIRN & G-R OG5 4
MR R L7 [2.6.53C (42226, 42227) BWR] , £, HET Y M TAF=T %
10 mg/kg O A& TRk & L CHEIR DG LT & & OFIR &L OFEER Mg PCI-45227 (M37)
DUEFEELA R L [2.653C (42226) 2] . ZTORR, ROKGRFOIEERME A 7 LT
=7 ® AUC.IE, MIRMIEF A 7 VTF =7 D AUC.. LV 60%FEERME CTH -T2, F72, FHIRNE
HREOIFERMAEF A 7V F =7 D AUC., (HETIEERE ) &l LT, A& 5RFOEER M
K OPFAINRIMIE A 7V F =7 D AUCLIZZIZE I 19% (FEFH 11~25%) KT 51% (HEP 34
~73%) Thoiz, —F, A 7NF=T7ROEELERO PCI-45227 (M37) OREZEEIE, FIRE D
RERIMAE R CRIRE ThHoTo, TNHED I END, A TAF =7 ROFGERORBHITHLE &
OWFIg O S5 2353 5- L, PCI-45227 (M37) OARITITIHE TOMRBA K E S BET 5 ArHetE
BHEZHND,

(2 REXRE

[FEm&EH 4.2.3.2.3, 4.2.3.2.4, 423522, 423721 BEEH 42321, 4.23521]
WERET ~ R ER WA TAT =T O 4 KO3 B ERR OG- mrEae (iR & LT
) 12BWT, £ 7T =T KON PCI-45227 (M37) (13 EERBROAHIE) ORERT, BB
RHEOEME & HIZHEML, £/, PIRERGRHIIEASKERGRO T PRO0EmETH 7

15
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[2.6.54A (42323, 42324) 2] . 30 mgke ML EOAETIL, A 7T =7 OURE RITE
PO F7 A HEVEIC LB MBIA 27 72 [Cra K365, AUCx < oK 851 o REHR GO
AUCy, @ PCI-45227 (M37) /ARZALIRIIE 0.24~0.75 TH Y, 100 mg/kg UL £ & Tt )
DMEME LV 2~ 3 fEEETH - 7= [42324 B8]

MR v MCBT 54 7 AF =7 OIS RIIIEMIRIEE T » b L FETH Y, PCI45227
(M37) DIREBREIIA INTF =T LRBETH -2 [2.657A (423521, 423.522) ],
WEMEZ > M2 33 HREIBAER A& G L 7o soZ m sl VT, A 7LF =7 KT PCI-45227
(M37) OIEEEITIFIEFRETH 7= [2.6.54A (423.72.1) BH]

2.6.4.3.2.3 Yx

SEHR New Zealand White 7 V¥ 24 7NV F =7 & KE#HE L, miEH A 7/ F =7 % PCI-
45227 (M37) DOIEWEREZ MGt L7z,
(1) REEE

(5%&&% 4.2.35.2.3]

IR B FICA TNF =T 2wk s U TRERARE Lz &, 4 7V F =7 KU PCI-
45227 (M37) OIEEEREICIE, HEEREERMESHNZOLNTZGO0, BRLhMEOHENE &b
N L7z [2.6.5.7B (4.23.52.3) 2], WIEHGRHCHASKERGERE DA T VTF =7 OE
ML, @mAERE (100 mgkg) TR 4N LZLAN, BREIIEEL TRETH -T2,
PCI-45227 (M37) OMEFEEIIA 7T =7 OBEREICIASRKE L, KER 5RO PCI-45227

(M37) /ARZACAREIE Cray TA4LLF, AUCy CTLULFThH o7 [423523 5]

264324 AX

MR e — 7 NV RICA TNF =7 2 BEIIE®R G L, A 7/vF =7 XE PCI-45227 (M37)
DB A RET LTz, £/, "C-A TAF =T HHERR Q&S LT, Mg REEED Ry Ehke
Rt Lz,

(1) EEERE
(FEM&EH 4.2.2.2.11, 4.2.2.2.12, 4.2.3.2.6, 4.2.2.4.11]
1) #O%ks

WEREA X2 A T VT =7 % 10~200 mg/kg D 8 CHIR, KMEIRER I R FRIEAD 7 18
Fle U CHBEREOKRS Lzl &, WIUIHE L THCHD T tyu (FRBETSAEIC K 537 0.50~4.0 FER
THY, BEMAD 13 1.58~638 Kl TH o7 (£2.6.4-3) . £7o, BERICHZFR2MEAEITR
DN o7e [2.653D (4.2.2.2.11, 4222.12) &HE]

MEREA X2 A 7T =7 % 10 mg/kg O & CRMREIR IR FE A 72 Vg & L CH
ARG Lzl &, BEBEEIC—ELEREOXETIROONT, FIEME FEAETRS 69~
10.5%, BH%HEE 3.8~144%) Tho7- [2.653D (4222.11) M) . L7, Mkt 77
=T S VEH A BRI O G Ls & X OBRBERIL, EMBIbA T F =T A S
R ZHRRO#KE Lo E TR 2MERETH 72 [2.6.53D (4.222.12) ] . BK
FHEA T VBB BB Lz L & OA TAT =T OBREREOFEKMENIA T VF =7 DRV
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A RIZBFR7 < KRE L, CV%IE Chpax T 44~153%, AUC..T26~155%ThH -7z, HREFT, A
TNF =T % 11 XiF 100 mgkg DHETHAERK E L THEEHROBE L2 & &0 AUCLIE, Wik
I3 7 BAEIE L CRE Lz & EICHRTR 2~ fEEETh -7 [2.6.53D (4.2.22.11,
422212, 423.2.6) ] . &5, A 7/VF =7 % 200 mg/kg D& T SLS & H M@K & L
THREREO#HKE L& 2 DRER (Cha X NAUC.,) 1%, SLSIEEGAHMEIKE L CHIERR ARG
L7z & TR TA~10f5mfETh o7 [2.6.53D (4.23.2.6) BHR]

—J5, WA RIZA TNTF =T % 10 mg/kg O B THRFTE D 72 V8K L U CHRRE M
H L7 & &, PCI-45227 (M37) @ tya (X 1.00~1.75 BFITH VD, HAEFHD ty, 13 2.05~3.84 KEf]
Th o7z [2.6.53D (42.2.2.11) ZH] . Coux LN AUC,D PCI-45227 (M37) /RZEAGIREIE, %
NZH 0.49~0.84 L TN 0.48~0.94 Th 7= [4222.11 ] .

HetEA 22 C-A T F =T (RTF U FA~—) % 30 mgkg D& THIE & L CHERE O $#
H Uz &, MR RER R 13 5 1 FE4C Cue CT®H D 5740 ng eq./mL %75 L7= [2.6.5.6C
(4224.11) 8] . BOBEREIZRG 7R M% £ TELMICHED L1223, 2 BB OW 135
WTHY, &5 48 K]tk O MBI REIR L1 678 ng eq./mL T -7z,

2) FIRNIRE

WEREA X2 A T NVF =7 % 4 mg/kg DM ETHEFIRNE G- L2 & &, atlD t,13 1.04~1.16
[, PAHOD tiplX 14.7~153 BRI CTH Y (£ 2.6.4-4) , a HHDRIRZEEO KERS %2 ST
[2.653D (4222.11) ZM] . V.iE3.30~3.88 L/kkg, Vdgi 4.53~5.76 L/kg, CL % 1.92~
243 Lhkg Tholo, A TNF =T kNG L7 & &, AUC,D PCI-45227 (M37) /RZ1k
REIT 0.04~0.11 TH Y, AR GRHIEARBEE IR -7 [422211 2] . 20 &b,
0B ERH I EIEIE N R T < @ PCI-45227 (M37) WEKRT 5 Z LR ENT,

2 REES

(FF &+ 4.2.3.2.6, 4.2.3.2.8, 4.2.3.2.9]
WMEREA X 2 N2 A TF =7 D 4 KO 13 BRERAER 0% 5 5ErEREBR (RBIK & L TkE)
IZBWT, A 7NV F =7 KO PCI-45227 (M37) (13 BEERER DO ZME) DORREE &I LB 72 H
RHEIZHPRDO N OO0 —B LRI ONT, BBOHEDHEME & HIT#HEnL
[2.6.54B (42328, 423.2.9) 2M] . 7z, YIEHEREGRICHASRIER GREO 3008 E T
bolo, KAEHEGRED 0 R0 b B & E B T REIRFR £ C o MU R B — R iR T Aok
(AUCys) @ PCI-45227 (M37) /RZEAGAKEEIE 0.14~1.00 TH 1, MELERIFLE T o7z
[42329%MH] ,

2.6.4.3.2.5 E k

[FFE R 4.2.2.4.12)
TR E (64]) (2 C-A TNF =7 (RF U FF~—) % 140 mg DHETIRIE L L
THEREOZREG L h~AART 23R [2.722.1.1 (HWER] 2B\ T, M b aERE I,
Fe G 1 FFRHIC Coax TH D 549 ngeq./mL (27 LTz, Z D%, L0 7o HIHIFE T 5 e OB 72 i
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A TNF =T 2.6.4 FAyHEhRe R O 2L

KA R Z R L, B5 48 et o A iU RBIR FZ 13 60 ng eq/mL T - 7= [2.6.5.6C
(42.24.12) 2] .
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EDMS-ERI-77723627 / 1.0

Feeding Dose Formulation Ibrutinib Cinax timax AUC, t1,® F®
Species Study Reference Condition Gender (mg/kg) /Dosage Form Powder Form N (ng/mL) (h) (ng-h/mL) (h) (%)
Mouse [422.2.4]) Non-fasted F 3.31 A“/Suspension Non-micronized 3/time point 44.5 0.083 41.5 1.71 7.80
F 14.2 A“/Suspension Non-micronized 3/time point 474 0.333 573 3.10 25.20
Mouse [42.1.2.7] Non-fasted M 12.5 A“9/Suspension Non-micronized ~ 3/time point 280 0.083 360 ND 18.09
Rat [4222.6] Fasted M 10 B“Y/Suspension Non-micronized 3 489+462 0.333+0.000 7954568 4.65+2.57 22.8
M 30 B“/Suspension Non-micronized 3 429+258 0.333+0.000 1190+690 1.53+0.34 11.4
Rat [4222.7] Fasted/ F 10 B“/Suspension Non-micronized 3 363+90 0.3890.529 808+221 1.200.15 18.0
Non-fasted ™ F 30 BY/Suspension Non-micronized 3 1020450 1.0+0.0 3330+1060 0.980+0.22 24.7
Rat [42.2.2.8] Fasted M 100 B“/Suspension Non-micronized 4 601+417 2.5+1.0 387042600 3.08+0.82 8.50
Non-fasted M 100 B“/Suspension Non-micronized 4 672+147 1.5£1.0 5570+910 2.85+0.63 12.20
Dog [42.3.2.6] Fasted M 11 C"/Solution NA 1 577 1.00 864 2.82 ND
F 10 C9/Solution NA 1 352 1.00 797 2.87 ND
M 100 C9/Solution NA 1 7620 1.00 27400 2.36 ND
F 100 C“/Solution NA 1 8290 1.00 40700 2.60 ND
M 100 BY/Suspension Non-micronized 1 788 2.00 3630 2.47 ND
F 100 B“Y/Suspension Non-micronized 1 1100 1.00 5050 1.58 ND
M 200 A“9/Suspension Non-micronized 1 81.7 1.00 664 3.02 ND
F 200 A/Suspension Non-micronized 1 160 2.00 670 2.63 ND
M 200 B"“/Suspension Non-micronized 1 834 4.00 5620 2.32 ND
F 200 B“Y/Suspension Non-micronized 1 880 1.00 2810 1.73 ND
Dog [42.22.12] Fasted M 10 D®/Capsule Micronized 4 94+87 1.88+1.55 2894229 ND ND
M 10 E®/Capsule Non-micronized 4 56+45 1.13+0.63 17577 ND ND
M 10 F"/Suspension Micronized 2 114 0.50 399 ND ND
Dog [422.2.11] Fasted M 10 DY/Capsule Micronized 4 137144 1.25+0.50 363+310 6.38+4.13 6.946.2
F 10 DP/Capsule Micronized 4 126+55 1.0020.0 427+111 4.35+0.48 10.5+3.7
Non-fasted M 10 DY/Capsule Micronized 4 248+380 1.63+0.75 7211117 3.63£1.76 1444228
F 10 DP/Capsule Micronized 4 55+52 1.13+0.63 15687 3.27+3.21 3.842.3

Mouse: estimated from mean plasma concentration; Rat: mean+standard deviation; Dog: individual value, meantstandard deviation or mean

(a): Terminal half-life.
(b): Bioavailability (F) = dose-normalized AUC following oral administration divided by dose-normalized AUC following IV administration x 100.

(c): Formulation A was 1% methylcellulose / 0.4% Cremophor EL in water.

(d): Formulation B was 1% methylcellulose / 0.4% Cremophor EL / 0.1% SLS in water.
(e): Formulation C was 20% HP-B-CD in water.
(f): Prototype clinical formulation D was microcrystalline cellulose (.% - .%), croscarmellose sodium C%) and SLS (I% - I%).
(g): Formulation E was similar to formulation D except using non-micronized ibrutinib.

(h): Formulation F was 0.5% methylcellulose, 0.4% Cremophor EL, 0.1% SLS and water.

(i): Based on dose-normalized AUC data calculated for IV dosed in female mice [4.2.2.2.5] .
(j): Based on dose-normalized AUC data calculated for IV dosed in rats [42229] .

(k): Study was conducted in a male DBA/10laHsd mouse established type II collagen arthritis model.
(1): Nominal dose was 10 mg/kg.

(m): Two out of three rats were fasted prior to dosing orally at 10 mg/kg. All the rats administered test formulation orally at 30 mg/kg were not fasted prior to dosing.
F = female; M = male; N = number of animals; NA = not applicable; ND = not determined
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R 2644 RBREYIA TNF I ZHEAHRAKRE LI EDEYHRE/NS A -4

Dose Cmax AUC,, Vc Vss tin CL
Species  Study Reference  Gender  (mg/kg) N (ng/mL) (ng-h/mL) (L/kg) (L/kg) (h) (L/h/kg)
Mouse [422.2.5] F 30 2/time point 16000 4810 1.88 1.92 0.710® 6.24
Rat [42.2.2.9] M 30 3 6450030400 1370042200 0.531+0.215 1.98+0.22 0.513+0.060® 2.23+0.39
Rat [42.2.2.6] M 4 3 3280+160 13904210 1.01+0.02 2.68+2.56 0.23140.031® 2.92+0.47
Rat [422.2.7] F 4 3 30304250 19204530 1.46+0.07 1.89+0.17 0.437+0.12® 2.44+0.807
Dog [4222.11] M 4 4 1220140 21204330 3.30+0.39 4.5340.52 1.16£0.12® 1.9240.26
F 4 4 1120400 16904330 3.88+1.23 5.76+2.21 1.04+0.21® 2.43+0.48

Mouse: estimated from mean plasma concentration; Rat and dog: mean+standard deviation
(a): Beta-phase half-life, predominant elimination component.

(b): Alpha-phase half-life, predominant elimination component.

F = female; M = male; N = number of animals
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A TNF =T 2.6.4 FAyHEhRe R O 2L

26.44 S

2.6.441 HABRNEE (QWBA)
(FEE&EH 4.2.23.1, 4.2.2.3.2]

HEMEA T~ b & V- QWBA BRERICIHWT, MC-oA T F =7 DMk aRat Lz, &)
DRBRTI, MM Long Evans 7 v MZ T & JRAWD "C-+A 7 VF =7 % 10 mg/kg O F & TH
e L CTHERAKE L [2.655A (4.223.1) 28], RO TIILEME Lister Hooded 7~ MZ
RxF L FA~—DMC-A TNF =7 % 10 mglkg DM ETHERKE L THEROESL LT
[2.6.55B (4.2.2.32) &M . WRBRICE W TR X2 —N3EEIL TR Y, HiET21Ls
WIRTF U FA~—ThHbHI LD, LLFIZIL, HEME Lister Hooded 7 v MZ R F A4~
—DNCA TNF =T 25 L-RBROK R AR T 5, ZORBRTIE, #51, 4, 24, 72,
168 2 U 336 FRFfEl 4 DAk PN U RE IR B 2 HIE L 72,

HCt TNF =T HRBEE (ThbbA 7TAF =7 UTEORFE) 13RO E%ITEP)
[CWRI Sy, AR L (12 2.6.4-2) , MAEZETITE A ORI TN A
REMRFE O Copx 1T 5 1 RFRAZICAG DAV, FEGTREIRED 1L ISR, JIFHe, VHALE R OV taE 7 &
OPEERE, WOICEIE TrRn-o 7208, IRE 5O PR AR (M OF8E) T kgt
BEE T o 72, KERST DR CIIAGRER EE AN I R TIR S, BIERERICE T 2 ke
Do FigZ — BBtk ThH - 72,

FAREP O BRI B 1E, G T2 BRI I B WV TRIET X T oMM CHIETTRE TH - 1228 (¥
2.6.4-3) , FH 168 FFfE 1% £ TITIFTRE /3 OAH CERE NR (0.033 pgeq/g) Kk o7z, &
5168 RSB\ T b E R ATHEZR U E S TR DML, RS E (B &L ONFiR) , &l
R, N, PIEN OB GRESETH Y, D OMEN TORERERE ORI, IR
WThHo7n, TOMBNHIEREIZT T, EREFRZLOT M ERLIBRETH-T-, A
B OV R TR REIR S ICBRE 7BV ITRO b T, ZofoF sk (B, 7 FUEED,
iR) 1BV THBEFICHEWVBHRIRE IR bheholz, £, WIhoMikicksnTy,
WM OBEHRE DR B IIZR D b o7,

M7 B OV PR BE ISR AR ICIE R L, %5 168 BRI IS B\ T B IRIRE O RED RO B L
7o IMEAME P O REIREE LLIE, B 1, 4 ROV 24 L T LO R CThH o748, #5168 B
M%ICIT 4.6 1IZHM LT,
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2642 HEEES Y FMZYC-A TLF=T (RIFVF4T—) % 10 mgkg DFAEET
HEROKEL-LEZ0/RE 1 BRERZICH T HMaTsen s
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A TNF=T 2.6.4 S B E R OB L

pigmcnied'skin : spleeT kirnwdney medulla (inner)

abdominal fat

exorbital lacrimal gland

pancreas A
kidney meTlla (outer) murcle
: @. @ " |'
intra-orbital lacrimal gland seminal vesicles testis
stomach mucosa B
uveal Tct/retina brown| fat 11T1gs adreral gland  bone "THOW non-pligmented skin

eye (whole) myocardium mesenteric lymph nodes : C
Harderiaw gland
0 oo -
| es=
salivary gland liver preputial gland D
brjin
A ) 5
‘ thyroid o
: : rostate
mandibular lymph nodes blood small intestine mucosa P E
pineal‘ gland S
‘ n oo an s urinary bladder wall
thymus large intestine mucosa F

2643 HMAERS Y MZYC-A TLF=T (R-IFVFAY—) % 10mgkg DAET
HRFEAKRS LI-LEDRE 72 BRARICE TS MATREDBRS
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26442 {ABRFEERVMERTEIT

264421 MEFIZETLIRENE
(FF&E+ 4.2.2.3.3, 4.2.2.3.4]

F vk, A XKL FOMIEIZ 1 pmol/L DA T NAF =7 ZEML, 37°C T2 A o F 2 ~—
a v LR Coe et & dhm L7z,

KOIOBREBETIX, Ao FaX—a B TAVF=TORIEE, Ty, A XKkORE FT
FNEN 63, 50 L 1N41%Th -7 [2.658 (42233) BH]

T D%, BERBRICBWTE MUEF TOA TN TF =7 OEEMN &R U2 A0 CTHMRG LT,
ZORER, A TNVF=TIHMFEFTLRETHY, A v FaX—Ta  BoA 7T =7 DREILE
12 93%LL ETH -7 [2.6.58 (4223.4) BH]

8, BYIOREBRO e MIEIZEWTA 7T =7 ORYEPNME» > 7B HIIARH TH 5,

26.4422 tABES

ATNF =T FOZEOE hiSEF BB O invitro M7= A AfE A &2 PERENTIEIZ L 0 R
fili U720
Q) ATNF=7

(FFME* 4.2.2.35 4.223.6, 42237 £EEH 53.2.1.1, 53.21.2, 53.2.1.3)

~YURA, Ty b, AXKEOE FOMEIZ 88.1 K881 ng/mL DA TINF =T EPMLIZ L X,

A TNF =T OME AR ERIE, SEWET 96.2~99.5%, b M TIX97.5% Th o7
[2.6.5.6A (42235, 4223.6) M) .,

BIEERIZ I T, Swiss CD1 & W nonTg rasH2 ~ 7 A MBEIC 1T D IERELHL 3 RIX, 4 7T
=7 PREEN 500 ng/mL D & XTI 0.6 KT 0.3%, 1500 ng/mL D & & ZNZEH 0.7 N 0.4%T
Hotz [2656B (4223.7) 2] . 7 v MISETOIEERIS R, 4 T NVTF=TREN
500 ng/mL @ & X 0.7%, 1500 ng/mL O & & 12%Th o7, £z, A XMIEZBWCTIERESR S
KL, A TNF =T 100 K500 ng/mL DWFHTH 2.6%TH Y, b SO THRE
ARG HRITE 2.7% (4 7 AF =7 PN 50, 100, 150, 500 & TN 1000 ng/mL D & &, ZhnZ
26, 2.7, 26, 27K WN28%) Thol, LEDOXHIT, ~URA, Tv b, A XKVt Folf
BT o4 T NVF =T DI ABABERITNTIS 97.2~99.7%L mih o7z, TABMERONR
FEARTIFEE, ~ U AR DTy FTRHOTNTHY, 4 XLV FTIERD N oT,

51T, 2 ODEEAKRFER (PCI-32765CLL1002 & UF PCI-32765CLL1004 #XR) DRERRE S Mgk
DB EEE RN L2 g2 AW Rehcs T, 4 7 F =7 100 ng/mL O & & DI
AT RITZNEI 2.0 LT 23% (T2ABEREHRIL97.7~98.0%) THY, A7 LF =70l
- RS RITE o2 [2.65.6A (53.2.1.1, 532.1.2) &M] , £7, PCI-32765CLL1006 #&
BR O RFHERE IE 7 BRI ONCHREE, v 85 B e OVER FE PR RE R R 70> & Fe G-l BRI L 7 i i
ZHRWIEBREHIBWT, A 7 AF =7 PN 100 ng/mL O & & OISR RITZN TN 3.3%F
NZ 3.0, 3.8 KT 48%TH Y, FFHEREIEF HBRE & ik L C, HETHEREREFHERE 2R 1T 2
A TNF =T Ol ABEGROIKR FIZOTThH o7 [2.656A (53.2.1.3) ZH] .
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A TNF =T 2.6.4 FAyHEhRe R O 2L

A TNF =T OFEET 5 MHEZ A BFEICOWT, HifE L 72 HSA KON AGP 8RS C-oA 7 v F
=7 (R=FrFA~—) ZEMLTHFLE [2.656B 42237 BR] , “co7rF=7
JEFENY 150 ng/mL D & & OIEFEATL Y HRIL, 4.3%HSA A Tl 3.6%, 4.3%HSA+0.07%AGP
WIRHF ClE34% ThoT-, —77, 0.05, 0.10 T 0.20%AGP ¥R H DIERE AL 3RIL, FhEh
757, 419 KD 24.1% CTh -T2, ZDOZ DA TNF =7 13MIEF CTEIZ HSA EFEA L, AGP
ELREETH I ENIRE T,

(2) R#&W
(FF &+ 4.2.2.3.8, 4.2.2.3.9]

v~ A, Tv bk, AXKEOE hOIIEIZ 100~500 ng/mL @ & bR EEREY [(M23, M25,
M34 Je OV PCI-45227 (M37) ] #iRINL, A BREGEEZHRF L7z [2.6.5.6A (42238,
42239) M) . b MMIEIZ 475 L 500 ng/mL @ PCI-45227 (M37) ZiINL7z L &, FERES
BrE1E 9.0% (T2 A BFEGSIT91.0%) Thol-, £72, b MIHEIZ 500 ng/mL D M23, M25
KOYM34 Z iR L T2 & & OIEFREETL I, ZNEN 7.7, 255 K0 22.9% (T-ABfEEHRITZE
NEN 923, 745 KWV 77.1%) Thotz, M25S KOM34IEZT 7 Vua A VEEHTHZ LD,
MAE7- A BB & IAREGT HRREERZ X 00D, ZbORBMOIERBERLSHFIL, 727V
0 A NVEEEA S OREY [PCI-45227 (M37) KOYM23] OF) 3 f5@mhroTo,

BELC, mIEF COBMNHPOIEFEERNEL, b heA XTRBETHY, v 7RI
BroT [2.65.6A (4223.9) &M, 72, M23, M34 KN PCI-45227 (M37) O7-ABRES
RORERFNET DTN Th o7, WTHOREHY S M TEIZHSA LS L, AGP & b
BT DHIENRSNT,

264424 TEBY, A TNF =T KOKREWOMEET- L AFEADIZEE L EIX R
ThdHEEZBND,

2.6.4.4.2.3 MIRFAT

(1) Invitro
(FHEE# 4.2.2.3.7]

A TNF =T OMEBITICONT, vU A, Ty b, A4XKXOE NOIMIRIZA 7 VF =7 %K
ML THEI L [2.656B (4223.7) BR] .

M/ MAE P BRI R HelE, ~ 7 AZBW T A T F =7 HEEN 500 ng/mL D & X 0.63,
1500 ng/mL O & & 0.56, 7 v MIBWTA 7 F =T REEAN 500 ng/mL D & X 0.60,
1500 ng/mL ® & X 0.89 TH Y, A XIZBWTA 7T =7 EEMN 100 ng/mL D & X 0.65,
500 ng/mL O L & 054 TH o7z, £i2b T, A 7T =TREN 100, 150, 500 L
1000 ng/mL @ & &, 724 0.82, 0.80, 0.75 %X 0.74 TH -7z,

LED XS, WFhoEmfEicBW\ThA 7 AF =7 ORESITMIEC oA/ Lz, 7 v bk
OA X OIME CTIXAME R B ERFESEO bR, ~ T AR b OIMEK TORERFE T
MTH-o7,
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A TNF =T 2.6.4 FAyHEhRe R O 2L

(2) Invivo

1) v b
(FF &+ 4.2.2.3.1, 4.2.2.4.8]

e Sprague-Dawley X1 Long Evans 7 v MZ “C-# 7VF =7 (T IRAY) %
10 mg/kg D FHE TR E L CHERROKS L- L oMz (%5 1, 4, 8, 24, 48, 72,
168 X% 504 FFf#lf%) L, Mg/ Boeei B A4 e L7 [2.6.5.6C (4.2.23.1) ] .

ZORER, 7 v FORMICL BT, 5% ORERIBGEIZAE 5 Mg/ mAE i seiR E b o B 5-
MFR B, Sprague-Dawley 7 v MIZIWNT, Mg/ M kG REME FE b 13 e - 24 FER % £ C 1.0
KiThHV, Bh 48~72 K413 1.63~1.78 Th o7z, F7z, MEKE S (FITHRMER) O
REOEIGIE, 251 (&G 1RfH#%) ~72.4% (K5 48IfH#%) Td o7, [FEEIC, Long Evans 7
v MTRWT, Mg/ B e LI 5 4 R £ T LORICTH 0, 5 24~72 BEf]
#%I1L 1.20~1.94, 5 168 K413 9.43 Th o 70, MEKE 7 OHSEEDEIAIEL, 159 (5 15
M%) ~100% (&5 504 FEffl#%) ThoTo,

[FREDOREH1L, Wil Sprague-Dawley 7 > b “C-A 7V F =7 (R F v FA~—) %
10 mg/kg DR TIRK E L CHERO®KEG Lz &0k (&5 1, 4, 7, 24 V48 FEE#%ER
B) CTHRod S, MR/ i R X B 5 1 BRI S 48 BRI TL £ TlT, HEMETIX
0.76 5 1.44 12, MEMETIZ0.74 775 1.00 12 EF- L7z [2.6.5.6C (4.2.2.4.8) ]

¥, 7 v hTONCA TNTF =T Ee 4% O i/ i OB EE L DR BRI,
QWBA &R (2.64.4.1) THigH LI,

2) 43X
[FHEEF 4.2.2.4.11]
Ve — A RIZHCA TNF =T (ReFUFA~—) % 30 mgkg DHETIREE L CHE
BOgE Uiz & &, Mg/ i e i thix, 5 1~48 FEf#% % T 0.66~0.71 DFHTH Y,
R —ETh o7 [2.6.5.6C (4224.11) BH]

3) Bk
[FHEEF 4.2.2.4.12]
TR B E I "C-A TN F =T (RTF U FA~—) % 140 mg DHETHEIKE L THMA
BOfh Lz & &, &5 4% E oM/ B seiRE I 0.68~0.78 Th o7
[2.6.5.6C (4.2.2.4.12) ZH] . ZHLIBEORMFF A CTITFHMECTE o7 2 &G, FERIKLF
PIIRAECH > 7,
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A TNF =T 2.6.4 FEWEhREFER OWEZE L

2.6.4.4.2.4 HEEES

(1) Invitro
[FH@&E# 4.2.2.3.10, 4.2.2.3.11, 4.2.2.3.12, 4.2.2.3.13, 4.2.2.3.14,
422315, 4.2.23.16, 4.2.2.3.17, 4.2.2.3.18]

YC-A TNF=T%T v FROE EREZAREL L BITA v Fa—va L, HAKAE
FRICOWTEHME L 72, T8 JIBAMMR PRI F U F A ~—0 "C-A 7 /LF =7 D invitro 24755
ABRiERE, TNENFE 2.6.4-5 K 2.6.4-6 [ZR-T,

YC-A TAF =T (T IRAYWNIRT T U FA~—) [Tk b BTKIZH AR Az
faL, A72—Fy MecARE L DIARAITDT N Th 72 [2.6.58 (4.2.23.10,

4223.16) ZMR]

1 umol/L (0.44 yg/mL) @ “C-+A# 7AF=7 (L IRAW) %t bk BTK & 1A % 2
—varLié X, S ®EIT 9604 pmol/mg protein Th -7z (5 2.6.4-5) [2.6.58

(4223.10) 8] . —F, & FOFS9, MK NT VT I 3T AR A REITENEN
210, 39 }¢2T*2 pmol/mg protein T ¥, BTKIZKT 547 % —5» Mo ABEOREAEKIE, B |
DT S9, IMHEZ A B R ONT VT I U TENEI 1/46, 1/246 LN 1/4802 T o7z, =aF o7
SRTF=UVX I LAF R U (B NADPH) FEFEEFTHCA 7L F =7 (&3
REWY) e MFSO A v Fax—rvarl, BRIKEICEAREE DL, 15/ 70y T
47 (HLCYP3A4 HiLfkZ —kuik & LTHEM) Z1To72& 24, B MFSOIZBWTA 7 F
=TI FEICCYP EEATHZEDBRBINTZ, A rFax—T 3 URFREE RS 4 KEEIC
R L7 L X, fEARISIEA v F 2 _—2 g VRIS HEIES, & R BTK K OWT S9 & 44
FEEOEIMIHLT (ENEN 17T KD 6%) Thol,

wIZ, 2 umol/L (0.88 ug/mL) O “C-+A 7VF =7 (RT=F > FF~—) %t kBTK & 1
A FaX—Ta iz, LAKEGEIT 18376 pmol/mg protein ThH -7 (5 2.6.4-6)

[2.6.58 (4223.16) 2] . b F BIKIZxT 5474 —4% v Mz AHBEORAKIE, & hof
W ABER T VT I CTEER 12042 KTV 1/9188 Th o7, & hA~NEZ B E KT S
HEEEIRZEAERD N TR, Ty b~ErrE U ICHT A2 EARAEIE, 1 L04

REf A > % 2 _X—2 3 VRFCEILLA 114 LT 95 pmol/mg protein T -7z, b khTIX BTK (Zk}
THHRARMAITA v FaX—2a VERICEOTRRBE ChH o7, 74—y MAREIT
R HIEFEAIL, AFEA X 2= a L XN IS v Fax—arLizs
TR TE D o7z,

NADPH 1Z(E F XIFZFEAFAE F T, 2umol/L D “C-A# 7 NF =7 (R-F v FA~—) T v |
Lt FOFS9 & 1A v FaX—v gL, BRIKEBTOEELZ7-AREE AT L
G L CHSEZE L7z 8 &, v MO hO )T NADPH IO A BIZ DD 5343
K S0kDa O3 RRFRD HI, CYP IZXHT HfEAN R E iz [2.658 (4.2.23.17) 7“'%%’)
NADPH FE/#7E FIZHBWT, Z D 50kDa D7=A BRI 5 HC-A TAF =T DRERIET v b

(69 pmol/mg protein) (ZFt~<t K (100 pmol/mg protein) D J5H3 45%% <, NADPH IRINIZ X % 3t
BRABOHEMZ, 7y bOENE MIHENTRE N7 (3£2.64-6)

YCA TAF =T (TEIEAY) Ot MFIZrY—2kO0e b CYPIZHT 2 AFEE % qT
L7z &, “C-A 7NF=71%, NADPHFIE F RO EGHETFTOVTRICBNTHE MFI 2
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oY —AELIEREEL, BEROZEIBEULR 2GR TH T2 (#£2.64-5) [2.6.5.8
(4223.12, 4223.13, 4223.15 8], ZOoZLtnb, B MNFIZnY—AlzAiHELE O
AREATERICRENEELIZE ST 500, LT LEMLETIIRWI E2RB I, £/, b
k CYP (CYP1A2, CYP2C19, CYP2D6 XU CYP3A4) DA > F a~— 3 L ilklZ2EAUkE L,
HHREZWE L= & 2 A, CYP3A4 DJ57)% CYPIA2, CYP2C19 K& TN CYP2D6 (b~ THAHES
BRZ N ERERTE [2.658 (4223.11) BR] . &1, "CA TAF =T (T IRA
¥p) FEEENN 10 umol/L (4.4 pg/mL) @ & X, CYP2D6 ﬁmwf%%rm tE MNFI ey —ALD
AL G 1T 258~548 pmol/mg protein [2.6.5.8 (4.2.2.3.15) &H] TH Y, CYP2EI & OHAHE
A ld 198 pmol/mg protein [2.6.5.8 (4.2.2.3.13) ZM] THH- 7=,
NADPH f#7E FXUIIHAFET T, "C-ATAF =7 (T IRAW) OF v b~ETBE L,
7 v MO hORFI 7Y —24, b MFS9, WNTE b CYP2D6 T CYP3A4 & DIATHEA
FERkaEsHMii L7z %, 7> MNFIZa Yy —AKOE F CYP3A4 IZXT 2 GG &IX, NADPH
TFET (24279 J T 272 pmol/mg protein) D NIETFIE T (ZHE4 160 LY
122 pmol/mg protein) (ZH~NTE o7~ (#2.64-5) [2.658 (4.2.23.12) W] , NADPH FE7F
FEFTOI7ay—AcxT 5 A%1E, B~ (316 pmol/mg protein) D537 » K

(160 pmol/mg protein) (2T M o7, NADPHIEFIER T, A 7NV F=T DT v h~ET R
eIk B HAREA (194 pmol/mg protein) 233D H LTz,

2 KON10 pmol/L (0.88 X 4.4 pg/mL) & “C-A 7 NF =7 (R=F > F4~—) % NADPH
FIETROHEFEFTT Y MEOE MFI 7Y —At A v FaX— g L7zE &, NADPH
THE T COHEREEBIIIFGE FICHATH 2~4ETh o7 (322.64-6) [2.658

(42.23.18) /] .

YC-A TNTF =T (FEIREYW) OT v FRORE hO~NEZ B E Y RO 5 HATHE
AR EFH L& &, 1KHA o FaX—va VEONESr EICKTT 2 G /EGEIE, T
> I (613 pmol/mg protein) D J5A3t k(70 pmol/mg protein) (2T o7 (5 2.6.4-5)

[2.658 (42.23.13, 4223.14) W] ., MIEIKIT 2GR ERIL, 1A o Fax—T g
Y% TlEe b (128 pmol/mg protein) D F737 » k(68 pmol/mg protein) (ZLHE_TZE o773, 4
REfl A > F2_X—2 3 Y TIE, 7> b (679 pmol/mg protein) D573t k(408 pmol/mg
protein) (ZHEA_TE o7z,
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K2645MC-ATILF=T (SEIEAY) DEBAD-ABEIZHT IEEHE

) =y o
g R= ]
g £ E 2
£8c £ S35 >
£82 B2 3EE E
Proteins Species FO=- A= LDos v
BTK protein (50 pg/mL) Human 1 1 9604 [4.2.2.3.10]
2 1 18330
2 4 21490
Liver S9, - NADPH (2 mg/mL) Human 1 1 210
2 1 510
2 4 540
Plasma Human 1 1 39
Albumin (4 mg/mL) Human 1 1 2
Liver S9, + NADPH (1 mg/mL) Human 10 1 218 [4.2.23.12]
Liver S9, - NADPH (1 mg/mL) Human 10 1 189
Liver microsomes, + NADPH (1 mg/mL) Human 10 1 328
Liver microsomes, - NADPH (1 mg/mL) Human 10 1 316
CYP3A4, + NADPH (1 mg/mL) Human 10 1 272
CYP3A4, - NADPH (1 mg/mL) Human 10 1 122
CYP2D6, + NADPH (1 mg/mL) Human 10 1 124
CYP2D6, - NADPH (1 mg/mL) Human 10 1 116
Liver microsomes, + NADPH (1 mg/mL) Rat 10 1 279
Liver microsomes, - NADPH (1 mg/mL) Rat 10 1 160
Hemoglobin (blood isolated), - NADPH Rat 10 1 194
(1 mg/mL)
CYP2EI (1 mg/mL) Human 10 1 198 [4.2.2.3.13]
Hemoglobin, purified (1 mg/mL) Rat 10 1 613
Hemoglobin, purified (1 mg/mL) Human 10 1 70
Liver microsomes, + NADPH (1 mg/mL) Human 10 1 722
Liver microsomes, - NADPH (1 mg/mL) Human 10 1 376
Plasma Human 10 1 128 [4.2.2.3.14]
10 4 408
Plasma Rat 10 1 68
10 4 679
CYP2D6, high metabolizer (1 mg/mL) Human 10 1 548 [4.2.2.3.15]
CYP2D6, medium metabolizer (1 mg/mL) Human 10 1 274
CYP2D6, low metabolizer (1 mg/mL) Human 10 1 258
Liver microsomes, + NADPH (1 mg/mL) Human 10 1 275
Kidney S9 (1 mg/mL) Rat 10 1 81
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£2646"C-AITNLF=T (RIFTVFAY—) ORBLADE-ABEICHT ZHEHE
2 2% 3
gE £ 2B B
B = s o 2
£ % if Z
E38o =2 =73 E
EE= 5. zZE 3
5832 25 S g =
Proteins Species =0 = == © = «
BTK protein (I mg/mL) Human 2 1 18376 [4.2.2.3.16]
2 4 11345
Plasma (4 to 6 mg/mL) Human 2 1 9
2 4 275
Hemoglobin (1 mg/mL) Human 2 1 None
2 4 51
Albumin (1 mg/mL) Human 2 1 2
2 4 57
Hemoglobin (1 mg/mL) Rat 2 1 114
2 4 95
Liver S9, + NADPH (1 mg/mL) Human 2 1 107 [42.23.17]
Liver S9, - NADPH (1 mg/mL) Human 2 1 100
Liver S9, + NADPH (1 mg/mL) Rat 2 1 106
Liver S9, - NADPH (1 mg/mL) Rat 2 1 69
Liver microsomes, + NADPH (1 mg/mL) Human 2 1 192 [4.2.2.3.18]
Liver microsomes, - NADPH (1 mg/mL) Human 2 1 101
Liver microsomes, + NADPH (1 mg/mL) Human 10 1 1201
Liver microsomes, - NADPH (1 mg/mL) Human 10 1 466
Liver microsomes, + NADPH (1 mg/mL) Rat 2 1 186
Liver microsomes, - NADPH (1 mg/mL) Rat 2 1 50
Liver microsomes, + NADPH (1 mg/mL) Rat 10 1 1043
Liver microsomes, - NADPH (1 mg/mL) Rat 10 1 553
(2) Invivo

Tk, AXKROE MZHCA TNF =T 2G5 LERBRICBWT, "CoA TAF =T He 1%
RIIHEGET (T v FORME, exvivo T HC-A ZALF =T 2RI OB 2RI L THAK AT
f% A B L 72,

1) v b
(FHEE# 4.2.2.4.8]

Wl Sprague-Dawley 7 » M2 MC-A 7V F =7 (R=F > FA4~—) % 10 mgkg D & TH
e L CHEROREL, 51, 4, 7, 24 LUV 48 Refilf2 1281 U C g 7= A A8 XX i Bk
CIEERES LI e 2 E Ls [2.6.5.8 (4.2.24.8) /]

MIFZIBNT, WA FEA IR B 1T 5 4~48 FEfI#% £ THIRI—ETH Y, Coa (T 524
(HEPE) ROV 4 Rsfi%% (MEME) (238D BTz, MAEHRREERE GEARE A i Re + IEA R Gk
Grae) BREEITRE 1 RHEIC Cow 2R L, ARG 48 BFfH1#% £ T2 19~114 12D L7z, &5
48 FEZ RN T, MIFETRAREDIZ L A SITEARE S HIHE TH o7, Co 2T 2 &,
MAEF OIFFESEIL, RBEEEDOR 7 (REME) ROV 10% (HEPE) Thot-,

MERBESFZIBNT S, ARG B RRIRE L& G 1~48 Rl £ Tl —ETh o7z, ik
5y PR ST RBIT I G 1 RFEI B2 IC Coax 278 L, DARRIR G- 48 IREHIT £ TUT 14~1/5 12084 L7z,
B 5 48 B2V T,  MERE THARUNBEDITZ & A CI3EA A BERE Th o720 Comx & 1
W5 L, MEKESHOIGREGHIREL, REHEEDR 24 (HEVE) K OV25% (HEE) Tho
770

30



EDMS-ERI-77723627 / 1.0

A TNF =T 2.6.4 FEWEhREFER OWEZE L

—J7, ARBROPEGANTER U2 & CiEic 1 pg/mL & “C-A 7 vF =7 (RTF v FF
~—) Zexvivo TIRINL, 0, 1, 4, 7, 24 KOV 48[l A > F 2 _X—T 3 U HOMAEZ AL HEX
I ERE 5y & OIAREG RS HIE LT,

MIENZ UC-A TNF =T ZHEMLUTA ¥ a— g LERECIE, WARBAIERME &b
(R WTEEIN L7 (1 BERRT 1%, 24 BRRT @ 18%, 48 HEfE : 28%) , —75, IMIKIZ “C-oA 7T =
7%%ML,4V#1N—V3V%C%@Ltm%’£wf HEGIT 1% A (1K) 2>
5 9% (Q4FFM) ([ZEIM LT, F7, MIST 2 MERESICBWNT, LA EREIT 4% (0K 2
%w%(mﬁ%)t%mbto&k,mm_”047»%:7%mMUf%ﬁ%4y#1N~
Tay LIEEHE, W70 TERhoTz,

2) 41X
[FFEH 4.2.2.4.11])

mﬁf~7wﬁr”o47w%:7(Rz%y%ﬁv~)%mm@@m%%f%ﬁ&bf%@
HA%EG L, &5 1, 4, 7, 24 LU 48 #1880 U C i 7z A BB ST R E 43 IS 3G 756
L7-HtaezllE Lz [2.6.5.8 (4224.11) ]

MAEZIBNT, G HEA B REIRE O iT i 5 48 R £ CTHMRHYN S <, Coux 158 5- 24
ﬁﬁﬁ_mw%hto*ﬁ MR RE IS 1 BRI Cox 2R L, #8548 BRI £ T

Z1/81 Yﬂw\bto F7z, MEKEFIZBNTHRROFERDBD b, Con 2T 5 &, 1
»z&mmﬁ@ HHEREAHIHRIL, REHBEDOZENEIVE 8 LN 18% Th - 72,

3) Eb
[FHEEF 4.2.2.4.12]
TR B E I "C-A TN F =T (RTF U FA~—) % 140 mg DHETHIKE L THMA
BO#EE Lzt h~ANT 2R RIZEBNT, #&51, 2, 4, 8, 24 KO 72 Rl S8 L T if
o ABBISARAS Lotz llE L [2.658 (4.2.24.12) ]
MAEH O IATHE G BT BE R OB RE D Coax 1, TNENER G 8 KOV IR D DT,
B 5 24 FEEIZ 2BV T, MR BN REIE Coax @ 1/6 120800 L7223, A RE A I BE DM 13
DTN ThoTe, Co ZHET 5 &, MIET OILFFESHARRIL, BBHEDOK 12% Th > 7=,

2.6.4.43 fAEEEAH

IENRE & O TR D ATRRBRIL IS L 7222 7228, T ha HVTaiE - IR Vs AR 23
B [2.6.6.62 28] 2B T, BEWEECHELZVBE~OREENBO LN, A TLF=T
AL DG O sl 75>/Tﬂ"‘:é7h7io
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2.6.45  H

Invitro RE#FER TIX, FEREWF L O FapEE (il X O/ ) , Wi e b
CYP BEAZ AW -t 21T - 7=,

Invivo fAi##BR TiL, Sprague-Dawley 7 v b, E—2Z /L K& OMERE B B IC C-1 7T
=7 (FEIRAEV IR ST T A ~—) ZHEREG LI EORPW T w7 7 A VEREF L
7. £z, & MUSEFRFEERHEWZFE LEOFEREHEET D720, EESMEERE (PCI-
32765CLL1002 #BR) LM »n A BE (PCYC-1111-CA BR) (IR DA 7V F =7 % HifA|

XITKER O L & & omERe 208 Lz, 7ed, MEERIMETREmIc VWL, AR
BICHATRES LT RE I B ik 7 v~ 75 7 4 — (UPLC) sREHHRIEE O 7= A VR TR AL
HTHREEND Z 0D, HABREICARA L TORWREI OB BBRFATRETH - 72,

IHIZ, B FERRE LA TAF =T RARGR O AN AT XA T8 T ¢ il e
T HI2HT=0, RERNMIE#SRA T NVTF =7 ([Ds]-A 7 NF=7) BFIHFTRETH 5 0% 7l
THEDIZ, A TNTF =7 OIEMENREIZ FAT T RN R DB S Tinvitro X WV invivo T
REt L7z,

2.6.45.1 In vitro S &%

264511  FEBAZERVIRE
(FFm&EF 4.2.2.4.1)
Sprague Dawley 7 » ~, B —Z VR, I=7 AP LEOE FOFI 7 vy —2L%HNT,
NADPH f#{£ F CA TN F =7 O VHREZaHE L7z, 4 7 F =7 ORFHIV-FhoficE
WTHEET, EHEZ VT 7 A (CLy) 1TV /v (629 uL/min/mg protein) , 7 v b
(596 uL/min/mg protein) , t K (549 uL/min/mg protein) M (N X (107 uL/min/mg protein) DI
Th-oiz (26510 (4224.1) ZH]

2.6.45.1.2 TR E ALV RE
[FEMEHR 4.2.2.3.11, 4.2.2.4.2, 4.2.2.4.3)

FHHRBFICBNT, "CA TV F =7 (T IRAYW) 2HVT, B b CYPEHESR
(CYP1A2, CYP2C9, CYP2C19, CYP2D6 LK TNCYP3A4) KUk MFI 7 vy —AlZB T HA4 7
NTF =T ORF Rl L7z [2.6.5.10 (4223.11) 2] . ZO#ER, & b CYP2D6 Y
CYP3A4 HBLRTA T AT =7 OGN O bz, B hD CYPHEZLWIFI 7 v Y — Al
BWTED LNEREWIE, UTICRTYCA TAF =7 (RFUFA~—) 2HAVARR
THRd LT,

1EPE: Sprague-Dawley 7 > &, HEME New Zealand White 7 3¢, HEPEE— 27 L R E O b (B
F—) ORFI 7 v Y — LR ORISR, 3 umol/L (1.32 pg/mL) @ “C-A 7 AF =7
(RTF U FA~—) ZEMLTA v Fa—rary (FFIr7uy—2a: 10550, g
22, 5,10, 15, 20 V6047 [) L, invitro TORBEMHF L7z [2.6.5.10 (42242) &
]

o
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Zv b, UVF, A XL hOFI 7Yy —ATIE, 105004 FaX—varTERE
90, 21, 51 K 66% AR &Nz, 7 v MR FOAMILTIE, 60 5HOA o F 2 ~—
TarTENEI 87 LN 98%ARF Sn=nd, 4 XLt h ORI B W TREHTORES,
60 53D A L FaX—2a U TENLEN T2 KN T0% DB STz, D DOfRRNL/ELN
CLiglZ, T v PRS- XONFMIN (ZAFH 407 T8 391 pL/min/10° M) DF A kKO
X ORFHII (FRFH 173 O 128 pL/min/10%8188) L v & TH - 7=,

T b, UYVEX, A XNTk FOFI 7 vy — LB 5 EENHWIL, PCI-45227 (M37) ,
M38, M39 TN M40 (W dh Y P UBO—BREIK) |, WU M4l (EXY PUBO T
KFEMER) LOIM25 (Y VU BROBGRIBHBR IZHE < DV VBE~DIRLIE) Tholz, —7,
JFAIE Tk 20 b ORELSNT, M34 (B 2 U BROBRLIIBHER 16 < 5B —fk 7 vz —b~
DIFEILIR) , M35 (7 = = /VIEOKERBIR) , M21 (M35 OREIEANE) , M26 (Z VX2 F 4
HAEME) LOIM2T (ZRXUALEKD 7 V2 F4 U aR) 3580 bz,

JEAIAE C ik M34 2R MICRD B, FR 78 Y — A TEL O M25SERNRD bz
ZEND, I ORBMAERSINTY A N — LV OBER DG L TV D A[REMED R S vz,
T2, ZROOREITE h~ART AR (2.64523) TOFEPITEOLNLTEY, Kin
vitro i B} OV invivo iR (PCI-32765CLL1002 35k [2.7.2.2.1.4 (HW&BMR] ) B\ T haf
— N L DA TNT =T RHORERRBD N2 b, Zb O ORIERARIE
CYP3A4/5 %4 LT b ROSIZ K 0 AR L, X7 v Y —ATIRERY U UVBRO—BIbE T
AKFERE LTROLNIZEZZBND,

17 v Y —ARORFRICES T 27 a7 7 A Ui, EEIIZEMWRER CENRD bl
Zbo0, EMEMICITIEFIEEIL Tz, & binvitro REIZW T b o B fE o0k
IZHO BN, b MR ARREMmII R -T2, b TR TR b REmiE, M-
ATNF =T % 140 mg DHBETHERE O Lz &0, b MUERRHY (2.64.523) L X
<—H LT\,

Invitro ABRIZI T 5 HC-A TNTF =7 OREE R & 4 2.6.4-4 L [2.6.5.11D] 12T,
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M17 N
Hydroxylation \\ A M2l
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X . . . HO oxidative ringopening E Sulf ation
Oxidative ring opening reduction to alcohol N .
reduction to alcohol :
HO '
o H,N /N\l
hydroxylation lN N’N
N o M37
NN i JINJ-54243761 oH
M35 "l PC1-45227
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©/ m Hydroxylation
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HO X . N’
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Tentative Link

Bold print indicates reference compound synthetized

2.6.4-4 In vitro
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—Ji, A TNF =T OB KT T RLAE R OB SOV TRET 572012, A T F=7
K ODs]-A 7NF=7%7 > e Qe MEHRIZEIMLT, R 7Te 7 s A vz Lz, £
DFER, A TNF =T K ODs]-A 7 VF =7 ORI EREO DGR by, FRNAEZIED
WL RAF T REMEA U RIE S [2.6.5.10 (4.2243) 2] . 2B, invivoBROFKEFIZHoW
Tl 2.64.52.1 1277,

2.6.4513 H#EExR
(FEM&EH 4.2.2.4.4, 42245, 42246, 4.224.7]
bt b CYPRERZAWZRER [2.65.10 (42244) 2], WONICE MFZ7 v Y —A K0
m@%ﬂ%mﬁﬁ%%wtﬁ%KMﬁ10M2wm)%%]’ﬁwf 47»%:7@&%’%
5925 CYP o FREZFIE LTz, TO/RE, 1 7V F =7 DRI Z CYP3A4/5 5L,
CYPIA, CYP2B6, CYP2C8, CYP2C9, CYP2C19 } X CYP2D6 i i&@k%@b&w:k#m
X7, E£77, CYP3A4ER M mechanism-based inhibitor Td % CYP3cide Z# AW 7= kst e O
CYP3ASIEVED R/ Db MIFI 7 0 Y —AZ WGP D, A 7 AF =7 ORFIZBIT D
CYP3AS OG- OREEIT/NE Wy 20%AN) Z &g sz [2.6.5.10 (42.2.4.6) ] .

t D CYP2D6, CYP3A4 X TF CYP3AS FBI% 4 VT PCI-45227 (M37) ARG D e KH
FE (Vi) MO B2V AEE (K ZHE LR, Clin (Via/Kn) 1£ CYP2D6 IZEEART
CYP3A4 Jx (N CYP3AS DI EfETH -7 [2.6.5.10 (4.2.2.4.7) HH] .

bt MF 7 v Y —2%HA0zinvitroiBRICE W T, 39V ~HEEED CYP3A4 BLEA] (74
XEFo, IVINFTFREFUOROPTARFHIL) B3, CYPIAIZ K D4 7V F=7REN K
ETEELITMEL: (322647 . FOREE, 74Xt FL, JATAFREF KRNI AR
XD ICsoIXENZH T8, 21 N 48 umol/L TH Y, A 7 F = 7R OBLE DR X550
ZENRENT, A TNTF =T KRIZY T ARG T DA HEAIO [Cos ILFRETH D Z
EDD, ARFREREOCKBEICBWNT, KHEFACLLIA TALF=TREOMREZ, I4
T ARHOMELFBRETHD EBEZLND (26510 (4224.6) BH] , ok, BHETTZ LA
XETFULRRIF Y TLEHRHEG LI X, 4V 7 A0 AUC IZHHE W AAERITRD
BRTELT Y, £z Lio invitro FLERBRGE R % 72 PBPKICE 514 74 F =7 (560 mg
BhH) KO7VARFH I (100mg % 1 H 2REE) JEPHKEGREOY I 2 L—1 3 [53.54.1
ZW] TiX, A TNV TF =7 OREEREOHENMT 2 5K Th -7,
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R264-7TATNF2TRUVTO—TEEORBICRIFTT CYPIA4 HERIDZE
Substrate Inhibitor
Fluoxetine Norfluoxetine Fluvoxamine
Ibrutinib (UD) ICys5 (uM) 42 11 24
ICso (LM) 78 21 48
1C;s5 (uM) 145 40 99
% Inhibition at 100 uM 57+1.4 97+3.3 75+8.9
Midazolam ICys (UM) 36 9.5 31
(formation of 1’-OH midazolam) 1Cso (M) 91 24 74
1C;s5 (uM) 232 62 177
% Inhibition at 100 uM 58+5.2 87+1.4 64+2.4
Alprazolam 1Cy5 (uM) 17 9.5 8.4
(formation of 4’-OH alprazolam) ICso (M) 42 20 33
1C75 (uM) 101 43 129
% Inhibition at 100 uM 70+3.8 894+0.26 74+1.1

1Cys = 25% inhibitory concentration

1Csp = half maximal inhibitory concentration
1C75 = 75% inhibitory concentration

UD = unchanged drug

2.6.4.5.2 In vivo s B&

264521 Svb
[GH@&EH 4.2.2.3.1, 4.2.2.4.8, 4.2.2.4.9, 4.2.2.4.10)

BB OMIET ~ R OBEE I =2 L—a r LEBEET v Mo 'CA 7 F =7 (RF
FA~—) % 10mgkg DARETHEIEE L THER ARG Lz & S 0ROV THRF LZ
[2.6.59A (42248, 42249) ZMR] . £ RINCEM LA, BOAEOHEMET v M *C-
ATNF=7 (ZEIEEY) % 10 mg/kg DR THEWKR E L THERE D5 X% 2 mg/kg O &
CTHIRIFFIRN G L7238k [2.6.59A (4.2.23.1) 2] oW THit#d 5,

BALE S » M UCA TNF =7 (REF U FA~—) ZHERAOKEGLZLEE, A TLF=
TIEELWRHEZZ T T2, A 7 A F =7 OFERRBREKIL, (1) K7 = =L EOKEL
(M35) , (2) XY PUBROBICIIBERK O IUTHES BH—k 7 /L a—~Digit (M34)
XTI NVAR A E~ORE (M25) , (3) 77 UrANEOTT LU DOTRF ML ENICHE
SHMAGIRIZE BV Fu Y4 —ik [PCI-45227 (M37) 1 ETH Y, ZofmoR#Em oI
EAETINDOFEEREOMAT XILEIZ TR R MAHHIC L0 ER LT,

MERE & 12, £ 1 RERFEE OO M CIIR IR TRy T o 7203, Z LI Tl
MM KRy 2 G T, AR EEREHDIE MS (ZBBEMSIMEO T VT a VRN AT A U
BR) , MI5 (CEERAMAIMED 7 v 7 v i s k) kO PCI-45227 (M37) Th o7z,

PRACIE, MEREE BICRERITRD S oo, JRPPEI S 7 eI 580 2%k
e, REMITERTE R oTz,

ET=ab— a3y LT » MZBWT, s deit S 7 i aR 18 5 & 47% T
b ole, MFPIREMRITRS by, REMWITEICE VRO 7 v 7 o g Rk O
AR TH -T2, I OEBENRHEDII M2l ThoTo (BHHHEEDOR 8%) .

HALE T v MZRWT, BORBITEICE IS, By 7 e 7 7 A 3 U T
TR TH -7, BPREWO—EIINEE D =2 L — g > LR HIC 380 bz,
FPREITIEITE VR TH Y, REMERITEGBHEDOK 2% Th > 7z, o FZEN
BT IAEH T2 M35 L OYM34 TH Y, S THERGHERED 14 () KON 16% (M) <
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A TNF =T 2.6.4 FAyHEhRe R O 2L

bole, iz, M17T (M34 D7 = = /)VEDOKEEALIK, M16 KT MI8 & i) & FE 34X
#HMTHY, BHHEREED 12 (FEE) KO 8% (M) THholz,

MAEZ » NEOAE =2 L—va v LTy MZBWTC, #REHO T a7 7 A VIdE
HRIZEL L TW e Z Enb, 2o oREWPTHILENIC WM I NI Z ERg S, £z,
TEALE Z > BT, #EPRBEAEICE MBS Chom 2 &2 n, HtIcdhitshms
A D NI #5212 K 0 ifaa S o rTaetEs v r Sivic, 612, MALE T v b R OMBE D
Zalb—YarliTy FEbil, EROREMEZTODTNTHY, ZEOBRILRHDMIRD S
Niz, ZhooZ end, (1) ROEGHOA TNF =T OIRTZEEBRWIL,  (2) F LUWRH
(L R ONFIR) .  3) REMOMLEN~DL WL OB R, (4) ARG HIE
BICLDMAE, DRI,

T IRAWERE LIBRREHORBR T, “CaA TAF=T (TR IEEY) I PCik
(RZ=F v FA~—DRK) ZEML, HEMET v MIEERE O SOUIEIRNEE S Lz & & oS T
O UC s R=F v FA~v—+STFrFAv—) ROPCHK (RT=FUFAY—DHR) O
RERF LIz, TORE, Wizt FA~—DRFHIITETOERRRBD LN LOD, 1L
Ao EDORBHEFEITIEBIL TV D Z LRI ST,

RCMC RIRIREE T — Z 123D &, AN 7 — VRS R E I E A AR K I 1E, S=F
CFA—=DMERNICEG T 52 ENRENT, BB, R T UTFAY—DA T NTF =T 2 HE
Lizk &, ZAEFTAHURERRZNR S ANV 7Y — VRIS R A RIZE D IR 72
DERITOT N TH T,

7w b invivo fUHEBR OFE 0 D HEE S 7o REHRRIE & %] 2.6.4-5 ] DN 2.6.4-6, W TNZ
[2.6.5.11A] 12”7,
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+0+80;

HO

; axzdz{nve ring ) M22 oo
: opening, oxidation to acid 8 +2H ©/ +2H
; Mg N N M16
E A N’N C
' : reduction Sulf ation
5 +2H A M2l 4
E NN ; ; .

©/ \ o] HoN E Suif ation I

Hydroxylation HO reduction to

o L HN N
|
N-N
M34 N ©/ UL
PCI45752

M39, M40 N-N )Hl

ring -opening
reduction to alcohol*

H,N N ringopening

(o) z m oxidation to N
N acid*
OR[N

\ -N \ i gen'afi
N- L -
N = N-N Jﬁ

=/

§ 2 HoN.__N
- o 2
wr Y RGPS
J +o0 H IR N
HO o
oxidative ring opening N-N
hydroxylation

alcohol M35

Hydroxylation

O%

N\O*

+2 O+ Glucuronide

glucuronidation

N,N
INTERMEDIARY \Q
on METABOLITE

dehydro-

possibly A 39, M40 1o JNJ 54179060 l
or other minor - O metabolites PCI-32765
OR .
AM4T |
Oxidation \ dehydration epawdanan
V

hydrolysis

cysteine conjugate

<€--------

: N N | (not observed) + 2 O + Glucuronide
: M25 Hydrolysis
. PC1-4574] h
I hydroxylation O™ “oH -2 ~ j
y
MI1

ring -opening

reduction to alcohol*

HN N ¥

M37
JNJ-54243761

PCI1-45227 i
° Q! E Hydroxylation O N N

—» Confirmed Link N v ) $ )

PR § o Y N
...... » Tentative link N-N \

) N OH  HO HN N M23 N-N NH
# position of the '*C-label M24 OH I\\ 0. z m INJ-54243696 G
Structural 1?omer> are possible ' Ho — \ N o PCI-7503

Some metabolite were presented by their M code.

Molecular structures are provided in the MS-appendix
* comes from carbinolamine or imminium precursor
Bold print indicates reference compound synthetized

£UL )

L=

B (45 v'9°C

i)
=
3

o

26455y hTRANSURRER [4.2.24.858] 0K (i RREUHE) AoEEEInT-YC-A4 TILFZITORBHER
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Ml4

Hydroxylation

\ Sulfation

oo

AL crm

J +o

HO

hydroxylation

Hydroxylation

—» Confirmed Link

""" *  Tentative link
# position of the '*C-label
*#* Structural isomers are possible

Some metabolites were presented by their M code.
Molecular structures are provided in the MS-appendices

of FK10301 and FK 10242

# comes from carbinolamine or imminium precursor
Bold print indicates referencecompound synthetized

HO

MI10
Sulf ation

EDMS-ERI-77723627 / 1.0

+0+80;

Ejm

M21

O

Sulfation:

+ O + Glucuronide

O

MIl6

4

3 Sulfation

+2H

opening,
reduction to alcohol

Hydroxylation

+20

-

NN OH
. M37 \O)\[
i INJ-54243761

. PCI-45227
Y Hydroxylation

=

ot

+2 O + Glucuronide

ring opening ©/ m ..
reduction to A H,N_ N
X 0. z
©/ - W a/caha/ * N Hydroxylation | A _OUALL Y N | e » ©/ \Q\Q;j’\‘
X
M38,M39, M40 - ©/ N o + 2 oxygen }q N i
N’N - N)H
N-N
M34 possibly M39, M40 +0 N | G |
PCI-45752 or other minor +0 metaboltcs JNJ 4179060 M28
oxidation OR H . ) .
HO MAT 1 dehydration PCI-32765 \ Glucuronidation
Ringopening | o . "
oxidation to acid HN. N epoxidation O/uf.h.afhtane Y
0. 2Nz j addition 420+ Glucuronid
o AN IN Intermediary metabolite M26 ucuronide
©/ @\EJIN N o (not observed) JINJ-54243800
N - PCI-48303 HN N
] map NN @ H N ° Y
N / v~ downstream
M25 N \ Sulphate . produc e e}
PCI-45741 H Comiugate | « products 4 N
2H )K[: ugate y N N— N)Jm
Oxidation 0" o — — M6  M31, M32, M33 MI3
Sulf ation H H remark: metabolites M38, M39, M40 and M4 1 : 1
were not observed in FK10301 but were o HzN i Cysteine .
observed in FK10269, FK10242 and FK10267 ©/ - mN \ Glycine Custeine E
M2, M3#* C N o] * Conjugate Conjugate '
M9 "

O@Q;

—r

HQ
[
S NH,

2.6.4-6 5y MR [4.2.24958) ORE BB+ RRUE) hoHTFEINE “C-oA TILF = T DRBHRE

£UL )

L=

B (45 v'9°C

i)
=
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A TNF =T 2.6.4 FAyHEhRe R O 2L

A TNF =T OMmIFRREHS R ORH 7 2 7 7 A S RIFE TR R O B OV TR
T L0, BT v MIA TNAF =T KW [Ds]-A 7IVF =7 % L4 2.5 mglkg O & TR
A L CHEERIRNEE S L7z [2.6.59A (4224.10) ] . ZOFE%E, 4 7 AF =7 K PCI-
45227 (M37) O MAEFIREHER I ITBEE 2R AD RITRD DR oTe b DD, M35 K
M21 DU RN F N B % R X T ATREME A R S 7z, Invitro s BROFER (2.6.4.5.1.2)
bEZXDE, B A AT A TEY T 4 RBRCDs)-A 7 NAVTFT =7 %FHT 5 Z &1L T
nEEZHND,

264522 AX
[FHEEF 4.2.2.4.11]

Ve — 2 A RIZHCA TNF =T (ReFUFA~—) % 30 mgkg DHETIREE L CHE
AL Lz & & ORFHZHOWTRET L7z [2.6.59B (42.24.11) ZH] .

7w MEFEE, A XTBNWTHA TAT =TT E LR E2T, 4 7 AF =7 085
PEIE, (1) K7 = =/VEEoKERE (M35) ,  (2) BEXU VU BROBREIBIER & O UThi
SE—RT Na—L~DiEr M34) XIXHNLAR A~ (M25) , 3) 77V A Lk
DZF L DTRF ALK PENUTH S ARG L D8 Ra o4 —k [PCI-45227
M37) 1 AT I NVEZ T AU BETHY, TOMDREHMOIZE A EIXI N O EERED
FAAHE UL NS PR O 72 ARH3HT K0 ARk LT,

MAECIIREAED RS Th Y, &5 24 Kt £ TORBUIRNRERZE R D 13.9% Th
STz, MSER EEAHYIE PCI-45227 (M37) , M34, M35, M21 KO'M31 (727 U aA VEED
TF L DI NEFF AAGRERREY) Th o7,

R TIE, REGEITRD Dz, Z<hTh EESHBERED 0.11%) Tho7z, Rk
SN =RBEINTNHELEED 1%RH TH o 72,

P TIE, REMRITER G HEEED 2.66% Th - 7=, FEHEEMRHWIT M35, M17 LD M21
ThH, M35 (fthDIFFEERFY & B ) (TR GHBIHEED 16.7%, MI17 1 IHE5HEEED 8.16%,
M21 (DR & IR T 528 M21 i b W EEZHND) 1XREHEHED 6.49% TH - 7=,

A X invivofGiRER (= AT o ZaBR) OFE R HHEE SRR 2 1 2.6.4-7 LY
[2.6.5.11B] (2”7,

40
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£AUL )

Glutathione addition

2
£
L=

z
-4
Q
+/°
o,
4
I

hydroxylation . N Nj M7 M45 ’ epoxidation o
— ) epoxidation rolysis
©/ mN o Asitation \ hydrolyss hydrolysi _
{ ' cyseine t, UL J U A AN , | LJ LUASNY 0 ----------- > M10 It 1 M6
. HO ¢+ HN N o N conversion to H
M29 NS NJV @Om?\‘ addition N ,4 cysteine glycine conjugates ° NH,
=z / o \ , ! B
M46 N N )v K ,' Hydroxylation ' OH
N M21 . '
Hydroxylation M17 JJ/\H \ 4 M28 Sl ation B sulfation '
AN oo / o L HNUN
~. . H,N N K Z 0 0 +S0,
/w ST g OO oag | e
Hydroxylation i S~ / HoN N
e Hydroxylation ?\Twugjgsgneing HO NN 2 M37 N'NC JJ\[ oxidative ring opening N-N OH o} 2Nz b . o
o N reduction to M35 O\‘ﬂ\“ JINJ-54243761 reductionto aJcohoI M24 F ( N, o 2 J/t{"‘/}rOH
@r —\ -N . n alcohol INJ-55952559 . PCl-45227 T TTTTTTTTOT N~ O“ . H I
NN 2 _ o PCI45773 el Epoxidation and “\ Hyd o
M34 N NN )Jj =~ <. _ Hydrolysis *+, Hydro ation
JINJ-55499743 H M8, V39, M40 Q I Hydrosyation R M9
PCI-45752 ring opening - reduction ‘-.___
. HO to alcohol ** possibly +0 Teelll
' ———1 M38,M39, M40 or
-q------ ' minor +O metabolite Hydroxy- o _HNN Hydrolysis
Or Dehydration lation N
oxidative ring opening, M4l / N o o HoN ’N1 OH
reduction to alcohol < NN N @ q
* epoxidation (e}
T \O e NN Ny\t > [m2r] - wag
oxidation ring opening y JNJ-54179060 C o Glutathione conversion to
genation | pcl-32765 iugati
oxidation to o S— conjugation cysteine conjugates
acid**
@l m Hydroxylation
M25 -N Jv Glutathione addition
PCI-45741 Ma9
JNJ-55499730
OH
0 oH o NN O=S
------------ it cne adidcn folloned by comerson io Gans comugates 3 M ST e T @ m g”;’;ﬁﬂ;‘;g{;‘ja"nf'ug'a{;”ea”"
-N
ring opening - reduction N
to alcohol*+ ‘(\) »\L ——>»  M31,M32, M33
* position of '“C-label ————»  confirmed link -
. . . . s . » L
comes from carbinolamine or iminium precursor tentative link INJ54243800 o
Bold print indicates reference compound synthetized PCI-48303 oy
| ] Structures between bracket were not detected but are most likely intermediary metabolites ° NHz N
OH i
& — . =, N ~ = 14 . — ‘ N ==
B 2.6.4-7 4 XX RANT VAR (422411 28] ORM (I, RERUVE) HAoHEESA C-A TILFZTORBERER &
[
o
E={113
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A TNF =T 2.6.4 FAyHEhRe R O 2L

2.6.45.23 Er

(1) EFTRNSURHAR
[FFE R 4.2.2.4.12])

TR B MR E I YC-A TN F =T (RTF U FA~—) % 140 mg DHE TR E L THMA
FO#E Lz (PCI-32765CLL1004 36k [2.7.22.1.1 (DZMR] ) & oEIc W TR L
[2.659C (4224.12) BH] .,

T MEOA XEFEE, B MZBWTHLA TATF =73 E LWV EZT, A 7V F=TDE
ZIARGEIREE I, (1) R~ ==K M35) , (2) ©XU P UEROMBEAIBRER KT
ZHUTHE T NV a— L ~DiETT (M34) XA VR U BE~OfRE (M25) , (3) 727U
BANEDTT L DTRF AR OELNITH S MRS LD P Fa A —/uE [PCI-
45227 (M37) 1 ARRTH Y, ZTOMDORHMOIZE A EIZINEOEEREOMAEE UIHIZ
TV RGN L 0 AR LT, 22d, B FTIIREOLINT 7V aA VOB E L
Do,

M8 K O O B 4313 M21, M25, M34, PCI-45227 (M37) KONRE LR CTH-T-,
hAER FEAEWIE, PCI-45227 (M37) ZR& T v b EIFRL o720, T XMEHIZ
b LD ThoT,

MAEFHERE D ARG RIZHAS < &, v MUHIE, PCI45227 (M37) b 4% E T
ERAETH LSS, BH 2BMZE TLORD LN -T2, 5 1~2 FfE#% 2BV T,
A TNF =7 KO PCL-45227 (M37) (ZMAEFehht rraE i ae (GEAREG L CWO2RW U EE)
D T~10%TdH -7z, [ CRERIZINT, M25 KO M34 1 EW 3740 b I ket H 7T e U RE
10~14%, M211%20~25%TdhH o7z, 4 TNVTF =T ROZONREMORFHEE L k25 &, 4
TNF =T, M21, M25, M34 K ONPCI-45227 (M37) OFEXHFIERIL, F4LE4 11~13, 35~
38, 18~23, 16 KD 14~15%ThHDH LB xBILD,

PRCRZELRITRD D dr o Te, IRPRE ORI ZITE Y O U BRBRER DGR T4E
L72bDTHY, 5L TREEFEDKH 5% TH -7,

FEPTEREMBITDTHTHY, BEHHED 0.77% Th -7, EhOEERHY (=L
G HEEED 2~9%) 1, M11 (M25 ® 7 = = VIO KERLAR) , M17, M20 (M25 OIgI%E
RFEDKEELIR) , M24 (M34 KO M37 #H O OMAEE) , M25, M29 (M34 OAEII%ER
FKOKBALE) , M34, M36 M35D7 7 VA ko v e Rafbfl) KO PCI-45227 (M37)
THol,

t FORKOFEPIZGED b FERHM O REA X 2.6.4-8 1T T,
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ATNTF =T 2.6.4 Y EREGER OB ST

10

2 9 (]

8

88 — —

§7

2 6

£

<

54

%3

$ 1 —
0 Lom wm ] BRSNS
NRSERCSRSIRVIRVARERAR IR IR IR

&
&

OFeces mUrine

M 2.6.4-8 BEBURKBREICC-A TILF=T (RIFTVFFY—) %140 mg DAE CTHERE
AR5 LIZEEORRUVERICEO o EKBHY

UD = unchanged drug

¥, MAEHIE, M23 (7 7 U a A VHGR) RO FiifE M1 (M23 O—ERF#ET
IED 77 v A ERaiR) , M4 (M23 O—BEFERMAIEOREEIAAR) K OEM30 (M23 O—#
FIN T RARER) T 20 UCHERET 7 U v A AVEEEERZ AWK ERE L E'EOTTEE A
ToRFHc X v Sz,

t hinvivo fREEER (= 2T 0 Z5BR) OFER ) HHEE ST REHRE 2[4 2.6.4-9 KLY
[2.6.5.11C) (2”7,

43



144

EDMS-ERI-77723627 / 1.0

HoN N
acid** o Ny \|| o z W
NN N
\ el
N-N N

M26
JNJ-54243800
PCI-48303

................................................ >
' M11
' H,N N M7 HO HN_ _N eoxidation
' o 2Nz . o VN epoxidation drolysis
' ©/ T,!‘ ASquanon \\ |\\ ?\‘ Fydrolysis Fydrolysi
! O o HO 4 HNL N \‘\ Z ‘\N o +2H | QJ R AN/ o 2 - > MI10
: Mo Az RIS mas N’ Nu] A
h . H P . B
» fydroxation N-N o o~ oxidativering \ M21 ! Hydrogtation
' N N apening - . . sufation
, HO/‘ o M17 H < *, oxidationtoacid ! Reduction Sulfation ;
' < N ' S
, HO RO : k4 oMy s o NN
, Hydroxylation oddative >~ MO o HNLN . @ N / Z 0
; Hydroxylation ringepening A “ ‘ d 2 on N
' yaroy reduction to l_ N ° M37 N‘N N»\[ - ':"N o or
' N alcohol T 9 SN1E4242761 L ) |00 Tttt
| & o _ NN W JINJ-54243761 C o> Nik[
h 2 N ~ xidative ring gpening H
' ek o @ ?\l T M35 C l PCl-45227 oH reduction to alcohol oF
' N [e] Hydroxylation
[ N \ HO
' J)/\HM M39, M40 N"ﬁ"m Hydrolysis M24
! M34 ) ; } HoN N
! ring gpening - reduction : o 2T
v | Poraszsz | S ringapening possibly 5 Hydrowlation @ g o NNy
' < | M39-M40 or B — d o @ N
: minor +O metabolite N-N N o { o
: o Detydrati uD \O “l poddation NN~y
1 | oxidative ring gpening, M4l ration > G o
! | reductiontoalconol " -a---- - JNJ-54179060
; o NN - PCI-32765
: Gidativeri i - , -
' ©O HoN ’Nh g)“m?n;\éerlng @ %N o Defydrogenation E Glutathione addition
' SN oxidation to N‘N N ‘\I ' oH
: g NH? oacid M4 | ' ° HoN /Nn o
RO O
-2H
] \‘ \5\ | » » ' hydrolysis ’:‘\N o N
1 A - ring goening . N o )
' v 0™ 0oH oxidation oxidation to oxidation v NN C )‘\L /_2= ——>» M31, M32, M32
E Hydroxylations 2 s \H
, o
\

M25
PCI-45741

L 14 °©
* position of "*C-label

jegeve

vz

H

OH

** comes from carbinolamine or iminium precursor

M30 NH

oxidation '
glucuronidation !

+ Glucuronide

Some metabolites were presented by their M-code. The
molecular structures are provided in the MS appendices
of FK10267, FK10269, FK10242 or FK10301. Bold print
indicates reference compound synthetized

confirmed link
----------- » tentative link

+0
o HoN /NT'
O CN
\
N-N

NH
M1

2649 E FTRNSURRE [4.2.2.4.12 38B] 0% (Mm%, Mmig,

o M23
. INJ-54243696
. PCI-7503

‘ oxidation
sulf ation

OH

REUVH#) ho#EEShE YC-oA TILF =T ORBHRE
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A TNF =T 2.6.4 FAyHEhRe R O 2L

(2) E FOREFFERBYVORE
[FHEEF 4.2.2.4.13]

bt MISER EERHD 2 FE L EOFEREHET 5708, 4 7 NVTF =7 @RS R
(PCI-32765CLL1002 #fR) (2 70 mg OHETHK E U THERE AL Lz & &, AXMmE» A
BFE (PCYC-1111-CARER) 12 420mg/HOHETH 7 8A L L OKERAKG LIZEED
MAEREL 2 38T Lz, STRRICIRE E A EDRE DRSSP AFTERD ST D, HEM
U MCA TNF=T 2t MIFHIRL L A > % 23— g > L TENREMWIEEE 2 UPLC— U ER:
HEETER Lz inviroadkh 2 & b e L IRA L, SR EoE & R#Em o /e
FNEREZBIET D 2 Lic kv, mETREMOFEEELZHE L, &P, ZOHETHELE
A TNF =T KN PCI-45227 (M37) DOIRFENX, NV T — b I HiE CRIE L7 RE & AR
EThoTz, M23IZOWTIE "CHSRRENL 2 S22 2 &0 h, SRS Z AW =9 217 -
77

ZORER, b MSERRIEYBEYE O AUC O 10% % B 25, UIKERSGIZEI D 10%5RE
ERDEERB E LT, M21, M23, M25, M34 KR PCI-45227 (M37) MR sie (3
2.6.4-8) [2.6.59C (4.2.2.4.13) ] , M23 (TH[E L '8 H B G HOMFEOWTNTH KK
YIBEME D AUC O 10% & B 20> 72h, 5 8 HHLKE S RENRO bz (3% 2.6.4-9)

2B OB (PCI-32765CLL1002 35} O PCYC-1111-CA #BR) THREI&L U8 H BH&EG#IZ
SN MED EERFWITE b~ 23T 0 2B (PCI-32765CLL1004 3X58) oD it K OV
BTROONTRBP EFRETHY, T XTT7 v XIS XOMFETHLRED b,

45



9

EDMS-ERI-77723627 / 1.0

#2648 EMIATILF=T% 420mg/BOAETCKREROKS LIzLE (PCYC-1111-CAHE) D
#E51RUBHEBIZHITHHKBMDEE AUC RUKREMEEME I T HEIE

Day 1 (AUC,4 Hamilton pool) Day 8 (AUC,4 Hamilton pool)
. Pooled Pooled AUC
Metabphte Plasma AUC % BA AUC % Plasma AUC % BA AUC % ACCUjfl ulation
Identifier Conc (ng'h/mL) | TDRM | (ng/mL) | (ng-h/mL) | TDRM(*) Conc (ng-h/mL) TDRM (ng/mL) | (ng'h/mL) | TDRM(*) Factor
(ng/mL) (ng/mL)
MI ($) 0.89 214 0.59 N/A 21.4 0.54 8.08 194 2.84 N/A 194 2.64 9.1
M4 ($) 1.53 36.7 1.01 N/A 36.7 0.93 3.43 82.3 1.20 N/A 82.3 1.12 22
M7 ($$) 1.40 33.6 0.92 N/A 33.6 0.85 2.43 58.3 0.85 N/A 58.3 0.79 1.7
MI10 ($$) 0.93 22.3 0.61 N/A 22.3 0.56 1.19 28.6 0.42 N/A 28.6 0.39 1.3
MI12 ($$) 0.34 8.16 0.22 N/A 8.16 0.21 0.53 12.7 0.19 N/A 12.7 0.17 1.6
M17 3.20 76.8 2.10 N/A 76.8 1.94 6.60 158 2.32 N/A 158 2.16 2.1
M21 32.6 782 21.4 N/A 782 19.8 73.6 1766 25.8 N/A 1766 24.0 2.3
M23(*%) 1.46 35.0 0.96 N/A 35.0 0.89 9.28 223 3.26 N/A 223 3.03 6.4
M25 33.7 809 22.2 N/A 809 20.4 34.5 828 12.1 N/A 828 11.3 1.0
M30 ($) 4.24 102 2.79 N/A 102 2.57 11.7 281 4.11 N/A 281 3.82 2.8
M31 ($$) 0.41 9.84 0.27 N/A 9.84 0.25 0.53 12.7 0.19 N/A 13 0.17 1.3
M34 33.8 811 22.2 N/A 811 20.5 71.3 1711 25.0 N/A 1711 23.3 2.1
M35 3.40 81.6 2.24 N/A 81.6 2.06 4.40 106 1.54 N/A 106 1.44 1.3
M37 19.0 456 12.5 26.2 (#) 629 15.9 29.3 703 10.3 43.1 (#) 1034 14.1 1.6
M39 - - - - - - 1.80 43.2 0.63 N/A 43 0.59 -
M40 - - - - - - 0.60 14.4 0.21 N/A 14 0.20 -
UD 14.6 350 9.60 20.2 (#) 485 127 25.1 602 8.81 32.5 (#) 780 10.6 1.6
M41 0.60 14.4 0.39 N/A 14.4 0.36 0.60 14.4 0.21 N/A 14 0.20 1.0
TDRM 3650 100 - 3958 100 TDRM 6839 100 - 7348 100

BA=bioanalytical method; N/A= not applicable; TDRM= total drug related material

®)
(39)
#)
**
™)

| Determination of abundance of metabolites using relative UV/MS response factor versus M23 coupled to estimated abundance of M23 obtained with a calibration curve - - -
Conjugated metabolites — no MS response factor could be calculated, assumption was made that the phase II metabolites have a similar response to as their respective phase I metabolites
Determination using a validated bioanalytical method for PCI-45227 (M37) and unchanged drug

Estimated abundance obtained using a calibration curve (authentic standard of M23)

Determination of abundance of metabolites using a combination of the C'>/C'* approach and bioanalytical results and comparison to TDRM data

AUC,4> 10 % total drug related material

£UL )

L=

HEAHI V9T

o

IC w1 O ¥
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#2649 4TIV F=T% 420mg/BOAETCREZOBRES LI-LETD 2 HDOHERE (#ERE ID : 221-002 R U 221-005) I12H1+5

EDMS-ERI-77723627 / 1.0

mEFFREMDOEEREERV AUC (PCYC-1111-CA HER)

221-002 (Day 1) 221-005 (Day 1)
Metabolite Identifier Metabolite Identifier
Ml M4 M30 M23 Ml M4 M30 M23
Time (ng/mL) (ng/mL) (ng/mL) (ng/mL) Time (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Day 1,0 h DL DL NF NF Day 1,0 h DL DL NF NF*
Day1,1h 0.12 0.93 1.64 0.15 Day 1,1 h 0.02 DL NF 0.10
Day 1,2h 0.20 1.51 2.56 0.28 Day 1,2h 0.27 1.00 2.37 0.40
Day 1,4h 0.52 5.15 7.18 1.83 Day 1,4 h 0.85 2.89 6.09 2.19
Day 1,7h 0.26 2.21 5.02 1.37 Day 1,7h 0.80 2.07 6.54 3.59
Day 1,24 h 0.27 1.15 7.54 3.07 Day 1,24 h 1.73 0.64 4.76 5.50
AUCy, (ng-h/mL) 6.60 47.9 138 45.0 AUC,, (ng-h/mL) 25.3 34.8 125 88.8
221-002 (Day 8) 221-005 (Day 8)
Metabolite Identifier Metabolite Identifier
Ml M4 M30 M23 Ml M4 M30 M23
Time (ng/mL) (ng/mL) (ng/mL) (ng/mL) Time (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Day 8,0 h 0.81 1.48 8.47 12.5 Day 8,0 h 6.46 1.56 7.49 24.0
Day 8,1 h 0.94 1.71 9.89 13.6 Day 8,1 h 6.62 2.20 8.03 21.9
Day 8,2 h 1.41 3.13 13.0 17.3 Day 8,2 h 6.55 3.83 9.01 19.0
Day 8,4 h 1.70 4.39 14.2 18.5 Day 8,4 h 6.79 3.84 10.2 23.8
Day8,7h 1.35 3.18 12.3 16.4 Day8,7h 6.47 2.70 12.0 27.0
AUCy, (ng-h/mL) 27.7 61.7 260 356 AUC,, (ng-h/mL) 153 57.8 230 584
221-002 (Days 15 and 22) 221-005 (Days 15 and 22)
Metabolite Identifier Metabolite Identifier
M1 M4 M30 M23 M1 M4 M30 M23
Time (ng/mL) (ng/mL) (ng/mL) (ng/mL) Time (ng/mL) (ng/mL) (ng/mL) (ng/mL)
Day 150h 1.51 1.46 10.3 22.0 Day 150h 8.34 1.63 11.1 33.0
Day 152 h 1.66 1.53 9.82 22.0 Day 152h 7.74 2.63 12.2 28.4
Day220h 1.18 1.26 9.98 224 Day220h 9.66 2.10 12.4 33.7
Day222h 1.46 3.24 12.4 24.1 Day222h 9.47 2.65 13.0 29.4
C, (ng/mL) 1.45 1.87 10.6 22.6 C, (ng/mL) 8.80 2.25 12.2 31.1

DL = mass spectrometry detection limit; NF=not found
*Carry-over between injections was observed. The compound was set to not found.
C,, = average concentration of Day 15 and Day 22
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A TNF =T 2.6.4 FAyHEhRe R O 2L

2.6.45.3 #TERBHRE
HEECHR 1% 2.6.4.5.1 T8 (invitro) & 112.6.452E (invivo) (277,

2.6.454 (KEREIRSE CHLE FUEEESRE)

7 v b invivof#7T —% [2.64521 28] , ~TVAKRDT v MIA TNATF =7 ZJEIENX
FROABE L LEEDNAAL AT _RATEY T ¢ [T R :26432.1, Fv k264322 BR]
WNTT v b RS XA TNTF =7 & BRI G LTz & & O PCI-45227 (M37) /ARZAGK
HARAOE GRS TRETH o722 [Ty 1264322, 4 X :264324FZH] b,

A TNF =T X ERYEEEN R EZT D 2 LR ST,

YUAROT y MIA TNF =T w#GERNE G LI SO FIE, 100% X VIKETIEH LB D
ORROFEE LT L IR TEETh Tz, £, MHET v NI/ 7NV F =T 2HEROBS L
72 & X OFRIMED R OMARME T A 7V F =7 OBRFEREL LTS L [2643225H1] , 75
BRILSEH A 7V F =7 O AUC.IE, PINRMIEEF A 7L F =7 D AUC.. LV 60%FRERfETH -7,
EBIZ, BIRNFGEFEORERMIED A 7L F =7 D AUC,, (HETE®E(L) &L T, &k
HEOMPRIMAEF A 7V F =7 D AUCLIZFI 12 THHoT-, ZNHDOZ L, EOfHRHIIE
JFE K ONHARAE D i 23 f) Bl ) A B 595 2 & D3RI S 47z,

—JF, A TNVF=TROKEGREO PCI-45227 (M37) OIEEREY, PIIRKE OWEBR i 5E § C RfE
FECTholoZ ehh, 7y MIATAF =T 2R 0OH#KE Lzl &0 PCI-45227 (M37) DAERKIC
i, HIEE CORBNRESEEGT LHRBEREZ DD,

2.6.455 BRFERUVHEE

2.6.4551 BRFE
[FElEH 4.2.2.4.14)
3D R =B8R L7z e MFRIRIZ, 4 BIRE 10 pmol/L £ TDA 7 /LF =7 K PCI-
45227 (M37) ZIRIIL, invitro TOF CYPEEREZ AT L7 [2.6.5.12A (4.2.2.4.14) Z]
Bt e L Cix, A7 7Y — (CYPIA2) , 7=/ /3 )vEX—)L (CYP2B6) KONY 77
By (CYP3A4/5) & HW -,

ZORER, BN CTHUREEREDNBEDO ONHIFM TICBWT, 4 7V F =7 T
CYP1A2 ® mRNA OFEEIRAFH 2N CEXIT 2 658, 7272 LEGMERHRROAERH O 20%A)
WD HNTZH DD, CYP2B6 KT CYP3A4 D mRNA #INITFED ST (CEHT 2 5K
Bttt RO VER D 20%A00) , F£72 CYP1A2, CYP2B6 }2 O} CYP3A4/5 DWW odifthd Jiie L
ot (T 2 AR D DM O EH O 20%A0H) .

—7J5, PCI-45227 (M37) Tix CYP2B6 & TN CYP3A4 @ mRNA I (CE¥T 2588, Wiho
s — B LRERAEEGERO T, 36IF 1B EEEZ R Lz 2 &SRR Lo aTRetER %
ZHND5) BREHLNTZHLOD, CYPIA2 O mRNA BINERD HiLT CEYT 2 R0k
KB OVEH D 20%A0) , £72 CYPLA2, CYP2B6 }2 (X CYP3A4/5 DWW DiEMES TLHE L 72/
ol CEET 2 5K 0SB R O VEH D 20%A56)
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A TNF =T 2.6.4 FAyHEhRe R O 2L

FRARSEMAR BERARER [2.7.22.14 2] B\ TA T VF =T OREEEIL, 7 haty—nu
PEAE G X 5 CYP3ABRSE, WNCY 7 7 v BV v ORI G R OB 512 L 5 CYP3A %
WCRVBREREELZ T, £z, A TNVF=TE 7= TN —Y V2 — R X HHEE
CYP3A IEMILEDORELZ T -, S5, 4 7VTF =7t FTIEEIC CYP3A IZ XV RE &,
CYPIA, CYP2B6, CYP2C8, CYP2C9, CYP2CI19 } X CYP2D6 i%iF & A EHHIBE G LAz

(26451328 , ZOZEenb, A TAF=TNHEE K OIFIKO CYP3A #5555 & E
THE, KEEGKREOA TVF =7 OMERRER, HEEEGROEDEEN SO TH LD HIK
< IBHEFEXBND, LL, & MIATAT =T 2 REREG LTz & & ORI THEFER 5RO
RERENS PHFRETH 72 [2722.158] Z &b, 4 7AF =7 OEKEERRIZ CYP3A
TEMEITREE ICAE LW 2 E AR S T,

2.6.4552 EBXREFE
[FH@&EH 4.2.2.4.15, 4.2.2.4.16, 4.2.2.4.17, 4.2.2.4.18, 4.2.2.4.19]

EMFIZ7 v Y —24%HW2 invitro ERICEWT, 4 740 F =7 Kk Oe b FEERHY [M23,
M25, M34 Jx Y PCI-45227 (M37) 1 %34 CYP 43 f-f [CYP1A2, CYP2A6 (M23, M25 & O¥
M34 D#) , CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2EI & U} CYP3A4/5] % [H
HY L0 ERG Lz, 7 —7HEOREIZE MFI /7 u Y —AZB 5 KnfHEoEE L L,
A7 NF =7 (0.01~100 umol/L) , M23 (0.1~100 umol/L) , M25 (0.1~100 umol/L) , M34
(0.1~100 pmol/L) I% M37 (0.03~100 umol/L) Z¥RML T CYPPHFREZME LTz, £/, A
TIF =7 (0.03~100 pmol/L) T & % CYP3A DOFFFUKAFRI 2B EIZSWT E, NADPH 777E F
XATFIEAFE FCRET L7c, M2LIZOW TIPSR DB AFTE oo 72 2 L b3k A F0E L
Rmoiz,

2%, invitro ABRES BH S BEIR A O BLE O mTREM 2 F Ml 5 720D b Mg A T F =
TROMHIRE L U CIILL FOREZ Az,

- A 7NF =7 [0300 pumol/L (0.132 pg/mL) ] : A 7/VF =7 % 420 mg/H O M & THER

O#h L7z & & (PCYC-1102-CA RER) DOEFIRIEIZIIT 5 ) Coax

- M23 [0.139 pmol/L (0.0537 pg/mL) ] : A 7/ F =7 % 420 mg/H O ETRER DL L
7= & x (PCYC-1111-CARER) @, 2HO#ERE 0BG 15 O 22 H BHIZH T % FMiEh
B (£264928) %, REEEZZEEL T2 LIHEEH

- M25 [0.319 pmol/L (0.151 pg/mL) ] : A 7 AF=7% 420 mg/H DR TKERAKS L
7o & & (PCYC-1102-CA #BR) DOEFIRBIZBIT D4 TNVTF =T DY) Cpx \Z, A TIVF
=7 % 20mg/HOHAETHKEROLE L& (PCYC-1111-CA RER) OV &
(AUCy) O M2S/RZALMRLL (5 2.64-8 B/ : NY T — M SN oHIETHE LicA 7V
F=T OREBREAEH) 2% CIHEE

- M34 [0.659 pmol/L (0.302 pg/mL) 1 : A 7 AF=7% 420 mg/ H DR TKERAKS L
7o & & (PCYC-1102-CA #RBR) DOEFIREBIZIBIT HA TNVTF =T DI Cux I8, A T IVF
=7 % 20mg/ A OARCTHREROEE LizL % (PCYC-1111-CA 3BR) DOIRE&E

49



EDMS-ERI-77723627 / 1.0

A TNF =T 2.6.4 FAyHEhRe R O 2L

(AUC,s) D M34/ARZAVIREL (32 2.6.4-8 B8 NUF— K SNTOETHIE LA 7L
FoTORFEEEFH) 258 C-HEEE

- PCI-45227 (M37) [0.257 umol/L (0.122 pg/mL) 1 : A 7/ F=7% 420 mg/H D HE T
wEROBE Lz & (PCYC-1102-CA#RER) DO EFIRREIZIS T D Cra

L 4ATLF=7

A T NF=T1X CYPIA2 KON CYP2EL Z[fHE L 72> 7 (% 2.6.4-10) [2.6.5.12B

(422.4.15) W] ., %7z, CYP2B6, CYP2CS8, CYP2C9, CYP2C19, CYP2D6 } U} CYP3A4/5

IR T DHVENBED bR DD, T ICs 1% 10~25 umol/L ThH 72, & 51T, CYP3AIC
%95 R UK FRIHE IR v o 7o,

A TNT =T DO 1Cs XIFEESH (K) HIX, I 7/7nY—AAREREEY 02mg/mL & L,
1I59MA v FaX—2a V LTEBLER, forXaX—Ta B 7 AF=7nR g sniz
AREMREZ 2 DD, O, BB CTEfINe MNFI7a Yy —2A (CABRERE : 0.1
J V0.5 mg/mL) (ZBIFHA T NTF =7 ORMLEMEORFHFER (42242, 4224558 ] 12K
DE, KB TOATNF =T REDIR T 2HE L7z, ZAREREL 0.1 XO*0.5mg/mL & L
X, ISHMA X a—v a v BOA TIVF =T OERFRIIZNTN 1T KON 5% EH B X
Nz, ZTNHOFRRIZESE, 02mg/mL DF=AHERET IS oA v Fax—Ta v LG,
A TNTF =7 PREEILERBRBIAARF O 1/12 GEIFRITN 8.5%) LTI 5 LHiE I/ [53.54.2
ZH] .

UEDZ &G, £ 7AVF=7D/KEOFHHIZIE, inviroERICBIT 2% B4 7 VvF=7
BEMNSEH L KE, MO worstcase & LT, 155D FaX—2 g mOA T)VF=7
DL 2B LT V12 fHEEO K EOWE %2 vz,
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:26.4-104 TILF=TI2&k B CYP HFIEHER:

Based on nominal ibrutinib levels incubated Based on 1/12 of nominal ibrutinib levels incubated (worst case) b
CYP Substrate IC50 Ki a 1C50 Ki a
enzyme Substrate Conc (uM) (uM) (uM) [1)/K; AUCR®  Prediction (uM) (uM) [1)/K; AUCR® Prediction
1A2 Ethoxyresorufin 1 >100 >50 <0.006 - remote >8.3 >4.2 <0.07 - remote
2B6 Bupropion 100 9.6 4.8 0.06 - remote 0.80 0.40 0.75 1.09 remote
2C8 Paclitaxel 10 24 12 0.02 - remote 2.0 1.0 0.30 1.06 remote
2C9 Diclofenac 10 12 6 0.05 - remote 1.0 0.50 0.60 1.04 remote
2C19 Omeprazole 0.5 13 6.5 0.05 - remote 1.10 0.54 0.55 1.09 remote
2D6 Dextromethorphan 5 25 12.5 0.02 - remote 2.1 1.0 0.29 1.05 remote
2E1 Chlorzoxazone 100 NC >50 <0.006 - remote NC >4.2 <0.07 -- remote
. [1]1/K;: 0.02 weak [1]:/K;: 0.30 weak
3A4/5 Midazolam 5 24 12 [1]/Ks: 29 1.47 inhibitor 2.0 1.05 [1]/K 343 1.93 inhibitor
[1]1/K;: 0.03 weak [111/K;: 0.36 weak
3A4/5 Testosterone 50 20 10 [1,/K;: 34 1.51 inhibitor 1.7 0.83 [,/K: 412 1.96 inhibitor

[1] or [1]; = 0.300 uM (0.132 pg/mL)

Source [I];: Mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in Clinical trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).
[1], =343 pM (151.2 pg/mL)

Source [I],: Solubility in FeSSIF [see 5.3.5.4.1]

* Assuming competitive inhibition.

° Worst case value taking into account a maximal (12-fold) decline in ibrutinib concentrations during 15-min incubation [see 5.3.5.4.2]

¢ AUC ratio with and without inhibitor calculated according to the mechanistic static equation in the EMA 2012 DDI guideline and the FDA 2012 Draft DDI guidance
FeSSIF = Fed State Simulated Intestinal Fluid, [1] = inhibitor concentration, ICs, = half maximal inhibitory concentration, K; = inhibition constant,

NC = not calculated due to no inhibition up to the highest (nominal) concentration of 100 uM tested.
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A TNF =T 2.6.4 FEWEhREFER OWEZE L

4B KEZHWZ5E, WTno CYP 4 FREICE W TH /K HEIEL 0.1 2 TEl-72 (5 2.6.4-

10) . —7, worst case & L C V12 fHERfED K& HWW =554, CYPIA2 XKUY CYP2EL %R\ C,
[/KAEIZWNFHE 0.1 2 B[Rl o72, ZD7-%, EMA O ENEA T A 5 A 2% FDA O
MM BAER T A X AGNREN TSR TV (ALERERE) oXE AV Ty
FEAMERHOMREEZ BICHE LIS 24, WTIo KifEx W TH R S/ AUCRIE (BRFE
FIFEDFHRED AUC 12X 2 0f HIRFD AUC D FE) X CYP2B6, CYP2C8, CYP2C9, CYP2C19 K&
ONCYP2D6 T 1.25 % FEIV, Zi5HORF CYP 4 1-H TIXERRIICER O & 2 WM A AEF L
oW eI, —h, HFEAOHILE COREFEZZ5E L7 CYP3A4/5 O AUCR fEITH)
1.5 (&8 KEZMH) UK 2.0 (worst case) T o7z, ZDZ & HERYZ PBPK £ 5 /L%
W, R4V TLE ImgODHETROKS L-E XOEYTEICKIET A 7 VTF =7 (560 mg
HER ) 1252 CYPSAREOEBEZ KRG Lz 24, 4B KiEZAWHE, BEREIT 11
el Z e PRSI, 112F5EMED Kl (worst case) & HW o854, CYPIAFHEDIZE A
SIIHEETAL, BERIT 16MEERLIIENTHISNT [5354221] . ZoZ&nb,
ATNF =T OHENRKRFETOHEHE TH S 420 mg OBE, IF Y 7 LAOGEGEEINT
1.25(%% EREIDZ 6 OD 1.6 5% TREIL Z N TREND, £, /70 Y —ALEDA FaX—
Ta I TNF =TI /12 £ THRAIIE T T 5 2 L0056, worst case TO CYP3A fHLE
BITARFTMTHY, BEOKMEIZLIVEETHL EEZZ LD, 7o, HWe PBPK E7 /LI
A TNF =T OWLE TOBE) K OTHLEMIAN COREZE(LEZ BB L TN D7, HrZEyH
FEFRET VLD & PBPKIZ L 5 FHIOIT A invivo TOSRM:% K0 Bz Kk Lt%&zﬁﬁ\ﬁbht
HLOLEZLND, BT, A TNVF=T7% 560 mg DHETHERROKE Lz L X OWEE
JARNIZBITAA TNV F =T EEWHBOY I 2 L—3 3 D, IHEEMIRNOIERES @&V
Be b 1.5~2 R4, (A5 LEB E T worst case O CYP3A FHLED K%z EED ATREMNH D H DD,
4 H KAEREEE DR EE & 72 5 D135 0.5 R O+ “1HBBICED E TOATH L Z &R HEES N
72 [5354258) . A 7 NAF =T DOFAEN 420 mg DFE, WHALE PN O FEHE ST B A &
FEART O, 560 mg T EGREL VAR TH D & THEIND,

UEDZ LS, A TNF=TIECYPIADFHWIEATHD L EZLND,

(2) M23
M23 (%X CYP1A2, CYP2A6, CYP2C9, CYP2C19 K& X CYP2EL {4 # fH#Ew9, CYP2B6,
CYP2C8 XN CYP3A4 (T A MATHUKRD=7 = VEAGH) EEEZFH<HE (ICs X
50 pmol/L LA I2) L, CYP2D6 {EM: 4 FFEICFHE (ICs 1% 2.8 pmol/L) L7228 (5 2.6.4-11)
[2.6.5.12C (4.2.2.4.16) ZM] , CYP2B6, CYP2CS8 K& T* CYP3A4 DO[IVKfEIX Vb 0.1 & F
Al 72, 7235, CYP2D6 |22\ TIE, worst case & & f§ L72ili & L THHLEMRH#H CTEL 5147

? Guideline on the Investigation of Drug Interactions. Final, European Medicines Agency Committee for
Human Medicinal Products (CHMP), June 2012.

? Guidance for Industry : Drug Interaction Studies — Study Design, Data Analysis, Implications for Dosing,
and Labeling Recommendations. Draft Guidance, Food and Drug Administration Center for Drug

Evaluation and Research (CDER), February 2012.

52



EDMS-ERI-77723627 / 1.0

A TNF =T 2.6.4 FEWEhREFER OWEZE L

NF =T ORBYDI TR TM23 TH D EWE [ 7 NVF =70, HEMIC I PRI
BETLHEG (FY =047 [53.541 28] 1 L, #OEDEERET LV (RIHNAE) 0%
AWCTEYHEERO R 2R L7z s 25, AUCR X 1.25 % FEl- 7=,
PLEDZ e, M23 @ CYP 4 FFEFLE 2 L7 BRIRIICER O & 2 3 BEAER ISR Z &
TRNT EDRIE ST,
* 2.6.4-11 M23 [ &k % CYP #» FHEREERE

Substrate 1Csy K;?*

CYP Enzyme Substrate Conc (uM) (uM) (uM) [TV/K; AUCR® Prediction
1A2 Phenacetin 80 NC -- -- -- remote
2A6 Coumarin 2 >100 -- -- -- remote
2B6 Bupropion 25 51 25.5 0.005 -- remote
2C8 Amodiaquine 2 79 39.5 0.004 -- remote
2C9 Tolbutamide 100 >100 - - - remote
2C9 Diclofenac 5 >100 -- -- -- remote

2C19 S-Mephenytoin 30 >100 -- -- -- remote
2D6 Dextromethorphan 3 2.8 1.4 0.099 1.12 remote
2E1 Chlorzoxazone 45 NC -- -- -- remote
3A4 Testosterone 25 76 38 0.004 -- remote
3A4 Midazolam 2 NC - -- - remote
3A4 Nifedipine 10 57 28.5 0.005 -- remote

[1]=0.139 uM (0.0537 ng/mL)

Source: Average plasma concentration of M23 from 2 subjects at Days 15 and 22 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA multiplied by an uncertainty factor of 2.

* Assuming competitive inhibition.

® AUC ratio with and without inhibitor calculated according to the mechanistic static equation in the EMA 2012 DDI guideline and the
FDA 2012 Draft DDI guidance.

[1] = inhibitor concentration, ICs, = half maximal inhibitory concentration, K; = inhibitory constant, NC = not calculated due to no
inhibition up to the highest concentration of 100 uM tested

(3) M25

M25 1% CYP2C8 i 59 < BHE L= (ICso (% 78 pmol/L) & DD, Z Dhdigst L7=4r o
EMEEBLE Lo 7z (3£2.64-12) [2.6.5.12D (4224.17) W] . £/, CYP2CS O[I)/KfE
1, 0.1 % FEl->7,

UbDZ &b, M250 CYP o3 FFEFLEZ I L7 BIRAIICEWR O & 2 FWMH BERITE Z &
RN EDRIE I LT,
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A TNF =T 2.6.4 FAyHEhRe R O 2L

%+ 2.6.4-12M25(2&k B CYP HFiEHEHRE

Substrate | (OF% K;?
CYP Enzyme Substrate Conc (uM) (M) (M) /K Prediction
1A2 Phenacetin 80 NC -- - remote
2A6 Coumarin 2 NC -- - remote
2B6 Bupropion 25 NC -- - remote
2C8 Amodiaquine 2 78 39 0.01 remote
2C9 Tolbutamide 100 NC -- - remote
2C9 Diclofenac 5 NC -- - remote
2C19 S-Mephenytoin 30 NC -- - remote
2D6 Dextromethorphan 3 NC -- - remote
2E1 Chlorzoxazone 45 NC -- - remote
3A4 Testosterone 25 NC -- - remote
3A4 Midazolam 2 >100 -- -- remote
3A4 Nifedipine 10 >100 -- -- remote

[11=0.319 uM (0.151 pg/mL)

Source: Estimated from the relative abundance of M25 over ibrutinib on Day 8 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA and the mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in
Clinical trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).

* Assuming competitive inhibition.

[1] = inhibitor concentration, ICs, = half maximal inhibitory concentration, K; = inhibitory constant, NC = not calculated due to no
inhibition up to the highest concentration of 100 uM tested

(4) M34

M34 (% CYP1A2, CYP2A6, CYP2B6, CYP2C19, CYP2D6 & U CYP2E! i & PR,
CYP2C8, CYP2C9 kM CYP3A4 (XY T LK N=7 = Vv AGH) TEMHEZ 5 < HE (ICs I
20 umol/L BA b)) L7z (52.6.4-13) [2.6512E (4.224.18) ZM] ., £7-, CYP3A4 (7 A F R
T AR TEMELE O ICso 1% 7.6 pmol/L Tdh>7-, LA L, CYP2C8, CYP2C9 } U} CYP3A4

(XY TLEVP=7 =R ONUKEITWTS 0.1 % Flalo7, 72k, CYP3A4 (7
A R AT v ARE) 12OV TIE, worst case 58 L7abli & L CHEILERGICEL DA 70T
=T OB TRTM34 THD ERE (T NAF=TDF,=047 [5354121] ) L, &0
YR EFRET L (R OXNE AW TR EER O TREEARFT L7 & 25, AUCR
13 1.25 2 FEl> 72,

LLEDZ Ene, M34D CYP 43 FHEFRE 24 LZERRIICER O & 5 WM AERITE Z &
RN ERRIB I LT,
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A TNF =T 2.6.4 FAyHEhRe R O 2L

3 2.6.4-13 M34 [Tk B CYP - FiEHEHRE

Substrate ICs K;*?

CYP Enzyme Substrate Conc (uM) (M) (uM) [I/K; AUCR" Prediction
1A2 Phenacetin 80 NC -- -- -- remote
2A6 Coumarin 2 NC -- -- -- remote
2B6 Bupropion 25 NC -- -- -- remote
2C8 Amodiaquine 2 35 17.5 0.04 -- remote
2C9 Tolbutamide 100 26 13 0.05 - remote
2C9 Diclofenac 5 29 14.5 0.05 -- remote
2C19 S-Mephenytoin 30 >100 -- -- -- remote
2D6 Dextromethorphan 3 >100 -- -- -- remote
2E1 Chlorzoxazone 45 >100 -- -- -- remote
3A4 Testosterone 25 7.6 3.8 0.17 1.16 remote
3A4 Midazolam 2 76 38 0.02 -- remote
3A4 Nifedipine 10 22 11 0.06 -- remote

[1] =0.659 uM (0.302 pg/mL)

Source: Estimated from the relative abundance of M34 over ibrutinib on Day 8 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA and the mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in
Clinical trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).

* Assuming competitive inhibition.

® AUC ratio with and without inhibitor calculated according to the mechanistic static equation in the EMA 2012 DDI guideline and the
FDA 2012 Draft DDI guidance.

[1] = inhibitor concentration, ICs, = half maximal inhibitory concentration, K; = inhibitory constant, NC = not calculated due to no
inhibition up to the highest concentration of 100 uM tested

(5) PCI-45227 (M37)

PCI-45227 (M37) 1%, CYPIA2, CYP2C19, CYP2El K U* CYP3A4/5 #FHEHT, CYP2B6,
CYP2C8, CYP2C9 M Tr CYP2D6 55 < L (ICso1E 15~80 umol/L) L7z (5% 2.6.4-14)
[2.6.5.12F (42.2.4.19) 8] 7%, CYP2B6, CYP2C8, CYP2C9 &1 CYP2D6 D[I)/K;fEiFv 3§
b 0.1 % FElo7,

PLbEDZ e, PCI-45227 (M37) @ CYP 43 {-FEBHE 21 L 72 BRIRIIICEBE D & 2 30 .
TERIZE Z 672202 LR S,

5 2.6.4-14 PCI-45227 (M37) [Z& 5 CYP ¥ EEERE

Substrate | (OF% K;*?

CYP Enzyme Substrate Conc (uM) (M) (M) [I/K; Prediction
1A2 Phenacetin 10 NC -- -- remote
2B6 Bupropion 100 17 8.5 0.03 remote
2C8 Paclitaxel 10 33 16.5 0.02 remote
2C9 Diclofenac 10 58 29 0.009 remote

2C19 Omeprazole 0.5 >100 -- -- remote
2D6 Dextromethorphan 5 76 38 0.007 remote
2E1 Chlorzoxazone 100 NC -- -- remote
3A4/5 Midazolam 5 NC - - remote
3A4/5 Testosterone 50 >100 -- -- remote

[1]=0.257 uM (0.122 pg/mL)

Source: Mean steady-state maximum concentration of PCI-45227 (M37) after oral administration of ibrutinib at 420 mg/day in Clinical
trial PCYC-1102-CA (n=47, Groups | and 4 pooled).

* Assuming competitive inhibition.

[1] = inhibitor concentration, ICsy = half maximal inhibitory concentration, K; = inhibitory constant, NC = not calculated due to no
inhibition up to the highest concentration of 100 uM tested

26456 FITIILEH
[FFifE# 4.2.2.4.20]
RTFVTFAY—DATNF =T %2R OKE LT v b, A XKV holEREZ2HNTS
T F A~ —DREEEEZRE L [2.6.59D (4224200 2] . oB, 7y, A XKVE
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FORERTHRE LT R U FA~Y—OFEITIL, ZNEi2.09, 035XV 02%D STF o F
d~—0H 5 CDIRIE LT,

A TNF =T DX T )VHLOMENGIL, invivo XXX exvivo TOEERI XU LFE 72 TV
BUI TR SN2, LT v b, A4 XK homERE IV &ED S=F v Ft~—
MO BTz, ZHUE, JRERIZAHMY E LTRIEL T AL ED S v FA~v—RN R=F
YFFv—LEbicERESh, AP TRESNZBDLEEZ LD,

EE, WINOREHIB W THET T U F A4~ —D Chrax LN AUC O SR ELIZIEF ITIKETH
v, Tv MIKETIE 0.78~3.1%, A XIMHETIE 0.05~1.7%, bt MIFETIE 0.80~1.5%ThH -7,
Coax LTV AUC O SR, JFREFIZIRE LT ST FA~—DEEG LEBREN DL DT MICHE
WIREECThH o Tz,

Fio, HEEGRE EER RO Cpy X ONAUC Z L 72 & &, SRILICEE 7 2 LILGE
bT, — O F U FAY—=DHANSER LTV E WD ARV 2 AR S LT,

UEDEBY, Co M ONAUC D SREILIFIRETH Y, FE PO S=F o FF~—DEIG LA
BRETH-T-Z D, EREMHE L D invivo T, =FrF4~—RDx T /VERBITIZE A
I ORNWT R I Nz,
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2.6.4.6 Bt

2.6.4.6.1 HEHBRERRUHERME
Sprague-Dawley 7 v b, B—Z /LR OMEEBMEWRE I, “C-A TN F =7 (REFFH
~—XIXT7 B IREY) FHEERE L L X OBMEDOHIC W TR L7,

264611 Svb
(FE@EE# 4.2.2.3.1, 4.2.2.4.8, 4.2.2.4.9]

HET v M2 HCA TAF =T (TR JREY) % 2 mgkg O R THEFERNEZ G Lz L X,
5. 24 Wef# £ TICEGHBEREO K5 (80.1%) 23R K OFEFIZHRM =7z [2.6.5.13A

(4223.1) 2] ., £/, &5 168 Bt £ TICEGHUIEED 83.5%H I, 5.2%03 R TI
PEt S d, 3.4%03 0 — T AHIZERAF LTz (HREORREINERIE 92.2%) o &5 8 KU 24 FFfE 1%
FTT =NV LT REOFERBFSEED, 22 73 K%M\ A T ATF =7 DR E LT
FE Sz, 728, EPHOREMEITRE S eh o7,

Wiz, WS v M2 CA T F =T (ReTF U FA~—) & 10 mgkg DR THIEE LTH
ERRO#EE Lo & &, &5 24 KfEt: & TICHR G SR O Ry (HEVE @ 83.6%, MEME : 86.9%)
NERICHRE S [2.6.5.13A (4.2.2.4.8) 2], £72, &5 96 FFf##4 £ TITHR G HESRED
90.6% (KEME) TN 89.1% (MM 23T, BHHISRED 1.54% (HEME) KON 1.75% (MEME) 723
PRACHEE S A, B HAEED 0.51%A0 (M) KON0.31% (ErE) 23— A9k L
UiSTRE DR BN ERIE 92.3% (KEME) TN 91.2% (HEME) 1 o B BE O PR K OV (2
TR bR oTo, REMBRIZHES ) O G HIREOK 2% D A S, RS 13HR
H oz,

RS =2 —var LT v M YCA 7 F =7 (RF U FA~—) % 10 mgkg D
FETHEIRE UCHER DL Lz & X, 5 24 Rk £ TICB G HGRE D K5 033

(48%) M OMEIH (47%) (2Rt SH, RAOCHRE S 72 BRI 3 R B & D 1.15%DH» Th -
7z [2.6.5.14 (4.2.2.4.9) ] . A PICREEITBRIT S 2o T,

kD, "C-o 7AF =7 HRBURREIZ I E TP S qu, AEYT PPkt S e
RETHDHZ ERMHERINT,

2.6.4.6.1.2 1 X

(EFiE&EH 4.2.2.4.11]
HePEA X2 CA T F =T (RTF U FA~—) % 30 mghkg O R TR L L CHER b

H L&, &5 72 B% £ CICRGHEEED 87.5% N F 2 HEE i, IR ~DOHEHET 3.26%
ThHoiz [2.65.13B (42.24.11) 2] . REKRITEF DS EGHERED 2.66% D A 036 H &
, RENSITIEEALE (0.11%LLT) B EnhoT-,
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26.46.13 EF

[FFE R 4.2.2.4.12)
TR B E I "C-A TN F =T (RTF U FA~—) % 140 mg DHETHIKE L THMA
O#hE Lz & & (PCI-32765CLL1004 3A5R [2.7.2.2.1.1 (W] ) |, &5 96 Bifil#k £ Clo&k 5
HBED 80.6% 3 #HIZHEM S 4L, JRF~DOHEHEL 7.8% Th o7 [2.6.5.13C (4.2.24.12) ] .
RERIE, FEPPOEGHEEED 0.77%0H B3R S, R LIdRE S e o7,

2.6.4.6.2  ELitHHE

A TNTF =7 O TP 2 TN 25 BRIE 5 M LT vy, LL, A T AF =T I3RFR
RO L (2.6.44.1) , £l logPEN 3.97 THDHZ L, HIcHE S 5 Al ferE
METE W EEZLND,

2.6.47 EVEIREFHEVHEEER

26471 TLIFICDIABKEICRIFTEE
(FE@EH 4.2.2.6.1]

b MEEZHNT, BEREOA TAVF=TRNILT 7 U DA ARSI RIET R e
L7z [2.65.15A (422.6.1) B]

b METO HC-U T 7 U U OIEBATSRIL, A TAF =T ZEMLRVEA 00109 (F
bbb LO%MNIERERT) CTholz, —F, 4 7/NF=7% 0.030, 0.10, 0.30 O 1.0 pg/mL O
WETHRMLIZE &, "C-UNT 7 U v OIEERTRIHRIE, 23 0.0108, 0.0108, 0.0112 K&
V00110 THY, A TAF=TIZUNLT 7 Vo OMfEr A AT EE RIFS RN EARE
iz,

26472 RKF|ENL-EYMHEEER

ATNTF =T ORFIEEGTHE F CYP o 7HE, RO 7 AF =7 REIKIETTHN
CYP3A4 [LERIOEBIC O W TR Lz [2.64513581]

Flo, ATNVF=7I2LDHE b CYP OFFEROE, e M EZEAHY [M23, M25,
M34 Jz (X PCI-45227 (M37) ] (2L % E b CYP DLEICOWTHREFT Lz [2.6.4.55 %]

26473 +FIUARR—E—ZFNLI-EYHEEER

InvitroiRBRICEBWT, A 7 AF =7 ROZFDE b EEMNGHEY [(M23, M25, M34 K O PCI-
45227 (M37) ] B RF UV AR—Z—OIE L2 D50, KON T VAR —%ET L 0EH
FfL7z, M2LIZOWTIEREIER B AT CTEX o2 2 ENDRBREZFIE L 2o 7,
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2.6.4.7.3.1 ATNFZIRUVZEDETEREYZHET D SV RKR—F—

(1) OATP1B1, OATP1B3 XU OATP2B1
(FHEE# 4.2.2.6.2]

BRRRBRIZ IV T, OATPRHEIE LTHLNTWD U 77 v BV v L OFHEGIZ L 535y
FHHEAERZ BT 212H720, 4 70 F =7 KO PCI-45227 (M37) (0.2, 1 XTFS5 umol/L) 73
OATPIB1, OATPIB3 &N OATP2Bl DILE & 72 50D WT, 5 h TV AR—F —ZRB S+
7= HEK293 i (CUT#MA) 2 ATt L7z [2.6.5.15B (4.2.2.6.2) ZH]

ZOFER, OATP R BUMIfL & OBIAL CA 7T =7 (X PCI-45227 (M37) OHHFEIEEME
EEEECHY, V77 BRI L 2l E LR DN olz, TNHDZ END, A
TNF =T J O PCI-45227 (M37) 1301 h OATPIBI, OATPIB3 (X OATP2BI OFLE T
RN EPNIRENTE,

(2) P-gp
(FEM&EH 4.2.2.6.3, 4.2.2.6.4, 4.2.2.6.5]

Caco-2 A J O MDR 1-MDCK i HLJE I % F N 7= e 38V C, A 7L F =71 P-gp DILE

TN &, KO PCI-45227 (M37) 7% P-gp DB THDH Z LR Ens [2.643.1 BH] .
F 7=, P-gp ZFH S 7= LLC-PK1 #if2 (MDRI-LLC-PKI1 flif) BB A W 72 EHT BV,
M23 (1.13 pmol/L) K TXM34 (1 pmol/L) @ efflux ratio |ZZ 441 1.30 LT 18.1 TH Y, P-gp
FLEAICTH D GF120918 DFFAE F Tl L2 Z Evh, M23 KOYM34 1 P-gp DB THDH Z &
MR STz [2.6.5.15B (42263, 4.226.5) ZH] . M25 (1 umol/L) @ efflux ratio 1% 1 Aif;

(0.83) THY, HEAOEELZ TNl LD, M25IEP-gp DIEE THRWI LRSI
7z [2.6.5.15B (4.2.2.6.4) ]

2.6.4.7.3.2 ATNFZIRUVZEDEEREMICKSE LSV AR—42—HEF

(1) OATP1B1 R U OATP1B3
(FEfEH 4.2.2.6.6]

OATPIBI 3% OATPIB3 % J 8l X ¥7= HEK293 flfaz vy, A 7T =7 K OZ O EEH

Y7y OATPIB1 }. ¥ OATPIB3 %1 L7z *H-= & h T A —)L-17p-7 v 7 1 Ak
(1 pmol/L) ik ZPHET 2 >V THRET L7z [2.6.5.15C (4.2.2.6.6) ZH&] . OATPIBI Df#
FHE 1% 7 g7 /v 7 2> (BSA) {F(E FC, OATPIB3 Ofitit BSA JETFIE F T L7,

A TNF =7, M34 JLONPCI-45227 (M37) 1%, ZNZ426.4, 47.9 KX 36.6 umol/L @ ICso T
OATPIB1 # /1 L7=*H-= A f T VA —/L-17B-7 V7 0 VA RO LZLE L=, £7-, M23
KON M25 (3 ET U7 @i (100 pmol/L) € OATPIBI %41 L 72k D Z 241 26.5 KO
502%%E L, —F, 47T =7, M23, M25, M34 Lt PCI-45227 (M37) |Z OATPIB3
BN LI PH-T A R T OF—L-17p- 7 V7 v IR ARG A2 1E & A SILEET, BE LIRS
B (10 pmol/L) T, OATPIB3 4 L7zt D F 241 30.2, 10.6, 359, 35.7 LTN38.4%% [H.
FELl, oB, ¥ZrAKRY A Q5umol/L) KTNY 77 > (25umol/L) % OATPIBI &
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Y OATPIB3 OB RILEAIE LCTHWEE 25, *H-T A T DA —/L-17p- 77 v e
BIRDOEEEIT 85.2~100%M3 1 E S iz,

(2) OCT2, OAT1 R U OAT3
(FFf &+ 4.2.2.6.7, 4.2.2.6.8]
OCT2 ZHBLSHITF v A =— AL AZ—Jil: (CHO) #ifldz My, 4 7V F =T KOED
FEARBWA OCT2 2/ L7- MC-A b3 > (10 pmol/L) #iik A FHET % 2O\ T,
1%BSA f71E F THiat L7z [2.6.5.15C (4.2.2.6.7) ZH] .
AT NF =7, M23, M34 LTrPCI-45227 (M37) 1%, Z£4E43.92, 095, 84.8 KX
12.6 pmol/L @ ICsy T OCT2 %41 L7= MC- A bV I v Wik & Bl Uiz, F7=, M25I13MatLi-
HeERE (100 pumol/L) € OCT2 41 LMk DK 7% & [HE L1z, 7eds, NI /331
(93 umol/L) K UNF =22 (300 umol/L) Z BEHERIRRILER & LTHW-E 24, MC-2 ML
2 U OEIEITZEINEI 98.8 K TN 99.8% M PHE ST,
OATI1 Z B &7 CHO Ml & vy, A 7 NF =7 OZ O EERFH A OAT1 2/ L7
“C-para-7 2/ FEREE (5 umol/L) #k A BRET 5 2SOV T, 1%BSA 77 F TRt L7z
[2.6.5.15C (4.2.2.6.7) BH] .
AT NTF =7, M23, M34 KT PCI-45227 (M37) 1%, L@~ (100 umol/L) T
OATI1 %4 L7z “C-para-7 3 / BIRBEDWEZBLE Lo 72, £72, M25 TG Lk
(100 umol/L) T OATI1 4T L7-#iik D 15.7%% HE L1z, 72k, 7'mXxT K (300 umol/L)
ZPSPERTRRPRLER & L THW= & 24, YCpara-7 2/ SBIRFEDBiEIT 86.0%3HE S 7=,
OAT3 Z# Bl X ¥ 7= MDCK I ffifid % vy, A 7 AF =7 RO O EERFHW A OAT3 24 LT-
*H-£ A b v U 3-fis A (2 umol/L) ik Z BT 5022V, 1%BSA #7E F THEf L7z
[2.6.5.15C (4.2.2.6.8) ZH] .,
A TNF =T HOM25 1L, ZHEh 48.4 Jx T8 56.4 pmol/L @ ICsy T OAT3 Z A L7z "H-T % b
03RRI AR O A THE Lz, £72, M34 K UONPCI-45227 (M37) 13t L7k i s
(100 pmol/L) T OAT3 %1 L72Hiik D Z 24 49.6 LN 47.6%% BLE L7, M23 13 Lok
mRE (100 pumol/L) T OAT3 41 L7cik A [HE L e o Tz, 72k, TR T R
(1000 yumol/L) K7 vt 2 K (1000 umol/L) Z BEMEXHRILEAIE L THW- & 25, "H-T 2
k& 2 3-FREE I AR DL 95.8~100%23LE S vz,

(3) P-gp U BCRP
(FE@EEH 42221, 42223, 422.6.3, 42.26.4, 42265 4.226.9, 4.2.26.10)

MDRI-MDCK fifgd LB Z Y, A 7T =T B P-gp 2 Liza X7 I K (5umol/L) #k
EHET IOV THHBRANE YT ru—7 v 7l 2 i L7z, 2 boBmsHIvThd
BSA FE(F(E T CHME L7z,

YIFIRRERER T, A 7V F =T IHFE T TOE T 2 RO efflux ratio (23.1) 1%, 50 umol/L
DA TNVF=TIFEFTIZ 04K TL, £ TAF =T N P-gp 2 L7ma~<T I RO %1
EFEI e aEnis [2653A (42221) 2] . ek, 27 rARY A (10 pumol/L) KT}
rhad > —b (50 umol/L) ZBHPERTRBHEAIE L CHW= & 24, BX7 I ROlgEI g
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NHIEEREECHEFEEIN, £, 740 —T vy 7RBRICBWT, A TALF=T12L5r~T
R D 1Cso 13 4.88 umol/L & HH &7z [2.6.5.15C (4.22.6.9) BIR] , 7ok, 71 AR
Uy ARGV k) — o ICsldZ 441 0.783 L TY 1.18 umol/L Th - 7=,

[FA%IZ, MDRI-MDCK #lfg BB A VY, PCI-45227 (M37) M P-gp Z/r Lizm X7 I K
(5 pmol/L) Hiik ZPHET 2T OWTHET L7z, ZOREE, BXT7 I RO efflux ratio X
50 umol/L @ PCI-45227 (M37) f#1E F T 520, FFEFTT79.9 TH Y, BHERATHEDO LT,
PCI-45227 (M37) 1E P-gp Z /0 L7-Hik & [HE L2 2 R ET [2.6.53A (4.2223) &
] . 7ok, 7 AKRY A (10 umol/L) KOV k= — b (50 umol/L) % Bt FRBLE
Fl& L THWZEZ A, BT 2 RO efflux ratio [XZ N ZEH 222 TN 1.86 ThH -7,

ZoMmo e h EEAHY (M23, M25 OXM34) @ P-gp FLEREIZ SV TiE, MDRI-LLC-PKI
MR B4 AV, P-gp 2 L7= "H-2 % 2> (0.03 umol/L) ik & [HES 2 i HonT
1%BSA £1E F CHiat L7,

M23 (F@& 113 umol/L) , M25 (s 100 umol/L) M (X M34 (Fers 100 umol/L) Z¥RINL T &
*H-2 =% 2 O efflux ratio |ZBAE 72 Z{LITFR 0 BT, M23, M25 KT M34 13 P-gp 24 L7=
H-Y 3% v Ok A E L2V Z VR ENTZ [2.6.5.15C (42263, 42264, 42265 %
M) . 723, GF120918 (5umol/L) Z iR EAIL LCHWWZE 24, "H-Y 3% 00
efflux ratio I% 89%LL FAK T L 7=,

BCRP % 8l S W7 WEE MEE AV, A 7 F =7 F O O EERHW A BCRP 24 L7
H-£ A b a2 U 3-RiEH AR (1 umol/L) ik & PLET 5 202D\ T, 1%BSA f71E F THEF L7z,

AT NF =7, M23, M34 LTrPCI-45227 (M37) 1%, €4 0.99, 40.6, 74.4 KX
90.1 pmol/L @ ICso T BCRP Z 41" L 7= *H-= 2 b 1 > 3-Wfa AR ok 2 fHE L7, £72, M25
IR L7 (100 pmol/L) C BCRP 24 L 728k 42.4%% [ L= [2.6.5.15C
(422.6.10) ZM] . 7285, Kol43 (1 pmol/L) ZBHMRILEAIE L THW- L 25, "H-T 2
ko 3R A R OB LT 89%LL E (¥ 96%) M3FHE X7z,

(4) bTURKR—2—[EEEEDOFHE

In vitro FRERAE L2 O ERREE AR OFLE O ATREME 2 3T~ 5 72 o & MiEf A 7 v F =7 K
REWIRE L LT, CYPIHE [2.645525 8] LR UEEA W, ol B AR—F—
(OAT1, OAT3 X TFOCT2) 22\ TIE, 1%BSAfF1E F CHEOKRGT Z1T->TEY, EMA O3
W EARR T A KT A > KO FDA O BAEA AT A 50 2 A G TR STz i IR & 2R L
IZX DR TIEZR <, RBEEZRAWZFHMEZITo72, £z, HEICE U TEZ A BfEEeE
[2.644225W] Z#ZJE LT,

1) 41 TLF=T

ATNF =T OmBEFREICIES< &, OATP, OAT, OCT & Ot P-gp D[I]/ICso X IE[1]1/ICs0 &
1$01 % FEIS7ZZENG, ARNTINLD N T U AR—2—%5 L CHRMICERD H 5 3K
MM BEAERITE - B2V RIS N7 (#2.64-15) , —J7, BCRP DO[I]/ICs 1% 0.303 T
bol=Z Linn, BCRP Z4r LI AAER N E UL RSB E CE 2o te, Ll
BCRP @ ICspld 1%BSA TFE F COMFMNOLHLNTEY, 4 7 AF =7 O MsEH KO 1%BSA
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IR T OIE AT 3R THIE L 72 [1]1,0/ICs0, fEIZ 0.1 Z2 FEl - 72 (1%BSA #ANEEH T
T VEREEEHRIE, 4.3%HSA IR TOIFREST 3R 264422 2] ITESE, HAHRERE
MUATHDLZLHBRLTHE L)

A TNF =T O P-gp MLE it Lz [4.2.2.6.9 [f005-MDCK-XTI 2] TiZA 715 =
TOEPRITHELTELT, /1 orFaX—a oA TN F =7 OREEEE L7z ICsEIX
BHTE -1, UL, ZoORBRIIA 7 /LF =7 % MDRI-MDCK Mg B EE & oA o F 2~
—va v LiEEaaR (42221 51-MDCK-XTI B2 R] & REOSM4ETHRE L2 &b,
EBERBR TOA TNF =T DOEIULE (K 74~87%) 7 P-gp BRERBRICHLBEH TE DL E 25
b, HEHATNVF=TREZHNTEB SN A T NVTF =712 85 P-gp FED 1Cs, 1
4.88 umol/L T&H ¥, worst case & L T 74~87% DAL A H N5 & 1Cso 1349 3.6~4.2 umol/L & &
Hahbd, ok, EEICIEA X aX—va VA T AT =T 13RI LTEY, P-gplH
EDOHED ICs % worst case LV SETHL EEZE X HND,

LDz L, BRI A 7V F =7 02T g IC L 5 OATP, OAT, OCT, P-gp &R
BCRP [EZ 9 L7-3EMEBA/ERA N A L5 el nw e B2 6 s,

£264-154ATNWF=TJI2LKB T URAKR—4—EERE

Substrate IC5
Transporter Substrate Conc (uM) (M) [T)/ICsg Prediction

OATPI1B1 Estradiol-17B-glucuronide 1 26.4 0.011 remote

OATPI1B3 Estradiol-17B-glucuronide 1 >7.84 <0.038 remote

OCT2 Metformin 10 3.92 0.076 remote

OATI1 Para-aminohippurate 5 NC - remote
OAT3 Estrone-3-sulfate 2 48.4 _ __0.006 _ __remote _

P-gp/MDRI Loperamide 5 s UEEE&Q’% ! ) _gg;‘;ﬁ)tje

[11:/1C5p: 0.303 possible

BCRP estrone-3-sulfate 1 0.99 [1]; ,/IC50,, 0.063 remote

[1]/ICsq: 347 possible

[1] or [1]; = 0.300 uM (0.132 pg/mL)

Source [I];: Mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in Clinical trial PCYC-1102-
CA (n=47, Groups 1 and 4 pooled).

[1]1» = [1]; multiplied by free fraction in plasma (f, 2.7%, see 2.6.4.4.2.2)

[1], =343 uM (151.2 pg/mL)

Source [I],: Solubility in FeSSIF [see 5.3.5.4.1]

1Csp,,= IC5p multiplied by estimated free fraction in incubation medium (f,, o) calculated from observed free fraction (f, o) 0f 3.6% in a
solution of 4.3% HSA (see 2.6.4.4.2.2) and assuming a 4-fold lower protein level in incubation medium, using the formula

fuest = 4 * fuobs/ (143 fiobs)

[1] = inhibitor concentration, ICsy= half-maximal inhibitory concentration, NC = not calculated due to no inhibition up to the highest
concentration of 100 uM tested

—J, HILETOA T NF =T RIEICHES &, P-gp O BCRP JLE D[T/ICs i 3" b
10z EEIY, BEABEGRICENA TVTF =T REN TR SN HLE LTI, P-gp XU BCRP
APLE SN D TR IR STz, 223, A T VT =T % 560 mg DR CTHER &KL Lz L
EOHLEMINICE T 54 TNF =T REHEE DOV I 2 L— 3 b, IHEEHIIN O IR
GIPIEIE, $5 VR, + AR OVEN EEICE D £ TDA P-gp O ICs & EEIY, #25-
1.5 FEftR, + 3RS mIE EEICE S £ TOIH, BCRP D ICs & L[R5 Z & AHEE Sz
[53.542ZM] . A 7T =7 OMED 420 mg OB, HILEHINLN OIERS SRR DS i
ERTORE, IHBEVERHTHD Z LB THSH S,
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2) M23

M23 DISEFIREEIZHES< &, OCT2 SN D T v AR —2 —D[)/ICs I, TXT01%TF
[ > 7z (3 2.6.4-16) . F£72, OCT2 D ICs 1 1%BSA TFE F COMBMNHELNTND Z &b,
M23 D ififEH & O 1%BSA IRINEREH COWRE &2 FERE AR R THIE L2 & 25, [1J/ICs, fHIE
0.1 % Flalo72 (1%BSA BHIIEUEIFH CO 7= A A A3RIL, 4.3%HSA AR COIER ATy 3%

(264422 IS, TAHBEREN 1A THLZ L E2BELTHELE) .

ko Z &g, BEREEARC M23 12X % OATP, OAT, OCT, P-gp &x(XBCRP[HEZI L
T3 BAE DA U D ATRBMEIT IRV & B2 b s,

+®26.4-16 M23 (2L B b T U ARKR—4F —fEEHE

Substrate ICs

Transporter Substrate Conc (uM) (M) [T)/ICsg Prediction
OATPI1BI1 Estradiol-17B-glucuronide 1 >100 - remote
OATPI1B3 Estradiol-17p-glucuronide 1 >4.71 <0.030 remote

. 0.146 possible

OCT2 Metformin 10 0.95 ([1]/1Cs0, = 0.037) remote
OATI1 Para-aminohippurate 5 NC - remote
OAT3 Estrone-3-sulfate 2 NC - remote
P-gp/MDR1 Digoxin 0.03 NC -- remote
BCRP Estrone-3-sulfate 1 40.6 0.003 remote

[1]=0.139 uM (0.0537 pg/mL)

Source: Average plasma concentration of M23 from 2 subjects at Days 15 and 22 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA multiplied by an uncertainty factor of 2.

[1]u = [I] multiplied by free fraction in plasma (f, 7.7%, see Section 2.6.4.4.2.2)

ICs0,,= ICso multiplied by estimated free fraction in incubation medium (f,,cs) calculated from observed free fraction (f, obs) 0f 9.9% in a
solution of 4.3% HSA (see 4.2.2.3.9) and assuming a 4-fold lower protein level in incubation medium, using the formula

fu<est =4 fux\bs/ (1 +3* fux\bs )

[1] = inhibitor concentration, ICs, = half-maximal inhibitory concentration, NC = not calculated due to no inhibition up to the highest
concentration of 100 pM tested

3) M25, M34 RU PCI-45227 (M37)

M25, M34 }x (X PCI-45227 (M37) 1B L TiX, WIho b7 UV AKR—F =225\ T H M
TEEEICHES [I)ICs MEIE 0.1 2 FEl-72 (5 2.6.4-17, # 2.64-18, 3 2.64-19) , DO LD,
BRI FHIREIZ M25, M34 J N PCI-45227 (M37) (24X % OATP, OAT, OCT, P-gp }2U*BCRP [
RN UM EERASEC SRR E 2615,

£ 26.4-17M25(2& B bS5 U RKR—4 —[EEHE

Substrate 1Cs

Transporter Substrate Conc (uM) (M) [1]/1C5q Prediction
OATPI1B1 Estradiol-17p-glucuronide 1 >100 -- remote
OATPIB3 Estradiol-17p-glucuronide 1 >9.22 <0.035 remote
OCT2 Metfromin 10 >100 - remote
OATI1 Para-aminohippurate 5 >100 -- remote
OAT3 Estrone-3-sulfate 2 56.4 0.006 remote
P-gp/MDR1 Digoxin 0.03 NC -- remote
BCRP Estrone-3-sulfate 1 >100 <0.003 remote

[11=0.319 uM (0.151 pg/mL)

Source: Estimated from the relative abundance of M25 over ibrutinib on Day 8 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA and the mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in
Clinical trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).

[1] = inhibitor concentration, ICs, = half-maximal inhibitory concentration, NC = not calculated due to no inhibition up to the highest
concentration of 100 uM tested
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+®26.4-18M34 (& B b T U ARKR—4F2 —fEEHE

Substrate ICs

Transporter Substrate Conc (uM) (M) [1)/1Csq Prediction
OATPI1B1 Estradiol-17B-glucuronide 1 47.9 0.014 remote
OATPIB3 Estradiol-17B-glucuronide 1 >9.04 <0.073 remote
OCT2 Metfromin 10 84.8 0.008 remote
OATI1 Para-aminohippurate 5 NC -- remote
OAT3 Estrone-3-sulfate 2 >100 -- remote
P-gp/MDR1 Digoxin 0.03 NC -- remote
BCRP Estrone-3-sulfate 1 74.4 0.009 remote

[1]=0.659 pM (0.302 png/mL)

Source: Estimated from the relative abundance of M34 over ibrutinib on Day 8 after oral administration of 420 mg/day ibrutinib in
Clinical trial PCYC-1111-CA and the mean steady-state maximum concentration of ibrutinib after oral administration at 420 mg/day in
Clinical trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).

[I] = inhibitor concentration, ICs,= half-maximal inhibitory concentration, NC = not calculated due to no inhibition up to the highest
concentration of 100 uM tested

% 2.6.4-19 PCI-45227 (M37) I2& 3B bS5 U RKR—4 —[HERE

Substrate IC5

Transporter Substrate Conc (uM) (M) [1)/1Csq Prediction
OATPI1B1 Estradiol-17B-glucuronide 1 36.6 0.007 remote
OATP1B3 Estradiol-17p-glucuronide 1 >9.25 <0.028 remote
OCT2 Metfromin 10 12.6 0.020 remote
OATI1 Para-aminohippurate 5 NC -- remote
OAT3 Estrone-3-sulfate 2 >100 -- remote
P-gp/MDR1 Loperamide 5 NC -- remote
BCRP Estrone-3-sulfate 1 90.1 0.003 remote

[1]=0.257 uM (0.122 pg/mL)

Source: Mean steady-state maximum concentration of PCI-45227 (M37) after oral administration of ibrutinib at 420 mg/day in Clinical
trial PCYC-1102-CA (n=47, Groups 1 and 4 pooled).

[I] = inhibitor concentration, ICs,= half-maximal inhibitory concentration, NC = not calculated due to no inhibition up to the highest
concentration of 100 uM tested (OAT1) or due to inhibition <50% at the single concentration of 50 uM tested (P-gp/MDR1)

2.6.48 TOOEYBHENER
(FEm&EH 4.2.2.7.1, 4.2.2.7.2)
b hw ARG U ZRBRAERT HICHZY, "CATNF =T (RFUFA~—) OFEIEK
OHIFNZ SO W TR E AT o 7, JFHIZOWTIE, BEHMEZAORE, SR R O o< b
7T 74— K DML, WO BRI R O RE 2 E Lz, £72, WA VT, ik
SHESERIRIE, HPMER O a~ 7T 7 4 —IC XD, WONTHEEERE, pH KO
REZHEL, MR EOIBIRE 21T o 721%, #BRICIHE LT,

2.6.49 ERRULER

2.6.49.1  IRIR

Caco-2 i 2 O° MDR 1-MDCK il HiJg i 2 iV 7= invitro ilBRICEB W C, A 7T =7 Ofillg
EZ5 P TR R ONBEH OO M <, 72 P-gp DIEE TIXAWZ RS, FEBE, 7
v R, AXROE MTHCA TAF =T 2l e LTHERROES Lz~ AT v 2RBRIZHE D
T, REMEOEDIHII DTN THY, KEBHEDITE A EITMILARHH L L THRt S vz,
AENAE#E I X A RBNIEISETISETH S Z L BMLNATWS Y 28, FECE T S -
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IZIEEA LD NPT D, ARG INTA T NAT =71 THNMEEIC L 2%
EEAEZTT, RTINS N, WEE R ORI L 52202 2 &R Ei
77

YU, Ty FROA XA TNF =T 2 BER ARG Lz & & ORITERS) T, "WAKLD
RIS X B9 ta 1T, T HE T 0.08~2.5 [, A X T0.50~4.0F i CTH-7=, 7 bRk
OA XNZA TNF =7 e KRBTSR e 7 ViF & L CHEIRR ARG L &, &
HIRBEREOEKRMAEIIREL, FIX3.8~247%Th-o7z, A XK E L CHRERRO&E L
L EOBHFERIL, BB I 7R S LT LT X IR TERETH o T2,

T v MIA TNTF =7 ZHEIERNE G- L= & &0 AUC..® PCI-45227 (M37) /ARZLIRIIL,
& O R A~ R TR S, PCI-45227 (M37) D% < BPIELEERIC L 0 AR L7 2 &7
RSN, —J, Ty MIATNVF =T EREREORE L X, BRLEFA 7 LTF=T7 D
AUCIFMRIAEEF A 7 F =7 D AUC. L VK 60%IRMEThH o7z, F7z, FIRAE 5K OB
MAEFA 7 NVF =70 AUC, & ik LT, A& GROMIRILEEH A 7 vF =70 AUC., (H&
THEH) 112 ThoTz, TNHDOI END, T v DA TAF =T RFHTITTHLE K OHF
DT T 3B 5 L TWD Z R I, 612, &G REOMRINES PCI-45227
(M37) OBEFEEIL, fEERIMAEH PCI-45227 (M37) OBREEEFRBEETH-/7-Z L0vh, PCL-
45227 (M37) OAERIZIE, MEE CORBBRESEET 2 BENRE X 6D, UL ED D
5, A TAF=TRAOFERITRD SRR FIX, REfilmsfi (GBI L O 7 L%
HoE) WONTWHLE K OWFIRIC 3510 5 @ EE e gl EIEm 2 RIER 35 L B2 b b,

7 v b XUFTA Xz Tz 4 O 13 BE AR AR G EHRERIC B W T, A T F =T KD

PCI-45227 (M37) (13 @R GHEBE TOALME) OBEEIT, BBivdhal 7LvF =7 HEDH
e &I L7en, BEERFERMEZESNZO bz, £, KERARGROAL 7 VF=7
OVEFEEL, BB GRS ThT MM L7, 7~ M2 30 mgkg A EO A& Z2/& 0 &5
Lzt &, A TNF =T ORZERITMMEO T BHEME L D SETH -7 (Cpax : TR 315,
AUCy : XK 8F%) 7%, A XTI PR GROBREFERICHERMATRBO bR o7, T b
T O XIZBWT, EFIRIED AUC @ PCI-45227 (M37) /RZEALIKIT 0.14~1.00 TH Y, T
> N TIE 100 mg/kg UL EOHETHEMED T BMEME L U 2~3 FEETH o 7228, A X TIIMERET
FfkCTHoT, ZDLIITT v FTROOLINIMEET, HEED T DHEMEIZ T CYP3A2 IEMEN
BN LYY LR L WA RN EZ BN D,

AR Z >~ NMTBIT DA TNV TF =7 OREGEEIY, FEMIRMEEZ v M ERBETH -T2,

2.6.492 Hf

HEVE Long Evans 7 v MZ “C-A TAF =7 (T JRAYW) ZHEREOEG Lz QWBA RER,
N OMEME Lister Hooded 7~ M2 MC-A 7 AF =7 (RF v FF~—) ZHERRO#EE L
QWBA R BR CITBL LR NG O, BN RRIREE 1L, 138 A C O/ (g%
Bte) ICBWTHEE 1 FFEZICRD by, KBS QMM Tl e A M e~ TR 5 72,
HORREIR FE 1T I B, e, VEARE R OWERERE 7 E PRt E, WONCRIE TEo 7oy, IR
e O ER D PRI RANRE (R O TR~ 7o, M, HEEsE Bk O , &
B, R, MR OVE B T D REDIE R, MR IR TH o T2,
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KEYRE (T A, Ty RS X) KOt hofiFIZBWT, A4 7 F =70 invitro Il 4F
AR ERIN TN OEETHY, b MIUEICBIT 272 AAMERITZII3%Tho7, F£77,
JFHSRE IE R & el U C, HENTHRBIRERBRE 2B 54 7V F =7 o MiE- A AfEa 5
DR TIZOT N TH o7, M23, M25, M34 LT PCI-45227 (M37) @ invitro &k ME7z A B ik
ARITZNEN 923, 745, 771 KD 91.0% Th -7z,

BCA TNF =7 (FEIBRAYXIIRTF U FA~—) 25 Lz invivoikBRICBW T, 7
> N VR IR/ R S RE TR B L SRR BRI BE N L, MERIC B W CRETREN EHIRRE O Sz,
X, ATATF=TRTy FONET R EIARASNICHET 2 L —&K L, £/, 7
v P RO XZHBWT, MR OLERE 5yt ofa U ae - (ARG T RE + IR LA S & B ae
DOHKIT, HAEREABHEOHRIZERXTESCHTH o7, B b THREBROERESED b, i
SRR RE DRI, A A B REDOTH RICHERTHSCNTH o7z, iUk, FEIGREA K
FHEEDMRH ML PRI L D27 VT 7 0 AT, AR LA HED X — A — =)0
Wiz EEZBND,

Mef ZNVF =712k F BTIKIZX LT, MADPORAMIICHES Lz, 72 —4 v hDT-A
H'ZE (B FCYP, HSA, 7 v RO hO~EZ by, MERONFI 7 a Y —ai-AHE, I

(2 AT S9) (2T 2 ARG OREIT 3T/ S <, R ABE TH S5 BTK T 58k
PENRENT, B MIFSOIZEWT, A 7NV F=TFEICCYP LG T D2 ENRBINT,
F72, & CYPHFHIZHT 54 7V F =7 DIARA®EIX, CYP3A4 D) CYPLA2,
CYP2C19 KON CYP2D6 IZLERTE W VR ENT, 70, T CYP3A4 L DA REEERIL
e TFAD 72 CYP3A BREZ LS b O Tidn-o7z (26455288

2.6.4.9.3 i

Invitro X Ninvivoikk & 612, v b, 41 XKEPE MZBIT LA 7V F =7 ORFBHIIAE T
Hotz, 171V —ATODCL LOinvivo TO CLIE, Wb T v hDOFFIRA XIZHART
Enotz, MC-A TAF =T O inviroREHE, TN TOBTEMEMICEEILTEY, b MUGEY

XTI R ThoBmEORE CHRO b, 7> F, A XKLVt hD invivoRlBRIZIEWNT, 47
NTF =T OFEFERMHRBIL (1) K7 = = VEOKER (M35) , (2) XY RO
BIBRER K O UK Bk T /L a— b ~Dig s (M34) UL VR U ER~DFEL (M25)

3) 77V aANKEDOZT Lo DRI AR LUK MAKGIRIZE DV Revd—
& [PCI-45227 (M37) ] OAERUIINE FA LG (L XDR) Thotz, 12, TOMO
KRB OIZE A LIXZND O FEREEOMAE UTEIZ TR0 R L W AR LEZ, F
vk, A XK FO invitro LV in vivo fUEHFERERIZ B W TREUGITEEL L Tnbd Z &b,
7 v F RO XTI E S B CH D EE R BLD,

t b ifER IR BEYE O AUC O 10% %2 %, IEKEEGIZE D 10%RE L 75 25
R & LT, M21, M23, M25, M34 } (X PCI-45227 (M37) 23RS vz, M23 (XHE KO8 8
H H#5%OMEDO VTN THREMEEYE O AUC O 10% %2 720> 1273, #5458 HHLL
fe b REENGRO BTz, b OMEHEERHMIL, T XTT7y FUIA XOMTETHLRDH
niz,
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L O invivo T, =)o FA~—OF I NEHITITEALTEB I LW L REX
nic,

2.6.49.4 it

Ty MIMCA TNTF =T (RFrFA~—) FHERO®REL L&, &5 96 % E
TIZHARRIZFICHES (K 90%) (CHRt S 4L, IRIP~OPEII DT Q%A Tholo, K
SHRE D HEHERR IS K ORI SR I CBEE 72 P2 1338 bR o Tz, £72, "CA TAF=7 (F&3
BEY) % HEFFIRNE S Lo & &, &5 168 Rt £ TILH G- HUENRED 83.5% 3 #EH IZ it =
Nzl ROBEE =2l —rar LTy MZCA TAF=7 REF U FA~—) &
FERR ARG Lc b &, &5 24 R4 £ T IR B HETRE D 47% 03 Rt S 47z 2 &b,
AR FR RS O T F = TR EE D T E AP TH D Z L AVRE L,

AL T > MMZBWT, REMKIZHES ) OB GBI OMN 2% DO A3 Mt S i, JRICIEEE
D LRI T, IBHFIC S REEITRD ST, REIEEICEH THREDO 7 V7 v Uk
ROWiB G Ch o7, —7F, BAET v NOFPRBDIETIE TR TH Y, B
WZHEE S N RAERIIENEEIC L ARG 22 T Emani, IBEI=al— 3
L7=7 v bOFPIZIZZ EBEOBAGHED TR DL, R OHLE NSO WD RE ST,

A RHCATNTF =T (REFUFA~—) ZHEROKE L&, 5 28K ET
CHRRIZEICHE T (K 90%) 128ttt S, IR ~odRtiZH Ty (K3%) Tholo, KRE(L
RIZHE DN S GHIFFED 2.66%D BB S, RENHIZIZFEAE (0.11%LLTF) BHSh
TRino T,

RS THLRBEORBENBD LR, "CA T TF =7 (RTF U FA~—) ZHERRO#E
B LI-L &, #5 96 FE1% £ TIOHEREIZ T ICH#ET (80.6%) IZHEHE S, R~k T 72
Mmoot (7.8%) [2.722.1.1 (WEH] o REMKIZ, EPLLEEHISRED 0.77%0D H 05 H S
L, RN GIIBE SN2 o7,

26495 REYBBRFHEVHEEEROAREGE

INVitro I2BWT, A 7LF =TIV 77 U Ol A BfEAIC 2 L2 RIF S o Tz,

E R CYPHBLRLTOE MFI 7 v Y —AZ Vo EHER, WA RBRIZHSNTA 7L
F=T7ORFHIr baF Yy — XV ESNE (272214 (WBR] . F2, A 7T =71Z
FIZ CYP3A4 IZ L > T &, CYP3AS DBGOREIT/NSWZ LR Inic, 202 &)
5, CYP3A4 OREFIUIFHEAIL OOFRAKR G, 1 TNV F =7 ORYEREICEE KT Al i
HENRBZZ HILD,

A T NTF =71% CYP3A4/5 KT CYP2B6 Z 753817, 10 umol/L F£ T4 HIREE TR EIHKAF
BIIZ CYP1A2 @ mRNA #3588 L=t OO, IHMEICITEE R BE ME S o7z, —J7, PCI-
45227 (M37) 1% CYPIA2 Z#5EH9", 10 umol/L £ T4 H IR TR EJFEIFHIC CYP2B6 Y
CYP3A4 O mRNA Z#HE L7=b 0D, EVEICIXBAE R BE RIF SR oT-, £, KA
IZBWT, A TNTF =T KEFKGREOURERE BT AR 5 RFOBRE RO TR TH L Z &b
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[2.7221.528] , 4 7NVF =7 OBRERRFIC CYPIATETHIZBAE A LW 2 EAURIE X
niz,

FE R R OIMETD Cox Z BT D L, A TNF =T ROZDOEENRHWIC L B EENTO
CYPIA2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2EI }¢ (X CYP3A4/5 DLE %
I LTZERRICER O & 2 W AER N AE U 2 /st RnW e B x bhbd, 4 7 F =78 nN
5% DOWELE B CIE—RIICA TATF =T RENRELS 2D 2 ERNFEZ LN 5D, PBPKET
NERWT, IXY 70 ImgDHETRAKE LI L XOEYBEICKITET A 7T LTF =TI
£% CYPIAFHFEDORBELRFI LI 2A, IX4Y T LAOBBEREHIMI2MHERETHD L THIS
iz,

A T IVF =7 N PCI-45227 (M37) I%, invitrolZHU T OATPIBI, OATPIB3 K& U OATP2BI

DIE T ehrot, o, A 7NF =T KOM25 1L P-gp DFE TIXin- 7228, M23, M34
KON PCI-45227 (M37) 1d P-gp DIEE TH -7,

BERAE R D MIEH Cox BB T D L, A TNF =T ROF O FEENRHWIC L D EENTO
OATPIB1, OATPIB3, OATI1, OAT3, OCT2, P-gp & U BCRP [HE A LRI EKRD &
LFMMAEAEA AT 2 WREHEITERW S ZE 2 b5, it,MWKu;é%Mmg,%mﬁﬁﬁ
DI E AN DO IEFE BT A 7L F = T PR P-gp X% BCRP D ICs i % LA 5 D%, #51%
1.5 REOEIG EEICED ETOARTH D Z EWRBEIN, 4 T NVF =72 X HIHLE TD P-gp
J O BCRP [HE DT E TIEneEZX b,

2.6.4.10 HE=R
X FIIA SR FR#H L7,
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Test Article: Ibrutinib

GLP
Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Absorption
Cell monolayer permeability — P-gp transporter Caco-2 and MDCK In vitro N B o« - 151-MDCK-X-TI 42221
substrate and inhibition analysis cells
Transepithelial transport of ['*C]-ibrutinib Caco-2 cells In vitro N Janssen, Belgium .-181-V-X-TS 42222
(FK10429)
Cell monolayer permeability — P-gp substrate analysis Caco-2 and MDCK In vitro N -, UK .—017-V-X-ADMET 42223
with PCI-45227 (M37)* cells
Pharmacokinetics, single dose Mouse (F) PO N Pharmacyclics, US .-139-M-PO-PKI 42224
Pharmacokinetics, single dose Mouse (F) IV, IP, SC N Pharmacyclics, US .-090-M-IV/IP/SC-PKI 42225
Pharmacokinetics, single dose® Mouse (M) PO N _, [ON) .—O65-M-PO-EFI 4.2.1.2.7
Pharmacokinetics and oral bioavailability, single dose Rat (M) PO, IV N Pharmacyclics, US .-093-R—PO/IV-PKI 42226
Pharmacokinetics and oral bioavailability, single dose Rat (F) PO, IV N Pharmacyclics, US .-01 1-R-PO/IV-PKI 42227
Pharmacokinetics in fed vs. fasted state, single dose Rat (M) PO N Pharmacyclics, US .-148-R-PO-PKI 42228
Pharmacokinetics, single dose Rat (M) IV, IP, SC N Pharmacyclics, US .-082-R—IV/IP/SC-PKI 42229
Pharmacokinetics of PCI-45227 (M37)", single dose Rat (M) v N Pharmacyclics, US .—032—R-IV-PKI 4.2.2.2.10
Pharmacokinetics and oral bioavailability in fed vs. ~ Dog (M, F) PO, IV N B B o20b-ronv-pk 422211
fasted state, single dose (0N}
Pharmacokinetics and oral bioavailability, single dose Dog (M) PO N Pharmacyclics, US .-019-D—PO-PKE 422212
(suspension, capsule)
(Continued)
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2.6.5.1 EMEREHR  —EXR ()
Test Article: Ibrutinib
GLP

Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Toxicokinetics, 2 weeks repeat dose Rat (M, F) PO N Pharmacyclics, US .-146-R-PO-TXI 42321
Toxicokinetics, 4 weeks repeat dose Rat (M, F) PO Y _, .-017-R-PO-TX 42323

Us
Toxicokinetics, 13 weeks repeat dose Rat (M, F) PO Y _, .—068-R-PO-TX 42324

us
Toxicokinetics, 28 and 33 day immunotoxicology Rat (F) PO Y _, .—017-R—PO-IMTX 423721

Canada (TOX10535)

Toxicokinetics, embryo/fetal development dose Rat (pregnant F) PO N _, .—063—R—PO—TTE 4.2.3.5.2.1
range-finding usS
Toxicokinetics, embryo/fetal development Rat (pregnant F) PO Y _, .—132-R-PO—TT 423522

Us
Toxicokinetics, embryo/fetal development dose Rabbit (pregnant F) PO N I B 0s4-B-PO-TTE 423523
range-finding uUs
Toxicokinetics, 2 weeks repeat dose Dog (M, F) SDE: PO, SC Y I B-015-D-SC/PO-TXE 42326

RD: PO [N

Toxicokinetics, 4 weeks repeat dose Dog (M, F) PO Y _, .-018-D-PO-TX 42328

us
Toxicokinetics, 13 weeks repeat dose Dog (M, F) PO Y _, .—O69-D-PO-TX 42329

Us
Distribution
Tissue and blood distribution, metabolism and Rat (M) PO, IV Y B s l-039-R-PO-ADME 4223.1
excretion
Tissue distribution (whole body autoradiography) Rat (M) PO N _, .'134'R'P O-WBA 42232

UK (FK10245)

(Continued)
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2.6.5.1 EMEREAR - —EXR (E)
Test Article: Ibrutinib
GLP
Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Stability Rat, dog, human In vitro N B < B-o19-v-x-sB 42233
plasma
Stability Human plasma In vitro N [ R l-028-Hu-X-SB 42234
Plasma protein binding Mouse, rat, dog In vitro N -, UK .-032-V-X-PB 42235
plasma
Plasma protein binding Human plasma In vitro -, UK .-088-Hu-X-PB 42236
Blood distribution and plasma protein binding Mouse, Rat, dog, In vitro N Janssen, Belgium .-083-Hu-X-PB 42237
human plasma (FK10375)

Plasma protein binding Human plasma In vitro N Janssen, Belgium .-079-Hu-PO-PB 53.2.1.1

(FK10373)
Plasma protein binding Human plasma In vitro N Janssen, Belgium .-190-Hu-PO-PB 53.2.1.2

(FK10430)
Plasma protein binding, subjects with varying degrees ~ Human plasma In vitro N Janssen, Belgium .-105-Hu-X-PB 53213
of hepatic impairment (FK10372)
Plasma protein binding of PCI-45227(M37)* Human plasma In vitro N -, UK .—O44-Hu-X-PB 42238
Plasma protein binding of M23, M25, M34 and PCI- Mouse, rat, dog, In vitro Janssen, Belgium .-184-V-X-PB 42239
45227 (M37)* human plasma (FK10606)
Blood distribution, covalent binding, metabolism and Rat (M, F) PO N Janssen, Belgium .—022-R-PO-AME 42248
excretion (FK10242)
Blood distribution, covalent binding, metabolism and Dog (M) PO N Janssen, Belgium .—189-D-PO-AME 422411
excretion (FK10389)
Total  radioactivity levels and  metabolite Human PO N Janssen, Belgium .-188—Hu—PO-MT 4.2.2.4.12
identification from human mass balance study (FK10267)
CLL1004

(Continued)
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Test Article: Ibrutinib

Type of Study

Test System

Route

GLP
Compliance

Testing Facility

Study No.

Location in CTD

Covalent binding

Covalent binding and metabolism

Covalent binding

Covalent binding

Covalent binding

Covalent binding

Covalent binding

Human albumin,
plasma, and liver
S9

Human
recombinant CYP
and liver
microsomes

Human
recombinant
CYP3A4 and

CYP2D6, liver S9,
liver microsomes;
Rat: liver
microsomes and
hemoglobin

Human
recombinant
CYP 2E1;
Rat, human
hemoglobin

Rat, human plasma

Rat kidney S9;
Human CYP2D6-
containing liver
microsomes

Human albumin,
plasma, human and
rat hemoglobin, and

purified BTK

In vitro

In vitro

In vitro

In vitro

In vitro

In vitro

In vitro

N

Pharmacyclics, US

Pharmacyclics, US

Pharmacyclics, US

Pharmacyclics, US

Pharmacyclics, US

Pharmacyclics, US

Pharmacyclics, US

l-095-Hu-X-PB

- 153-Hu-X-MTI

- 157-Hu-x-MTI

l-085-Hu-X-MTI

l-090-Hu-Xx-MTI
B-093-Hu-X-MTI

B-087-v-x-PA

4.2.23.10

422311

4.2.23.12

422313

4.2.23.14
422315

4.2.23.16

(Continued)
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Test Article: Ibrutinib

GLP
Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Covalent binding Rat and human In vitro N Pharmacyclics, US .-059-V-X-PA 4.2.23.17
liver S9 proteins
Covalent binding and metabolic turnover Rat and human In vitro N Pharmacyclics, US .—086-V-X-PA 4.2.23.18
liver microsomes
Metabolism
Stability Rat, dog, monkey, In vitro N B o« B 23-v-x-mT 4224.1
human liver
microsomes
Covalent binding and metabolism Human In vitro N Pharmacyclics, US .—153-Hu-X-MTI 422311
recombinant CYP
and liver
microsomes
In vitro metabolism Various species In vitro N Janssen, Belgium .—O80-V-X-MT 42242
(FK10269)
In vitro metabolism of [Ds]-ibrutinib Rat and human In vitro N Janssen, Belgium .-IOS-V-X-MT 42243
hepatocytes (FK10351)
CYP identification Human In vitro N [ R B-013-Hu-X-MT 42244
recombinant CYPs
Microsomal metabolic stability in the presence of = Human liver In vitro N -, UK .-014-Hu-X-MT 42245
CYP specific inhibitors microsomes
Inhibition of metabolism by fluoxetine, norfluoxetine Human liver In vitro N Janssen, Belgium .-168—Hu-X—CYP 4.2.2.4.6
and fluvoxamine; Relative contribution of CYP3AS microsomes (FK10615)
to ibrutinib metabolism
(Continued)
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2.6.5.1 EMEREAR - —EXR (E)
Test Article: Ibrutinib
GLP
Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
CYP enzyme kinetics Human In vitro N Pharmacyclics, US .-041-Hu-X-MTI 42247
recombinant
supersomes
expressing
CYP2D6 and
CYP3A4/5
CYP inhibition Human liver In vitro N B s B-029-Hu-x-CcYP 422.4.15
microsomes
CYP inhibition by M23 Human liver In vitro N Janssen, US .-026—Hu-X—CYP 4.2.2.4.16
microsomes (FK10650)
CYP inhibition by M25 Human liver In vitro N Janssen, US .-161-Hu-X-CYP 42.2.4.17
microsomes (FK10597)
CYP inhibition by M34 Human liver In vitro N Janssen, US .—l62—Hu—X—CYP 4.2.2.4.18
microsomes (FK10598)
CYP inhibition by PCI-45227 (M37)" Human liver In vitro N B vs B-016-Hu-x-CYP 422419
microsomes
CYP induction Human hepatocytes In vitro -, Us .-075-Hu—X-INDC 4.2.2.4.14
Tissue and blood distribution, metabolism and Rat (M) PO, IV B s - 039-R-PO-ADME 4223.1
excretion
Blood distribution, covalent binding, metabolism and Rat (M, F) PO N Janssen, Belgium .—022-R-PO-AME 4.2.24.8
excretion (FK10242)
Metabolism and biliary excretion Rat (M) PO N Janssen, Belgium Bos1-r-PO-EXC 42249
(FK10301)
Pharmacokinetics and metabolism of [Ds]-ibrutinib Rat (M) v N Janssen, Belgium .—158-R-1V-PK 4.2.2.4.10
(FK10394)
(Continued)
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2.6.5.1 EMEREAR - —EXR (E)
Test Article: Ibrutinib
GLP
Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Blood distribution, covalent binding, metabolism and Dog (M) PO N Janssen, Belgium .—189-D-PO-AME 4.2.2.4.11
excretion (FK10389)
Total  radioactivity levels and  metabolite Human PO N Janssen, Belgium .-188-Hu-PO-MT 4.2.2.4.12
identification from human mass balance study (FK10267)
CLL1004
Identification and estimation of the abundance of the Human PO N Janssen, Belgium .-129-Hu-PO-MT 422413
metabolites in human plasma after single and multiple (FK10347)
oral administration (Clinical trial PCI-32765CLL1002
and PCYC-1111-CA)
Assessment S-enantiomer exposure Rat, dog, human PO N Janssen, Belgium .—159-V-PO-MT 4.2.2.4.20
plasma (FK10390)

Excretion
Tissue and blood distribution, metabolism and Rat (M) PO, IV Y B us l-039-R-PO-ADME 4223.1
excretion
Blood distribution, covalent binding, metabolism and Rat (M, F) PO N Janssen, Belgium .-022-R-PO-AME 422438
excretion (FK10242)
Blood distribution, covalent binding, metabolism and Dog (M) PO N Janssen, Belgium .-189—D-PO-AME 422411
excretion (FK10389)
Total radioactivity levels and metabolite Human PO N Janssen, Belgium .-188-Hu-PO-MT 422.4.12
identification from human mass balance study (FK10267)
CLL1004
Metabolism and biliary excretion Rat (M) PO N Janssen, Belgium - 0s1-r-PO-EXC 42249

(FK10301)
Pharmacokinetic Drug Interactions
Protein interaction with warfarin Human plasma In vitro N Janssen, Belgium B 1 44-Hu-x-PKRX 4226.1

(FK10377)

(Continued)
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2.6.5.1 EMEREAR - —EXR (E)
Test Article: Ibrutinib
GLP

Type of Study Test System Route Compliance Testing Facility Study No. Location in CTD
Transport of ibrutinib and PCI-45227 (M37)* HEK293 (OATP) In vitro N Janssen, Belgium .-103-V-X-TS 42262

cell lines (FK10340)
P-gp/MDR1: LLC-PKI cells In vitro N Janssen, Belgium .—191-V-X-TS 42263
Substrate and inhibition potential of M23 (FK10643)
P-gp/MDRI: LLC-PK1 cells In vitro N Janssen, Belgium .-157-V—X-TS 4.2.2.64
Substrate and inhibition potential of M25 (FK10576)
P-gp/MDRI: LLC-PK1 cells In vitro N Janssen, Belgium .-158-V—X—TS 422.6.5
Substrate and inhibition potential of M34 (FK10577)
OATPI1B1 - OATP1B3: HEK293 cells In vitro N Janssen, Belgium .-028-V-X-TS 4.2.2.6.6
Inhibition potential of ibrutinib and major metabolites (FK10654)
OATI1 - OCT2: CHO cells In vitro N Janssen, Belgium .-025-V-X-TS 4.2.2.6.7
Inhibition potential of ibrutinib and major metabolites (FK10656)
OAT3: MDCK II cells In vitro N Janssen, Belgium .-027-V—X-TS 42.2.6.8
Inhibition potential of ibrutinib and major metabolites (FK10655)
P-gp ICs, analysis in the presence of loperamide MDCK cells In vitro N -, UK .-OOS-MDCK-X-TI 4.2.2.6.9
BCRP: Inside-out vesicles In vitro N Janssen, Belgium .-180-V—X—TS 42.2.6.10
Inhibition potential of ibrutinib and major metabolites (FK10657)
Other
Purification and analysis of ['*C]-ibrutinib® NA NA Y Janssen, Belgium ._ 191-Z-Z-PK-OTH 42271

(FK10287)

Preparation of dosing formulations of ['*C]-ibrutinib® NA NA Y Janssen, Belgium .-192-Z-Z-PK-OTH 42272

(FK10274)

* PCI-45227 is the dihydrodiol metabolite of ibrutinib (M37).

® No tabulation.

¢ Study was conducted in a male DBA/10laHsd mouse established type II collagen arthritis model.

BCRP = breast cancer resistance protein; CHO = Chinese Hamster Ovary; CYP = cytochrome P450; F = female; GLP = Good Laboratory Practice; HEK = human embryonic kidney; ICs, = half-
maximal inhibitory concentration; IV = intravenous; IP = intraperitoneal; M = male; MDCK = Madin-Darby canine kidney; OAT = organic anion transporter; OATP = organic anion transporting
polypeptide; OCT = organic cation transporter; P-gp = P-glycoprotein; PO = oral; RD = repeat dose; S9 = post-mitochondrial fraction of tissue homogenate; SC = subcutanecous; SDE = single-dose

escalation
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Test Article: Ibrutinib

Information concerning these studies can be found in Mod 2.6.4.2.

£AUL )

L=

LI R ST



01

EDMS-ERI-72525625/ 1.0

26.53 A EMENREER : Invitro [2H (T HRU

Test Article: Ibrutinib

Type of Study: Permeability of ibrutinib in Caco-2 and MDR1-MDCK cell lines Study No.: .-15 1-MDCK-X-TI Location in CTD: 4.2.2.2.1

Method:

Caco-2 and MDR1-MDCK cells were used to investigate the bidirectional permeability of ibrutinib in the absence and presence of the P-gp inhibitors verapamil and cyclosporine A. Ibrutinib was
evaluated as a P-gp inhibitor in MDR1-MDCK cells using loperamide as the P-gp substrate. Cells were incubated with test compounds (2 hours for Caco-2 cells, 1 hour for MDR1-MDCK cells)
and transport was measured in basolateral to apical and apical to basolateral directions. The amount of compound permeated into receiver compartments was measured by LC-MS/MS.

Tabulated Results

Caco-2 Cells

Ibrutinib (10 pM) Atenolol (10 pM) Propranolol (10 uM) Talinolol (10 uM)
Verapamil (uM) A->B B2>A A>B B2>A A>B B2A A->B B2A
Poop (x 10 cm.s™)? 0 57.9 7.55 0.370 0.771 50.1 24.0 0.315 25.8
100 46.1 433 0.916 0.481 50.3 27.5 1.94 3.18
Efflux Ratio (B->A/A->B) 0 0.13 2.08 0.479 81.9
100 0.094 0.525 0.547 1.64
MDR1-MDCK Cells
Ibrutinib (10 pM) Prazosin (10 uM) Propranolol (10 uM)
Cyclosporine A (uM) A2B B2A A2>B B2A A2>B B2A
Pypp (x 107 cm.s™)? 0 54.1 29.4 4.01 64.4 56.8 335
10 65.4 22.4 35.8 9.42 54.4 35.8
Efflux Ratio (B>A/A->B) 0 0.542 16.1 0.590
10 0.342 0.263 0.658
P-gp Substrate: Loperamide (5 pM)
P-gp Inhibitor: None Ibrutinib (50 uM) Cyclosporine A (10 uM) Ketoconazole (50 uM)
A>B B2>A A>B B2>A A>B B2>A A>B B2>A
Pypp (x 10 cm.s™)? 3.54 81.7 24.3 9.98 28.1 9.03 35.7 24.1
Efflux Ratio (B->A/A->B) 23.1 0.411 0.321 0.675

Additional Information: The % recovery of ibrutinib in the A-B direction in the presence and absence of verapamil was 21.4 and 25% respectively. This may indicate a possible binding,
solubility or metabolism issue with compound.

P N=2
A->B = apical to basolateral; B> A = basolateral to apical, LC-MS/MS = liquid chromatography-tandem mass spectrometry; P,,, = apparent permeability; P-gp = P-glycoprotein
(Continued)
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2653 A ZEWMERESER : Invitro IZTH T BRI (=)

Test Article: Ibrutinib

Type of Study: Transepithelial transport of ['*C]-ibrutinib in Caco-2 cell lines Study No.: .-181—V-X-TS (FK10429)

Location in CTD: 4.2.2.2.2

Method:

The transport of ['*C]-ibrutinib at 10 pM was measured across Caco-2 cells for an incubation period of 15, 60 and 120 min. The 60 min Py, data are reported in this table (transport was linear up
to 60 min and saturation of transport of ['*CJ-ibrutinib was observed after 120 min). Metabolic profiling of the medium in the donor and acceptor compartment, 120 min after spiking of the
compound, in the presence and absence of ketoconazole (CYP3A4 inhibitor) and 10% fetal calf serum (FCS) was performed. Atenolol and levocabastine were included as reference substances for

low and high absorption, respectively.

Tabulated Results
Caco-2 Cells (60 min)
FCS (10%) ["*C]-Ibrutinib (10 uM) ['*C]-Ibrutinib (10 pM) + [*H]-Atenolol (20 uM) [*H]-Levocabastine (20 uM)
Ketoconazole (1 uM)
A->B B>A A>B B>A A>B B>A A>B B>A
Poop (x 10° cms™)? - 37.18+5.76 11.87+0.80 33.80+4.49 10.75+2.64 0.34+0.08 0.46+0.06 11.97+2.38 19.56+1.06
+ 36.03£12.66 12.83+2.07 34.12+11.84 13.57+6.27 0.29+0 0.48+0.13 22.16+2.54 11.58+4.84
Efflux Ratio (B>A/A>B) - 0.32 0.32 1.35 1.63
+ 0.36 0.40 1.66 0.52
Caco-2 Cells (60 min) — with correction for metabolism of ibrutinib
FCS (10%) ["*C]-Ibrutinib (10 pM)
A->B B>A
P,y (x 10 cm.s™)? - 32.63+5.06 11.87+0.80°
+ 30.68+10.78 12.83+2.07°
Efflux Ratio (B>A/A->B) - 0.37
+ 0.41

Additional Information:
The effect of ketoconazole on the overall metabolism of ibrutinib in Caco-2 cells was limited. The addition of FCS slowed down the metabolism.

Meanztstandard deviation, N=3
*Papp B2 A is not corrected for metabolism
A->B = apical to basolateral; B> A = basolateral to apical; FCS = fetal calf serum; P,,, = apparent permeability

(Continued)
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BEERER - Invitro 2B (T HRIUN (B E)

Test Article: PCI-45227 (M37)

Type of Study: Permeability of PCI-45227 (M37, ibrutinib dihydrodiol metabolite) in Caco-2 and

MDR1-MDCK cell lines

Study No.: JJfo17-V-X-ADMET

Location in CTD: 4.2.2.2.3

Method:

Caco-2 and MDR1-MDCK cells were used to investigate the bidirectional permeability of PCI-45227 (M37) in the absence and presence of the P-gp inhibitor cyclosporine A. PCI-45227 (M37)
was evaluated as a P-gp inhibitor in MDR1-MDCK cells using loperamide as the P-gp substrate. Cells were incubated with test compounds (2 hours for Caco-2 cells, 1 hour for MDR1-MDCK
cells) and transport was measured in basolateral to apical and apical to basolateral directions. The amount of compound permeated into receiver compartments was measured by LC-MS/MS.

Tabulated Results

PCI-45227 (M37) (10 uM)

Caco-2 Cells

Atenolol (10 uM) Propranolol (10 uM)

Talinolol (10 uM)

A2B B2A A=2B B2A A2B B2A A2B B2A
P, (x 10 cm.s™)? 18.2 36.6 0.220 0.403 53.7 26.7 0.497 15.6
Efflux Ratio (B>A/A>B) 2.01 1.83 0.497 314
MDR1-MDCK Cells
PCI-45227 (M37) (10 uM) Prazosin (10 uM) Propranolol (10 uM)
Cyclosporine A (uM) A2B B2>A A->B B2>A A-B B2>A
Pypp (x 10 cm.s™)? 0 1.04 55.6 5.69 65.6 68.8 28.6
10 27.6 244 30.8 14.5 55.3 28.9
Efflux Ratio (B>A/A>B) 0 53.3 11.5 0.416
10 0.883 0.471 0.523
P-gp Substrate: Loperamide (5 uM)
P-gp Inhibitor: None PCI-45227 (M37) (50 uM) Cyclosporine A (10 pM) Ketoconazole (50 M)
A2B B2A A2B B2A A2B B2A A2B B2A
Pypp (x 10 cm.s™)? 0.831 66.4 1.01 523 6.83 15.2 11.1 20.7
Efflux Ratio (B>A/A>B) 79.9 52.0 222 1.86
P N=2

A—>B = apical to basolateral; B> A = basolateral to apical; LC-MS/MS = liquid chromatography-tandem mass spectrometry; P-gp = P-glycoprotein
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2653 B EMIERR: EEKRSEROKIN (¥VUR)
Test Article: Ibrutinib
Location in CTD 42224 42225 4.2.1.2.7
Study No. - 139-M-PO-PKI - 090-M-1v/1P/SC-PKI l-065-M-PO-EFI
Species Mouse (CD1) Mouse (CD1) Mouse (DBA/10laHsd)
Feeding Condition Ad libitum Ad libitum Ad libitum
Vehicle/Formulation 0.331, 1.42 mg/mL ibrutinib 6 mg/mL ibrutinib MC 1%/Cremophor EL 0.4%/water
1% MC, 0.4% Cremophor® EL, suspension 20% HP-B-CD solution 98.6%

Route Oral gavage v 1P SC Oral gavage
Gender (M/F)/Number of E:3 E:2 M: 3
Animals
Dose (mg/kg) 3.31° 14.2° 30 12.5
Sample Plasma Plasma Plasma
Analyte Ibrutinib Ibrutinib Ibrutinib
Assay LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters

Ciax (ng/mL) 44.5 474 16000 4680 2540 280

Tmax (h) 0.083 0.333 - 0.0833 0.333 0.083

AUC._, (ngeh/mL) 41.5 573 4810 3020 4470 360

ty2 (h) 1.71 3.10 a: 0.206 0.792 437

B:0.710

Clearance (L/h/kg) 6.24

Vss (L/kg) 1.92

Bioavailability (%) 7.8° 25.2° 62.8 93.1 18.0°

Pharmacokinetic Parameters: estimated from mean plasma concentration
* Dose administered based on analysis of ibrutinib in the dosing solution; nominal doses were 3.13 and 12.5 mg/kg

® Calculated using the parameters for IV administration reported in study

.—O90-M-IV/IP/ SC-PKI.

HP-B-CD = hydroxypropyl-B-cyclodextrin; F = female; IP = intraperitoneal; IV = intravenous; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male; MC = methylcellulose;

SC = subcutaneous
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2653 C EYFEHRR: EEBEEEOBRIR (v H)
Test Article: Ibrutinib
Location in CTD 42226
Study No. B-093-R-PO/IV-PKI
Species Rat
Feeding Condition Fasted Fasted
Vehicle/Formulation 2 mg/mL ibrutinib 10 mg/mL ibrutinib
20% HP-B-CD 0.1% SLS, 1% MC, 0.4% CrEL,
solution suspension
Route v Oral gavage
Gender (M/F)/Number of Animals M:3 M:3
Dose (mg/kg) 4 10 30
Sample Plasma Plasma Plasma Plasma Plasma
Analyte Ibrutinib Ibrutinib PCI-45227 Ibrutinib PCI-45227 Ibrutinib Ibrutinib
(M37) (M37)
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters Jugular Vein Portal Vein Jugular Vein Portal Vein Jugular Vein
Ciax (ng/mL) 3280+160 21001430 274+188 489+462 261+197 2010+710 429+258
Tmax (h) 0.083 0.333+0.000 0.333+0.000 0.333 £0.000 0.555+0.385 0.247+0.144 0.333+0.000
AUC,_,, (ngeh/mL) 1390+210 2560+1190 7294473 795+568 8344636 3580+890 1190690
t12 (h) [%AUC] a: 0.231£0.031 [95.3] 7.50+8.15 1.33+£0.20 4.65+2.57 1.30+0.16 2.03+0.96 1.53+0.34
B: 8.56+6.90 [4.7]
Clearance (L/h/kg) 2.92+0.47 - - - - - -
Vss (L/kg) 2.68+2.56 - - - - - -
Absorption (%) - 73.4 - - - 34.2 -
Bioavailability (%) - - - 22.8 - - 114

Pharmacokinetic Parameters: mean+tstandard deviation
- =not calculated; CrEL = Cremophor®EL; HP-B-CD = hydroxypropyl-p-cyclodextrin; IV = intravenous; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male; MC =
methylcellulose; SLS = sodium lauryl sulfate

(Continued)
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26,53 C EWHEHER: BEERSEORIR (Tvb) ESE)
Test Article: Ibrutinib
Location in CTD 42227
Study No. B-011-R-PO/IV-PKI
Species Rat
Feeding Condition Fasted Fasted Not fasted
Vehicle/Formulation 2 mg/mL ibrutinib 10 mg/mL ibrutinib
20% HP-B-CD 0.1% SLS, 1% MC, 0.4% CrEL, suspension
solution
Route v Oral gavage
Gender (M/F)/Number of Animals E:3 E:3
Dose (mg/kg) 4 10 30
Sample Plasma Plasma Plasma Plasma Plasma
Analyte Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters Jugular Vein Portal Vein Jugular Vein Portal Vein Jugular Vein
Cnay (ng/mL) 3030+250 16601000 363190 6390° 1020+450°
Tax (h) 0.083+0.000 0.083+0.000 0.389+0.529 0.083" 1.040.0°
AUC,.,, (ngeh/mL) 1920+530 2040+800 808+221 7170° 3330+1060°
t12 (h) [%AUC] a: 0.437+0.12 [99] 3.04+0.76 1.20+0.15 1.02* 0.98+0.22°
B: 11.2+5.4[1]
Clearance (L/h/kg) 2.44+0.807 - - - -
Vss (L/kg) 1.89+0.17 - - - -
Absorption (%) - 453 - 53.1 -
Bioavailability (%) - - 18.0 - 24.7°
Pharmacokinetic Parameters: mean+standard deviation, mean or individual value
* Cpax and Ty, determined from 2 rats, all other PK parameters estimated from 1 rat.
% Chax and Tpax determined from 4 rats, all other PK parameters estimated from 3 rats.
- = not calculated; CrEL = Cremophor®EL; HP-B-CD = hydroxypropyl-B-cyclodextrin; F = female; IV = intravenous;
LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male; MC = methylcellulose; SLS = sodium lauryl sulfate
(Continued)
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2653 C EWBEHER : HERSEOBRIIR (Svbh) @S)
Test Article: Ibrutinib
Location in CTD 42228 42229
Study No. - 148-R-PO-PKI -082-R-1V/IP/SC-PKI
Species Rat Rat
Feeding Condition Ad libitum Fasted Ad libitum
Vehicle/Formulation 20 mg/mL ibrutinib 3 mg/mL ibrutinib
0.1% SLS, 1% MC, 0.4% CrEL, suspension 20% HP-B-CD solution

Route Oral gavage v 1P SC
Gender (M/F)/Number of Animals M:4 M:3
Dose (mg/kg) 100 30
Sample Plasma Plasma
Analyte Ibrutinib Ibrutinib
Assay LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters

Ciax (ng/mL) 672+147 6014417 64500+30400 3050 1930+120

Tmax (h) 1.5£1.0 2.5£1.0 - 1.0£0.0 1.0£0.0

AUC,., (ngeh/mL) 55704910 3870+2600 137002200 6480° 12500400

t12 (h) [%AUC] 2.85+0.63 3.08+0.82 a: 0.041+0.0136 [20] 2.41° 1.90+0.21

f:0.513+0.060 [75]
v: 4.51+1.81 [5]

Clearance (L/h/kg) 2.23+0.39

Vss (L/kg) 1.98+0.22

Absorption (%)

Bioavailability (%) 12.2° 8.5° - 47.3° 91.4
Pharmacokinetic Parameters: mean+standard deviation or mean
z Calculated using the parameters for IV administration reported in study .-OSZ-R—IV/IP/SC-PKI

n=2
- = not calculated; CrEL = Cremophor®EL; IP = intraperitoneal; HP--CD = hydroxypropyl-B-cyclodextrin; IV = intravenous;
LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male; MC = methylcellulose; SC = subcutaneous; SLS = sodium lauryl sulfate
(Continued)
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2.6.5.3 C EMEHEERER  BERKREZOTRIN (Tv k) HEE)

Test Article: Ibrutinib/PCI-45227 (M37)

Location in CTD 4.2.22.10
Study No. B-032-R-1V-PKI
Species Rat
Feeding Condition Ad libitum Ad libitum
Vehicle/Formulation 2 mg/mL ibrutinib 2 mg/mL PCI-45227 (M37)
20% HP-B-CD solution 20% HP-B-CD solution
Route v v
Gender (M/F)/Number of Animals M:4 M:4
Dose (mg/kg) 4 4
Sample Plasma Plasma
Analyte Ibrutinib PCI-45227 (M37) PCI-45227 (M37)
Assay LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters
Cnay (ng/mL) 3920+586° 89.6+18.0 4540+931°
Toax (h) 0.083+0.00* 0.500+0.00 0.083+0.00*
AUC,.,, (ngeh/mL) 2150+329 180+10.2 4060+846
ty2 (h) 16.6+3.89 1.32+0.175 4.89+3.02
Clearance (L/h/kg) 1.90+0.288 1.02+0.243
Volume of Distribution (L/kg)
Vz 44.4+7.14 7.07+4.08
Vss 1.50+0.216 1.49+0.639
Metabolite/Parent Ratio (%)°
AUC 7.95+1.51
Cnax 2.11+0.181
Metabolite Formed (%)° 4.43+0.250

Pharmacokinetic Parameters: mean+standard deviation
* Maximum plasma concentration (Cy,y) and time to Cay (Timay) for ibrutinib and PCI-45227 (M37) dosed IV were noted as the first measurable concentration observed.
® Metabolite/ parent ratio (%; AUC) = (AUCq... pcr4527/ MWecras227) / (AUCq. sorutinio / MWipruginiv) X 100;
Metabolite/ parent ratio (%; Cpax) = (Cmax pcr-45227/MWpci145227) / (Crnax ibrutinib /M Wibrutinis) X 100
¢ Metabolite formed (%) = AUCO-oc,PCI-45227(formed following IV Ibrutinib)/ AUCO-oo,PCl-45227(following IV PCI-45227) X 100

HP-B-CD = hydroxypropyl-B-cyclodextrin; IV = intravenous; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male
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2653 D EYBEAR HEKRSROKIR (1X)
Test Article: Ibrutinib
Location in CTD 4.2.22.11
Study No. l-020-D-PONV-PK
Species Dog
Feeding Condition Fasted overnight Fasted overnight Fed 30 minutes before dosing Fed 30 minutes before dosing
Vehicle/Formulation 10, 50 mg per capsule 10, 50 mg per capsule 10, 50 mg per capsule 10, 50 mg per capsule
Route Oral Oral Oral Oral
Gender (M/F)/Number of Animals M:4 F:4 M:4 F:4
Dose (mg/kg)® 10 10 10 10
Sample Plasma Plasma Plasma Plasma Plasma Plasma Plasma Plasma
Analyte” Ibrutinib PCI-45227 Ibrutinib PCI-45227 Ibrutinib PCI-45227 Ibrutinib PCI-45227
M37) (M37) (M37) (M37)
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters
Ciax (ng/mL) 137+144 55448 126+55 70420 248+380 57+75 55452 44439
Tmax (h) 1.25+0.50 1.25+0.50 1.00+0.0 1.00+0.0 1.63+0.75 1.75+0.50 1.13+0.63 1.13+0.63
AUC,., (ngeh/mL) 363+310 2154223 427+111 351+140 7211117 257+358 156+87 159+136
ty2 (h) 6.38 +4.13 2.44+0.93 4.35+0.48 3.84+0.90 3.63+1.76 2.05+0.50 3.2743.21 2.08+1.04
Bioavailability (%)° 6.9+6.2 - 10.543.7 - 14.4+22.8 - 3.8+£2.3 -
Pharmacokinetic Parameters: mean+standard deviation
* The animals were administered a combination of 10 and 50 mg capsules to achieve a dose level of approximately 10 mg/kg.
® PCI-45227 is the dihydrodiol metabolite of ibrutinib (M37)
¢ Tbrutinib was also administered IV in these studies and the associated parameters were used to calculate bioavailability
- = not calculated; F = female; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male
(Continued)

£UL )

L=

LR ST



61

EDMS-ERI-72525625/ 1.0

2653 D EYIEHRER : EEKZSEORI (F1X) EE)
Test Article: Ibrutinib
Location in CTD 422211
Study No. l-020-D-PONV-PK
Species Dog
Feeding Condition Fasted
Vehicle/Formulation 8 mg/mL ibrutinib
20% HP-B-CD solution

Route v
Gender (M/F)/Number of Animals M:4 F:4
Dose (mg/kg) 4 4
Sample Plasma Plasma Plasma Plasma
Analyte Ibrutinib PCI-45227 (M37) Ibrutinib PCI-45227 (M37)
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters

Cnay (ng/mL) 1220£140 2142 11204400 56+2

Toax (h) - 0.75+0.29 - 0.50+0.0

AUC,.,, (ngeh/mL) 2120+330 83+32 1690+330 182+12

o,

::ZZ 83 {Qigg} ool 5]6] terminal ty5:1.64+0.21 e {g]l] terminal t;,:1.99:£0.87

Clearance (L/h/kg) 1.92+0.26 - 2.43+0.48 -

Vss (L/kg) 4.53+0.52 - 5.76+2.21 -

Pharmacokinetic Parameters: mean+tstandard deviation
- = not calculated; F = female; HP-f-CD = hydroxypropyl-p-cyclodextrin; IV = intravenous; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male

(Continued)
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2.6.53 D EMERESER  BEREKRERORIN (41 X) HEE)

Test Article: Ibrutinib

Location in CTD 422212
Study No. l-019-D-PO-PKE
Species Dog
Feeding Condition Fasted overnight
Vehicle/Formulation® Capsule (A) Capsule (B) Suspension Capsule (D) Capsule (E) Capsule (F) Capsule (G) Capsule (H)
Route Oral Oral Oral Oral Oral Oral Oral Oral
Gender (M/F)/Number of Animals M:4 M:4 M:4 M:4 M:4 M:4 M:4 M:4
Dose (mg/kg)” 10 10 10 10 10 10 10 10
Day of Dosing® 1,3 22,24 36, 38 64, 66
Sample Plasma Plasma Plasma Plasma Plasma Plasma Plasma Plasma
Analyte Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters
Ciax (ng/mL) 56.0+45 94.0+87 1144 130+132 58.0+82 93.0+116 165+135 129+98
Tnax (h) 1.13+0.63 1.88+1.55 0.50 1.38+0.75 1.63£0.75 1.75+0.50 1.38+0.75 1.75+0.50
AUC,., (ngeh/mL) 17577 289+229 399¢ 296+190 207+228 305+310 5234355 357+190

Additional Information: Drug substance: micronized ibrutinib in capsules B through H, and in the suspension; non-micronized ibrutinib in capsule A

Excipients: Capsules A, B, E, F contained microcrystalline cellulose, croscarmellose sodium, sodium lauryl sulfate, magnesium stearate (additionally, Gelucire® 44/14 in capsule E; vitE TPGS in
capsule F); Capsule D contained Gelucire® 44/14; Capsule G contained microcrystalline cellulose, croscarmellose sodium, sodium lauryl sulfate; Capsule H contained citric acid monohydrate,
croscarmellose sodium, and sodium lauryl sulfate. The suspension contained methylcellulose, Cremophor®EL, sodium lauryl sulfate, and water

Pharmacokinetic Parameters: mean+standard deviation or mean

* Formulation compositions are described under Additional Information

® Nominal dose based on a 10 kg dog

Z Each formulation was administered to 2 dogs on the first day listed; two days later, 2 dogs received the formulation opposite from the first day.
n=2

- = not calculated; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male; VitE-TPGS = vitamin E-D-oa-tocopheryl polyethylene glycol succinate
(Continued)
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2.6.53 D EMERESER  BEREKRERORIN (41 X) HEE)

Test Article: Ibrutinib

Location in CTD 42326
Study No. -015-D-SC/PO-TXE
Species Dog
Feeding Condition Fasted overnight
Vehicle/Formulation® 10 mg/mL A 15 mg/mL A 50 mg/mL B 100 mg/mL C 100 mg/mL B
Route Oral Oral Oral Oral Oral Oral Oral Oral Oral Oral
Gender (M/F)/Number of Animals M:1 F:1 M:1 F:1 M:1 F:1 M:1 F:1 M:1 F:1
Dose (mg/kg) 11 11 100 100 100 100 200 200 200 200
Day of Dosing 0 30 30 37 37
Sample Plasma Plasma Plasma Plasma Plasma Plasma Plasma Plasma Plasma Plasma
Analyte Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Assay LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS LC-MS/MS
Pharmacokinetic Parameters
Cnay (ng/mL) 577 352 7620 8290 788 1100 81.7 160 834 880
T max (h) 1 1 1 1 2 1 1 2 4 1
AUC,., (ngeh/mL) 864 797 27400 40700 3630 5050 664 670 5620 2810
ty2 (h) 2.82 2.87 2.36 2.60 2.47 1.58 3.02 2.63 2.32 1.73

Additional Information: Formulation A: aqueous vehicle containing 20% hydroxypropyl-p-cyclodextrin; Formulation B: aqueous vehicle containing 0.1% sodium lauryl sulfate, 1%
methylcellulose and 0.4% Cremophor® EL; Formulation C: aqueous vehicle containing 1% methylcellulose and 0.4% Cremophor® EL.

Pharmacokinetic Parameters: individual value
* Formulation compositions are described under Additional Information

F = female; LC-MS/MS = liquid chromatography-tandem mass spectrometry; M = male
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2654 A EYPHEHAR  REREROBRIR (Tv k)

Test Article: Ibrutinib

Location in CTD 42321

Study Type / Study No. 2-Week Toxicity / JJ146-R-PO-TXI1

Species Rat, Sprague-Dawley

Feeding Condition Ad libitum

Vehicle/Formulation 1% MC, 0.4% Cremophor EL, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma

Analyte Ibrutinib

Assay LC-MS/MS

Gender (M/F)/Number of Animals/Timepoint M:1 F:1 M:1 F:1

Dose (mg/kg) 10 10 200 200

Duration of Dosing (days) 14 14 14 14

Pharmacokinetic Parameters
Cnay (ng/mL) 82 266 990 7450
Cnay/dose (mg/mL) 8.2 26.6 5.0 373
Toax (h) 1 1 1 1
AUC 24 (ng*h/mL) 165 534 9900 44800
AUC 4, /dose (mgeh/mL) 16.5 53.4 49.5 224

Additional Information
2/sex/group

Pharmacokinetic Parameters: mean

AUC = area under the plasma concentration-time curve; Cy, =

M = male; T, = time to maximum concentration

maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;

(Continued)
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2654 A EPIEHEER RERSERORR (Sv k) @HS)
Test Article: Ibrutinib

Location in CTD 42323

Study Type / Study No. 4-Week Toxicity / .-017-R-PO-TX

Species Rat, Sprague-Dawley

Feeding Condition Ad libitum

Vehicle/Formulation 0.5% methylcellulose, 0.4% Cremophor EL, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample Plasma

Analyte Ibrutinib

Assay LC-MS/MS

Gender (M/F)/Number of Animals/timepoint M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3

Dose (mg/kg) 2.5 2.5 40 40 300 150 2.5 2.5 40 40 300 150

Duration of Dosing (days) 1 1 1 1 1 1 26 26 26 26 26 26

Pharmacokinetic Parameters
Chax (ng/mL) 40 60 370 1100 1280 2940 50 70 650 1700 2000 3130
Cay/dose (mg/mL) 20 20 10 30 4 20 20 30 20 40 10 20
Tmax (h) 1 1 1 1 4 2 1 1 2 1 2 1
AUC (ngeh/mL)* 90 160 1010 3330 11100 14800 140 180 2800 4000 24000 19000
AUC/dose (mgeh/mL)"° 32 60 25 82 34 99 56 72 70 100 80 127
ty (h) 14 1.6 1.2 1.2 6.0 2.5 4.0 4.1 2.0 1.9 4.0 8.6

Additional Information

First day of dosing was designated study Day 0. Duration of dosing — 1 day for study Day 0 and 26 days for study Day 25.

* AUC;yr on Day 0 and AUC._,4 on Day 25.
°Dose-normalized AUC,

Pharmacokinetic Parameters: estimated from mean plasma concentration

AUC = area under the plasma concentration-time curve; Cp,,x = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;

M = male; t,, = half-life; T,,,x = time to maximum concentration

(Continued)
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2654 A EPHEHR  RERSREORR (Sv b)) @ES)

Test Article: Ibrutinib

Location in CTD 4.2.3.2.4

Study Type / Study No. 13-Week Toxicity / .—O68-R-PO-TX

Species Rat, Sprague-Dawley

Feeding Condition Ad libitum

Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma

Analyte Ibrutinib

Assay LC-MS/MS

Gender (M/F)/Number of Animals/timepoint M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3

Dose (mg/kg) 30 30 100 100 300 300 30 30 100 100 300 175%

Duration of Dosing (days) 1 1 1 1 1 1 79 79 79 79 79 79

Pharmacokinetic Parameters
Cax (ng/mL) 546 1557 627 3050 989 5263 618 1413 666 1923 1847 3970
Cay/dose (mg/mL) 18.2 51.9 6.27 30.5 3.30 17.5 20.6 47.1 6.66 19.2 6.16 22.7
Toax (h) 0.5 1.0 2.0 1.0 4.0 2.0 0.5 0.5 1.0 1.0 1.0 8.0
AUC (ngeh/mL)"° 1458 4565 3660 14652 10249 43331 2480 19712 5506 20661 21732 51549
AUC/dose (mgeh/mL)° 48.4 147 34.1 146 34.0 144 82.7 657 55.1 207 72.4 295
ty; (h) 0.93 1.6 2.0 29 3.1 2.7 3.0 NR 4.6 2.1 2.8 NC

Additional Information

10/sex/group

First day of dosing was designated study Day 0. Duration of dosing — 1 day for study Day 0 and 79 days for study Day 78.

Pharmacokinetic Parameters: estimated from mean plasma concentration

* 1In females, the dose was lowered from 300 to 175 mg/kg/day from Day 8 onwards.
> AUC;,on Day 0 and AUCy,40n Day 78.

“Dose-normalized AUC,q

AUC = area under the plasma concentration-time curve; Cp,,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;
M = male; NC = not calculated; NR = not reportable; t,, = half-life; T, = time to maximum concentration
(Continued)
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2654 A EYPEHER RERSRORER (Sv k) ESE)
Test Article: Ibrutinib

Location in CTD 4.2.3.2.4

Study Type / Study No. 13-Week Toxicity / .—O68-R-PO-TX (Continued)

Species Rat, Sprague-Dawley

Feeding Condition Ad libitum

Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma

Analyte PCI-45227 (M37)

Assay LC-MS/MS

Gender (M/F)/Number of Animals/timepoint M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3 M:3 F:3

Dose (mg/kg) 30 30 100 100 300 300 30 30 100 100 300 175%

Duration of Dosing (days) 1 1 1 1 1 1 79 79 79 79 79 79

Pharmacokinetic Parameters
Cax (ng/mL) 499 1006 435 640 1280 1503 283 744 405 736 1322 956
Cay/dose (mg/mL) 16.6 335 4.35 6.40 4.27 5.01 9.43 24.8 4.05 7.36 441 5.46
Toax (h) 1.0 1.0 2.0 2.0 4.0 4.0 2.0 24 2.0 1.0 8.0 1.0
AUC (ngeh/mL)"° 1939 4394 2175 4430 12558 13061 1536 12758 3698 6872 17547 13055
AUC/dose (mgeh/mL)° 64.4 146 20.1 44.0 41.5 41.9 51.2 425 37.0 68.7 58.5 74.6
ty; (h) 3.0 3.0 2.0 33 3.3 4.8 3.5 NC 4.0 3.6 NC 4.3

Additional Information

10/sex/group

First day of dosing was designated study Day 0. Duration of dosing — 1 day for study Day 0 and 79 days for study Day 78.

Pharmacokinetic Parameters: estimated from mean plasma concentration

* 1In females, the dose was lowered from 300 to 175 mg/kg/day from Day 8 onwards.

> AUC;,on Day 0 and AUCy,40n Day 78.
“Dose-normalized AUC,q

AUC = area under the plasma concentration-time curve; Cp.x =

maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;

M = male; NC = not calculated; NR = not reportable; t;, = half-life; T, = time to maximum concentration
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2654 A EPHEHR  RERSREORR (Sv b)) @ES)

Test Article: Ibrutinib

Location in CTD 423721

Study Type / Study No. 28 and 33 Day Immunotoxicology Study/ .-017-R-PO-IMTX (TOX10535)

Species Rat, Sprague-Dawley

Feeding Condition Ad libitum

Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma

Analyte Ibrutinib PCI-45227 (M37)

Assay LC-MS/MS LC-MS/MS

Gender (M/F)/Number of Animals/timepoint F:3 F:3 F:3 F:3 F:3 F:3

Dose (mg/kg) 10 30 100 10 30 100

Duration of Dosing (days) 33 33 33 33 33 33

Pharmacokinetic Parameters
Ciax (ng/mL) 908 2473 2673 365 1203 1433
Tmax (h) 0.5 1 2 0.5 1 2
AUCy4n (ngeh/mL) 995 4984 13765 1027 4368 10162

Pharmacokinetic Parameters: estimated from mean plasma concentration

AUC = area under the plasma concentration-time curve; Cy,, = maximum plasma concentration; F = female; LC-MS/MS = liquid

Tpax = time to maximum concentration

chromatography with tandem mass spectrometry;
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Test Article: Ibrutinib

Location in CTD 423.2.6

Study Type / Study No. 2-Week Tolerability / .—OIS-D-SC/PO-TXE

Species Dog, Beagle

Feeding Condition Fasted

Vehicle/Formulation 28% hydroxypropyl-p-cyclodextrin

Route Oral gavage

Sample plasma

Analyte Ibrutinib

Assay LC-MS/MS

Gender (M/F)/Number of Animals/timepoint M:2 E:2

Dose (mg/kg) 100/60" 100/60*

Duration of Dosing (days) 14 14

Pharmacokinetic Parameters
Cnay (ng/mL) 4020 4230
Toax (h) 1.5 2.0
AUC 4 (ng*h/mL) 17200 19400
ty, (h) 2.13 2.28

Additional Information

2/sex

PCI-48303, the glutathione metabolite of ibrutinib, was quantified in plasma samples from 2 dogs. The metabolite AUC was less than 5% of the parent.

Pharmacokinetic Parameters: mean

* Dose lowered from 100 to 60 mg/kg/day due to several clinical signs of toxicity (hypoactivity, reduced food consumption) after 8 days of dosing at 100 mg/kg/day.

AUC = area under the plasma concentration-time curve; Cp.x =
M = male; t;, = half-life; T, = time to maximum concentration

maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;

(Continued)
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2654 B EYIEHER: REREERORIER (41X) HS)

Test Article: Ibrutinib

Location in CTD 4.2.3.2.8

Study Type / Study No. 4-Week Toxicity / .—018-D-PO-TX

Species Dog, Beagle

Feeding Condition Feed removed 1 hour before dosing

Vehicle/Formulation 0.5% methylcellulose, 0.4% Cremophor EL, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma

Analyte Ibrutinib

Assay LC-MS/MS

Gender (M/F)/Number of Animals/timepoint M:3 F:3 M:3 F:3 M:5 E:5 M:3 F:3 M:3 F:3 M:5 F:5
Dose (mg/kg) 1.5 1.5 24 24 150 150 1.5 1.5 24 24 150 150
Duration of Dosing (days) 1 1 1 1 1 1 25 25 25 25 25 25

Pharmacokinetic Parameters
Cax (ng/mL)
Cay/dose (mg/mL)
Tax (h)

AUC (ngeh/mL)*

AUC/dose (mgeh/mL)"
tip (h)

3.5£0.19  5.6+0.78
2.3+0.13  3.7£0.52
1.0£0.0 1.0+0.0

5.6£0.4  9.9+0.77

3.5+0.27  6.4+0.57
0.82+0.022 1.1+0.30

949+500  856+543 745706 1710+1010 10+2.2 12+1.4  682+527 911+£710 1480+1710 2180+1610
39.6+20.8 35.7+22.6 5.0+44.7 11.4+6.74 6.7£1.5  7.7+0.96 28.4+22.0 38.0+29.6 9.9+11.0 14.6+10.7
1.0+0.0 1.0£0.0  1.2+045 1.6£0.55 1.0+0.0 1.0+0.0 1.0£0.0  1.3+0.58 10£8.2 3.442.8
14100 15200
1780+810 1990+1220 2060+1830 4800+£2500 18.5£5.0 21.4+1.46 1540+860 1850+960 +17500 +11400
74.3£34.0 83.0+£50.9 13.5+12.4 31.5+16.4 11.6+£3.30 14.2+1.10 64.0£35.8 77.2+39.8 93.9+117 101+£76.1
3.1+1.1 244035 424238 4.0+2.1 1.0+£0.27  2.7+£1.5  2.5+40.52  2.5+0.55 23 2.4+0.39

Additional Information

3/sex at 1.5 and 24 mg/kg, and 5/sex at 150 mg/kg.

First day of dosing was designated study Day 0. Duration of dosing — 1 day for study Day 0 and 25 days for study Day 24.

Pharmacokinetic Parameters: meantstandard deviation or individual value

* AUCjy¢ on Day 0 and AUC.4 on Day 24.
® Dose-normalized AUC,

AUC = area under the plasma concentration-time curve; Cp,,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;
M = male; t;, = half-life; T, = time to maximum concentration

(Continued)
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2654 B EYHEHR  RERSERORIR (1 X) HFE)
Test Article: Ibrutinib
Location in CTD 4.2.3.2.9
Study Type / Study No. 13-Week Toxicity / .—O69-D-PO-TX
Species Dog, Beagle
Feeding Condition Feed removed 1 hour before dosing
Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate
Route Oral gavage
Sample plasma
Analyte Ibrutinib
Assay LC-MS/MS
Gender (M/F)/Number of Animals M:3 F:3 M:6 F:6 M:6 F:6 M:3 F:3 M:5 F:6 M:4 E:5 M:3 F:3 M:5 F:6 M:5 F:6
Dose (mg/kg) 30 30 80 80 220 220 30 30 80 80 220 220 30 30 60° 60° 120°  120°
Duration of Dosing (days) 1 1 1 1 1 1 38 38 38 38 38 38 79 79 79 79 79 79
Pharmacokinetic Parameters
Cnay (ng/mL) 147 136 617 536 536 438 87.2 271 245 1189 2144 998 151 451 1115 842 1859 1044
+135 4673 £689 £626 +250 +142 +26.7 £167 £67.9 +624 +£2404 £523 135 +404 +935 885 2176 718
Ciax/dose (mg/mL) 491 4.53 7.71 6.70  2.44 1.99 2091 9.04  3.06 149 975 454  5.02 15.0 18.6 14.0 15.5 8.70
+4.49 224 +£8.62 £7.82 *1.14 +£0.644 +0.89 £5.55 +0.849 +7.79 +£10.9 £2.38 +4.52 135 156 =£14.8 *18.1 +£5.99
Tomax (h) 1.0 1.0 1.7 1.3 1.3 1.1 0.8 32 1.0 1.3 4.0 2.8 1.0 2.0 2.6 1.2 2.8 24
+0.0 +0.0 x1.2 +0.61 =052 +049 +£029 42 £0.0 +0.61 2.8 3.0 £0.0 +00 3.1 £0.68 £3.0 £2.8
AUC ;5 (ngeh/mL) 263 261 1585 2111 1295 917 310 524 1056 5797 17647 5036 377 1682 3415 2212 12195 6621
+244  £173  £1519 42496 4478  £182  £290 £272  +668 4706 +20921 #4567 +£335 £1786 £3251 *1915 £15165 +7810
AUC/dose (mgeh/mL)" 876  8.69 19.8 264 589 417 10.3 17.5 132 725 802 229 126  56.1 569 369 102 55.2
+8.15 £5.76 £19.0 £31.2 42.16 +0.829 +£9.69 £9.06 4833 +59.0 952 £20.8 *11.2 +59.6 542 £31.9 126 +65.2
tip (h) NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC
Additional Information
First day of dosing was designated as study Day 0. Duration of dosing — 1 day for study Day 0, 38 days for study Day 37, and 79 days for study Day 78.
The inter-animal and/or intra-animal variability in plasma concentrations regardless of dose level, gender, or evaluation day made it impractical to calculate or report half-lives or
AUC .., for any group.
Pharmacokinetic Parameters: mean+tstandard deviation
* Due to poor clinical condition of one or several dogs, doses were lowered from 80 to 60 mg/kg/day and from 220 to 120 mg/kg/day on Day 42. At the high dose (220/120 mg/kg), dosing
holidays occurred for 1 M from Days 32-43, 1 F from Days 35-41, and 1 M from Days 54-58.
®*Dose-normalized AUC,
AUC = area under the plasma concentration-time curve; Cp,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry;
M = male; NC = not calculated; t,, = half-life; T, = time to maximum concentration
(Continued)
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Test Article: Ibrutinib
Location in CTD 4.2.3.2.9
Study Type / Study No. 13-Week Toxicity / .—O69-D-PO-TX (Continued)
Species Dog, Beagle
Feeding Condition Feed removed 1 hour before dosing
Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate
Route Oral gavage
Sample plasma
Analyte PCI-45227 (M37)
Assay LC-MS/MS
Gender (M/F)/Number of Animals M:3 F:3 M:6 F:6 M:6 F:6 M:3 F:3 M:5 F:6 M:4 E:5 M:3 F:3 M:5 F:6 M:5 F:6
Dose (mg/kg) 30 30 80 80 220 220 30 30 80 80 220 220 30 30 60° 60° 120°  120°
Duration of Dosing (days) 1 1 1 1 1 1 38 38 38 38 38 38 79 79 79 79 79 79
Pharmacokinetic Parameters
Cay (ng/mL) 74.7  70.6 165 200 167 140 51.3 92.6 112 374 409 253 337 679 122 102 164 127
+429 £19.5 +£83.2 4+242 4565 222 +£2.93 +473 4463 £219 £279 4£206 +£20.8 +54.5 £107 £85.2 +168 +89.2
Cpnay/dose (mg/mL) 249 235 206 250 0760 0.636 1.71 3.09 1.39  4.68 1.86 1.15 .12 226 2.03 1.70 1.37 1.05
+1.43 +£0.651 =+1.04 +3.03 +0.257 +0.101 +0.098 =+1.58 +0.58 +2.74 +1.27 +0.936 +0.692 +1.82 +1.79 =£1.42 =£1.40 =+0.743
Tomax (h) 1.3 1.0 2.0 2.7 1.8 1.2 8.7 3.7 1.3 1.7 3.5 3.6 1.3 2.7 3.4 1.5 3.8 3.5
+0.58 +0.0 *+l1.1 2.7 041 =+041 I3 +38 +0.67 £1.2 £3.0 +26 £0.58 £1.2 £2.8 £0.55 +£2.7 £2.5
AUC ;5 (ngeh/mL) 224 221 1116 1298 781 474 290 294 757 3119 4545 1855 122 347 768 351 1488 1131
+124  £127 £1098 1522 4445 +94.6 +£227 £172 +£616 £2428 +4360 =+£1630 =£86.6 +316 £950 £226 2151 +£992
AUC/dose (mgeh/mL)" 747 737 14.0 162 355 216 966 980 946 390 207 843 4.08 11.6 12.8 5.86 124 943
+4.12  +423 +£13.7 £19.0 42.02 +0.430 +£7.57 <£5.75 47.70 +304 +£19.8 £742 4288 +10.5 +£15.8 £3.77 *17.9 +8.26
ty2 (h) NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC NC

Additional Information

First day of dosing was designated as study Day 0. Duration of dosing — 1 day for study Day 0, 38 days for study Day 37, and 79 days for study Day 78.

The inter-animal and/or intra-animal variability in plasma concentrations regardless of dose level, gender, or evaluation day made it impractical to calculate or report half-lives or AUC .., for any
group.

Pharmacokinetic Parameters: mean+standard deviation
* Doses were lowered from 80 to 60 mg/kg/day and from 220 to 120 mg/kg/day on Day 42 due to poor clinical condition of one or several dogs. At the high dose (220/120 mg/kg), dosing holidays

occurred for 1 M from Days 32-43, 1 F from Days 35-41, and 1 M from Days 54-58.

®Dose-normalized AUC

AUC = area under the plasma concentration-time curve; Cp,, = maximum plasma concentration; F = female; M = male;
LC-MS/MS = liquid chromatography with tandem mass spectrometry; NC = not calculated; t;, = half-life; T, = time to maximum concentration
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Test Article: Ibrutinib

Location in CTD
Study No.

42231
[l-039-R-PO-ADME

Species (Strain)

Gender (M/F)/Number of Animals
Feeding Condition
Vehicle/Formulation

Route

Dose (mg/kg)

Radionuclide
Specific Activity
Method:

Sampling Time (h):
Tissues/Organs
Plasma
Whole Blood
Esophagus
Renal medulla
Liver
Stomach
Renal cortex
Kidney
Small Intestine

Rat (Long Evans, pigmented)
M:1 per time point
Fasted
0.1% Sodium lauryl sulfate, 1% methylcellulose and 0.4% Cremophor EL in water
Oral gavage
10 mg/kg (single administration)
[111 pCi/kg, as PCI-31523, the racemate = ﬁadiolabeled ibrutinib (R-) and PCI-32769 (S)]
C
118.048 uCi/mg
Whole-body autoradiography

Concentration (ug eq./g)

1 4 24 72 168 504
1.11 0.580 0.263 0.095 0.017 BLQ
0.660 0.430 0.316 0.185 0.158 0.099
6.97 7.71 0.193 ND ND ND
2.23 0.852 0.258 0.193 0.160 0.144
7.63 3.75 1.38 0.700 0.200 BLQ
1.65 0.359 0.145 0.107 ND ND
1.86 0.643 0.285 0.208 0.113 BLQ
2.01 0.700 0.273 0.196 0.132 0.117
29.5 9.05 0.405 ND ND ND

Additional information:

Multiple tissues were collected. Only those with the highest initial levels of radioactivity or the greatest retention of radioactivity are summarized in this table.

M = male; ND = not detectable, BLQ = below the limit of quantification (<0.085 pg eq./g of tissue)
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Test Article: Ibrutinib
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Location in CTD 42232

Study No. .—134-R—PO-WBA (FK10245)

Species (Strain): Rat (Lister Hooded, pigmented)

Gender (M/F)/Number of Animals: M:1 per time point

Feeding Condition: Ad libitum

Vehicle/Formulation: 10% aqueous hydroxypropyl-p-cyclodextrin

Route: Oral gavage

Dose (mg/kg): 10 mg/kg (single administration)

[~4.4 MBg/kg, pure enantiomer]

Radionuclide: e

Specific Activity: 2.24 GBg/mmol

Method: Whole-body autoradiography

(Radioluminography on tissue samples; liquid scintillation counting for plasma)
Tissue Concentration (Total Radioactivity, ug eq./g) Tissue to Plasma Concentration Ratio
lh 4h 24 h 72 h 168 h 336 h lh 4h 24 h 72h 168 h 336 h

Tissue/Organ
Blood (cardiac) 1.21 0.465 0.128 0.108 0.064 BLQ 0.86 0.69 0.91 1.1 4.6 BLQ
Plasma 1.40 0.677 0.140 0.096 0.014 BLQ

Non Pigmented Tissues
Aorta wall 0.786 0.508 0.086 BLQ BLQ BLQ 0.56 0.75 0.61 BLQ BLQ BLQ
Adrenal gland 2.89 0.500 0.087 0.051 0.040 BLQ 2.1 0.74 0.62 0.53 2.9 BLQ
Bone marrow 0.619 0.203 0.080 0.040 BLQ BLQ 0.44 0.30 0.57 0.42 BLQ BLQ
Bone surface 0.237 0.216 0.073 BLQ BLQ BLQ 0.17 0.32 0.52 BLQ BLQ BLQ
Brain 0.098 0.041 0.036 0.034 BLQ BLQ 0.07 0.06 0.26 0.35 BLQ BLQ
Epididymis 0.365 0.223 0.063 BLQ BLQ BLQ 0.26 0.33 0.45 BLQ BLQ BLQ
Esophagus wall 2.00 0.666 NS 0.100 BLQ BLQ 1.4 0.98 NS 1.0 BLQ BLQ
Fat (abdominal) 0.498 0.171 0.039 0.041 BLQ BLQ 0.36 0.25 0.28 0.43 BLQ BLQ
Fat (brown) 0.915 0.249 0.079 0.058 BLQ BLQ 0.65 0.37 0.56 0.60 BLQ BLQ
Harderian gland 0.756 0.215 0.081 0.068 BLQ BLQ 0.54 0.32 0.58 0.71 BLQ BLQ

(Continued)

LB S9C

F i il



€€

EDMS-ERI-72525625/ 1.0

2655 B FEWEEsER : L6 (BE)
Test Article: Ibrutinib
Location in CTD 42232
Study No. - 134-R-PO-WBA (FK10245)
Tissue Concentration (Total Radioactivity, ug eq./g) Tissue to Plasma Concentration Ratio
1h 4h 24 h 72 h 168 h 336 h lh 4h 24 h 72h 168 h 336 h

Tissue/Organ

Non Pigmented Tissues (cont’d)
Kidney cortex 2.65 1.01 0.183 0.17 0.086 0.054 1.9 1.5 1.3 1.8 6.1 NC
Kidney medulla (outer) 2.53 1.17 0.257 0.159 0.085 0.045 1.8 1.7 1.8 1.7 6.1 NC
Kidney medulla (inner) 1.37 0.544 0.170 0.121 0.054 0.057 0.98 0.80 1.2 1.3 3.9 NC
Lacrimal gland (exorbital) 0.873 0.307 0.069 0.066 BLQ BLQ 0.62 0.45 0.49 0.69 BLQ BLQ
Lacrimal gland (intraorbital) 0.687 0.292 0.064 0.059 BLQ BLQ 0.49 0.43 0.46 0.61 BLQ BLQ
Lymph node (mandibular) 0.940 0.290 0.078 0.057 BLQ BLQ 0.67 0.43 0.56 0.59 BLQ BLQ
Lymph node (mesenteric) 0.717 0.442 0.045 0.048 BLQ BLQ 0.51 0.65 0.32 0.50 BLQ BLQ
Lymphatic tissue 0.842 0.240 0.066 BLQ BLQ BLQ 0.60 0.35 0.47 BLQ BLQ BLQ
Large intestine wall 0.567 0.501 0.336 0.162 0.044 BLQ 0.41 0.74 2.4 1.7 3.1 BLQ
Liver 5.76 2.51 0.756 0.265 0.100 0.046 4.1 3.7 5.4 2.8 7.1 NC
Lung 1.18 0.369 0.091 0.089 0.050 BLQ 0.84 0.55 0.65 0.93 3.6 BLQ
Mammary tissue 0.381 0.099 0.039 BLQ BLQ BLQ 0.27 0.15 0.28 BLQ BLQ BLQ
Muscle (skeletal) 0.345 0.107 0.052 0.048 BLQ BLQ 0.25 0.16 0.37 0.50 BLQ BLQ
Myocardium 1.10 0.297 0.096 0.067 0.041 BLQ 0.79 0.44 0.69 0.70 2.9 BLQ
Pancreas 0.874 0.289 0.070 0.078 0.034 BLQ 0.62 0.43 0.50 0.81 2.4 BLQ
Pineal gland 0.752 0.330 0.043 0.036 NS BLQ 0.54 0.49 0.31 0.38 NS BLQ
Pituitary gland 0.749 0.210 0.041 BLQ BLQ BLQ 0.54 0.31 0.29 BLQ BLQ BLQ
Preputial gland 1.11 0.511 0.106 0.054 BLQ BLQ 0.79 0.75 0.76 0.56 BLQ BLQ
Prostate gland 0.578 0.414 0.049 0.045 BLQ BLQ 0.41 0.61 0.35 0.47 BLQ BLQ
Rectal wall NS 0.308 0.072 NS BLQ BLQ NS 0.45 0.51 NS BLQ BLQ
Salivary gland 0.829 0.186 0.072 0.067 BLQ BLQ 0.59 0.27 0.51 0.70 BLQ BLQ
Seminal vesicles 0.100 0.226 0.038 0.034 BLQ BLQ 0.07 0.33 0.27 0.35 BLQ BLQ

(Continued)
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Test Article: Ibrutinib

Location in CTD 42232
Study No. - 134-R-PO-WBA (FK10245)
Tissue Concentration (Total Radioactivity, ug eq./g) Tissue to Plasma Concentration Ratio
lh 4h 24 h 72 h 168 h 336 h l1h 4h 24 h 72h 168 h 336 h

Tissue/Organ

Non Pigmented Tissues (cont’d)
Skin (white) 0.462 0.152 0.033 0.038 0.036 BLQ 0.33 0.22 0.24 0.40 2.6 BLQ
Small intestine wall 45.1 6.47 1.15 0.268 0.043 BLQ 32 9.6 8.2 2.8 3.1 BLQ
Spleen 0.884 0.330 0.100 0.093 0.051 BLQ 0.63 0.49 0.71 0.97 3.6 BLQ
Spinal cord 0.092 0.056 0.044 BLQ BLQ BLQ 0.07 0.08 0.31 BLQ BLQ BLQ
Stomach wall 1.63 0.823 0.107 0.073 0.042 BLQ 1.2 1.2 0.76 0.76 3.0 BLQ
Testicle 0.216 0.130 0.050 0.042 BLQ BLQ 0.15 0.19 0.36 0.44 BLQ BLQ
Thymus 0.485 0.124 0.040 0.037 BLQ BLQ 0.35 0.18 0.29 0.39 BLQ BLQ
Thyroid 1.22 0.261 0.139 0.069 BLQ BLQ 0.87 0.39 0.99 0.72 BLQ BLQ
Urinary bladder wall 5.22 16.4 0.246 0.158 BLQ BLQ 3.7 24 1.8 1.6 BLQ BLQ
Vena cava wall 1.24 0.307 0.060 BLQ BLQ BLQ 0.89 0.45 0.43 BLQ BLQ BLQ

Pigmented Tissues
Brain meninges 0.257 0.130 0.080 BLQ BLQ BLQ 0.18 0.19 0.57 BLQ BLQ BLQ
Eyeball 0.134 0.074 0.053 0.035 BLQ BLQ 0.10 0.11 0.38 0.36 BLQ BLQ
Eye (uveal tract) 0.562 0.375 0.103 0.047 BLQ BLQ 0.40 0.55 0.74 0.49 BLQ BLQ
Skin (pigmented) 0.635 0.306 0.082 0.089 0.068 0.074 0.45 0.45 0.59 0.93 4.9 NC

Additional information:

Chax Values at 1 h for listed tissues except seminal vesicles and urinary bladder wall (Cp.x at 4 h).

BLQ = tissue radioactivity concentration below the limit of quantification (<0.033 pg eq./g for radioluminography, <0.008 pg eq./g for liquid scintillation counting used for plasma only);

M = male; NC = not calculable; NS = not sectioned
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Test Article: Ibrutinib/PCI-45227 (M37)

Study System:
Test System:

In vitro
Test article (ibrutinib or PCI-45227 (M37)) was added to plasma of various species and incubated in equilibrium dialysis cells for 2 h at 37°C.

Method of Analysis: Liquid chromatography-tandem mass spectrometry

Location in CTD 42235 42.23.6 42238
Study No. B-032-v-x-PB [l-088-Hu-X-PB B-044-Hu-x-PB
Species Mouse Rat Dog Human Human
Test Article Ibrutinib Ibrutinib Ibrutinib Ibrutinib PCI-45227 (M37)
Concentration (uLM) 0.2 2 0.2 2 0.2 2 0.2 2 1
Concentration (ng/mL) 88.1 881 88.1 881 88.1 881 88.1 881 475
Percent Unbound 0.8 1.5 0.5 2.7 3.8 24 2.5 2.5 9.0
Percent Bound® 99.2 98.5 99.5 97.3 96.2 97.6 97.5 97.5 91.0

* Calculated by subtracting the corresponding percent free value from 100

(Continued)
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Test Article: Ibrutinib
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Study System: In vitro

Test System: Human plasma was collected from subjects enrolled in clinical trials prior to administration of ibrutinib. Plasma samples were spiked with 100 ng/mL ibrutinib
and incubated in equilibrium dialysis cells for 4 h at 37°C.

Method of Analysis: Liquid chromatography-tandem mass spectrometry

Location in CTD 53.2.1.1 53.2.1.2 53213

Study No. l-079-Hu-PO-PB (FK10373) - 190-Hu-PO-PB (FK10430) - 105-Hu-X-PB (FK10372)

Species Human healthy subjects Human healthy subjects Human subjects with varying degrees of hepatic impairment

Hepatic Impairment Normal Normal Normal Mild Moderate Severe

Test Article Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib

Concentration (ng/mL) 100 100 100 100 100 100

Percent Unbound 2.0 23 3.3 3.0 3.8 4.8

Percent Bound 98.0 97.7 96.7 97.0 96.2 95.2

No. of Subjects 18 6 6 6 10 8

Additional Information:
-079-Hu-PO-PB (FK10373): samples were from healthy male subjects participating in an open-label pharmacokinetic study of ibrutinib (clinical trial PCI-32765CLL1002)
-190-Hu-PO-PB (FK10430): samples were from healthy male subjects participating in an open-label Phase 1 study to determine the absorption, metabolism, and routes of excretion of ibrutinib
clinical trial PCI-32765CLL1004)
-105-Hu-X-PB (FK10372): samples were from male and female subjects with varying degrees of hepatic impairment participating in an open-label pharmacokinetic study of ibrutinib (clinical
trial PCI-32765CLL1006)

(Continued)
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Test Article: M23, M25, M34, PCI-45227(M37)
Location in CTD 42239
Study No. .—184-V-X-PB (FK10606)
Study System: In vitro
Test System: - Test article (M23, M25, M34 or PCI-45227 (M37)) was added to plasma of various species or to purified human plasma protein solutions of
albumin and AGP and incubated in equilibrium dialysis cells for 4 h at 37°C.
Method of Analysis: Liquid chromatography-tandem mass spectrometry
Species Mouse Rat Dog Human
(nonTg rasH2)
Test Article Concentration (ng/mL) 100 500 100 500 100 500 100 500
M23 Percent Unbound 2.8 33 5.6 7.8 8.0 9.6 6.2 7.7
Percent Bound® 97.2 96.7 94.4 92.2 92.0 90.4 93.8 92.3
M25 Percent Unbound 25.2 242 15.9 15.5 28.0 27.6 24.9 25.5
Percent Bound® 74.8 75.8 84.1 84.5 72.0 724 75.1 74.5
M34 Percent Unbound 13.4 14.2 18.8 20.4 24.1 25.6 20.3 22.9
Percent Bound® 86.6 85.8 81.2 79.6 75.9 74.4 79.7 77.1
M37 Percent Unbound 2.3 2.5 1.8 2.2 8.0 8.0 8.0 9.0
Percent Bound® 97.7 97.5 98.2 97.8 92.0 92.0 92.0 91.0
Purified human plasma protein AGP AGP AGP HSA AGP+HSA
solutions (concentration) (0.05%) (0.10%) (0.20%) (4.30%) (0.07+4.30%)
Test Article Concentration (ng/mL) 100 100 100 100 100
M23 Percent Unbound 28.3 20.5 13.8 9.9 8.2
Percent Bound® 717 79.5 86.2 90.1 91.8
M25 Percent Unbound 80.3 81.1 98.1 12.4 114
Percent Bound® 19.7 18.9 19 87.6 88.6
M34 Percent Unbound 85.1 83.1 83.8 14.4 13.7
Percent Bound® 14.9 16.9 16.2 85.6 86.3
M37 Percent Unbound 83.6 61.8 35.7 9.1 8.3
Percent Bound® 16.4 38.2 64.3 90.9 91.7

* Calculated by subtracting the corresponding percent free value from 100
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Test Article: Ibrutinib

Location in CTD 42237
Study No. .-083—Hu-X-PB (FK10375)
Study System: In vitro
Test System: - Ibrutinib was added to plasma of various species and incubated in equilibrium dialysis cells for 4 h at 37°C.

- ['*C]-Tbrutinib was added to purified human plasma protein solutions of albumin and AGP and incubated in equilibrium dialysis cells for 4 h at 37°C.

- Blood distribution experiment with mouse (Swiss CD1), rat, dog and human blood samples incubated with ibrutinib for 30 min at 37°C.
Method of Analysis: Liquid chromatography-tandem mass spectrometry
Species Mouse Rat Dog Human

(Swiss CD1/nonTg rasH2)
Test Article Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Concentration (ng/mL) 500 1500 500 1500 100 500 50 100 150 500 1000
Percent Unbound 0.6/0.3 0.7/0.4 0.7 1.2 2.6 2.6 2.6 2.7 2.6 2.7 2.8
Percent Bound® 99.4/99.7 99.3/99.6 99.3 98.8 97.4 97.4 97.4 97.3 97.4 97.3 97.2
Purified human plasma
protein solutions AGP AGP AGP HSA AGP + HSA
(concentration) (0.05%) (0.10%) (0.20%) (4.30%) (0.07+4.30%)
Test Article Ibrutinib Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Concentration (ng/mL) 150 150 150 150 150
Percent Unbound” 75.7 41.9 24.1 3.6 34
Percent Bound® 243 58.1 75.9 96.4 96.6
Blood distribution
Species Mouse (Swiss CD1) Rat Dog Human
Test Article Ibrutinib Ibrutinib Ibrutinib Ibrutinib
Concentration (ng/mL) 500 1500 500 1500 100 500 100 150 500 1000
Ryipi 0.63 0.56 0.60 0.89 0.65 0.54 0.82 0.80 0.75 0.74
y - 0.006 0.008 0.008 0.008 0.019 0.023 0.019 0.018 0.020 0.022
dop 0916 1.019 1.021 0.683 0.716 0.855 0.669 0.687 0.732 0.740
Abe 0.078 -0.026 -0.028 0.309 0.266 0.123 0.313 0.295 0.249 0.239

* Calculated by subtracting the corresponding percent free value from 100
® With correction for covalent binding

Rpypi: blood-to-plasma

concentration ratio; Ayy: fraction of ibrutinib in blood present in the plasma water; A,,: fraction of ibrutinib in blood bound to the plasma proteins;

Ape: fraction of ibrutinib in blood bound to the blood cells
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Test Article: Ibrutinib

Location in CTD 42231
Study No. [l-039-R-PO-ADME
Test System: Blood-to-plasma partitioning of radioactivity was determined in vivo in blood samples collected from male Sprague-Dawley (nonpigmented) or Long Evans
(pigmented) rats at 1, 4, 8, 24, 48, 72, 168, or 504 h after oral dose administration of [14C]-ibrutinib at 10 mg/kg as a racemic mixture
Method of Analysis: Liquid scintillation counting
Species Nonpigmented Rat (M, 1 animal/time point) Pigmented Rat (M, 1 animal/time point)
Test Article ["*C]-ibrutinib ['*C]-ibrutinib
Time Point (h) 1 4 8 24 48 2 1 4 24 2 168 504
Concentration of
radioactivity (ng eq./g)
Blood 431 370 436 229 261 158 660 430 316 185 158 98.5
Plasma 621 489 582 276 147 97.2 1110 580 263 95.1 16.8 BLQ
Cellular fraction 310 285 340 188 334 214 416 279 354 273 271 170
Blood:plasma 0.695 0.757 0.749 0.830 1.78 1.63 0.595 0.741 1.20 1.94 9.43 NA
concentration ratios
BLQ = below the limit of quantification; M = male; NA = not applicable
(Continued)
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Test Article: Ibrutinib

Location in CTD 4.2.248
Study No. .—022-R—PO-AME (FK10242)
Test System: Blood-to-plasma partitioning of radioactivity was determined in vivo in blood samples collected from male and female Sprague Dawley rats at 1, 4, 7, 24 and 48 h
after a single oral administration of ["*C]-ibrutinib at 10 mg/kg as a single enantiomer
Method of Analysis: Liquid scintillation counting
Species Rat (3 animals/time point)
Test Article ["*C]-ibrutinib
Gender M F
Time Point (h) 1 4 7 24 48 1 4 7 24 48
Concentration of
radioactivity (ng eq./mL)
Blood 694 270 142 113 93 888 357 267 126 125
Plasma 912 374 197 109 65 1194 520 352 135 126
Cellular fraction 451 173 93 117 120 561 303 197 134 118
Blood:plasma 0.758 0.736 0.722 1.06 1.44 0.744 0.711 0.763 0.945 1.00
concentration ratios
F = female; M = male
(Continued)
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Test Article: Ibrutinib

£UL )

a

Location in CTD 422411

Study No. .—189-D-PO-AME (FK10389)

Test System: Blood-to-plasma partitioning of radioactivity was determined in vivo in blood samples collected from male Beagle dogs at 1, 4, 7, 24 and 48 h after a single oral
administration of ["*C]-ibrutinib at 30 mg/kg as a single enantiomer

Method of Analysis: Liquid scintillation counting

Species Dog (3 animals/time point)

Test Article ["*C]-ibrutinib

Gender M

Time Point (h) 1 4 7 24 48

Concentration of
radioactivity (ng eq./mL)

Blood 3750 1220 722 553 468

Plasma 5740 1780 1030 795 678

Cellular fraction 2630 890 507 377 312
Blood:plasma 0.655 0.694 0.713 0.705 0.694

concentration ratios

M = male

(Continued)
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Test Article: Ibrutinib

Location in CTD 422412
Study No. .-188-Hu-PO-MT (FK10267)
Test System: Six healthy male subjects were administered a single oral administration of ['*C]-ibrutinib at 140 mg as a single enantiomer.
Blood and plasma samples were collected pre-dose (0 h), 0.5, 1, 1.5, 2, 3, 4, 6, 8, 12, 16, 24, 48 and 72 h post-dose for evaluation of total radioactivity.
Method of Analysis: Liquid scintillation counting
Species Healthy male subjects (n = 6)
Test Article ["*C]-ibrutinib
Time Point (h) 0 05 1 2 3 4 6 8 12 16 24 438 72
Concentration of
radioactivity (ng eq./mL)
Blood NA 401 401 263 187 151 NA NA NA NA NA NA NA

Plasma NA 520 549 364 259 195 141 135 115 98 94 60 47

Blood:plasma NA 0.778 0.728 0.707 0.716 0.772 NA NA NA NA NA NA NA

concentration ratios

Additional Information:

If values for 1 or more subjects were BLQ, averages could not be calculated and were indicated as NA.
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Test Article: Ibrutinib

Location in CTD
Study Type / Study No.

423521
Embryo/fetal development dose range-finding / .-063-R-PO-TTE

Species (Strain)

Rat (Sprague-Dawley)

Feeding Condition Ad libitum
Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate
Route Oral gavage
Sample plasma plasma
Analyte Ibrutinib PCI-45227 (M37)
Assay LC-MS/MS LC-MS/MS
Gender (F)/Number of Animals/timepoint F:3 F:3 F:3 F:2-3 F:3 F:3 F:3 F:2-3
Dose (mg/kg) 20 200 20 200 20 200 20 200
Gestation Day 6 6 17 17 6 6 17 17
Pharmacokinetic Parameters
Cnay (ng/mL) 1510 4560 1530 3700 884 1820 879 2460
Tonax (h) 1.0 4.0 1.0 1.0 1.0 4.0 1.0 4.0
AUC (ngeh/mL) 4210 48200 3980 27700 3900 26800 3450 29200
(Time for calculation —h) (0-c0) (0-0) (0-24) (0-24) (0-0) (0-00) (0-24) (0-24)
Additional Information
First day of dosing was gestation day 6. Last day of dosing was gestation day 17.
Pharmacokinetic Parameters: estimated from mean plasma concentration
AUC = area under the plasma concentration-time curve; C,,,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry; T, = time to
maximum concentration
(Continued)
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Test Article: Ibrutinib
Location in CTD 423522
Study Type / Study No. Embryo/fetal development / .-132-R-PO-TT

Species (Strain)

Rat (Sprague-Dawley)

Feeding Condition Ad libitum

Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate

Route Oral gavage

Sample plasma plasma

Analyte Ibrutinib PCI-45227 (M37)

Assay LC-MS/MS LC-MS/MS

Gender (F)/Number of Animals/timepoint F:3-4 F:4 F:3-4 F:3-4 F:4 F:3-4 F:3-4 F:4 F:3-4 F:3-4 F:4 F:3-4

Dose (mg/kg) 10 40 80 10 40 80 10 40 80 10 40 80

Gestation Day 6 6 6 17 17 17 6 6 6 17 17 17

Pharmacokinetic Parameters
Cnay (ng/mL) 462 1590 2290 466 1310 2627 299 1026 1147 261 726 1665
Toax (h) 1 2 2 0.51 1 1 1 2 2 2 1 2
AUC (ngeh/mL) 1398 4983 11603 1278 5348 13729 1271 4703 8227 1203 5110 12027

(Time for calculation —h) (0-00) (0-00) (0-00) (0-24) (0-24) (0-24) (0-00) (0-00) (0-00) (0-24) (0-24) (0-24)

Additional Information

First day of dosing was gestation day 6. Last day of dosing was gestation day 17.

Pharmacokinetic Parameters: estimated from mean plasma concentration
AUC = area under the plasma concentration-time curve; C,,,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry; T, = time to

maximum concentration
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Test Article: Ibrutinib
Location in CTD 423523
Study Type / Study No. Embryo/fetal development dose range-finding / .-064—B-PO—TTE
Species (Strain) Rabbit (New Zealand White)
Feeding Condition Ad libitum
Vehicle/Formulation 0.5% methylcellulose, 0.1% sodium lauryl sulfate
Route Oral gavage
Sample plasma plasma
Analyte Ibrutinib PCI-45227 (M37)
Assay LC-MS/MS LC-MS/MS
Gender (F)/Number of Animals/timepoint F:5 F:6 F:6 F:5 F:6 F:6 F:5 F:6 F:6 F:5 F:6 F:6
Dose (mg/kg) 10 30 100 10 30 100 10 30 100 10 30 100
Gestation Day 7 7 7 19 19 19 7 7 7 19 19 19
Pharmacokinetic Parameters
Cnax (ng/mL) 71.5 193 911 142 311 1830 155 800 3520 300 1250 3060
+26.6 +137 +453 +154 +287 +553 +46.7 +236 +700 +75.2 +515 +1540
Tonax (h) 3.6+09  1.8£13  2.8+1.5 0.5+0.0 1.0+0.8 2.8+1.5 | 3.6£0.9 2.2+1.5 33+1.0 1.2+1.6 1.6£1.4 4.0+2.2
AUC (ngeh/mL) 448 1050 4970 565 1310 21000 1300 5910 26700 1670 8820 38500
+155 +635 +1170 +443 +478 +10600 +290 +697 +4770 +200 +2020 +10800
(Time for calculation —h) (0-00) (0-00) (0-00) (0-24) (0-24) (0-24) (0-00) (0-00) (0-00) (0-24) (0-24) (0-24)

Additional Information

First day of dosing was gestation day 7. Last day of dosing was gestation day 19.

Pharmacokinetic Parameters: mean+standard deviation

AUC = area under the plasma concentration-time curve; C,,,, = maximum plasma concentration; F = female; LC-MS/MS = liquid chromatography with tandem mass spectrometry; T, = time to

maximum concentration
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Test Article: Ibrutinib
Study Description Test System Ibrutinib Significant Findings and Conclusions Study No. Location in CTD
Concentration
Plasma Stability
Stability Rat, dog, human 0.44 pg/mL When incubated at 37°C for 2 hours, the percentage of ibrutinib remaining was .-019-V-X-SB 42233
plasma (1 uM) 41%, 50%, and 63% in human, dog, and rat plasma, respectively.
Stability Human plasma 0.44 pg/mL Ibrutinib was stable in human plasma when incubated at 37°C for 2 hours. .-028-Hu-X-SB 42234
(1 uM) At least 93% of the parent was recovered unchanged
Covalent Binding
Covalent binding of Human albumin, 0.44 to [™C]-Ibrutinib avidly formed protein adducts with purified Bruton’s tyrosine .-O95-Hu-X-PB 4.2.23.10
['*C]-ibrutinib® plasma, liver S9 0.88 ug/mL kinase. The extent of ['*CJ-ibrutinib covalent binding to off-target proteins was
protein and purified (1 to 2 uM) appreciably lower. ['*C]-ibrutinib showed a greater binding affinity to human-
BTK liver S9 proteins in comparison to human plasma proteins or purified human
albumin. In human liver S9 preparations without NADPH, ['*C]-ibrutinib appears
to selectively bind to CYP proteins.
Covalent binding of Human-liver 4.4 ug/mL In electrophoresis gels loaded with CYP isoforms, the highest density of .-153-Hu-X-MTI 4.2.23.11
['*C]-ibrutinib® microsomes and (10 uM) radioactivity was associated with the band for CYP3A4. For liver microsomal
various CYP proteins, radioactivity bands of similar intensity were observed for incubations
isoforms with or without NADPH. Radioactivity in gels loaded with liver microsomes was
observed predominantly at 50 kDa molecular weight suggesting covalent binding
of ["*CJ-ibrutinib to CYP isoenzymes.
Covalent binding of Human: 4.4 pg/mL In human and rat liver microsomes, human liver S9, recombinant P450 .-157-Hu-X-MTI 4.2.2.3.12
['*C]-ibrutinib? recombinant (10 uM) isoenzymes, and rat hemoglobin, ['*C]-ibrutinib formed protein adducts directly
CYP3A4 and in the absence of metabolic activation.
CYP2D6, liver S9,
liver microsomes;
Rat: liver
microsomes and
hemoglobin
(Continued)
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Test Article: Ibrutinib
Study Description Test System Ibrutinib Significant Findings and Conclusions Study No. Location in CTD
Concentration

Covalent Binding (Continued)
Covalent binding of = Human recombinant 4.4 pg/mL Human recombinant CYP2E1 did not metabolize ['*C]-ibrutinib. However, .-OSS-Hu-X-MTI 4223.13
["‘C]-ibrutiniba CYP2E1 and (10 uM) protein adducts were observed for CYP2E1 and for rat and human hemoglobin.

purified rat and In rats, the hemoglobin protein adducts were 6-fold higher than human

human hemoglobin hemoglobin.

Covalent binding of Rat and human 4.4 ug/mL Both ibrutinib and benzylpenicillin bound to human and rat plasma proteins .—090-Hu-X-MTI 4.2.23.14
[i:C]-ibrutinib *and plasma (10 uM) following 1- and 4-hour incubations at 37°C.
["Cl-
benzylpenicillin
Covalent binding of ~ Rat kidney S9 and 4.4 ug/mL Ibrutinib was not metabolized in rat kidney S9.Metabolite conversion for high, .-093-Hu-X-MTI 4.2.2.3.15
["‘C]-ibmtiniba human CYP2D6- (10 uM) medium, and low CYP2D6-containing human liver microsomes was 93%, 84%,

containing liver and 57%, respectively, in the presence of NADPH. Covalent protein binding was

microsomes observed in both rat kidney S9 and human liver CYP2D6
(Continued)
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Test Article: Ibrutinib
Study Description Test System Ibrutinib Significant Findings and Conclusions Study No. Location in CTD
Concentration
Covalent Binding (Continued)
Covalent binding of Human: 0.88 pg/mL Ibrutinib avidly formed protein adducts with purified Bruton’s tyrosine kinase .-087-V-X-PA 4.2.23.16
['*C]-ibrutinib purified BTK, 2 uM) (Btk). The extent of ibrutinib covalent binding to select off-target proteins was
plasma, albumin, appreciably lower.
hemoglobin;
Rat:
hemoglobin

Covalent binding of ~ Rat and human liver 0.88 pg/mL In rat and human-liver S9, ["*C]-ibrutinib formed protein adducts directly in the .—059-V-X-PA 4.2.2.3.17
[*C]-ibrutinib S9 proteins (2 pM) absence of metabolic activation. The direct binding of ['*C]-ibrutinib to 50 kD

protein (without metabolic activation) was 45% higher in human (99.8 pmol/mg

protein) compared to rat (68.8 pmol/mg protein) liver S9. In the presence of

metabolic activation, rat and human liver S9 covalent binding was similar.

Whereas in human liver S9 covalent binding was similar with and without

metabolic activation, in rat liver S9 metabolic activation resulted in a 55%

increase in covalent binding.
Covalent binding Rat and human liver 0.88 pg/mL In rat and human liver microsomes, ['*C]-ibrutinib was bound covalently to .-086-V-X-PA 4.2.23.18
and metabolic microsomes 2 uM) microsomal proteins in the presence and absence of metabolic activation. At both
turnover of and concentrations tested, 2 and 10 pM, the covalent binding due to metabolic
['*C]-ibrutinib ? 4.4 ng/mL activation was higher than the covalent binding without metabolic activation in

(10 uM) both rat and human.
3 [MC]-ibrutinib was tested in a racemic mixture containing ['*C]-ibrutinib (R-enantiomer) and [*C]-PCI-32769 (S-enantiomer).
® Single enantiomeric ['*C]-ibrutinib (R-enantiomer).
CYP = cytochrome P450; NADPH = nicotinamide adenine dinucleotide phosphate
(Continued)
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Test Article: Ibrutinib

Study No. .—022-R-PO-AME (FK10242)
Location in CTD 4.2.2.4.8
Species (Strain): Rat (Sprague Dawley)
Feeding Condition: Ad libitum
Vehicle/Formulation: 10% Hydroxypropyl-B-cyclodextrin
Route: Oral gavage
Dose (mg/kg): 10 mg/kg [1480 kBg/kg, as single enantiomeric ibrutinib]
Specific Activity: 2.24 GBg/mmol
Assay: Liquid scintillation counting
Analyte: c
Covalent binding in plasma and blood cellular fraction (in vivo samples)
Plasma Blood Cellular Fraction
M F M F
Time TR CB CB TR CB CB TR CB CB TR CB CB
(ng eq./mL) (%) (ng eq./mL) (ng eq./mL) (%) (ng eq./mL) (ng eq./mL) (%) (ng eq./mL) (ng eq./mL) (%) (ng eq./mL)
lh 912 35 32 1194 4.4 523 451 19 86 561 18 101
4h 374 14.6 55 520 22.4 117 173 44 76 303 47 142
7h 197 23.6 47 352 29.5 104 93 59 55 197 56 110
24 h 109 59.3 65 135 78.6 106 117 93 109 134 83 111
48 h 65 81.9 53 126 82.3 104 120 89 107 118 96 113
Tiax (h) 1 24 1 4 1 24 1 4
Chnax (ng eq./mL) 912 65 1194 116 451 109 561 142
AUC .45, (ng eq.h/mL) 7931 2656 11748 4913 6190 4461 8164 5372
CB/TR (%) — Cpnax 7 10 24 25
CB/TR (%) - AUCq.4s, 33 42 72 66
TR = total radioactivity; CB = covalently bound radioactivity; M = male; F = female
(Continued)
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Test Article: Ibrutinib

Study No. .-022-R-PO-AME (FK10242)
Location in CTD 4.2.2.4.8

Species (Strain) Rat (Sprague Dawley)
Feeding Condition: Ad libitum

Vehicle/Formulation: 10% Hydroxypropyl-B-cyclodextrin
Route: Blood and plasma samples spiked ex vivo
Concentration (ng/mL): 1
Specific Activity: 2.24 GBg/mmol
Assay: Liquid scintillation counting
Analyte: e
Covalent binding in blank plasma and blood samples spiked ex vivo with ['*C]-ibrutinib at 1 pg/mL
Spike Plasma Cellular Fraction of Blood Spike Plasma of Blood Spike
Extraction Recovery (%) Extraction Recovery (%) Extraction Recovery (%)
Time Supernatant Pellet Total Supernatant Pellet Total Supernatant Pellet Total
(non-CB) (CB) (non-CB) (CB) (non-CB) (CB)
0Oh 110 1.1 111 104 4.0 108 103 0.1 103
l1h 111 0.9 112 n.r. n.r. n.r. 104 0.5 105
4h 102 3.8 106 91 17.0 108 104 2.0 106
7h 101 4.7 106 77 24.0 101 99 3.4 102
24 h 86 18.3 104 67 33.0 100 96 8.7 105
48 h 78 28.0 106 : : : : : :
* Spiked blood was incubated up to 48 h, but the 48 h sample was not analyzed due to hemolysis
n.r.: The weight of the 1h sample was not recorded
CB = covalently bound radioactivity
(Continued)

£UL )

L=

LR ST



IS

EDMS-ERI-72525625/ 1.0
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Test Article: Ibrutinib

Study No. .-189-D-PO-AME (FK10389)

Location in CTD 4.2.2.4.11

Species (Strain): Dog (Beagle)

Feeding Condition: Free access

Vehicle/Formulation: 20% Hydroxypropyl-p-cyclodextrin

Route: Oral gavage

Dose (mg/kg): 30 mg/kg [0.555 MBq/kg, as single enantiomeric ibrutinib]
Specific Activity: 2.1 GBg/mmol

Assay: Liquid scintillation counting

Analyte: c

Covalent binding in plasma and blood cellular fraction (n = 3)

Plasma Blood Cellular Fraction
M M
Time TR CB CB TR CB CB
(ng eq./mL) (%) (ng eq./mL) (ng eq./mL) (%) (ng eq./mL)
l1h 5740 5 287 2630 17.6 (n=3) 463
4h 1780 17.4 310 890 351 (n=1) 312
7h 1030 34.1 351 507 573 (n=2) 290
24 h 795 60.2 479 377 853 (n=2) 322
48 h 678 46.2 313 312 89.1(n=1) 278
Tiax (h) 1 24 1 1
Chnax (ng eq./mL) 5740 479 2630 463
AUC_45, (ng eq.h/mL) 51554 18585 24473 14694
CB/TR (%) — Cpax 8 18
CB/TR (%) - AUC_4s1 36 60
AUC = area under the plasma concentration-time curve; CB = covalently bound radioactivity; Cy,,, = maximum plasma concentration; M = male;
Tmax = time to maximum concentration; TR = total radioactivity
(Continued)
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Test Article: Ibrutinib

Study No. .-188-Hu-PO-MT (FK10267)
Location in CTD 4.2.2.4.12
Species: Healthy male subjects (n = 6)
Vehicle/Formulation: 30% Hydroxypropyl-B-cyclodextrin
Route: Oral
Dose: 140 mg [1480 kBq, as single enantiomeric ibrutinib]
Specific Activity: 10.6 kBq/mg
Assay: Liquid scintillation counting
Analyte: ¢
Covalent binding in plasma
Plasma
Time TR (ng eq./mL) CB (ng eq./mL)
0Oh <36 -
0.5h 520 -
lh 549 47
1.5h 447 -
2h 364 55
3h 259 -
4h 195 48
6h 141 -
8h 135 65
12h 115 -
16 h 98 -
24 h 94 61
48 h 60 -
72h 47 25
Trnax (h) 1 8
Chnax (ng €q./mL) 549 65
AUCq.7, (ng eq.h/mL) 6820 3488
CB/TR (%) — Cnax 12
CB/TR (%) - AUCq.1n 51

AUC = area under the plasma concentration-time curve; CB = covalently bound radioactivity; Cpax

TR = total radioactivity

= maximum plasma concentration; T,,,, = time to maximum concentration;
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Test Article: Ibrutinib

Study No. l-039-R-PO-ADME
Location in CTD 4.2.23.1
Species (Strain): Rat (Sprague Dawley)
Feeding Condition: Fasted Ad libitum
Vehicle/Formulation: 1% MC, 0.4% CrEL and 0.1% SLS 20% Hydroxypropyl-B-cyclodextrin in water
Route: Oral gavage Intravenous
Dose (mg/kg): 10 mg/kg [110 pCi/kg, as ibrutinib racemate] 2 mg/kg [107 uCi/kg, as ibrutinib racemate]
Specific Activity: 118.048 uCi/mg
Assay: LC/RAD/MS
Analyte: ['*C]-Ibrutinib and metabolites
Percent of Sample Radioactivity®

Plasma Urine Feces
Time or Collection Interval (h): 1 4 8 0-8 0-24
Gender (M/F)/Number of Animals: M:1 M:1 M:1 M:5 M:5
Parent Ibrutinib (UD) 8.90 - - 22.08 -
M5 Dioxydihydro-ibrutinib 11.08 7.24 - 4.80 (M5/6/9) 15.31 (M4/5)
M9 Trioxydihydro-ibrutinib 10.97 15.69 12.77 - 2.68
M12 Oxy-ibrutinib-sulfate 5.59 (M12/13) -
M15 Ibrutinib-cysteine 4.95 - - 3.23 -
M16 Oxydihydro-ibrutinib 3.02 4.18
M17 Oxy-ibrutinib
MI8 Oxo-oxydihydro-ibrutinib 362 - - 9-38 -
MI19 Dihydrodiol-ibrutinib 23.69 24.05 13.80 12.75 3.38(M18/19)
M20 Oxydihydro-ibrutinib - - - - 21.26
M21 Ibrutinib-mercapturate - - - 22.53 -
M22 Unidentified 7.82 32.38 26.48 1.99 -
M23 Unidentified 12.28 22.37 13.73 3.47 1.07

* Findings are based on analyses of both the R- and S-enantiomers

- =not detected; CrEL = Cremophor®EL; LC/RAD/MS = liquid chromatography/radioactivity detection/mass spectrometry; M = male; MC = methylcellulose;

SLS = sodium lauryl sulfate; UD = unchanged drug

(Continued)
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Test Article: Ibrutinib

Study No. .-022-R-PO-AME (FK10242)

Location in CTD 4.2.2.4.8

Species (Strain): Rat (Sprague Dawley)

Feeding Condition: Ad libitum

Vehicle/Formulation: 10% Hydroxypropyl-B-cyclodextrin

Route: Oral gavage

Dose (mg/kg): 10 mg/kg [1480 kBg/kg, as single enantiomeric ibrutinib]

Specific Activity: 2.04 GBg/mmol

Assay: UPLC with radio-detection; MS or MS/MS

Analyte: ['*C]-Ibrutinib and metabolites

Identification of in vivo metabolites of ibrutinib in plasma and feces

Component Identity Retention Time m/z m/z "*C Typical MS Fragments Matrix
M5 +329 (+20+Gluc+2H+CSC) 13.19 770.2456 772.2488 336-419-473-505-594 P
Ml1 +48 (RingopenCOOH+O0) 15.83 489.1886 491.1918 152-170-320-417-471 F
MI15 +208 (20+Gluc) 17.35 649.2258 651.2290 84-138-336-473 P
MI16 +98 (+O+2H+S05) 17.51 539.1712 541.1744 138-320-403-457 F
M17 +34 (NringopenOH+O) 17.64 475.2094 477.2126 138-156-320-404 F
MI8 +36 (NringopenOH+O-+2H) 17.74 477.2250 479.2282 158-320-404-421-459 F
MI19 +50 (dihydrodiol+O) 19.30 491.2043 493.2075 84-142-154-172-320-403-431-461-473 F, P
M21 +96 (+O+S03) 19.57 537.1556 539.1588 84-138-320-403-457 F, P
M22 +98 (+2H+0+S03) 18.90 539.1712 541.1744 140-320-403-459 F
M23 -54 (JNJ-54243696) 20.10 397.1933 - 84-181-209-287-304 P
M24 +52 (NringopenOH+20+2H) 20.32 493.2199 495.2231 172-190-304-405-475 F
M25 +32 (RingopenCOOH) 20.89 473.1937 475.1969 152-170-304-342-401-455 F
M28 +32 (+20) 21.62 473.1937 475.1969 84-138-304-320-336 F
M29 +34 (NringopenOH+O) 22.37 475.2094 477.2126 156-304-320-386-404 F
M34 +18 (NringopeningOH) 23.63 459.2145 461.2177 84-102-138-156-304-321-388-441 F, P
M35 +16 (+O) 23.77 457.1988 459.2020 84-138-304-320-374-403 F, P
M36 +18 (+O+2H) 24.59 459.2145 461.2177 84-140+320+403 F
M37 +34 (dihydrodiol) 25.41 475.2094 477.2126 84-154-172-304-387-445-457 F, P
M38 +16 (+O) 26.40 457.1988 459.2020 304-385-439 P
M39 +16 (+O) 28.06 457.1988 459.2020 304-385-439 P
M40 +16 (+O) 28.75 457.1988 459.2020 304-385-439 P

Parent Ibrutinib (UD) 30.20 441.2039 443.2071 304-385-439 F,P

M41 -2 (-2H) 31.73 439.1882 441.1914 84 - 138 -304 - 358 - 387 P

P = plasma; F = feces; Gluc = glucuronide; CSC = cysteine conjugate; SO; = sulfate conjugate

(Continued)
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Test Article: Ibrutinib

Study No. .-022-R-PO-AME (FK10242)
Location in CTD 4.2.2.4.8
Excretion of ['*C]-ibrutinib and its metabolites in feces
(percentage of the sample radioactivity injected and percentage of dose radioactivity)
Component Identity 0-24 h 24-48 h 0-48 h
% injected % dose % injected % dose % dose
M F M F M F M F M F
MI1 +48 (RingopenCOOH+O0) 33 3.1 2.48 242 2.48 242
M16: +98 (+O+2H+S05)
MI16+M17+M18* M17: +34 (NringopenOH+O) 15.5 10.0 11.54 7.79 15.5 0.74 12.28 7.79
M18: +36 (NringopenOH+O+2H)
M19 +50 (dihydrodiol+O) 5.7 8.30 4.24 6.41 10.9 16.0 0.52 0.26 4.76 6.67
M21 +96 (+O+S03) 3.1 3.60 2.23 2.78 2.23 2.78
M22 +98 (+2H+0+S053) 3.6 2.71 2.71
M24 +52 (NringopenOH+20+2H) 4.00 3.12 3.12
M25 +32 (RingopenCOOH) 3 3.10 2.21 2.41 2.21 241
M28 +32 (+20) 7.2 5.20 5.34 4.01 5.34 4.01
M29 +34 (NringopenOH+O) 2.2 1.65 15.5 0.26 1.65 0.26
. M34: +18 (NringopeningOH)
M34+M35 M35: +16 (+0) 18.5 20.1 13.79 15.6 6.8 13.6 0.33 0.22 14.12 15.8
M36 +18 (+O+2H) 5.4 3.60 4 2.78 15.8 15.5 0.75 0.26 4.75 3.04
M37 +34 (dihydrodiol) 2.7 4.10 2.04 3.19 10.1 0.17 2.04 3.36
Parent Ibrutinib (UD) 2 2.60 1.53 2.01 1.53 2.01
Sum of reported entities 72.2 67.7 53.8 52.5 49 70.7 2.34 1.17 56.1 53.7
Sum of observed metabolites (% dose) 72.0 71.4 4.37 1.55 76.3 73.0
Column recovery (%) 96.4 92.1 91.8 94.2
Total radioactivity (LSC, % dose) 74.7 86.9 4.76 2.05 79.4 89.0
* MS peak area M17>M18>M16; 24-48 h: only M17 and M 18 in males
** MS peak area M35>M34; 24-48 h: only M35
(Continued)
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2659 A EMBEHER : Invivo ITEITHRE (S ) )
Test Article: Ibrutinib
Study No. .-022-R-PO-AME (FK10242)
Location in CTD
[**C]-ibrutinib and its metabolites in plasma
(ng eq./mL)
Component Identity lh 2h 8h 24 h
M F M F M F M
M35 +329 (+20+Gluc+2H+CSC) - 31.0 59.7 14.4 48.3 19.5 30.2
MI15 +208 (20+Gluc) 166 153 200 39.5 138 84.6 140
MI19 +50 (dihydrodiol+O) 8.97 7.76 - 3.03 - 2.59 -
M21 +96 (+O+S053) 26.7 24.4 10.5 13.2 13.3 4.61 3.32
M23 -54 (JNJ-54243696) 0.21 0.55 0.23 0.46 0.23 0.30 -
M34: +18 (NringopeningOH)
M34+M35 M35: +16 (+0) 54.9 78.5 5.72 11.0 2.95 5.25 -
M37 +34 (dihydrodiol) 154 150 19.4 89.0 8.64 19.5 3.23
M38 +16 (+0O) - - 3.93 - 2.83 - -
M39 +16 (+O) 20.7 12.0 3.26 - - - -
M40 +16 (+0O) 8.42 5.97 - 6.72 - 2.98 -
Parent Ibrutinib (UD) 253 414 18.0 58.9 11.9 254 -
M41 -2 (-2H) - - - - - 9 -
CSC = cysteine conjugate; Gluc = glucuronide; Nringopen = opening of the piperidine ring; SO; = sulfate conjugate
(Continued)
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2659 A EMEEERER : Invivo IZBIFARE (Sv k) EE)

Test Article: Ibrutinib

£UL )

a

Study No. .-081-R-PO-EXC (FK10301)

Location in CTD 4.2.2.4.9

Species (Strain): Rat (Sprague Dawley)

Feeding Condition: Ad libitum

Vehicle/Formulation: 10% Hydroxypropyl-B-cyclodextrin

Route: Oral gavage

Dose (mg/kg): 10 mg/kg [1480 kBg/kg, as single enantiomeric ibrutinib]

Specific Activity: 2.24 GBg/mmol

Assay: UPLC with radio-detection; MS or MS/MS

Analyte: ['*C]-Ibrutinib and metabolites

Identification of in vivo metabolites of ibrutinib in bile, urine and feces

Component Identity Retention Time m/z m/z "C Matrix
M2 +128 (NringopenCOOH+0+S03) 11.34 569.1454 571.1486 B
M3 +128 (NringopenCOOH+0+S03) 12.57 569.1454 571.1486 B
M5 +20+Gluc+2H+CSC 13.19 770.2456 772.2488 B
M6 +403 (+O+2H+GS+S03) 14.08 844.2394 846.2426 B
M7 +114 (NringopenOH+O+S0;) 14.24 555.1662 557.1694 U,B
M9 +274 (+O+2H+CGSC+S03) 15.25 715.1968 717.2000 B
MI10 +130 (dihydrodiol+O+S05) 15.75 571.1611 573.1643 U,B
MI12 +192 (+O+Gluc) 16.35 633.2309 635.2341 B
MI13 +208 (+20+Gluc) 16.42 649.2258 651.2290 U,B
MI14 +112 (+20+S03) 17.52 553.1505 555.1537 B
MI16 +98 (+O+2H+S03) 17.51 539.1712 541.1744 F
M17 +34 (NringopenOH+O) 17.64 475.2094 477.2126 UF
MI8 +36 (NringopenOH+O+2H) 17.74 477.2250 479.2282 F
MI19 +50 (dihydrodiol+O) 19.30 491.2043 493.2075 U,F
M21 +96 (+O+S03) 19.57 537.1556 539.1588 U,B
M23 INJ-54243696 20.10 387.1933 - F
M25 +32 (RingopenCOOH) 20.89 473.1937 475.1969 U,B
M26 +307 (+2H+Glut) 21.77 748.2877 750.2909 B
M28 +32 (+20) 21.62 473.1937 475.1969 F
M29 +34 (NringopenOH+O) 22.37 475.2094 477.2126 F

(Continued)
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2659 A EMEEERER : Invivo IZBIFARE (Sv k) EE)

Test Article: Ibrutinib

Study No. .-081-R-PO-EXC (FK10301)
Location in CTD 42249
Identification of in vivo metabolites of ibrutinib in bile, urine and feces (Continued)

Component Identity Retention Time m/z m/z "*C Matrix
M31 +178 (+2H+CGSC) 23.10 619.2451 621.2549 B
M32 +163 (+2H+MASC) 23.71 604.2342 606.2374 B
M33 +161 (-2H+2H+MASC) 24.11 602.2186 604.2218 B
M34 +18 (NringopenOH) 23.63 459.2145 461.2177 F
M35 +16 (+O) 23.77 457.1988 459.2020 U,F
M36 +18 (+O+2H) 24.59 459.2145 461.2177 F
M37 +34 (dihydrodiol) 25.41 475.2094 477.2126 F

Parent Ibrutinib (UD) 30.20 441.2039 443.2071 F

CSC = cysteine conjugate; CGSC = cysteine glycine conjugate; Gluc = glucuronide; GS = glutathione conjugate; SO; = sulfate conjugate; Nringopen = opening of the piperidine ring; MASC =
mercapturic acid conjugate; U = urine; F = feces; B = bile
(Continued)
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2659 A BEEER - Invivo ITBEIFHHREHE (S b)) (E)
Test Article: Ibrutinib
Study No. .-081-R-PO-EXC (FK10301)
Location in CTD 4.2.2.4.9
Excretion of ['*C]-ibrutinib and its metabolites in bile and feces
(percentage of administered dose)
Component Identity Bile (% dose) Feces (% dose)
0-4h 4-8h 8-24 h 0-24 h 0-24 h
rat Al rat A3 rat Al rat A3 rat Al rat A3 rat Al rat A3 rat Al rat A3
M2 +128 (NringopenCOOH+0+S0;) 0.79 - 0.8 - 0.17 - 1.76 - - -
M3 +128 (NringopenCOOH+0+S0;) 0.97 0.82 0.27 0.54 0.04 0.54 1.28 1.9 - -
M5 +329 (+20+Gluc+2H+CSC) - - - 0.72 - 0.32 - 1.04 - -
M6 +403 (+O+2H+GS+S03) 1.34 - 1.96* - - - 4.94* - - -
M7 +114 (NringopenOH+O+S0O5) 1.36 1.67 0.55 0.28 0.52 2.74 - -
M9 +274 (+O+2H+CGSC+S03) 1.25 1.54 1.00 1.06 0.26 0.64 2.51 3.24 - -
MI10 +130 (dihydrodiol+O+SO3) 091 0.72 0.55 0.66 0.47 0.48 1.93 1.86 - -
M12 +192 (+O+Gluc) 1.79° 228 1.28° 234 0.29 1.56° 3.50° 6.18° - -
MI13 +208 (+20+Gluc) 0.14 - -
M14 +112 (+20+S053) 1.29 - 0.11 - - - 1.40 - - -
MI16 M16: +98 (+O+2H+S0;)
M17 M17: +34 (NringopenOH~+O) - - - - - - - - 4.24° 11.48°
M18 M18: +36 (NringopenOH+O+2H)
MI19 +50 (dihydrodiol+O) - - - - - - - - 2.02 3.45
M21 +96 (+O+S03) 5.54 2.59 2.71 2.93 0.34 1.58 8.59 7.1 - -
M25 +32 (RingopenCOOH) 0.67 0.53 0.33 0.22 0.23 0.61 1.23 1.36 - -
M26 +307 (+2H+Glut) 0.51 - 0.18 - - - 0.69 - - -
M28 +32 (+20) - - - - - - - - 1.77 3.37
M29 +34 (NringopenOH+O) - - - - - - - - 1.37 1.19
(Continued)

£UL )

L=

LB S9C

F i il



09

EDMS-ERI-72525625/ 1.0

2659 A EMBEHER : Invivo ITEITHRE (S ) )
Test Article: Ibrutinib
Study No. .-081-R-PO-EXC (FK10301)
Location in CTD 42249
Excretion of ['*C]-ibrutinib and its metabolites in bile and feces
(percentage of administered dose) (Continued)
Component Identity Bile (% dose) Feces (% dose)
0-4 h 4-8h 8-24h 0-24h 0-24 h
rat Al rat A3 rat Al rat A3 rat Al rat A3 rat Al rat A3 rat Al rat A3
M31 +178 (+2H+CGSC) 0.23 0.2 - 0.11 - - 0.23 0.31 - -
M32 +163 (+2H+MASC) 0.68 0.32 0.19 0.13 - - 0.87 0.45 - -
M33 +161 (-2H+2H+MASC) 0.31 0.21 0.2 0.13 - 0.09 0.51 0.43 - -
M34 M34: +18 (NringopenOH) d d
M35 M35:+16 (+0O) } i ) i ) i ) i ) 1085 10.18
M36 +18 (+O+2H) - - - - - - - - 5.00 2.49
M37 +34 (dihydrodiol) - - - - - - - - 1.54 0.72
Parent Ibrutinib (UD) - - - - - - - - 0.92 1.28
Sum of reported entities (% dose) 17.64 10.88 9.58 9.39 222 6.34 29.44 26.61 27.71 34.16
Sum of observed metabolites (% dose) 23.08 17.56 12.77 13.46 4.43 8.82 40.28 39.84 38.33 40.46
Column recovery (%) 73.3 96.9 81 93.8 94.2 93.3 n.a. n.a. 94 .4 90.1
Total radioactivity (LSC, % dose) 31.48 18.13 15.76 14.36 4.7 9.46 51.94 41.95 35.8 44.9
% Co-elution of metabolites M6 and M7; ® Co-elution of metabolites M12 and M13; © Co-elution of metabolites M16, M17 and M18; ¥ Co-elution of metabolites M34 and M35
CSC = cysteine conjugate; CGSC = cysteine glycine conjugate; Gluc= glucuronide; GS = glutathione conjugate; LSC = liquid scintillation counting; n.a. = not applicable;
Nringopen = opening of the piperidine ring; MASC = mercapturic acid conjugate; SO; = sulfate conjugate
(Continued)
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2659 A EMEEERER : Invivo IZBIFARE (Sv k) EE)

Test Article: Ibrutinib

Study No. .-158-R-IV-PK (FK10394)
Location in CTD 4.2.2.4.10

£UL )

a

The pharmacokinetics and metabolism of a mixture of [Ds]-ibrutinib and [Dy]-ibrutinib after a single intravenous
administration of a mixture of [Ds]-ibrutinib and [Dy]-ibrutinib at 2.5 mg/kg each to male rats

19

[Dy]-ibrutinib [Ds]-ibrutinib [Ds)/[Dy] Ratio
Cpnax (ng/mL) 1770 1760 0.99
AUC, (ng'h/mL) 1045 1040 0.99
[Do]-M37 [Ds]-M37 [Ds]/[Dy] Ratio
Chax (ng/mL) 96.5 89.7 0.93
AUC,, (ng'h/mL) 277 266 0.96
[Do]-M35 [D4]-M35 [D4)/[Dy] Ratio
Chnax (area) 523000 459000 0.88
AUC, (area‘h) 478000 407000 0.85
[Dy]-sulfate of M35 [D,]-sulfate of M35 [D,4)/[Do] Ratio
Chax (area) 52300 44200 0.84
AUC,, (area‘h) 77000 63000 0.82

[Dy] = unlabeled molecule; [D,] = deuterated molecule
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2659 B EWEREREE : Invivo IZHITHRH (4 X)

Test Article: Ibrutinib

Study No. .-189-D-PO-AME (FK10389)
Location in CTD 4.2.24.11
Species (Strain): Dog (Beagle)
Feeding Condition: Free access
Vehicle/Formulation: 20% Hydroxypropyl-p-cyclodextrin
Route: Oral gavage
Dose (mg/kg): 30 mg/kg [0.555 MBq/kg, as single enantiomeric ibrutinib]
Specific Activity: 2.1 GBg/mmol
Assay: UPLC with radio-detection; MS or MS/MS
Analyte: ['*C]-Ibrutinib and metabolites

Identification of in vivo metabolites of ibrutinib in plasma, urine and feces
Component Identity Retention Time (min) m/z (EST") Typical MS Fragments Matrix
M6 +403 (+O+2H+GSH+S03) 14.08 844.2394 403-457-489-635-764 P
M7 +114 (ring opened alcohol+0O+S03) 14.24 555.1662 156-320-404-457-475 F,p,U
M9 +274 (+O+2H+CGSC+S03) 15.25 715.1968 138-170-320-403-457-489-635 P
M10 +130 (M37+0+S05) 15.75 571.1611 154-172-320-403-431-461-473-491 FP U
M17 +34 (ring opened alcohol+O) 17.64 475.2094 138-156-320-404 F, P
M45 +137 (+O+2H+CSC) 18.47 578.2186 138-320-403-457-489-532 F
M46 +34 (ring opened alcohol+O) 19.05 475.2094 138-156-320-404 F
M47 +139 (+O+2H+2H+CSC) 19.05 580.2342 136-156-194-304-387-405-457-491-517 F
M19 +50 (M37+0) 19.30 491.2043 84-142-154-172-320-403-431-461-473 F
M21 +96 (M35+S0;) 19.57 537.4556 84-138-320-403-457 FEP, U
M24 +52 (ring opened alcohol+20+2H) 20.32 493.2199 172-190-304-405-475 F
M25 +32 (Piperidine ring opening and acid formation) 20.89 473.1937 152-170-304-342-401-455 F,P,U
M26 +307 (+2H+GSH) 21.77 748.2877 387-443-475-621-675-732 P
M28 +32 (+20) 21.62 473.1937 84-138-304-320-336 F
M29 +34 (ring opened alcohol+O) 22.37 475.2094 156-304-320-386-404 P
M31 +178 (+2H+CGSC) 23.10 619.2451 304-387-441-473-601 PU
M32 +163 (+2H+MASC) 23.71 604.2342 304-387-441-473-562 F
M33 +161 (-2H+2H+MASC) 24.11 602.2186 304-385-439-473 F
M34 +18 (Piperidine ring opening and alcohol formation) 23.63 459.2145 84-102-138-156-304-321-388-441 FPU
M35 +16 (+O para position) 23.77 457.1988 84-138-304-320-374-403 FPU
M36 +18 (+O+2H) 24.59 459.2177 84-140-320-403 F
M49 +16 (+O) 24.78 457.1988 84-138-320-374-403 F
M37 +34 (dihydrodiol) 2541 475.2094 84-154-172-304-387-445-457 EP, U

(Continued)
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2659 B EMEEESHER : Invivo IZBITA~H (/X)) FEE)

Test Article: Ibrutinib

Study No. .-189-D-P0-AME (FK10389)
Location in CTD 4.2.2.4.11
Species (Strain): Dog (Beagle)
Feeding Condition: Free access
Vehicle/Formulation: 20% Hydroxypropyl-p-cyclodextrin
Route: Oral gavage
Dose (mg/kg): 30 mg/kg [0.555 MBg/kg, as single enantiomeric ibrutinib]
Specific Activity: 2.1 GBg/mmol
Assay: UPLC with radio-detection; MS or MS/MS
Analyte: ['*C]-Ibrutinib and metabolites
Identification of in vivo metabolites of ibrutinib in plasma, urine and feces (Continued)
Component Identity Retention Time (min) m/z (EST) Typical MS Fragments Matrix
M38 +16 (+O) 26.40 475.1988 304-385-439 P
M39 +16 (+O) 28.06 475.1988 304-385-439 P
M40 +16 (+O) 28.75 475.1988 304-385-439 P
UD Ibrutinib (UD) 30.20 441.2039 84-138-304-358-387 EP

CSC = cysteine conjugate; CGSC = cysteine-glycine conjugate; F = feces; GSH = glutathione; MASC = mercapturic acid conjugate; P = plasma; SOz = sulfate conjugate; U = urine; UD =

unchanged drug

(Continued)
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2659 B EMEEESHER : Invivo IZBITA~H (/X)) FEE)

Test Article: Ibrutinib

£UL )

Study No. .—189-D-PO-AME (FK10389)
Location in CTD 4.2.2.4.11
Excretion of ['*C]-ibrutinib and its metabolites in feces
(percentage of the sample radioactivity injected and percentage of dose radioactivity)

a

Dog 1 Dog 2 Dog 3

0-24 h 24-48 h 0-48h 0-48 h 48-72 h 0-72h 0-24 h 24-72 h 0-72h
Component %inj  %dose  %inj  %dose %dose | %inj  %dose  %inj  %dose %dose | %inj  %dose  %inj  %dose  %dose mean
M7 4.0 1.07 - - 1.07 35 1.79 - - 1.79 - - 5.4 0.50 0.50 1.12
MI10 4.8 1.30 0.6 0.24 154 4.6 2.34 2.6 0.61 2.95 5.0 3.40 12.2 1.12 452 3.00
M17 7.3 1.97 11.4 4.40 6.37 10.5 5.39 16.6 3.83 9.22 11.5 7.90 10.7 0.98 8.88 8.16
M45 3.3 0.88 2.7 1.04 1.92 2.6 1.31 5.0 1.17 2.48 5.6 3.84 6.4 0.59 443 2.94
M46+M47* 6.7 1.80 3.8 1.47 3.27 34 1.72 2.6 0.59 231 2.5 1.70 9.9 0.91 261 2.73
M19+M21%** 15.8 4.25 4.6 1.79 6.04 13.9 7.12 5.5 1.26 8.38 4.8 3.26 19.3 1.78 5.04 6.49
M24 1.8 0.49 2.8 1.08 157 2.0 1.02 2.6 0.61 1.63 2.2 1.53 - - 153 1.58
M25 1.4 0.38 2.1 0.82 1.20 2.4 1.25 2.4 0.56 181 2.7 1.86 - - 1.86 1.62
M28 3.5 0.93 - - 0.93 - - 2.4 0.55 0.55 2.6 1.77 4.1 0.38 2.15 1.21
M32+M33+M34+M35***  21.6 5.83 25.8 9.93 15.76 17.5 8.95 22.9 5.29 14.24 26.0 17.83 233 2.14 19.97 16.7
M36 2.4 0.65 2.7 1.04 1.69 2.5 1.29 3.9 0.90 2.19 - - 4.2 0.39 0.39 1.42
M49 1.8 0.49 2.7 1.03 152 - - 0.9 0.22 0.22 3.3 2.23 - - 2.23 1.32
M37 1.2 0.32 1.8 0.68 1.00 - - 1.0 0.24 0.24 1.3 0.87 4.1 0.38 125 0.83
Parent (UD) 0.9 0.25 7.3 2.80 3.05 5.5 2.82 2.9 0.67 3.49 1.8 1.27 1.8 0.16 1.43 2.66
Sum reported entities 76.5 20.6 68.3 26.3 46.9 68.4 35.0 71.3 16.5 51.5 69.3 47.5 101.4 9.3 56.8 51.7
Sum observed metabolites - 28.0 - 38.8 - - 50.6 - 23.9 - - 70.0 - 10.0 - -
(% dose)
Column recovery (%) 103.7 - 100.8 - - 98.8 - 103.5 - - 102.0 - 108.7 - - -
LSC (% dose) - 27.0 - 38.5 - - 51.2 - 23.1 - - 68.6 - 9.2 - -

LSC = liquid scintillation counting; UD = unchanged drug; % inj = % injection
*based on the MS peak area an estimation was made for the abundance of M46 and M47 under the radioactive peak. M46 and M47 contribute approximately 60 and 40% to the radioactive peak,
respectively.
** based on the MS peak areas and taking into account that in general phase Il metabolites ionize poorly, an estimation was made for the abundance of M19 and M21 under the radioactive peak.
M19 and M21 contribute approximately 25 and 75% to the radioactive peak, respectively.
*** based on the MS peak area, an estimation was made for the abundance of M35, M34, M33 and M32 under the corresponding radioactive peak. M35, M34, M33 and M32 contribute
approximately 61, 32, 3 and 5% to the radioactive peak, respectively.

(Continued)
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2659 B EMEEESHER : Invivo IZBITA~H (/X)) FEE)

Test Article: Ibrutinib

S9

Study No. .-189-D-PO-AME (FK10389)
Location in CTD 422411
[**C]-ibrutinib and its metabolites in plasma
(ng eq./mL)
Dog 1 Dog 2 Dog 3

Component 1h 4h 7h 24 h 48h 1h 4h 7h 24 h 48h 1h 4h 7h 24 h 48h
M7 186 40 <17 <7 ND 103 44 <17 <7 ND 296 94 30 <7 ND
M9 82 17 <17 ND ND 35 <17 <17 ND ND 75 26 <17 ND ND
M10 ND 32 17 <7 ND 31 29 <17 ND ND 78 58 38 <7 ND
M17 ND <17 <7 ND ND 35 <17 <7 ND ND 77 24 <17 ND ND
M21 454 113 43 <7 ND 315 97 32 <17 <7 468 130 56 <7 ND
M25 88 ND ND ND ND 45 <17 ND ND ND 118 <17 <17 ND ND
M26+M29 274 20 <7 ND ND 102 19 <7 ND ND 254 38 <17 ND ND
M31+M34+M35 1604 184 44 <7 ND 757 145 31 <7 ND 1281 337 66 <7 ND
M37 440 168 49 <7 ND 293 140 37 <7 ND 553 362 113 <7 ND
M38 55 ND <7 ND ND 31 ND ND ND ND 59 ND ND ND ND
M39 61 <17 <7 ND ND 22 <17 <7 ND ND 45 <17 <7 ND ND
M40 33 <17 <7 ND ND 24 <17 <7 <7 ND 39 <17 <7 ND ND
Parent (UD) 2537 221 51 ND ND 1238 163 32 <7 ND 1399 308 47 <7 ND
Total Radioactivity 7350 1550 886 704 584 3630 1340 780 633 639 6240 2440 1420 1050 812

ND = not detected; UD = unchanged drug
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EDMS-ERI-72525625/ 1.0

Test Article: Ibrutinib

Study No.
Location in CTD

- 188-Hu-PO-MT (FK10267)
4224.12

Species:

Healthy male subjects (n = 6) (Clinical trial PCI-32765CLL1004)

Vehicle/Formulation: 30% Hydroxypropyl-B-cyclodextrin

Route: Oral

Dose: 140 mg [1480 kBgq, as single enantiomeric ibrutinib]

Specific Activity: 10.6 kBg/mg

Assay: UPLC with radio-detection; MS or MS/MS

Analyte: ["*C]-Ibrutinib and metabolites

Identification of in vivo metabolites of ibrutinib in blood, plasma, urine and feces

Component Identity Retention Time m/z m/z "*C Typical MS Fragments Matrix
M1 +138 (INJ-54243696+0+Gluc) 10.21 579.2203 - 202-320-403-496 P
M4 +42 (INJ-54243696+0+S0;) 12.81 483.1451 - 308-320-400-403-404 B,P
M7 +114 (NringopenOH+0+S0O3) 14.24 555.1662 557.1694 156-320-404-457-475 U
MI10 +130 (dihydrodiol+O+S0;) 15.75 571.1611 573.1643 154-172-320-403-431-461-473-491 U
Mill +48 (NringopenCOOH+O0) 15.83 489.1886 491.1918 152-170-320-417-471 F,B,P
M17 +34 (NringopenOH+O) 17.64 475.2094 477.2126 138-156-320-404 FU
M20 +48 (NringopenCOOH+0) 19.39 489.1886 491.1918 400-418 F,UB,P
M21 +96 (+O+S0;3) 19.57 537.1556 539.1588 84-138-320-403-457 U,B,P
M23 -54 (JNJ-54243696) 20.10 387.1933 - 84-181-209-287-304 F,B,P
M24 +52 (NringopenOH+20+2H) 20.32 493.2199 495.2231 172-190-304-405-475 F,UB,P
M25 +32 (RingopenCOOH) 20.89 473.1937 475.1969 152-170-304-342-401-455 F,U,B,P
M29 +34 (NringopenOH+O) 22.37 475.2094 477.2126 156-304-320-386-404 F,U,B,P
M30 (INJ-54243696+0-2H) 22.79 401.1726 - 181-210-287-304 F,B,P
M31 +178 (+2H+CGSC) 23.10 619.2451 621.2549 304-387-441-473-601 B,P
M32 +163 (+2H+MASC) 23.71 604.2342 606.2374 304-387-441-473-562 F,U
M33 +161 (-22H+2H+MASC) 24.11 602.2186 604.2218 304-385-439-473 F
M34 +18, NringopeningOH 23.63 459.2145 461.2177 84-102-138-156-304-321-388-441 F,U,B,P
M35 +16 (+O) 23.77 457.1988 459.2020 84-138-304-320-374-403 FB
M36 +18 (+O+2H) 24.59 459.2145 461.2177 84-140-320-403 F
M37 +34 (dihydrodiol) 25.41 475.2094 477.2126 84-154-172-304-387-445-457 F,U,B,P
M39 +16 (+O) 28.06 457.1988 459.2020 304-385-439 B,P
M40 +16 (+O) 28.75 457.1988 459.2020 304-385-439 B.P

Parent Ibrutinib (UD) 30.20 441.2039 443.2071 304-385-439 F,B,P

SO; = sulfate conjugate; CGSC = cysteine glycine conjugate; MASC = mercapturic acid conjugate; Nringopen = opening of the piperidine ring; U = urine; F = feces; B = blood; P = plasma

(Continued)
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Test Article: Ibrutinib

Study No.
Location in CTD

.-188-Hu-PO—MT (FK10267)
4.2.24.12

Excretion of ['“C]-ibrutinib and its metabolites in urine and feces

(percentage of the administered dose)

Component Identity Feces Urine (0-24 h)
% dose % dose

M7 +114 (NringopenOH+O+S0;) 0.18
MI10 +130 (dihydrodiol+O+SO3) 0.19

Ml1 +48 (NringopenCOOH+O0) 2.64
M17 +34 (NringopenOH+O) 3.77 0.29
M20 +48 (NringopenCOOH+0O) 7.11 0.68
M21 +96 (+O+S03) 0.65
M24 +52 (NringopenOH+20+2H) 2.00 0.27
M25 +32 (RingopenCOOH) 6.14 1.67
M29 +34 (NringopenOH+O) 2.85 0.45

M32: +163 (+2H+MASC)
M32 + M33 + M33: +161 (-2H+2H+MASC) 9.08 NA
- M34 + M35 (feces) M34: +18, NringopeningOH ’
~ M35: +16 (+O)
. M34: +18, NringopeningOH

M34 + M32 (urine) M32: 4163 ( +2gH§M A§C) NA 0.31
M33 (urine) +161 (-2H+2H+MASC) NA 0.04

M36 +18 (+O+2H) 2.85
M37 +34 (dihydrodiol) 2.93 0.12

Parent Ibrutinib (UD) 0.77
Sum of reported entities 40.1 4.69
Sum of observed metabolites (% dose) 54.8 5.74
Column recovery (%) - 90.3
Total radioactivity (LSC, % dose) 57.8 6.34

MASC = mercapturic acid conjugate; Nringopen = opening of the piperidine ring; SO; = sulfate conjugate

(Continued)
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Test Article: Ibrutinib

Study No. .-188-Hu-PO-MT (FK10267)
Location in CTD 4.2.2.4.12
['“C]-ibrutinib and its metabolites in blood
(ng/mL)
Component Identity 1h 2h 4h 8h 24 h 72 h
Mll +48 (NringopenCOOH+0) LOQ LOQ LOD LOD LOD LOD
M21: +96 (+O+S03)
M21 (+M20 + M24) M20: +48 (NringopenCOOH+O) 87.0 41.9 LOQ LOD LOD LOD
M24: +52 (NringopenOH+20+2H)
M25 +32 (RingopenCOOH) 48.9 LOQ LOD LOD LOD LOD
M29 +34 (NringopenOH+O) LOQ LOQ LOD LOD LOD LOD
M34: +18, NringopeningOH
M34 (+ M31 + M35) M31: +178 (+2H+CGSC) 37.0 19.5 LOQ LOD LOD LOD
M35: +16 (+0)
M37 +34 (dihydrodiol) 38.7 29.9 LOQ LOD LOD LOD
M39 +16 (+O) LOQ LOQ LOD LOD LOD LOD
M40 +16 (+O) LOD LOD LOD LOD LOD LOD
Parent Ibrutinib (UD) 20.4 8.9 19.5 LOD LOD LOD
[**C]-ibrutinib and its metabolites in plasma
(ng/mL)
Component Identity 1h 2h 4h 8h 24 h 72 h
Mi11 +48 (NringopenCOOH+0)
M21: +96 (+O+S03)
M21 (+M20 + M24) M20: +48 (NringopenCOOH+O) 102.3 78.4 LOD LOD
M24: +52 (NringopenOH+20+2H)
M25 +32 (RingopenCOOH) 68.1 36.9 LOQ LOD
M29 +34 (NringopenOH+O)
M34: +18, NringopeningOH
M34 (+ M31 + M35) M31: +178 (+2H+CGSC) 47.7 333 LOD LOD
M35: +16 (+O)
M37 +34 (dihydrodiol) 419 32.0 28.2 LOQ LOD
M39 +16 (+O) LOD LOD
M40 +16 (+O) LOD LOD
Parent Ibrutinib (UD) 33.5 26.9 LOQ LOD LOD

CGSC = cysteine glycine conjugate; LOQ = limit of quantification; LOD = limit of detection; Nringopen = opening of the piperidine ring; SO; = sulfate conjugate
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Test Article: Ibrutinib

Study No. - 129-Hu-PO-MT (FK10347)
Location in CTD 4.2.2.4.13
Study System: Identification and estimation of the abundance of the metabolites in human plasma after single and multiple oral administration of ibrutinib. Plasma samples were

collected from healthy volunteers after a single 70 mg oral dose of ibrutinib (Clinical trial PCI-32765CLL1002), as well as from 10 patients after single and 8-day
multiple dosing of ibrutinib at 420 mg/day (Clinical trial PCYC-1111-CA)

Method: In the absence of authentic standards, an estimation of the metabolite abundance was obtained by mixing the plasma samples with human hepatocyte incubations
containing '*C-ibrutinib and quantitating the cold metabolites in the plasma samples using the relative '>C/"*C isotope ratios. The '*C/'*C isotope ratios were
measured using high resolution MS for each metabolite. The ratios were based on the concentration of radioactive metabolite determined from independent analysis
of the radioactive sample with radio UPLC-detection. Estimated abundances in plasma for M37 and unchanged drug, using the relative '*C/'*C isotope ratios were
in line with the average concentration in the neat plasma samples determined using a validated bioanalytical method. For metabolite M23, which no longer carries
the '*C label, an authentic standard was available for quantification of samples from Clinical trial PCYC-1111-CA.

Estimation of the abundance of the circulating entities in plasma from PCI-32765CLL1002 (single 70 mg dose):
Plasma pool per time point for subject 102002 and 102003, Clinical trial PCI-32765CLL1002, single dose, 70 mg

Metabolite Metabolite Concentration (ng/mL)
1 hour 2 hours 4 hours
M21 14.8 8.80 3.06
M25 38.4 9.04 2.39
M34 ($) 26.7 7.51 3.29
M35 ($) 134 - -
M37 (#) 22,5 (19.7) 21.1  (18.2) 4.1 (11.2)
UD (#) ($%) 10.6 (10.4) 3.90 (4.05) 0.86 (1.11)
M41 3.84 0.88 0.81

Additional Information:

(#) The concentration for ibrutinib (UD) and M37 determined using a validated bioanalytical method are mentioned between brackets.

($) "“Cpix value derived from the sum of the M34 and M35 area intensities from the hepatocyte sample '*Cyx derived from 50% of the area intensity from the human plasma.
($$) M+1 signal intensity used for calculation

MS = mass spectrometry; UD = unchanged drug; UPLC = ultra performance liquid chromatography
(Continued)
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Test Article: Ibrutinib
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Study No. - 129-Hu-PO-MT (FK10347)

Location in CTD 4.2.2.4.13

Estimation of the abundance of the circulating entities in plasma AUC.,4» Hamilton pools at Day 1 and Day 8 from PCYC-1111-CA (420 mg/day):

Metabolite Day 1 Day 8 Accumulation Factor

Conc. (ng/mL) AUC (ng-h/mL) %TDRM Conc. (ng/mL) AUC (ng-h/mL) %TDRM

Ml ($) 0.89 21.4 0.54 8.08 194 2.64 9.1

M4 ($) 1.53 36.7 0.93 3.43 82.3 1.12 22

M7 ($$) 1.40 33.6 0.85 243 58.3 0.79 1.7

M10 ($$) 0.93 223 0.56 1.19 28.6 0.39 1.3

M12 ($$) 0.34 8.16 0.21 0.53 12.7 0.17 1.6

M17 3.20 76.8 1.94 6.60 158 2.16 2.1
32.6 782 | 19.8 | 73.6 1766 | 24.0 | 2.3

M23 (*¥) 1.46 35.0 0.89 9.28 223 3.03 6.4
33.7 809 | 204 | 34.5 828 | 11.3 | 1.0

M30 ($) 4.24 102 2.57 11.7 281 3.82 2.8

M31 ($$) 0.41 9.84 0.25 0.53 12.7 0.17 1.3
33.8 811 | 20.5 | 71.3 1711 | 233 | 2.1

M35 3.40 81.6 2.06 4.40 106 1.44 1.3
19.0 456 (629) | 15.9 | 293 703 (1034) | 14.1 | 1.6

M39 - - - 1.80 432 0.59 -

M40 - - - 0.60 14.4 0.20 -
14.6 350 485 | 12.2 | 25.1 602 (780) | 10.6 | 1.6

Md1 0.60 14.4 0.36 0.60 14.4 0.20 1.0

TDRM 3958 100 7348 100
(Continued)
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Test Article: Ibrutinib

Study No. .-129-Hu-PO-MT (FK10347)
Location in CTD 422413

Concentration of M23 in plasma from 2 subjects (221-002 and 221-005) on Dayl, Day 8, Day 15 and Day 22 from PCYC-1111-CA (420 mg/day):
M23 Concentration (ng/mL)

Subject 221-002 Subject 221-005
Day 1 N
0 hour NF NF (%)
1 hour 0.15 0.10
2 hours 0.28 " Day 1 AUC.p4p: 0.40 Day 1 AUC4p:
4 hours 1.83 45.0 ng'h/mL 2.19 88.8 ng-h/mL
7 hours 1.37 3.59
24 hours 3.07 J 5.50
Day 8
0 hour 12.5 A 24.0 A
1 hour 13.6 Day 8 AUCO_24h: 21.9 Day 8 AUCO_24hZ
2 hours 17.3 ~ 356 ne-h/ml. 19.0 " 584 no-h/mL
4 hours 18.5 e 238 et
7 hours 16.4 ) 27.0 y
Day 15 - R
0 hour 22.0 33.0
2 hours 22.0 Average concentration 28.4 Average concentration
Day 22 ~  Day 15 and Day 22: ~  Day 15 and Day 22:
0 hour 22.4 22.6 ng/mL 33.7 31.1 ng/mL
2 hours 24.1 J 29.4 J

Additional Information:

(#) The concentration for ibrutinib (UD) and M37 determined using a validated bioanalytical method are between brackets and used in the calculation of TDRM and % TDRM.

($) Determination of abundance of metabolites using relative UV/MS response factor versus M23 coupled to estimated abundance of M23 obtained with a calibration curve

(*) Carry-over between injections was observed

(**) Estimated abundance obtained using a calibration curve (authentic standard of M23)

($$) Conjugated metabolites —no MS response factor could be calculated, assumption was made that phase IT metabolites have similar response as their respective phase I metabolites
|AUC0_24h > 10 % total drug related materia]]

NF = not found; TDRM = total drug related material; UD = unchanged drug
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Test Article: Ibrutinib

Type of Study: Assessment of S-enantiomer exposure after oral dosing of the R-enantiomer ibrutinib in Study No.: Location in CTD: 4.2.2.4.20
plasma study samples from rat (Study .—068-R-PO—TX), dog (Study j#-069-D-PO-TX) and human subjects .-159—V-PO—MT (FK10390)
(Study PCYC-1111), both after single and repeated oral dosing.

Method: The study samples were analyzed using a qualified chiral LC-MS/MS method.

Tabulated Results
Cmax and AUC ratios of S- and R-enantiomers in plasma after single and repeated dosing (S/R*100%)

Species: Rat Dog Human
Dose (mg/kg): 30 100 300/175* 30 80 220 420 mg/day
Gender: M F M F M F M F M F M F MorF
Day 0 Chax S/R 1.364 2.110 0.869 2.531 1.937 3.145 0.762 0.550 1.287 0.711 0.235 0.232 1.36

AUC;,¢ S/R 1.202 1.738 0.777 1.264 1.180 2.039 0.862 0.553 1.656° 0.047¢ 0.292 0.250 0.80¢
Day7 Chax S/R 1.26

AUC, S/R 1.37
Day 37 Chax S/R 0.905 0.312 1.066 0.419 0.219 0192

AUC,4, S/R 0.886 0.273 0.883 0.550 0.219 0.194
Day 78 Chax S/R 1.374 2.116 1.267 2.715 2.653 1.559

AUCyy, S/IR® 0.881 1.653 0.994 2.237 1.897 2.400

* 300mg/kg ibrutinib on Day 0 and 175 mg/kg on day 78 in female animals
® AUCq.om S/R

¢ AUCyg, S/R

¢ AUCy, S/R

¢ AUCyg, S/R in male rats
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2.6.5.10 FEWEHREEER : In vitro [ 115 L
Test Article: Ibrutinib
Ibrutinib Concentration
Type of Study Test System pg/mL uM Significant Findings and Conclusions Study No. Location in CTD
Stability Rat, dog, monkey, human 1.32 3 Ibrutinib in the presence of NADPH was highly cleared in ._1 23V-X-MT 42041
liver microsomes microsomes from all species. The rate of intrinsic clearance = SE T
measured as plL/min/mg protein was: cynomolgus monkey = 629
+ 80.2; rat = 596 + 60.9; human = 549 + 68.8; dog 107 = 5.47. The
half-lives in minutes were: monkey = 2.20; rat = 2.33; human =
2.52; dog =13.0.
Covalent binding and Human liver microsomes and 4.4 10 Human liver microsomes, CYP2D6 and CYP3A4 in the presence .—153-Hu-X-MTI 422311
metabolism various recombinant of NADPH readily metabolized []4C]-ibrutinib to several
CYP450s hydroxylated Phase I metabolites. No metabolism was observed in
the microsomal preparations in the absence of NADPH or in
CYP1A2, CYP2C19, or CYP2C9 in the presence of NADPH.
CYP identification Human recombinant CY Ps 2.20 5 CYP?A4 ar}d CYP3A5 were igvolved in the metabolism of .-013-Hu-X-MT 42244
ibrutinib with potential minor involvement of CYP2D6 (3%, 6%,
and 12% ibrutinib remaining after 15 minutes, respectively).
Ibrutinib was not metabolized by CYP1A2, CYP2A6, CYP2B6,
CYP2C8, CYP2C9 and CYP2C19.
Microsomal metabolic Human liver microsomes 132 3 CYP3A4 was involved in the metabolism of ibrutinib with no .-0 14-Hu-X-MT 42245
stability in the apparent involvement of CYP1A, CYP2B6, CYP2CS8, CYP2C9,
CYP2C19 or CYP2D6. Ibrutinib human liver microsomal
presence of CYP s .
specific inhibitors clearance was almost completely inhibited by the specific CYP3A4
inhibitor ketoconazole, with only 4.2% of metabolism and 96%
inhibition observed.
CYP enzyme kinetics Human recombinant 0.044-44  0.1-100 Both CYP3A4 and CYP3AS had a higher intrinsic clearance than .-O4l-Hu-X-MTI 4.2.24.7
supersomes expressing CYP2D6 for the conversion of ibrutinib to PCI-45227 (M37,
CYP2D6 and CYP3A4/5 dihydrodiol metabolite) in recombinants expressing the CYP in the
presence of epoxide hydrolase.
(Continued)
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Test Article: Ibrutinib

Location in CTD 4224.6
Study No. .-168-Hu-X-CYP (FK10615)
Study System: Inhibition of ibrutinib metabolism by fluoxetine, norfluoxetine and fluvoxamine in human liver microsomes;

Determination of relative contribution of CYP3AS to overall ibrutinib metabolism in selected lots of human liver microsomes genotyped for the status of CYP3AS

Overview of inhibition characteristics of diagnostic inhibitors on the metabolism of ibrutinib and selected probe substrates

Substrate Fluoxetine Norfluoxetine Fluvoxamine
ICys (uM) 42 11 24
. . ICso (uM) 78 21 48
Ibrutinib IC55 (LM) 145 40 99
[% Inhibition at 100 uM] [57+1.4] [97+3.3] [75£8.9]
1Cy5 (UM) 36 9.5 31
Midazolam (formation of  ICsy (LM) 91 24 74
1’-OH midazolam) 1C75 (UM) 232 62 177
[% Inhibition at 100 uM] [58+5.2] [87+1.4] [64+2.4]
ICy5 (uM) 17 9.5 8.4
Alprazolam (formation of  ICsy (uM) 42 20 33
4’-OH alprazolam) 1C75 (uM) 101 43 129
[% Inhibition at 100 uM] [70+3.8] [89+0.26] [74+1.1]

(Continued)
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2.6.5.10 EMBHAERER : Invitro IZHITEHRB (FE)
Test Article: Ibrutinib
Location in CTD 42246
Study No. .-168-Hu-X-CYP (FK10615)
Inhibition results for delineation of the relative contribution of CYP3A4 and CYP3AS to the overall metabolism of ibrutinib and selected probe substrates in human liver microsomes
(mean + SD):
Substrate No inhibitor Ketoconazole (pan-CYP3A inhibitor) CYP3cide (selective CYP3A4 inhibitor)
Ibrutinib %UD remaining % UD remaining % Inhibition of metabolism % UD remaining % Inhibition of metabolism
Pooled lot 40+4.5 100+0.0 100+0.0 100+0.0 100+0.0
CYP3A5*1/*1 66+2.5 100+0.0 100+0.0 97+0.42 91+1.2
CYP3A5*3/*3 4543.2 98+2.0 96+3.6 93+0.59 87+1.1
Midazolam Metabolism (pmol/min/mg)  Metabolism (pmol/min/mg) % inhibition of metabolism Metabolism (pmol/min/mg) % inhibition of metabolism
Pooled lot 360+66 12+6.0 97+1.6 31+7.8 92422
CYP3A5*1/*1 270+11 20+0.60 93+0.22 60+4.0 78+1.5
CYP3A5*3/*3 450+170 15+£2.0 97+0.44 28+3.0 94+0.66
Alprazolam Metabolism (pmol/min/mg)  Metabolism (pmol/min/mg) % inhibition of metabolism  Metabolism (pmol/min/mg) % inhibition of metabolism
Pooled lot 650+130 23+0.80 96+0.12 32429 95+0.45
CYP3A5*1/*1 340+44 254+2.6 92+0.78 54+3.8 84+1.11
CYP3AS5*3/*3 700+47 254+2.4 96+0.34 23+1.8 97+0.25
Atazanavir Metabolism (pmol/min/mg)  Metabolism (pmol/min/mg) % inhibition of metabolism Metabolism (pmol/min/mg) % inhibition of metabolism
Pooled lot 75+1.6 22473 7149.7 14+10 82+14
CYP3AS5*1/*1 48+3.3 13+0.97 7242.0 8.3+£9.0 83+£19
CYP3A5*3/*3 5943.1 22+7.9 62+13 2248.0 63+14

Additional Information

CYP3A5*1/*1: wild-type functional CYP3A5
CYP3AS5*3/*3: splice mutant displaying low to null CYP3A activity

CYP = cytochrome P450; IC = inhibitory concentration; SD = standard deviation, UD = unchanged drug

(Continued)
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Test Article: Ibrutinib
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Location in CTD 4.2.242
Study No. .-080—V-X-MT (FK10269)
Study System: The in vitro metabolism of ["*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:
Target Entity, Test System, and Method: Extent of metabolism (% injected) of [**C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human
Retention m/z Microsomes S9 fractions Hepatocytes
Code time Proposed identity
(min) (ESI+) Rat Rabbit Dog Human Rat Human Rat Rabbit Dog Human
M17 17.64 +34 (N ring open OH+O)  475.2094 - - - - X - - - - -
M21 19.57 +96 (+O+S03) 537.1556 - - - - - - X - X X
M25 20.89 +32 (Ring open COOH)  473.1937 X - - X X X X X X X
M26 21.77 +307 (+2H+GSH) 748.2877 - - - - - - - - X -
M27 21.97 +305 (+GSH) 746.2721 - - - - - - X X X -
M29 22.37 +34 (N ring open OH+0)  475.2094 - - - - X - - - - -
M34 23.63 +18 (N ring open OH) 459.2145 - - - - - - X X X X
M35 23.77 +16 (+O) 457.1988 - - - - - - X X X X
M37 25.41 +34 (dihydrodiol) 475.2094 X X X X X X X X X X
M38 26.40 +16 (+O) 457.1988 X X X X - X X X X X
M39 28.06 +16 (+O) 457.1988 X - X X - X X X X X
M40 28.75 +16 (+0) 457.1988 X X X X - X X X X X
M41 31.73 -2 (-2H) 439.1882 X X X X - X X X - X
UD 30.20 Unchanged ibrutinib 441.2039 X X X X - X X X X X
X = observed
(Continued)
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Test Article: Ibrutinib
Location in CTD 42242
Study No. .—080-V-X-MT (FK10269)
Study System: The in vitro metabolism of ["*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Target Entity, Test System,

Extent of metabolism (% injected) of ['*C]-ibrutinib in rat, rabbit, dog and human liver microsomes with and without human recombinant expressed GST and rat

and Method: and human liver microsomes with CYP inhibitors

Incubate Recovery (% 2 Metabolite (% injebcted . \

M37 M38 M39 M40 M41 UD Normalized Metabolism (%) Sum Met* Sum RAD peaks
Rat-M 0 min 106 ND ND ND ND ND 103 - - 103.0 103.0
Rat-M 10 min* 99 21.1 53 8.2 1.9 2.8 9.6 10.2 90 48.8 93.4
Rat-M 10 min B 108 ND ND ND ND ND 93.4 100.0 - 93.4 93.4
Rabbit-F 0 min 106 ND ND ND ND ND 94.6 - - 94.6 94.6
Rabbit-F 10 min* 107 3.7 1.9 ND ND 2.6 74.0 78.5 21 82.2 92.5
Rabbit-F 10 min B 109 ND ND ND ND ND 94.3 100.0 - 94.3 94.3
Dog-M 0 min 106 ND ND ND ND ND 95.7 - - 95.7 95.7
Dog-M 10 min* 106 8.0 5.2 4.3 1.6 2.9 47.2 49.0 51 69.3 96.5
Dog-M 10 min B 106 ND ND ND ND ND 96.3 100.0 - 96.3 96.3
Human 0 min 108 ND ND ND ND ND 97.1 - - 97.1 97.1
Human 10 min* 104 14.1 6.8 4.0 1.8 4.2 353 34.0 66 66.2 98.6
Human 10 min B 106 ND ND ND ND ND 104.0 100.0 - 104.0 104.0
(Continued)
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Test Article: Ibrutinib

Location in CTD
Study No.

42242
B-080-V-X-MT (FK10269)

Study System:
Target Entity, Test System, and Method:

The in vitro metabolism of ["*CJ-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Extent of metabolism (% injected) of [**C]-ibrutinib in rat, rabbit, dog and human liver microsomes with and without human recombinant expressed
GST and rat and human liver microsomes with CYP inhibitors

Metabolite (% injected)

Incubate Recovery (%)a . b . ¢ d
M37 | M38 | M39 | M40 | M4l UD Normalized Metabolism (%) Sum Met Sum RAD peaks
Rat-M + GSH + GST_A1-1 10 min* 102 14.2 5.0 6.6 2.1 2.6 8.7 - - 39.3 109.0
Rat-M + GSH + GST_PI-1 10 min* 105 11.7 4.6 5.9 22 | <06 9.1 - - 33.6 112.9
Rat-M + GSH + GST_M1-1 10 min* 104 14.3 4.2 5.8 2.7 2.1 9.2 - - 383 109.8
Rat-M + GSH 10 min 105 11.2 4.8 5.4 2.8 2.9 10.4 - - 37.5 107.2
Human + GSH + GST_A1-1 10 min* 104 13.6 5.1 3.6 1.7 2.7 31.8 - - 58.5 100.2
Human + GSH + GST_P1-1 10 min* 103 12.6 5.3 2.6 1.8 | <12 | 315 - - 53.9 94.0
Human + GSH + GST _M1-1 10 min* 105 10.7 4.7 3.6 1.3 2.6 30.6 - - 53.6 95.1
Human + GSH 10 min 103 15.8 4.3 3.2 1.3 3.3 35.6 - - 63.5 93.0
Buffer + GSH + GST_A1-1 10 min 105 ND ND | ND ND ND | 100.6 - - 100.6 101.8
Buffer + GSH + GST_P1-1 10 min 104 ND ND | ND ND ND 96.6 - - 96.6 101.0
Buffer + GSH + GST M1-1 10 min 105 ND ND ND ND ND 94.0 - - 94.0 96.0
(Continued)
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Test Article: Ibrutinib

Location in CTD
Study No.

42242
B-080-V-X-MT (FK10269)

Study System:
Target Entity, Test System, and Method:

The in vitro metabolism of ["*CJ-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Extent of metabolism (% injected) of [**C]-ibrutinib in rat, rabbit, dog and human liver microsomes with and without human recombinant expressed
GST and rat and human liver microsomes with CYP inhibitors

Metabolite (% injected)

Incubate Recovery (%)a . b . ¢ d
M37 | M38 | M39 | M40 | M41 UD Normalized Metabolism (%) Sum Met Sum RAD peaks
Rat-M + Methanol 10 min 93 19.5 7.7 3.7 3.8 3.6 12.1 - - 50.4 99.6
Rat-M + Ketoconazole 10 min* 107 <1.3 1.2 1.2 1.3 0.8 85.8 - - 90.2 96.0
Rat-M + 1-ABT 10 min* 100 ND | ND | ND | ND | ND 96.6 - - 96.6 96.6
Human + Methanol 10 min 94 104 | 49 3.0 2.0 3.0 39.2 - - 62.5 101.5
Human + Ketoconazole 10 min* 106 ND ND ND | ND | ND 98.4 - - 98.4 98.7
Human + 1-ABT 10 min* 97 ND | ND | ND | ND | ND 97.1 - - 97.1 97.1
*n=3
(Continued)
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2.6.5.10 ZEMEREERER : Invitro ITHITARH =)

Test Article: Ibrutinib

08

Location in CTD 42242
Study No. .—080-V-X-MT (FK10269)
Study System: The in vitro metabolism of ["*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:
Target Entity, Test System, and Method: Extent of metabolism (% injected) of ['*C]-ibrutinib in rat, rabbit, dog and human hepatocytes
Recovery Metabolite (% injected)
Incubate a M34
(%) + Sum RAD

M21 | M25 | M26 | M27 | M35 | M37 | M38 | M39 | M40 | M41 | UD Normalized® | Metabolism (%) | Sum Met® peaks’
Rat-M 0 min 73 ND ND ND ND | ND ND ND ND ND ND 92.1 91.6 8.4 92.1 92.1
Rat-M 2 min 105 ND | ND | ND | ND | ND | ND | ND 1.8 ND ND 91.2 90.7 9.3 93.0 93.0
Rat-M 5 min 102 ND | ND | ND | ND | ND 0.9 24 2.9 ND ND 82.8 82.3 17.7 89.0 92.5
Rat-M 10 min 103 1.8 ND | ND 1.6 ND | ND 2.6 6.2 ND 1.7 60.2 59.8 40.2 74.1 98.4
Rat-M 15 min 100 2.0 ND | ND 2.6 ND 2.8 5.0 5.7 ND 1.8 523 52.0 48.0 72.2 95.8
Rat-M 20 min 96 2.4 ND | ND 2.0 5.8 52 4.1 6.6 1.5 1.2 429 42.6 574 71.7 105.4
Rat-M 60 min 88 33 4.5 1.8 39 | 216 | 150 | 3.6 4.4 2.8 1.7 12.7 12.6 87.4 75.3 116.9
Rat-M 60 min B 81 ND ND ND ND | ND ND ND ND ND ND 100.6 100.0 0.0 100.6 100.6
Rabbit-F 0 min 111 ND | ND | ND | ND | ND | ND | ND | ND | ND ND 106.1 104.8 -4.8 106.1 106.1
Rabbit-F 2 min 106 ND | ND | ND | ND | ND | ND | ND | ND | ND ND 96.6 95.5 4.5 96.6 96.6
Rabbit-F 5 min 105 ND | ND | ND | ND 0.7 1.7 22 24 ND 1.2 87.3 86.3 13.7 95.5 104.2
Rabbit-F 10 min 107 ND 1.0 ND | ND 24 6.9 1.9 2.9 ND 1.7 74.5 73.6 26.4 91.3 100.8
Rabbit-F 15 min 103 ND 22 ND | ND 2.9 6.2 1.8 2.4 ND 32 61.6 60.9 39.1 80.3 98.3
Rabbit-F 20 min 99 ND 3.8 ND 1.5 4.1 11.5 3.8 39 2.0 2.3 46.8 46.2 53.8 79.7 97.3
Rabbit-F 60 min 108 ND | 33.1 1.1 32 9.7 12.9 1.7 2.0 2.1 2.1 1.8 1.8 98.2 69.7 99.7
Rabbit-F 60 min B 100 ND ND ND ND | ND ND ND ND ND ND 101.2 100.0 0.0 101.2 101.2
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Target Entity, Test System, and Method:

Extent of metabolism (% injected) of [**C]-ibrutinib in rat, rabbit, dog and human hepatocytes

2.6.5.10 EWENEERER : Invitro ITH T HRHE (K =)
Test Article: Ibrutinib
Location in CTD 42242
Study No. .—080-V-X-MT (FK10269)
Study System: The in vitro metabolism of ["*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Recovery Metabolite (% injected)
Incubate % )a M34+ Normalized” Metabolism Sum Met® Sum R/éD

M21 | M25 | M26 | M27 M35 M37 | M38 | M39 | M40 | M4l UD (%) peaks
Dog-M 0 min 115 ND ND ND ND ND ND ND ND ND ND 97.3 100.0 0.0 97.3 97.3
Dog-M 2 min 104 ND ND ND ND ND ND ND ND ND ND 100.0 102.8 -2.8 100.0 100.0
Dog-M 5 min 103 ND ND 0.2 ND ND ND ND ND ND ND 95.6 98.3 1.7 95.8 95.8
Dog-M 10 min 99 1.6 ND 1.2 0.6 ND ND 0.4 ND ND ND 89.7 92.2 7.8 93.5 94.8
Dog-M 15 min 100 1.7 ND 1.0 1.2 1.2 ND 1.1 1.7 ND ND 85.6 88.0 12.0 93.5 94.8
Dog-M 20 min 104 29 ND 1.6 0.6 1.9 ND 1.6 1.8 ND ND 75.7 77.8 22.2 86.1 91.1
Dog-M 60 min 133 15.5 34 8.3 33 6.1 2.4 1.6 1.4 ND ND 27.2 28.0 72.0 69.2 94.4
Dog-M 60 min B 108 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR
Human 0 min 108 ND ND ND ND ND ND ND ND ND ND 97.8 98.9 1.1 97.8 97.8
Human 2 min 106 ND ND ND ND ND ND ND ND ND ND 92.4 93.4 6.6 92.4 92.4
Human 5 min 105 ND ND ND ND ND 1.3 0.8 2.2 ND ND 86.8 87.8 12.2 91.1 91.1
Human 10 min 105 ND ND ND ND 2.6 2.2 1.6 1.4 ND ND 79.3 80.2 19.8 87.1 94.1
Human 15 min 103 ND ND ND ND 3.7 5.3 2.5 2.6 ND 1.6 75.1 75.9 24.1 90.8 97.2
Human 20 min 104 ND 1.8 ND ND 2.2 6.9 2.1 33 ND 1.6 68.0 68.8 31.2 85.9 96.7
Human 60 min 102 4.6 11.1 ND ND 13.0 9.0 2.2 2.0 1.2 2.6 29.5 29.8 70.2 75.2 101.2
Human 60 min B 84 ND ND ND ND ND ND ND ND ND ND 98.9 100.0 0.0 98.9 98.9

(Continued)
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Test Article: Ibrutinib

Location in CTD
Study No.

42242

-080-V-X-MT (FK10269)

Study System:
Target Entity, Test System, and
Method:

The in vitro metabolism of ['*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Extent of metabolism (% injected) of [**C]-ibrutinib in rat, rabbit, dog and human hepatocytes with and without human recombinant expressed GST

Incubate Recovery Metabolite (% injected)

(%)" M21 M25 M26 M27 M34+M35 M37 M38 M39 M40 M41 UD
Rat-M 60 min 88 3.3 4.5 1.8 3.9 21.6 15.0 3.6 4.4 2.8 1.7 12.7
Rat-M 60 min +GST Al +GSH 109 3.0 6.0 42 2.5 9.0 4.6 ND 2.6 0.8 ND 9.7
Rat-M 60 min +GST M1 +GSH 108 3.4 7.3 3.9 2.8 14.8 7.9 ND 2.4 1.3 ND 8.6
Rat-M 60 min +GST_P1 +GSH 111 3.2 4.7 6.9 4.6 7.4 5.7 ND 23 1.5 ND 8.1
Rat-M 60 min +GSH 123 43 13.2 5 3.7 12.1 49 ND 2.9 13 ND 5.3
Rat-M 60 min B 81 ND ND ND ND ND ND ND ND ND ND 100.6
Rabbit-F 60 min 108 ND 33.1 1.1 32 9.7 12.9 1.7 2.0 2.1 2.1 1.8
Rabbit-M 60 min +GST A1 +GSH 102 ND 23.7 2.7 5.9 11.5 8.8 ND 2.0 1.3 ND 23
Rabbit-M 60 min +GST M1 +GSH 109 ND 17.9 1.7 6.2 5.7 113 ND 1.6 1.5 ND 2.4
Rabbit-M 60 min +GST_P1 +GSH 101 ND 22.0 5.5 7.6 6.2 125 0.7 1.7 0.5 ND 2.0
Rabbit-M 60 min +GSH 129 ND 18.7 3.5 5.5 10.8 11.0 0.9 1.9 1.2 ND 43
Rabbit-F 60 min B 100 ND ND ND ND ND ND ND ND ND ND 101.2
Dog-M 60 min 133 15.5 3.4 8.3 3.3 6.1 72 1.6 1.4 ND ND 27.2
Dog-M 60 min +GST Al +GSH 132 12.8 32 11.7 2.7 12.8 4.7 ND 1.2 0.6 ND 21.8
Dog-M 60 min +GST M1 +GSH 134 13.2 5.5 16.2 3.8 7.8 6.9 ND 1.1 ND ND 25.6
Dog-M 60 min +GST_P1 +GSH 114 12.2 3.0 16.4 2.9 5.7 5.8 ND 0.8 ND ND 19.7
Dog-M 60 min +GSH 124 10.7 4.1 11.6 2.4 7.9 5.4 0.6 0.8 0.3 ND 222
Dog-M 60 min B 108 NR NR NR NR NR NR NR NR NR NR NR

(Continued)
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2.6.5.10 ZEMEEFER : Invitro [ZH T HKB (=)
Test Article: Ibrutinib
Location in CTD 42242
Study No. .—O80-V-X-MT (FK10269)
Study System: The in vitro metabolism of ['*C]-ibrutinib in liver microsomes and hepatocytes of rat, rabbit, dog and human:

Target Entity, Test System, and
Method:

Extent of metabolism (% injected) of [**C]-ibrutinib in rat, rabbit, dog and human hepatocytes with and without human recombinant expressed GST

Incubate Recovery Metabolite (% injected)
(%) M21 M25 M26 M27 M34+M35 M37 M38 M39 M40 M41 UD

Human 60 min 102 4.6 11.1 ND ND 13.0 9.0 2.2 2.0 1.2 2.6 29.5
Human-M 60 min +GST A1 +GSH 100 4.2 12.0 4.0 34 9.8 8.6 ND 1.9 0.9 ND 22.1
Human-M 60 min +GST M1 +GSH 96 2.7 9.5 5.0 3.6 9.9 7.1 ND 2.6 0.9 ND 30.3
Human-M 60 min +GST_P1 +GSH 102 3.0 10.6 8.0 5.2 10.7 7.9 ND 1.7 0.9 ND 19.0
Human-M 60 min +GSH 121 3.5 9.4 3.7 2.9 8.6 8.3 ND 1.5 1.0 ND 20.0
Human 60 min B 84 ND ND ND ND ND ND ND ND ND ND 98.9

* Recovery of total radioactivity after sample preparation

® Normalized in comparison to boiled sample

¢ % of sample radioactivity accounted for by UD and the reported metabolites

do4 of sample radioactivity accounted for by all peaks in the radiochromatogram

1-ABT = 1-Aminobenzotriazole; B = boiled; CYP = cytochrome P450; GSH = glutathione; GST = glutathione-S-transferase; NADPH = nicotinamide adenine dinucleotide phosphate;

ND = not Detected; M = male; NR = no result; RAD = radioactivity; SE = standard error; S9 = post-mitochondrial fraction of tissue homogenate; UD = unchanged drug

(Continued)
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2.6.5.10 ZEMEREERER : Invitro ITHITARH =)

Test Article: Ibrutinib

Location in CTD 42243
Study No. B 105-V-X-MT (FK10351)
Study System: The in vitro metabolism of a mixture of [Ds]-ibrutinib and [Dy]-ibrutinib in rat and human hepatocytes:
Target Entity, Test System, and MS intensity [Ds]/[Dy] ratios were determined for parent compound and metabolites in rat and human hepatocytes (for the 30 and 60 min incubations).
Method:
Rat Hepatocytes Human Hepatocytes
Cod Retention m/z m/z 30 min incubation 60 min incubation 30 min incubation 60 min incubation
time (min) ([Do]) ((DsD [D,1/[Do] % relative to [DyJ/[Do] % relative to [D,)/[Dy] % relative to [D,)/[Dy] % relative to

ratio control ratio control ° ratio control ratio control °
M21 19.57 537.1556 541.1808 0.91 106 0.87 101 0.71 83 0.86 100
M25 20.89 473.1937 478.2252 0.69 80 0.81 94 0.75 87 0.80 93
M34 23.63 459.2145 464.2460 0.85 99 0.86 100 0.79 92 0.78 91
M39 28.06 457.1988 462.2303 0.90 104 0.85 98 0.86 100 0.82 96
M40 28.75 457.1988 462.2303 0.89 104 091 106 0.99 115 0.92 107
M37 25.41 475.2094 480.2409 0.91 106 0.77 89 0.84 98 0.85 99
M35 23.77 457.1988 461.2240 - - - - 0.94 109 0.96 112
uD?* 30.20 441.2039 446.2354 0.86 100 0.86 100 0.87 101 0.89 103
M4l 31.73 439.1882 4442197 0.86 100 0.98 114 0.88 102 0.97 112

* [Dg+,] and [Ds,,] ions were used as [Dy] and [Ds] ion signals were saturated
The average [Ds]/[Do] ratio was 0.86 in rat and human hepatocyte control incubations (cell free incubations (60 min), boiled human and rat hepatocyte incubations (60 min) and human and rat
hepatocyte incubations (0 min))

[Do] = unlabeled molecule; [D,] = deuterated molecule; UD = unchanged drug
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2.6.5.11 A EYHREHER . #HELHHZER (S )

Test Article: Ibrutinib
Study No.: .-022-R-PO-AME (FK10242)
Location in CTD: 4.2.2.4.8

Study System: The metabolism of '*C-ibrutinib was investigated in male and female Sprague-Dawley rats after a single oral administration of single enantiomeric "*C-ibrutinib at 10 mg/kg
(plasma, urine and feces).
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Test Article: Ibrutinib

Study No.: [JJ-081-R-PO-EXC (FK10301)
Location in CTD: 4.2.2.4.9

Study System: The metabolism of '*C-ibrutinib was investigated in male bile duct-cannulated Sprague-Dawley rats after a single oral administration of single enantiomeric "*C-ibrutinib at

10 mg/kg (bile, urine and feces).

+0+S0- + O + Glucuronide
M7** Mg ydroxylation
N s
\ Ml6
MIg** NN Q 4
~. s e
) Sulf ation A -b&\o Sulf ation
. AN H &
2 W +2H . Su[/u[l()ni - ;{\‘@\ .
H BAN
©r OJ» e ) .
' +
N—N [e) HO ' X o |—=
HoN N
-N . N ------- 2 -
e = e ey O
H oxidative ring C N [o]
HO) opening, N-N N)l\
Hydroxylation HO reduction to alcohol M35 ”
hydroxylation —/ Hydroxylation 20
ring opening ©/ m
reduction to HoN N
X o} z
©/ ~ j Hl(()h()l* N Hydroxylation o HN /N\II ________________ > ©/ WIN
N
& M38.M39. M40 - ©/ ~-N ° + 2 oxygen \ g
N-N ?\‘ N N-N OH
M34 . 10 - N7 x
H possibly M39, M40
PCI45752 D e ot up O | M28
oxidation OR | JNJ-54179060
Ho " | dehydration PCI-32765 Glucuronidation
Ri en ca
B it N Jemaain N ctaanon
z addition
o HN_ m Intermediary metabolite M26 +2 0+ Glucuronide
WIN § N (not observed) JNJ-54243800
S N-N N )H PCI-48303 o HoN /Nj
N-N / [ : dovnstrean I
M25 N Sulphate N oty ~N [o]
PCI-45741 H g " . products <
onjugate ) N |
oH )l\[; 1jug Y N N-N N !
Oxidation 07 oH — . — M6  M31.M32.M33 MI3
Sulf ation remark: metabolites M38. M39. M40 and M41 .
X | were not observed in F

observed in FK10269.

M2. M3**

——»  Confirmed Link
""" > Tentative link
* position of the *C-label
** Stryctural isomers are possible
Some metabolites were presented by their M code.
Molecular structures are provided in the MS-appendices
of FK10301 and %KIOZ

* comes Trom carbimolamine or imminium precursor
Bold print indicates referencecompound synthetized

K10301 but were
FK 10242 and FK 10267

MI10
Sulfation  <g------

> % )g(w
. M37
i INJ-54243761
. PCI-45227
' Hydroxylation

(o m
O

i Cysteine
v Glyeine
| Conjugate
Y
M9
+2 O + Glucuronide

Cysteine
Conjugate

[

HoN

/

Q
):O
o,
z
I
5

=7
\
z

MS

OOy, -

£UL )

L=

SHIf A4S S°9°C

d



L8

2.6.5.11

EDMS-ERI-72525625/ 1.0

B EWEEHER . #H#ERHRRE (1 X)

Test Article: Ibrutinib

Study No.: .—189-D-PO-AME (FK10389)
Location in CTD: 4.2.2.4.11

Study System: The metabolism of '*C-ibrutinib was investigated in male Beagle dogs after a single oral administration of single enantiomeric "*C-ibrutinib at 30 mg/kg (plasma, urine and feces).
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Test Article: Ibrutinib
Study No.: .-188-Hu-PO-MT (FK10267)
Location in CTD: 4.2.2.4.12

Study System: The metabolism of '*C-ibrutinib was investigated in 6 male healthy volunteers after a single oral administration of single enantiomeric '*C-ibrutinib at 140 mg (blood, plasma,

urine and feces).
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2.6.5.11 D ZFEYBREHER : #HEMBHEE (n vitro)

Test Article: Ibrutinib
Study No.: [JJ-080-V-X-MT (FK10269)
Location in CTD: 4.2.2.4.2

£UL )

L=

Study System: The in vitro metabolism of single enantiomeric '*C-ibrutinib was investigated in liver microsomes and hepatocytes of rat, rabbit, dog and human.
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Test Article: Ibrutinib/PCI-45227 (M37)

Type of Study: In vitro evaluation of ibrutinib and PCI-45227 (M37, dihydrodiol metabolite of ibrutinib) as Study No.: .—O75-Hu—X-lNDC Location in CTD: 4.2.2.4.14
inducers of cytochrome P450 expression in cultured human hepatocytes

Method: Three fresh preparations of cultured human hepatocytes from three separate livers were treated once daily for three consecutive days with DMSO (0.1% v/v, vehicle control), one of
three concentrations of ibrutinib (0.5, 2.5 or 10 uM) and PCI-45227 (M37) (0.5, 2.5 or 10 pM) or one of three known human CYP inducers, namely, omeprazole (50 pM), phenobarbital (750 uM)
and rifampin (10 pM). After treatment, the cells were incubated in situ with the appropriate marker substrates for the analysis of phenacetin O-dealkylation (marker for CYP1A2), bupropion
hydroxylation (marker for CYP2B6) and testosterone 6f3-hydroxylation (marker for CYP3A4/5) by LC/MS/MS. Following the in situ incubation, the same hepatocytes from the same treatment
groups were harvested with TRIzol to isolate RNA, which was analyzed by gRT-PCR to assess the effect of ibrutinib and PCI-45227 (M37) on CYP1A2, CYP2B6 and CYP3A4 mRNA levels.

Tabulated Results

(a) CYP activity Fold increase relative to vehicle control *

Treatment Concentration CYPI1A2 (phenacetin O-dealkylation) CYP2B6 (bupropion hydroxylation) CYP3A4/5 (testosterone 6f3-hydroxylation)
DMSO 0.1% (V/v) 1.00+0.20° 1.00+£0.88° 1.00 £ 0.67 °
Ibrutinib 0.5 uM 1.19£0.05 1.07 £0.17 1.14£0.20
Ibrutinib 2.5 M 1.40+£0.22 1.12+0.18 1.08 £0.27
Ibrutinib 10 uM 1.79£0.16 1.62 +0.45 1.26 £0.24
PCI-45227 (M37) 0.5 uM 1.02+0.19 0.967 +0.095 0.940 +0.187
PCI-45227 (M37) 2.5uM 1.03+£0.15 1.04+0.15 1.01+0.14
PCI-45227 (M37) 10 uM 0.940 +0.131 1.29+0.11 1.61 +£0.50
Omeprazole 50 pM 48.7+6.5 NA NA
Phenobarbital 750 uM NA 17.7+9.0 NA
Rifampin 10 pM NA NA 5.01 £3.67

(Continued)
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Test Article: Ibrutinib/PCI-45227 (M37)

Type of Study: In vitro evaluation of ibrutinib and PCI-45227 (M37, dihydrodiol metabolite of ibrutinib) as

inducers of cytochrome P450 expression in cultured human hepatocytes

Study No.: JJJF075-Hu-X-INDC

Location in CTD: 4.2.2.4.14

Tabulated Results

(b) mRNA levels

Fold increase relative to vehicle control *¢

Treatment Concentration CYP1A2 CYP2B6 CYP3A4
DMSO 0.1% (v/v) 1.00 = 0.00 1.00 £ 0.00 1.00 +0.00
Ibrutinib 0.5 uM 243 +2.96 1.42 +1.08 1.57+1.14
Ibrutinib 2.5 uM 3.74+3.08 1.65+0.27 1.08 £0.44
Ibrutinib 10 uM 3.08+0.72 1.89 +£1.01 1.91 £0.83
PCI-45227 (M37) 0.5 utM 1.72 +1.94 0.818 £0.512 0.919 £ 0.369
PCI-45227 (M37) 2.5 uM 0.785 +0.262 0.893 +£0.511 1.33+£0.93
PCI-45227 (M37) 10 uM 1.20+0.46 3.75+4.37 6.70 £10.14
Omeprazole 50 pM 55.5+28.6 NA NA
Phenobarbital 750 uM NA 16.5+12.3 NA
Rifampin 10 uM NA NA 13.6 £ 13.5

Additional Information

* Values are the mean + standard deviation of three determinations from individual human hepatocyte preparations.
® CV (Coefficient of Variance) = Rate standard deviation / Mean Rate. CV is calculated instead of standard deviation to give a more realistic representation of variance among control samples.

¢ Normalized to GAPDH
DMSO = dimethyl sulfoxide; NA = not applicable

For CYP1A2, the positive control is omeprazole and the vehicle control is DMSO.
For CYP2B6, the positive control is phenobarbital and the vehicle control is DMSO.

For CYP3A4/5, the positive control is rifampin and the vehicle control is DMSO.
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Test Article: Ibrutinib

Type of Study: In vitro inhibition potential of ibrutinib towards specific isoenzymes of human hepatic
cytochrome P450

Study No.: Jfo29-Hu-X-CYP

Location in CTD: 4.2.2.4.15

Method: Assays were performed in the presence and absence of ibrutinib (0.01 to 100 M) and a single substrate concentration, approximating the K., for human hepatic microsomes. The
CYP450 isoenzymes monitored in the study were: CYP1A2, CYP2B6, CYP2CS8, CYP2C9, CYP2C19, CYP2D6, CYP2EL, and CYP3A4/5.

Tabulated Results

CYP450 Isoenzyme Measured Activity

CYPIA Ethoxyresorufin O-deethylase

CYP2B6 Bupropion hydroxylase

CYP2C8 Paclitaxel 6a-hydroxylase

CYP2C9 Diclofenac 4’-hydroxylase

CYP2C19 Omeprazole 5-hydroxylase

CYP2D6 Dextromethorphan O-demethylation

CYP2El Chlorzoxazone 6-hydroxylase

CYP3A4/5 Midazolam 1-hydroxylase

CYP3A4/5 Testosterone 6p-hydroxylase

Time-dependent Inhibition

CYP3A with NADPH:
without NADPH:

ICs0.(uM)
>100
9.6
24.0
12.0
13.0
25.0
NC
24.0
20.0

62
NC

1Cs (ug/mL)
~44

4.23
10.6
5.29
5.73
11.0
NC
10.6
8.81

Additional Information

>Conc: ICsy value above the highest test concentration (less than 50% inhibition at the highest tested concentration)

NC: IC5q value not calculable (less than 25% inhibition at the highest test concentration)

ICso = half-maximal inhibitory concentration; NADPH = nicotinamide adenine dinucleotide phosphate
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Test Article: M23
Type of Study: In vitro inhibition potential of M23 towards specific isoenzymes of human hepatic Study No.: .-026—Hu-X—CYP Location in CTD: 4.2.2.4.16
cytochrome P450 (FK10650)
Methods: i Incubation System: Human Liver Microsomes (HLM) (in 100 mM Potassium Phosphate Buffer, 5 mM MgCl,, I mM EDTA)
Analytical: LC-MS/MS Cocktail Assay (Sciex API 4000™, MRM Scan Mode, ESI) Monitoring Probe Metabolite Formation
| Experimental: REVERSIBLE INHIBITION (ICs) Screen)
| -0.1,0.15 or 0.2 mg/mL HLM in 160 pL volume.
| - ICso Determination:
i - Inhibitor (Test Compound or Positive Control) - 8 concentrations, incubated in triplicate in the presence of one probe substrate concentration.
| - Test compound concentration range = 0, 0.1, 0.3, 1.0, 3.0, 10, 30 and 100 uM
| - Assays performed on a Biomek FXp robotic liquid handling workstation with a Cytomat shaking incubator set at 37°C.
Tabulated Results
Concentration HIM M23 Max. % Positive Control Inhibitor Concentration Range h B B
CYP Isoforms |  Probe Substrate (M) ~ (mg/ml)  ICso (uM) ~ Inhibition (uM) 1Cso (UM)
1A2 Phenacetin 80 0.2 n/a <5 o-Naphthoflavone 0.001 -1 0.017
2A6 Coumarin 2 0.2 >100 22 Tranylcypromine 0.02-20 0.93
2B6 Bupropion 25 0.2 51 74 Ticlopidine 0.005 -5 0.065
2C8 Amodiaquine 2 0.1 79 54 Quercetin 0.03-30 34
2C9 Tolbutamide 100 0.15 >100 40 Sulphaphenazole 0.005 -5 0.23
2C9 Diclofenac 5 0.15 >100 26 Sulphaphenazole 0.005 -5 0.24
2C19 S-(+)-Mephenytoin 30 0.2 >100 46 N-3-BenzylPB 0.002 -2 0.19
2D6 Dextromethorphan 3 0.15 2.8 96 Quinidine 0.002 -2 0.032
2E1 Chlorzoxazone 45 0.2 n/a 7 4-Methylpyrazole 0.02-20 0.59
3A4 Testosterone 25 0.15 76 61 Ketoconazole 0.002 -2 0.021
3A4 Midazolam 2 0.15 n/a <5 Ketoconazole 0.002 -2 0.019
3A4 Nifedipine 10 0.1 57 56 Ketoconazole 0.002 -2 0.016

Additional Information
n/a = no concentration-dependent inhibition observed

EDTA = ethylenediaminetetraacetic acid; ESI = electrospray ionization; HLM = human liver microsomes; ICs, = half-maximal inhibitory concentration; LC-MS/MS = liquid chromatography
coupled to tandem mass spectrometry; MRM = multiple reaction monitoring
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Test Article: M25
Type of Study: In vitro inhibition potential of M25 towards specific isoenzymes of human hepatic Study No.: .-161—Hu-X—CYP Location in CTD: 4.2.2.4.17
cytochrome P450 (FK10597)
Methods: i Incubation System: Human Liver Microsomes (HLM) (in 100 mM Potassium Phosphate Buffer, 5 mM MgCl,, I mM EDTA)
Analytical: LC-MS/MS Cocktail Assay (Sciex API 4000™, MRM Scan Mode, ESI) Monitoring Probe Metabolite Formation
| Experimental: REVERSIBLE INHIBITION (ICs) Screen)
| -0.1,0.15 or 0.2 mg/mL HLM in 160 pL volume.
| - ICso Determination:
i - Inhibitor (Test Compound or Positive Control) - 8 concentrations, incubated in triplicate in the presence of one probe substrate concentration.
| - Test compound concentration range = 0, 0.1, 0.3, 1.0, 3.0, 10, 30 and 100 uM
| - Assays performed on a Biomek FXp robotic liquid handling workstation with a Cytomat shaking incubator set at 37°C.
Tabulated Results
Concentration HIM M25 Max. % Positive Control Inhibitor Concentration Range h B B
CYP Isoforms |  Probe Substrate (M) _ (mgml)  ICs(uM)  Inhibition uM) 1Cso (UM)
1A2 Phenacetin 80 0.2 n/a <5 o-Naphthoflavone 0.001 -1 0.025
2A6 Coumarin 2 0.2 n/a <5 Tranylcypromine 0.02-20 0.81
2B6 Bupropion 25 0.2 n/a 5 Ticlopidine 0.005 -5 0.057
2C8 Amodiaquine 2 0.1 78 69 Quercetin 0.03-30 4.0
2C9 Tolbutamide 100 0.15 n/a 12 Sulphaphenazole 0.005 -5 0.23
2C9 Diclofenac 5 0.15 n/a 6 Sulphaphenazole 0.005 -5 0.21
2C19 S-(+)-Mephenytoin 30 0.2 n/a <5 N-3-BenzylPB 0.002 -2 0.047
2D6 Dextromethorphan 3 0.15 n/a <5 Quinidine 0.002 -2 0.040
2E1 Chlorzoxazone 45 0.2 n/a 17 4-Methylpyrazole 0.02-20 0.19
3A4 Testosterone 25 0.15 n/a <5 Ketoconazole 0.002 -2 0.014
3A4 Midazolam 2 0.15 >100 25 Ketoconazole 0.002 -2 0.016
3A4 Nifedipine 10 0.1 >100 49 Ketoconazole 0.002 -2 0.0084

Additional Information
n/a = no concentration-dependent inhibition observed

EDTA = ethylenediaminetetraacetic acid; ESI = electrospray ionization; HLM = human liver microsomes; ICs, = half-maximal inhibitory concentration; LC-MS/MS = liquid chromatography
coupled to tandem mass spectrometry; MRM = multiple reaction monitoring
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Test Article: M34
Type of Study: In vitro inhibition potential of M34 towards specific isoenzymes of human hepatic Study No.: .-162—Hu-X—CYP Location in CTD: 4.2.2.4.18
cytochrome P450 (FK10598)
Methods: i Incubation System: Human Liver Microsomes (HLM) (in 100 mM Potassium Phosphate Buffer, 5 mM MgCl,, I mM EDTA)
Analytical: LC-MS/MS Cocktail Assay (Sciex API 4000™, MRM Scan Mode, ESI) Monitoring Probe Metabolite Formation
| Experimental: REVERSIBLE INHIBITION (ICs) Screen)
| -0.1,0.15 or 0.2 mg/mL HLM in 160 pL volume.
| - ICso Determination:
i - Inhibitor (Test Compound or Positive Control) - 8 concentrations, incubated in triplicate in the presence of one probe substrate concentration.
| - Test compound concentration range = 0, 0.1, 0.3, 1.0, 3.0, 10, 30 and 100 uM
| - Assays performed on a Biomek FXp robotic liquid handling workstation with a Cytomat shaking incubator set at 37°C.
Tabulated Results
Concentration HIM M34 Max. % Positive Control Inhibitor Concentration Range h B B
CYP Isoforms |  Probe Substrate (M) ~ (mg/mL) ICso (uM)  Inhibition uM) 1Cso (UM)
1A2 Phenacetin 80 0.2 n/a 6 a-Naphthoflavone 0.001 -1 0.025
2A6 Coumarin 2 0.2 n/a 11 Tranylcypromine 0.02 - 20 0.81
2B6 Bupropion 25 0.2 n/a 30 Ticlopidine 0.005 -5 0.057
2C8 Amodiaquine 2 0.1 35 77 Quercetin 0.03-30 4.0
2C9 Tolbutamide 100 0.15 26 78 Sulphaphenazole 0.005 -5 0.23
2C9 Diclofenac 5 0.15 29 84 Sulphaphenazole 0.005 -5 0.21
2C19 S-(+)-Mephenytoin 30 0.2 >100 49 N-3-BenzylPB 0.002 -2 0.047
2D6 Dextromethorphan 3 0.15 >100 46 Quinidine 0.002 -2 0.040
2E1 Chlorzoxazone 45 0.2 >100 22 4-Methylpyrazole 0.02-20 0.19
3A4 Testosterone 25 0.15 7.6 58 Ketoconazole 0.002 -2 0.014
3A4 Midazolam 2 0.15 76 54 Ketoconazole 0.002 -2 0.016
3A4 Nifedipine 10 0.1 22 73 Ketoconazole 0.002 -2 0.0084

Additional Information
n/a = no concentration-dependent inhibition observed

EDTA = ethylenediaminetetraacetic acid; ESI = electrospray ionization; HLM = human liver microsomes; ICs, = half-maximal inhibitory concentration; LC-MS/MS = liquid chromatography
coupled to tandem mass spectrometry; MRM = multiple reaction monitoring
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Test Article: PCI-45227 (M37)

Type of Study: In vitro inhibition potential of PCI-45227 (M37, dihydrodiol metabolite of ibrutinib) towards
specific isoenzymes of human hepatic cytochrome P450

Study No.: JJfo16-Hu-X-CYP

Location in CTD: 4.2.2.4.19

Method: Assays were performed in the presence and absence of PCI-45227 (M37) (0.03 to 100 uM) and a single substrate concentration, approximating the K, for human hepatic microsomes.

The CYP450 isoenzymes monitored in the study were: CYP1A2, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2EI1, and CYP3A4/5.

Tabulated Results

CYP450 Isoenzyme Measured Activity 1Cs0 (uM) 1Cs0 (ng/mL)
CYPIA Phenacetin deacetylase NC NC
CYP2B6 Bupropion hydroxylase 17 8.07
CYP2C8 Paclitaxel 6o-hydroxylase 33 15.7
CYP2C9 Diclofenac 4’-hydroxylase 58 27.5
CYP2C19 Omeprazole 5-hydroxylase >100 >47.4
CYP2D6 Dextromethorphan O-demethylation 76 36.1
CYP2El Chlorzoxazone 6-hydroxylase NC NC
CYP3A4/5 Midazolam 1-hydroxylase NC NC
CYP3A4/5 Testosterone 6f3-hydroxylase >100 >474

Additional Information

>Conc: ICsq value above the highest test concentration (less than 50% inhibition at the highest tested concentration)
NC: ICsq value not calculable (less than 25% inhibition at the highest test concentration)

ICso = half-maximal inhibitory concentration
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Test Article: Ibrutinib

Study No. l-039-R-PO-ADME

Location in CTD 4.2.2.3.1

Species (Strain): Rat (Sprague Dawley)

Gender (M/F)/Number of Animals: M:5

Feeding Condition: Ad libitum
Vehicle/Formulation: 20% Hydroxypropyl-p-cyclodextrin in water
Route: Intravenous

Dose (mg/kg): 2.0 mg/kg [107 uCi/kg, as ibrutinib racemate]
Analyte: "¢

Assay: Liquid scintillation counting

Tabulated Results

Excretion of Total Radioactivity (Percent of Administered Radioactivity)

Excretion Route: Urine Feces Total
Time after Dosing (h):
0-8 4.30+0.20 a
8-24 0.54+0.15 } 75.342.52 } 801
24-48 0.17+0.06 6.63+1.46 6.80
48-72 0.05+0.01 0.59+0.08 0.64
72-96 0.04+0.02 0.34+0.04 0.38
96-120 0.03+0.01 0.32+0.09 0.35
120-144 0.02+0.00 0.16+0.02 0.18
144-168 0.02+0.01 0.15+0.03 0.17
Subtotal: 5.16+0.22 83.5+1.01 88.6
Cage rinse 0.14+0.09
Residual (cage wash + cage wipe + residual carcass): 3.48
Total percent of dose recovered: 92.2+0.84

Excretion: meantstandard deviation
* Feces collection was from 0 to 24 hours

(Continued)
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Test Article: Ibrutinib

Study No. .-022-R-PO-AME (FK10242)

Location in CTD 4.2.2.4.8

Species (Strain): Rat (Sprague Dawley)

Gender (M/F)/Number of Animals: M+F:3+3

Feeding Condition: Ad libitum

Vehicle/Formulation: 10% Hydroxypropyl-p-cyclodextrin in water

Route: Oral

Dose (mg/kg): 10 mg/kg of ['*C]-ibrutinib [1480 kBq/kg, single enantiomer]

Analyte: ¢

Assay: Liquid scintillation counting

Tabulated Results

Excretion of Total Radioactivity (% of Administered Dose)
M F

Excretion Route: Urine Feces Carcass Urine Feces Carcass
Time after Dosing (h):
0-7 0.77+0.04 - - 0.98+0.28 - -
7-24 0.70+0.29 - - 0.70+0.25 - -
0-24 - 83.6+2.80 - - 86.9+3.28 -
24-48 0.05+£0.01  6.75+2.06 - 0.05+0.03  2.05+1.72 -
48-72 <0.02 0.23+0.08 - 0.02+0.00  0.10+0.03 -
72-96 <0.01 <0.07 - <0.02 0.06+0.01 -
0-96 - - <0.51 - - 0.31+0.06
Subtotal 1.54+0.31  90.6+3.72 <0.51 1.75£0.18  89.1£2.46  0.31+0.06
Total 92.3+3.79 91.242.29

Additional Information

Radioactivity recovered in the expired air after 24 h was monitored in two male rats and corresponded to 0.43% of the administered dose

Excretion: meantstandard deviation
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Test Article: Ibrutinib

Study No. .-189-D-PO-AME (FK10389)
Location in CTD 422411

Species (Strain): Dog (Beagle)

Gender (M/F)/Number of Animals: M:3

Feeding Condition: Free access

Vehicle/Formulation: 20% Hydroxypropyl-p-cyclodextrin in water

Route: Oral

Dose (mg/kg): 30 mg/kg of ["*C]-ibrutinib [0.555 MBq/kg, single enantiomer]
Analyte: e

Assay: Liquid scintillation counting

Tabulated Results

Excretion of Total Radioactivity (% of Administered Dose)

M

Excretion Route: Urine Feces
Time after Dosing (h):
0-7 1.41 -
7-24 1.32 -
0-24 - 384
24-48 0.32 37.7
48-72 0.21 11.3
Subtotal 3.26+0.46 87.5+4.32
Total 90.7+4.78

Excretion: meantstandard deviation or mean
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Test Article: Ibrutinib

Study No. .-188-Hu-PO-MT (FK10267)
Location in CTD 4.2.2.4.12
Species: Healthy Male Volunteers
Gender (M/F)/Number of Subjects: M:6
Feeding Condition: Fasted
Vehicle/Formulation: 30% Hydroxypropyl-B-cyclodextrin in water
Route: Oral
Dose (mg/kg): 140 mg of ['*C]-ibrutinib [1480 kBq, single enantiomer]
Analyte: e
Assay: Liquid scintillation counting
Tabulated Results
Excretion of Total Radioactivity (% of Administered Dose)
Excretion Route: Urine Feces
Time after Dosing (h):
0-2 3.23+0.70
2-4 1.24+0.47
4-8 0.66:+0.24
8-24 1.22+0.29
24-48 0.92+0.26
48-72 0.33+0.12
72-96 0.13+0.05
Subtotal 7.81£1.43 80.6+3.14
(range 5.5-9.3) (range 75.9-83.5)
Total 88.5+4.33

(range 81.4-92.2)

Additional Information

Feces samples were collected from Day 1 through Day 8 post-dose per stool. In feces, the majority of radioactivity was excreted within 48 h after dosing.

Excretion: meantstandard deviation
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Test Article: Ibrutinib

Study No. .—081-R—PO-EXC (FK10301)
Location in CTD 4.2.2.4.9

Species (Strain): Rat (Sprague Dawley, bile duct cannulated)
Gender (M/F)/Number of Animals: M:3

Feeding Condition: Ad libitum
Vehicle/Formulation: 10% Hydroxypropyl-p-cyclodextrin in water
Route: Oral

Dose (mg/kg): 10 mg/kg of ['*C]-ibrutinib (1.48 MBq/kg, single enantiomer)
Analyte: ¢

Assay: Liquid scintillation counting
Tabulated Results

Excretion of Total Radioactivity® (% of Administered Dose)

Excretion Route: Bile Urine Feces Extract Feces Residue
Time after Dosing (h):
0-4 24.80
4-8 15.10 1.15 40.40 8.03
8-24 7.08
24-48 0.10 0.16 0.38 0.27
Subtotal 47.00 1.31 40.70 8.30
Total 97.40

Additional Information

Feces homogenates (1 part facces + 4 parts water) were extracted using a 3-step extraction procedure (1 part feces homogenate + 1.5 parts of extraction solvent) using
acetonitrile/isopropylalcohol/water (6:3:1, 0.02% formic acid), followed by filtration.

Excretion: mean
* n=2
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Test Article: Ibrutinib

Study No. .-144-Hu-X-PKX (FK10377)
Location in CTD 4.22.6.1

Type of Study: An in vitro study on the interaction of ibrutinib on the protein binding of ["*C]-warfarin in human plasma.

Method: Human plasma was incubated for 10 minutes at 37°C with ["*C]-warfarin (s.a. 2.17 GBg/mmol) at 2 pg/mL (14.1 kBg/ml) with various concentrations (0.030 to 1.0 ug/mL) of ibrutinib.
Following ultrafiltration centrifugation, radioactivity in the filtrate was measured by liquid scintillation counting and the unbound fraction of ["*C]-warfarin was calculated.

Tabulated Results

Ibrutinib Concentration (ug/mlL.) Fraction Unbound ['*C]-Warfarin® Percent Displacement of ['*C]-Warfarin
0 0.0109 -
0.030 0.0108 -0.92
0.10 0.0108 -0.92
0.30 0.0112 2.75
1.0 0.0110 0.92

Additional Information
The displacement of warfarin from plasma protein by ibrutinib was negligible (< 3%).

* Mean value of plasma samples from 3 different subjects

s.a. = specific activity
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Test Article: Ibrutinib/PCI-45227 (M37)

Study No. .-103-V-X-TS (FK10340)
Location in CTD 422.6.2

Type of Study: An in vitro study on the transport of ibrutinib and PCI-45227 (M37, dihydrodiol metabolite) by OATP1B1 (SLCO1B1), OATP1B3 (SLCO1B3) and OATP2B1 (SLCO2B1).

Method: Ibrutinib and PCI-45227 (M37) concentrations were 0.2, 1 and 5 uM. Transport was determined after incubation at 37 °C for 0.5 min, 1, 5 or 10 min. Estradiol-17p-glucuronide was
included as reference substrate and rifampicin was used as a reference inhibitor. All incubations were carried out in triplicate. Data for similar time points (0.5 min) and compound concentration
(1 uM) are shown in this table.

Tabulated Results
Cellular Uptake (pmol/mg protein)
Ibrutinib (1 uM, 0.5 min) PCI-45227 (M37) (1 uM, 0.5 min) Estradiol-17B-glucuronide (1 uM, 0.5 min)
Cell Line - Rifampicin (25uM) + Rifampicin (25uM) - Rifampicin (25uM) + Rifampicin (25uM) - Rifampicin (25uM) + Rifampicin (25uM)
HEK293 Parent 79.5 79.7 74.6 76.9 3.38 3.33
HEK293 OATPIBI 71.5 70.2 76.3 70.2 342 4.87
HEK293 OATP1B3 63.9 69.5 68.4 58.5 9.30 3.19
HEK293 OATP2BI1 75.6 69.4 70.4 69.6 422 8.43

Additional Information
Ibrutinib and PCI-45227 (M37) have extensive passive permeability in HEK293 cell lines and are not substrates for OATPs in the current in vitro model

HEK = human embryonic kidney; OATP = organic anion transporting polypeptide
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Test Article: M23

Study No. .-191-V-X-TS (FK10643)
Location in CTD 4.2.2.63
Type of Study: In vitro evaluation of P-gp (MDR1) mediated transport of metabolite M23 in single-transfected LLC-PK1 cell lines
Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate Inhibitor LLC-PK1 — Parental LLC-PK1 - MDR1 Ratio MDR1/
(concentration) (concentration) Direction P, (107 cm/s) Ratio BA/AB P,,, (107 cm/s) Ratio BA/AB ratio parent
*H-Digoxin (30 nM) - AB 1.34 =+ 0.08 3.78 1.00 + 0.13 8.33 2.20
(Control substrate) BA 5.07 + 0.14 836 + 0.12
H-Digoxin (30 nM) + GF120918 (5 uM) AB 252 £+ 0.17 0.97 326 + 0.37 0.90 0.93
(Control substrate) (Reference inhibitor) BA 243 £ 0.22 293 £ 0.30
M23 (0.23 uM) - AB 16.8 =+ 0.75 0.36 484 + 0.09 3.19 8.86
BA 6.08 =+ 0.15 154 + 0.71
M23 (0.23 uM) + GF120918 (5 uM) AB 225 £+ 040 0.43 237 + 1.58 0.37 0.86
(Reference inhibitor) BA 9.69 + 0.24 877 + 033
M23 (1.13 pM) - AB 21.0 + 0.98 0.38 6.56 =+ 1.99 1.30 3.42
BA 8.05 + 0.60 8.55 + 0.05
M23 (1.13 uM) + GF120918 (5 uM) AB 174 =+ 0.78 0.48 176 + 138 0.46 0.96
(Reference inhibitor) BA 841 + 0.38 809 + 0.35

Additional Information

M23 is a substrate of the P-gp transporter at 0.23 and 1.13 pM
The decrease in efflux ratio (in the absence of GF120918) between 0.23 and 1.13 uM indicates a saturation of the P-gp transporter with increasing concentration of M23

AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability

(Continued)
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Test Article: M25

Study No. .-157-V—X-TS (FK10576)
Location in CTD 4.2.2.6.4
Type of Study: In vitro evaluation of P-gp (MDR1) mediated transport of metabolite M25 in single-transfected LLC-PK1 cell lines
Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate Inhibitor LLC-PK1 - Parental LLC-PK1 — MDR1 Ratio MDR1/
(concentration) (concentration) Direction P,,, (107 cm/s) Ratio BA/AB P,,, (10° cm/s) Ratio BA/AB ratio parent
*H-Digoxin (30 nM) - AB 221 + 0.03 1.09 0.75 + 0.10 12.25 11.24
(Control substrate) BA 240 £ 0.14 923 + 047
H-Digoxin (30 nM) + GF120918 (5 uM) AB 234 £ 0.29 0.90 275 + 0.29 0.94 1.04
(Control substrate) (Reference inhibitor) BA 211 + 0.23 258 + 0.18
M25 (0.2 uM) - AB 0.09 =+ 0.01 091 032 =+ 0.08 0.68 0.75
BA 0.08 =+ 0.01 021 + 0.04
M25 (0.2 uM) + GF120918 (5 uM) AB 0.10 =+ 0.02 0.79 027 =+ 0.04 0.77 0.97
(Reference inhibitor) BA 0.08 + 0.01 020 + 0.03
M25 (1.0 uM) - AB 0.08 + 0.01 091 033 <+ 0.02 0.83 0.91
BA 0.07 + 0.01 027 =+ 0.01
M25 (1.0 uM) + GF120918 (5 uM) AB 0.08 =+ 0.01 1.00 028 =+ 0.05 0.89 0.89
(Reference inhibitor) BA 0.08 + 0.01 025 + 0.02

Additional Information

M25 is not a substrate of the P-gp transporter at 0.2 and 1.0 uM

AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability

(Continued)
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Test Article: M34

Study No. .-158-V—X-TS (FK10577)
Location in CTD 4.2.2.6.5
Type of Study: In vitro evaluation of P-gp (MDR1) mediated transport of metabolite M34 in single-transfected LLC-PK1 cell lines
Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate Inhibitor LLC-PK1 - Parental LLC-PK1 — MDR1 Ratio MDR1/
(concentration) (concentration) Direction P,,, (107 cm/s) Ratio BA/AB P,,, (10° cm/s) Ratio BA/AB ratio parent
*H-Digoxin (30 nM) - AB 221 + 0.03 1.09 0.75 + 0.10 12.3 11.28
(Control substrate) BA 240 £ 0.14 923 + 047
H-Digoxin (30 nM) + GF120918 (5 uM) AB 234 £ 0.29 0.90 275 + 0.29 0.94 1.04
(Control substrate) (Reference inhibitor) BA 211 + 0.23 258 + 0.18
M34 (0.2 uM) - AB 0.85 £ 0.08 4.55 <0.6%* >7.85%* >1.73
BA 385 + 034 471 + 0.08
M34 (0.2 uM) + GF120918 (5 uM) AB .11+ 0.05 2.75 126 =+ 0.08 1.17 0.43
(Reference inhibitor) BA 3.04 + 0.26 148 + 0.09
M34 (1.0 uM) - AB 091 =+ 0.04 2.13 022 =+ 0.04 18.1 8.50
BA 1.94 + 0.06 405 + 0.96
M34 (1.0 uM) + GF120918 (5 uM) AB 1.08 =+ 0.04 1.12 1.29 + 0.10 1.08 0.96
(Reference inhibitor) BA 1.22 + 0.15 140 + 0.08

Additional Information

M34 is a substrate of the P-gp transporter at 0.2 and 1.0 pM
** Test concentration in acceptor compartment was below the limit of quantitation (BQL). Calculations were made using the BQL level (0.5 ng/mL)

AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .—028-V-X-TS (FK10654)
Location in CTD: 4.2.2.6.6
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OATP1B1 and OATP1B3 transport in HEK293 cell lines stably transfected with
OATPI1BI1 or OATPIB3
Method Test system: HEK293 cell lines, mock and overexpressing OATP1B1 (SLCO1B1) and OATP1B3 (SLCO1B3), triplicate determinations
Experiment with OATP1B1 cells were performed in the presence of 1% BSA.
Experiment with OATP1B3 cells were performed in the absence of BSA.
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results

HEK?293 — Mock HEK293 - OATP1B1

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
SH-EG (1 pM) - 279 £ 0.11 458 + 0.57 100 0
(Control substrate) + cyclosporin A (25 pM) 305 + 0.63 245 £ 208 53 94.7
(Reference Inhibitor)
+ rifampicin (25 uM) 353 £ 092 6.78 + 0.32 14.8 85.2
(Reference Inhibitor)
*H-EG (1 uM) - 279 + 0.11 458 + 0.7 100 0
(Control substrate) + ibrutinib (0.1 pM) 303 + 0.75 392 + 0.52 85.7 14.3
+ ibrutinib (1 pM) 2.64 £+ 0.56 395 £ 025 86.4 13.6
+ ibrutinib (10 pM) 251 + 0.30 305 + 1.35 66.6 334
+ ibrutinib (100 uM) 274 £+ 0.29 9.19 + 0.65 20.1 79.9
SH-EG (1 uM) - 396 =+ 0.54 459 + 1.48 100 0
(Control substrate) +M23 (0.1 uM) 2.85 + 0.39 434 + 044 94.6 5.4
+M23 (1 uM) 2,67 + 0.59 446 + 0.78 97.2 2.8
+M23 (10 uM) 364 + 025 40.5 + 1.11 88.3 11.7
+M23 (100 pM) 245 + 048 337 + 1.53 73.5 26.5
*H-EG (1 pM) - 1.81 =+ 0.37 530 + 1.81 100 0
(Control substrate) + M25 (0.1 uM) 270 £ 044 51,5 += 054 97.2 2.8
+M25 (1 uM) 2.84 £ 0.10 50.1 + 1.95 94.5 5.5
+M25 (10 uM) 305 £ 044 440 + 2.06 83.0 17.0
+ M25 (100 uM) 1.84 =+ 0.07 264 + 7.78 49.8 50.2
(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)

Study No.

B-028-V-X-TS (FK10654)
Location in CTD: 4.2.2.6.6

Type of Study:
OATPI1BI1 or OATPIB3

In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OATP1B1 and OATP1B3 transport in HEK293 cell lines stably transfected with

Tabulated Results

HEK293 — Mock

HEK293 - OATP1B1

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
*H-EG (1 pM) - 206 =+ 031 449 £ 0.35 100 0
(Control substrate) + M34 (0.1 uM) 279 + 0.15 454 + 146 101 NI
+M34 (1 uM) 250 £+ 048 449 + 0.79 99.8 0.2
+M34 (10 uM) 318 £+ 0.52 38.7 £ 242 86.0 14.0
+M34 (100 uM) 196 =+ 0.25 13.8 + 0.68 30.6 69.4
SH-EG (1 uM) - 327 £+ 0.74 459 + 4.42 100 0
(Control substrate) + PCI-45227(M37) (0.1 uM) 269 + 030 493 £+ 2.08 107 NI
+ PCI-45227(M37) (1 uM) 299 + 0.62 503 £ 2.11 110 NI
+ PCI-45227(M37) (10 uM) 279 + 045 39.1 + 1.35 85.2 14.8
+ PCI-45227(M37) (100 puM) 260 + 038 12.1 £ 0.62 26.3 73.7
Additional Information
ICs values for ibrutinib, PCI-45227(M37) and M34 of 26.4 uM, 36.6 uM and 47.9 uM, respectively were determined.
For M23 and M25 of a maximal inhibition of OATP1B1 mediated *H-EG transport of 26.5% and 50.2% at the highest concentration tested (100 pM) was observed.
($): Net influx rate
BSA = bovine serum albumin; EG = estradiol-17f3-glucuronide; HEK = human embryonic kidney; NI = no inhibition
(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)

Study No.

B-028-V-X-TS (FK10654)

Location in CTD: 4.2.2.6.6

Type of Study:

In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OATP1B1 and OATP1B3 transport in HEK293 cell lines stably transfected with

OATPI1B1 or OATP1B3

Tabulated Results

HEK293 — Mock

HEK293 - OATP1B3

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration)® (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
*H-EG (1 pM) - 256 £+ 0.28 175 + 0.48 100 0
(Control substrate) + cyclosporin A (25 M) 2,65 £ 0.55 -0.13 = 0.15 0 100
(Reference Inhibitor)
+ rifampicin (25 uM) 244 £+ 0.25 0.14 <+ 0.16 0.8 99.2
(Reference Inhibitor)
SH-EG (1 uM) - 256 £ 0.28 175 £+ 048 100 0
(Control substrate) + ibrutinib (0.03/0.02 pM) 313 £+ 0.59 164 + 0.36 93.7 6.33
+ ibrutinib (0.3/0.21 uM) 299 £+ 0.30 150 + 0.12 85.8 14.2
+ ibrutinib (1/0.74 pM) 233 + 0.14 153 + 041 87.7 12.3
+ ibrutinib (3/2.18 pM) 283 + 041 149 + 0.65 85.3 14.7
+ ibrutinib (10/7.84 uM) 2.69 + 0.66 122 + 0.93 69.8 30.2
*H-EG (1 pM) - 326 + 0.52 152 + 0.23 100 0
(Control substrate) +M23 (0.03/0.01 uM) 430 =+ 0.63 154 + 0.29 101 NI
+M23 (0.3/0.10 uM) 479 + 0.73 148 + 0.79 97.8 2.17
+ M23 (1/0.39 uM) 3.10 £ 0.27 124 + 0.59 81.9 18.1
+M23 (3/1.14 uM) 3.02 + 0.39 134 + 0.38 88.1 11.9
+ M23 (10/4.71 uM) 362 + 022 13.6 + 041 89.4 10.6
SH-EG (1 uM) - 239 £ 0.13 16,6 £+ 0.48 100 0
(Control substrate) + M25 (0.03/0.03 uM) 296 £ 040 178 + 1.04 107 NI
+ M25 (0.3/0.32 uM) 304 £ 035 175 + 0.83 105 NI
+ M25 (1/1.03 uM) 321 £ 040 132 + 1.09 79.4 20.6
+M25 (3/3.24 uM) 324 £+ 041 133 + 1.13 80.2 19.8
+ M25 (10/9.22 uM) 355 £ 0.73 106 + 0.75 64.1 35.9
(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. [JJ-028-v-X-Ts (FK10654)
Location in CTD: 4.2.2.6.6
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OATP1B1 and OATP1B3 transport in HEK293 cell lines stably transfected with

OATPI1B1 or OATP1B3

Tabulated Results

HEK293 — Mock

HEK293 - OATP1B3

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)

(concentration) Inhibitor (concentration)” (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)

*H-EG (1 uM) - 2.87 + 0.25 182 + 1.20 100 0

(Control substrate) +M34 (0.03/0.03 uM) 343 + 042 180 + 1.09 99.4 0.59
+M34 (0.3/0.27 uM) 3.07 + 0.69 18.1 =+ 1.61 99.5 0.45
+M34 (1/0.90 uM) 294 + 0.33 142 £ 0.62 78.4 21.6
+M34 (3/2.75 M) 359 + 0.66 13,6 + 0.54 75.2 24.8
+ M34 (10/9.04 uM) 277 £ 0.61 11.7 + 027 64.3 35.7

*H-EG (1 uM) - 241 + 048 179 + 0.52 100 0

(Control substrate) + PCI-45227 (M37) (0.03/0.02 pM) 2.85 + 0.34 175 + 1.29 97.9 2.10
+ PCI-45227 (M37) (0.3/0.26 uM) 3.17 + 0.66 169 + 1.85 94.5 5.50
+ PCI-45227 (M37) (1/0.85 uM) 321 + 045 146 =+ 098 81.5 18.5
+ PCI-45227 (M37) (3/2.60 uM) 386 + 0.54 129 =+ 048 72.2 27.8
+ PCI-45227 (M37) (10/9.25 uM) 399 + 0.64 11.0 + 0.71 61.6 384

Additional Information

A maximal inhibition of *H-EG transport of 30.2, 38.4, 35.7, 35.9 and 10.6 % was observed at the highest concentration tested (10 uM) for ibrutinib, PCI-45227(M37), M34, M25 and M23,

respectively.
($): Net influx rate

* Concentration listed as (theoretical/experimental measured at end of incubation) for ibrutinib, PCI-45227 (M37), M34, M25 and M23
BSA = bovine serum albumin; EG = estradiol-17f3-glucuronide; HEK = human embryonic kidney; NI = no inhibition

(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .—025-V—X-TS (FK10656)
Location in CTD: 4.2.2.6.7
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OAT1 and OCT?2 transport in CHO cell lines stably transfected with OAT1 or
OCT2
Method Test system: CHO cell lines, parental and overexpressing OAT1 (SLC22A6) or OCT2 (SLC22A2), triplicate determinations
Experiment was performed in the presence of 1% BSA. Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
CHO - Parental CHO - OAT1
Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
C-PAH (5 uM) - 261 + 041 112 + 431 100 0
(Control substrate) + probenecid (300 uM) 248 £ 0.10 157 £ 0.76 14.0 86.0
(Reference Inhibitor)
"C-PAH (5 uM) - 258 + 020 121 + 3.77 100 0
(Control substrate) + ibrutinib (10 uM) 245 + 041 133 £ 592 109 NI
+ ibrutinib (30 pM) 213 + 038 151 + 102 125 NI
+ ibrutinib (100 uM) (*) 273 + 045 168 + 20.6 139 NI
C-PAH (5 uM) - 484 + 213 827 + 119 100 0
(Control substrate) +M23 (10 uM) 10.5 = 3.08 84.6 =+ 3.62 102 NI
+M23 (30 uM) 126 =+ 1.12 925 £ 0.70 112 NI
+M23 (100 uM) (*) 640 =+ 0.98 118 + 247 143 NI
"C-PAH (5 uM) - 454 =+ 0.15 102 + 7.02 100 0
(Control substrate) + M25 (10 uM) 499 + 1.11 986 =+ 103 96.3 3.70
+M25 (30 uM) 421 += 071 944 =+ 512 92.2 7.78
+ M25 (100 uM) 518 £ 0.70 863 + 462 84.3 15.7
“C-PAH (5 uM) - 285 + 0.80 114 + 154 100 0
(Control substrate) + M34 (10 uM) 372 £ 099 98.0 + 391 85.7 14.3
+M34 (30 uM) 325 £+ 034 102 += 892 89.4 10.6
+ M34 (100 uM) (*) 365 + 1.16 124 + 7.73 109 NI
"C-PAH (5 uM) - 232 + 031 122 + 3.78 100 0
(Control substrate) + PCI-45227(M37) (10 uM) 285 + 048 133 + 4.82 109 NI
+ PCI-45227(M37) (30 uM) 200 =+ 0.19 139 + 9.15 114 NI
+ PCI-45227(M37) (100 uM) (*) 237 + 043 165 + 5.80 135 NI

Additional Information

No inhibition of "*C-PAH transport was observed for ibrutinib, PCI-45227(M37), M34, M23 up to the highest nominal concentration of 100 uM tested. A slight inhibition of '*C-PAH transport

was observed for M25 with an ICsy > 100 uM (15.7% inhibition).

($): Net influx rate, (*): cloudy medium, compound was not completely solubilized at the highest concentration

(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. [JJ-025-v-X-Ts (FK10656)

Location in CTD: 4.2.2.6.7

£UL )
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Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OAT1 and OCT?2 transport in CHO cell lines stably transfected with OAT1 or
OCT2
Tabulated Results
CHO — Parental CHO - 0CT2

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)

(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)

“C-metformin (10 uyM) - 229 + 053 30.1 + 343 100 0

(Control substrate) + verapamil (93 uM) 347 £ 033 035 £ 0.85 1.17 98.8
(Reference Inhibitor)
+ quinidine (300 uM) 3.07 + 032 0.07 + 0.87 0.23 99.8
(Reference Inhibitor)

"C-metformin (10 pM)  + ibrutinib (0.1 pM) 203 + 057 285 =+ 1.26 94.8 5.23

(Control substrate) + ibrutinib (1 uM) 278 £ 037 23.8 + 1.57 79.3 20.7
+ ibrutinib (10 uM) 223 £+ 045 8.06 + 0.63 26.8 73.2
+ ibrutinib (100 uM) 224 + 0.17 087 =+ 0.12 2.89 97.1

BC-metformin (10 pM)  + M23 (0.096 pM) 317 + 056 349 + 268 116 NI

(Control substrate) +M23 (0.96 uM) 360 + 095 162 + 0.72 53.8 46.2
+M23 (9.6 uM) 326 + 0091 209 + 0.71 6.95 93.1
+M23 (96 uM) 453 + 081 020 + 0.65 0.68 99.3

MC-metformin (10 uM)  + M25 (0.1 uM) 315 + 092 372 + 1.88 124 NI

(Control substrate) + M25 (1 uM) 438 + 1.24 323 + 1.28 107 NI
+M25 (10 uM) 385 + 0.81 332 + 229 110 NI
+ M25 (100 uM) 429 + 0.03 28.0 + 0.77 93.0 7.03

MC-metformin (10 uM)  + M34 (0.2 uM) 294 £ 048 348 =+ 3.06 116 NI

(Control substrate) +M34 (2 uM) 3,67 £ 0.25 31.3 = 0.61 104 NI
+M34 (20 uM) 541 £ 290 28.0 + 0.96 93.0 6.96
+ M34 (200 uM) 508 + 032 790 + 0.50 26.3 73.7

MC-metformin (10 uM)  + PCI-45227(M37) (0.1 uM) 241 £+ 0.78 36.7 + 4.29 122 NI

(Control substrate) + PCI-45227(M37) (1 uM) 378 + 0.85 293 £+ 0.62 97.4 2.64
+ PCI-45227(M37) (10 uM) 273 + 043 17.8 + 0.78 59.1 40.9
+ PCI-45227(M37) (100 uM) 362 £ 0.59 229 + 040 7.60 92.4

Additional Information

Minimal inhibition of *C-metformin transport was observed for M25 up to the highest concentration tested (100 pM). ICs, values of 3.92, 12.6, 84.8 and 0.95 pM for ibrutinib, PCI-45227(M37),
M34 and M23, respectively, were determined

($): Net influx rate

BSA = bovine serum albumin; CHO = Chinese Hamster Ovarian; OAT = organic anion transporter; OCT = organic cation transporter; NI = no inhibition; PAH = para-aminohippurate

(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .—027-V—X-TS (FK10655)
Location in CTD: 4.2.2.6.8

Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OAT3 in MDCK II cell lines stably transfected with OAT3
Method Test system: MDCK 1I cell lines, parental and overexpressing OAT3 (SLC22A8), triplicate determinations
Experiment was performed in the presence of 1% BSA. Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
MDCK II — Parental MDCK IT — OAT3
Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
SH-Estrone-3-sulfate (2 M) - 048 =+ 0.12 3.07 = 022 100 0
(Control substrate) + probenecid (1000 M) 0.57 = 0.08 0.13 + 0.05 4.2 95.8
(Reference Inhibitor)
+ furosemide (1000 uM) 056 + 0.12 0.06 =+ 0.07 1.9 98.1
(Reference Inhibitor)
*H-Estrone-3-sulfate (2 pM) - 048 + 0.12 307 = 0.22 100 0
(Control substrate) + ibrutinib (1 pM) 0.65 + 0.20 277 £+ 0.09 90.1 9.92
+ ibrutinib (10 pM) 0.64 =+ 0.12 297 + 0.04 96.4 3.56
+ ibrutinib (25 pM) 053 + 0.05 243 £ 0.28 79.0 21.0
+ ibrutinib (50 uM) 0.55 + 0.04 145 + 0.06 47.1 52.9
+ ibrutinib (100 pM) 0.60 =+ 0.10 046 =+ 0.06 15.0 85.0
H-Estrone-3-sulfate 2 pM) - 0.88 + 0.14 3.13 £ 0.09 100 0
(Control substrate) + PCI-45227(M37) (1 uM) 0.68 =+ 0.06 3.18 + 0.10 101 NI
+ PCI-45227(M37) (10 pM) 0.85 + 0.09 3.19 + 0.10 102 NI
+ PCI-45227(M37) (25 uM) 1.18 + 0.26 2.82 + 0.06 89.9 10.1
+ PCI-45227(M37) (50 uM) 093 =+ 0.13 256 + 0.23 81.8 18.2
+ PCI-45227(M37) (100 uM) 0.83 + 0.13 1.64 =+ 0.05 524 47.6
*H-Estrone-3-sulfate (2 pM) - 091 =+ 0.11 269 £ 0.10 100 0
(Control substrate) +M25 (1 uM) 0.88 + 0.03 334 + 0.18 124 NI
+M25 (10 uM) 097 =+ 0.13 320 + 0.08 119 NI
+M25 (25 uM) 090 =+ 0.12 230 + 0.04 85.6 14.4
+M25 (50 uM) 085 + 023 193 + 032 71.7 28.3
+M25 (100 uM) 1.02 + 0.14 1.00 + 029 373 62.7
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .—027-V—X-TS (FK10655)
Location in CTD: 4.2.2.6.8
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of OAT3 in MDCK II cell lines stably transfected with OAT3
Tabulated Results

MDCK II — Parental

MDCK II - OAT3

Test substrate Rate of Transport Rate of Transport ($) Transport (%) Inhibition (%)
(concentration) Inhibitor (concentration) (pmol/mg membrane protein/min) (pmol/mg membrane protein/min)
SH-Estrone-3-sulfate (2 M) - 092 + 0.21 1.31 + 0.33 100 0
(Control substrate) + probenecid (1000 M) 0.78 + 0.12 0.01 + 0.11 0.5 99.5
(Reference Inhibitor)
+ furosemide (1000 uM) .12 £+ 0.15 -0.37 + 0.12 -28.2 100
(Reference Inhibitor)
H-Estrone-3-sulfate 2 pM) - 1.30 £ 024 205 £ 0.06 100 0
(Control substrate) +M34 (0.1 uM) 1.02 + 0.10 2.04 £+ 0.30(%) 99.7 0.29
+M34 (1 uM) 120 + 0.23 2.01 =+ 0.14 98.4 1.55
+M34 (10 uM) 1.18 + 0.12 192 =+ 0.19 93.9 6.06
+M34 (100 uM) 094 =+ 0.12 1.03 + 0.05 50.4 49.6
H-Estrone-3-sulfate (2 pM) - 128 + 0.18 1.64 + 0.13 100 0
(Control substrate) +M23 (0.1 uM) 099 <+ 0.20 228 £+ 0.20 139 NI
+M23 (1 uM) 1.16 + 0.17 2.14 £ 0.28 130 NI
+M23 (10 uM) 1.10 + 0.13 2,13 £ 0.15 129 NI
+M23 (100 uM) 1.10 + 021 1.75 + 0.20 107 NI
Additional Information
No inhibition was observed for M23 up to 100 pM. ICs, values for ibrutinib, PCI-45227(M37), M34 and M25 were 48.4, >100, >100 and 56.4 pM, respectively.
($): Net influx rate, (*): n=2
BSA = bovine serum albumin; OAT = organic anion transporter; MDCK = Madin-Darby canine kidney; NI = no inhibition
(Continued)
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Test Article: Ibrutinib

Type of Study: Determination of the P-gp ICs, value of ibrutinib in the MDR1-MDCK cell line Study No.: .—OOS-MDCK-X-TI Location in CTD: 4.2.2.6.9

Method:

The ICs, value for ibrutinib as a P-gp inhibitor in MDR1-MDCK cells was evaluated using loperamide as the P-gp substrate. Cells were incubated with ibrutinib (0.1 to 50 uM or 0.044 to 22.0
pg/mL) and loperamide (5 uM) for 1 hour and transport was measured in basolateral to apical and apical to basolateral directions. The amount of loperamide permeated into receiver
compartments was measured by liquid chromatography-tandem mass spectrometry.

Results:

Ibrutinib inhibited the transport of the P-gp substrate loperamide with an ICsy value of 4.88 uM or 2.15 pg/mL. The positive controls cyclosporine A and ketoconazole also inhibited the efflux of
loperamide with ICs, values of 0.783 and 1.18 uM, respectively.

P-gp = P-glycoprotein
(Continued)
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Test Article: M23
Study No. [JJ-191-v-X-Ts (FK10643)
Location in CTD: 4.2.2.6.3
Type of Study: In vitro evaluation of M23 as inhibitor of P-gp (MDR1) mediated transport in single-transfected LLC-PK1 cell lines
Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate Inhibitor LLC-PK1 - Parental LLC-PK1 - MDRI1 Ratio MDR1/
(concentration) (concentration) Direction Papp (10°° cm/s) Ratio BA/AB Papp (10 cm/s) Ratio BA/AB ratio parent
H-Digoxin (30 nM) - AB 1.34 £+ 0.08 3.78 1.00 =+ 0.13 8.33 2.20
(Control substrate) BA 5.07 £ 0.14 836 + 0.12
H-Digoxin (30 nM) + GF120918 (5 uM) AB 252 + 0.17 0.97 326 £ 037 0.90 0.93
(Control substrate) (Reference inhibitor) BA 243 £ 0.22 293 =+ 0.30
*H-Digoxin (30 nM) +M23 (0.11 uM) AB 1.28 =+ 0.06 431 079 =+ 0.04 11.3 2.62
(Control substrate) BA 553 + 024 895 + 0.52
H-Digoxin (30 nM) +M23 (0.34 uM) AB 1.45 + 0.09 3.91 093 =+ 0.11 9.49 2.43
(Control substrate) BA 5.69 + 044 8.80 + 0.23
H-Digoxin (30 nM) +M23 (1.13 uM) AB 1.60 =+ 0.18 3.08 1.10 + 0.05 8.70 2.82
(Control substrate) BA 492 + 0.21 9.55 + 0.31
*H-Digoxin (30 nM) +M23 (3.39 uM) AB 1.84 + 0.13 2.34 1.08 =+ 0.04 8.50 3.63
(Control substrate) BA 431 + 0.31 9.15 + 041
H-Digoxin (30 nM) +M23 (11.3 uM) AB 2.03 + 0.23 1.42 1.17 £+ 0.04 7.60 5.35
(Control substrate) BA 288 £ 0.12 891 + 0.60
3H-Digoxin (30 nM) +M23 (33.9 uM) AB ** *E 198 + 0.17 3.54 wx
(Control substrate) BA *ok 701 + 0.28
*H-Digoxin (30 nM) +M23 (113 uM) AB *x *x *x ** **
(Control substrate) BA *k Hk
Additional Information
M23 is not an inhibitor of the P-gp transporter up to 11.3 pM
**Cytotoxic effect of M23 was observed at the higher concentrations of 33.9 uM in the parental cell line and 113 uM in the parental and MDR 1-transduced cell line.
AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability
(Continued)
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Test Article: M25
Study No. .—157-V—X-TS (FK10576)
Location in CTD: 4.2.2.6.4

£UL )

Type of Study: In vitro evaluation of M25 as inhibitor of P-gp (MDR1) mediated transport in single-transfected LLC-PK1 cell lines

a

Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below

Tabulated Results

Test substrate Inhibitor LLC-PK1 - Parental LLC-PK1 - MDR1 Ratio MDR1/
(concentration) (concentration) Direction Papp (10°° cm/s) Ratio BA/AB Papp (10 cm/s) Ratio BA/AB ratio parent
H-Digoxin (30 nM) - AB 221 £ 0.03 1.09 0.75 + 0.10 12.25 11.24
(Control substrate) BA 240 =+ 0.14 923 + 047

H-Digoxin (30 nM) + GF120918 (5 uM) AB 234 £+ 0.29 0.90 275 £ 0.29 0.94 1.04
(Control substrate) (Reference inhibitor) BA 211 += 0.23 258 + 0.18

*H-Digoxin (30 nM) +M25 (0.1 uM) AB 1.92 + 0.19 1.53 0.66 =+ 0.06 14.5 9.48
(Control substrate) BA 295 + 0.07 9.50 + 0.35

H-Digoxin (30 nM) +M25 (0.3 uM) AB 2.01 + 0.20 1.50 0.78 + 0.06 13.0 8.67
(Control substrate) BA 3.02 + 0.1 102+ 0.67

H-Digoxin (30 nM) + M25 (1.0 uM) AB 213 £ 0.15 1.30 0.73 £ 0.04 13.2 10.15
(Control substrate) BA 277 = 0.07 9.54 + 0.30

*H-Digoxin (30 nM) +M25 (3.0 uM) AB 228 £ 0.08 1.31 0.84 =+ 0.11 12.0 9.16
(Control substrate) BA 298 + 0.17 10.1 + 0.63

H-Digoxin (30 nM) +M25 (10 uM) AB 2.05 + 022 1.48 0.86 + 0.09 11.9 8.04
(Control substrate) BA 3.03 + 0.17 102 + 0.51

H-Digoxin (30 nM) + M25 (30 uM) AB 2,12 £+ 0.12 1.40 0.82 + 0.07 12.7 9.07
(Control substrate) BA 296 + 0.19 104 + 0.32

*H-Digoxin (30 nM) +M25 (100 uM) AB 239 £ 0.06 1.22 0.77 + 0.07 12.5 10.25
(Control substrate) BA 292 + 0.16 9.60 + 022

Additional Information
M25 is not an inhibitor of the P-gp transporter up to 100 uM

AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability
(Continued)
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Test Article: M34

Study No. [JJ158-v-X-Ts (FK10577)

Location in CTD: 4.2.2.6.5

Type of Study: In vitro evaluation of M34 as inhibitor of P-gp (MDR1) mediated transport in single-transfected LLC-PK1 cell lines
Method Test system: LLC-PK1 cell lines, parental and overexpressing MDR1 (P-gp, also known as ABCBI1), triplicate determinations

Experiment was performed in the presence of 1% BSA

Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate Inhibitor LLC-PK1 - Parental LLC-PK1 - MDRI1 Ratio MDR1/
(concentration) (concentration) Direction Papp (10°° cm/s) Ratio BA/AB Papp (10 cm/s) Ratio BA/AB ratio parent
H-Digoxin (30 nM) - AB 221 £ 0.03 1.09 0.75 £ 0.10 12.3 11.28
(Control substrate) BA 240 =+ 0.14 923 + 047
H-Digoxin (30 nM) + GF120918 (5 uM) AB 234 £+ 0.29 0.90 275 + 029 0.94 1.04
(Control substrate) (Reference inhibitor) BA 211 += 0.23 258 + 0.18
*H-Digoxin (30 nM) +M34 (0.1 uM) AB 1.98 £+ 0.02 2.57 079 =+ 0.06 12.8 4.98
(Control substrate) BA 5.09 + 0.15 10.1 = 0.99
H-Digoxin (30 nM) +M34 (0.3 uM) AB 1.99 + 0.17 2.11 0.69 =+ 0.04 14.4 6.82
(Control substrate) BA 420 + 0.21 9.89 + 0.13
3H-Digoxin (30 nM) +M34 (1.0 uM) AB 1.77 £+ 0.09 3.02 1.06 = 0.50 9.61 3.18
(Control substrate) BA 534 + 0.13 10.2 + 0.76
*H-Digoxin (30 nM) +M34 (3.0 uM) AB 1.77 £+ 0.11 ** 0.64 =+ 0.01 15.2 **
(Control substrate) BA *k 9.74 + 0.39
*H-Digoxin (30 nM) +M34 (10 uM) AB 251 £+ 0.13 1.40 070 + 0.05 15.3 10.93
(Control substrate) BA 351 £ 0.06 10.7 + 0.88
3H-Digoxin (30 nM) +M34 (30 uM) AB 237 + 0.16 1.38 0.68 + 0.06 16.3 11.81
(Control substrate) BA 327 = 0.19 11.1 =+ 0.17
*H-Digoxin (30 nM) +M34 (100 uM) AB 254 + 024 1.22 084 =+ 0.02 13.6 11.15
(Control substrate) BA 310 += 0.19 114 =+ 0.66
Additional Information
M34 is not an inhibitor of the P-gp transporter up to 100 uM
*#* Integrity of monolayer could not be guaranteed (high “C-mannitol concentrations were measured in the acceptor compartment)
AB = apical to basolateral; BA = basolateral to apical; BSA = bovine serum albumin; MDR = multidrug resistance; P,,, = apparent permeability
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .-ISO—V-X—TS (FK10657)
Location in CTD: 4.2.2.6.10
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of BCRP transport in inside-out vesicles
Method Test system: inside-out vesicles expressing BCRP (also known as ABCG2), triplicate determinations
Experiment was performed in the presence of 1% BSA
Test items, control substrate and reference inhibitors are mentioned below
Tabulated Results
Test substrate ATP-dependent transport Rate of Transport ATP-dependent transport
(concentration) Inhibitor (concentration) (cpm) (pmol/mg membrane protein/min) (%)
H-Estrone-3-sulfate (1 pM) - 642 £ 65.1 385 £ 3.90 100 + 10.1
(Probe substrate) + Kold3 (1 uM) 353+ 470 212+ 282 550 + 7.33
(Reference inhibitor)
H-Estrone-3-sulfate (1 uM)  Ibrutinib (0.1 pM) 422 + 714 253 £ 428 65.7 + 11.1
(Probe substrate) Ibrutinib (1 uM) 371 =+ 164 222 + 986 577 + 256
Ibrutinib (10 uM) 144 + 63.0 862 + 378 224 + 9381
Tbrutinib (100 uM) 297 + 223 -1.78  + 1.34 -4.62 + 347
Ibrutinib (350 uM) 67.0 + 54.0 4.02 + 324 104 =+ 842
H-Estrone-3-sulfate (1 pM) - 774 £+ 113 422 £ 6.17 100 + 14.6
(Probe substrate) * Kol43 (1 uM) 623 = 286 340 + 1.56 805 + 3.70
(Reference inhibitor)
*H-Estrone-3-sulfate (1 uM) ~ M23 (0.1 uM) 812 + 452 443 £+ 247 105 + 5.84
(Probe substrate) M23 (1 uM) 847 + 994 462 + 543 109 + 128
M23 (10 uM) 744 + 1534 40.6 + 8.37 96.1 + 19.8
M23 (100 uM) 142 + 23.1 773 £ 1.26 183 + 2.99
(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .-180—V-X—TS (FK10657)
Location in CTD: 4.2.2.6.10
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of BCRP transport in inside-out vesicles
Tabulated Results
Test substrate ATP-dependent transport Rate of Transport ATP-dependent transport
(concentration) Inhibitor (concentration) (cpm) (pmol/mg membrane protein/min) (%)
*H-Estrone-3-sulfate (1 pM) - 635 + 160 327 + 823 100 + 252
(Probe substrate) * Kold3 (1 uM), 247 + 306 127 & 157 388 + 481
(Reference inhibitor)
H-Estrone-3-sulfate (1 uM)  M25 (0.1 uM) 561 + 187 289 £+ 097 884 + 2095
(Probe substrate) M25 (1 uM) 687 =+ 263 354 + 136 108 + 414
M25 (10 uM) 596 + 129 30.7 £ 6.65 939 =+ 203
M25 (100 uM) 366 + 223 189 + 1.15 57.6 + 3.51
*H-Estrone-3-sulfate (1 pM) - 488 + 152 265 + 8.26 100 + 31.2
(Probe substrate) *+ Kol43 (1 uM) 54+ T35 201 £ 399 110 = 151
(Reference inhibitor)
H-Estrone-3-sulfate (1 uM)  M34 (0.1 uM) 495 + 755 268 + 4.10 101+ 155
(Probe substrate) M34 (1 M) 545 £+ 33.0 296 =+ 179 112+ 6.76
M34 (10 uM) 442 + 104 240 + 5.67 90.5 + 214
M34 (100 uM) 218 + 68.5 11.8 + 3.72 447 £ 14.0

(Continued)
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Test Article: Ibrutinib, M23, M25, M34, PCI-45227(M37)
Study No. .-ISO—V-X—TS (FK10657)
Location in CTD: 4.2.2.6.10
Type of Study: In vitro evaluation of ibrutinib, M23, M25, M34 and PCI-45227(M37) as inhibitor of BCRP transport in inside-out vesicles
Tabulated Results
Test substrate ATP-dependent transport Rate of Transport ATP-dependent transport
(concentration) Inhibitor (concentration) (cpm) (pmol/mg membrane protein/min) (%)
*H-Estrone-3-sulfate (1 pM) - 558 + 101 315 + 5.70 100 + 18.1
(Probe substrate) +Kol143 (1 uM) -61.0 + 426 344 + 240 -109 + 7.63
(Reference inhibitor)
H-Estrone-3-sulfate (1 pM)  PCI-45227 (M37) (0.1 uM) 509 + 159 28.7 £ 895 912 + 284
(Probe substrate) PCI-45227 (M37) (1 uM) 383 + 879 21,6 + 496 68.6 + 157
PCI-45227 (M37) (10 uM) 503 =+ 573 284 + 3.23 90.1 =+ 10.3
PCI-45227 (M37) (100 uM) 124 + 827 6.96 + 4.66 221 + 14.8

Additional Information

Ibrutinib inhibited the BCRP-mediated efflux of *H-estrone-3-sulfate with an ICs, value of 0.99 uM.

M25 slightly inhibited the BCRP-mediated efflux of *H-estrone-3-sulfate with an ICs, value of > 100 uM, with 42.4% inhibition at highest concentration tested.

M23 inhibited the BCRP-mediated efflux of *H-estrone-3-sulfate with an 1Cs, value of 40.6 uM.
M34 inhibited the BCRP-mediated efflux of *H-estrone-3-sulfate with an 1Cso value of 74.4 uM.

PCI-45227 (M37) inhibited the BCRP-mediated efflux of 3H-estrone-3-sulfate with an 1Cs, value of 90.1 uM.

BCRP = breast cancer resistance protein; BSA = bovine serum albumin; cpm = counts per minute
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