AA 78498 0.2mg
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20642 M oo 10
206421 BB oot 10
264211 FERERRAL A oo 10
264212 FEFRALAY B OFEFBETITETE coooooeeeeeeeeeeeeeeeee e 10
2.6.4.22  TETEE: oottt 12
2.6 4.3 WEUT oottt ettt 14
26431 T MTISIT DIEULERER ..ot 14
2.643.1.1 T v MIFBIT % [oxadiazole-"'Cl-F /LT A v b /LG HEIR O 54

L7 R OV B BT BE G DN MUEE T T /LT A D D BB e 14
264312 T v MIBIT D [carbonyl-*Cl-F/LF A P b LB LRI O #¢ 5% i

T R OV TP 5O B B OIS T /LT A D D BB e, 14
264313 T v MIBIT D [carbonyl-"*Cl-T /LT A P2 b VBB G 0% 5-4% i,

T R OV TP 5O B B OIS T /LT A D D BB e 15
264314 T v MIBUTFLFIVT AV b IV HR RN &% 515 O BB ... 16
264315 Ty MIBTFLTNAT AT b IVEREEHBIE O 8 5% O FHEARBINE . 17
264316 T MNMIBIFDLZTAT AV MV HEIR OB 5% ORMOEE ... 17
26432 FEPFHIHET VT v MIIBIT DIEMENRE oo 18
264321 FLERETEREGT Y MIBITHTLT AV N VEREEER O £ 5-1% O

T FFTEIE .ot 18
264322 bvVHRAORGEOELERE TR T v MZBTFL2 T AT AT v

P B [T 1 3512 D IIIE TR oo 18
264323 T MIBITET AT AL b IVEREEEEIRE O 5% O fiEf LT 2 Y

2 TN DRGEIITEIE oo 19
264324 FLAEREZTFHRG Ty MBI DT AT AV VR HBIRE DB H51% O

MAEHF B ORI TV T A D 2 Je OV DAREIDIRE s 20
264325 FAERROKGT v MIBITDFTAT AT 0 Vs RIRRE O B 5% O

HAEF T ILT A D L RO IV B BRI oo 22
26433 A XIZEIT DWILERER .ot 22
2.6433.1 A XIZHT 5 [oxadiazole-*Cl-F /L7 A ¥ b Lt HEEIRN 3% A

P 544 0D i K OVIAE e RETR FE N ONC M T LT A D LR e, 22
264332 A XITBHBITD [carbonyl-"*Cl-F/LF A o b 3 VBt AR O #8514 O 1k

Fe O A5 P R BE G DN IMAE T /LT A 0 DB oo 23
264333 AXIZBITFDTFTNT AV b IV HBIERNEE 5% O FH EARBINE . 24
264334 AXIZBITFDTFTNT AV b VERE BN 0B 5% O BB 25
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264335 AXIIBITDTFTNAT AV I VEBREZ BB OEGZORITORE ... 25
26434 T2l MBI DWEILERBR ...cooooceeeeeeee e 26
264341 FLERETFHEEG 7Ly MIBT LT AT ATV MUV BERRERR O &S

FED FHBEFHBIME (oot 26
264342 FELERREOEEG 7 oLy MIBIF DT AT AV by VB HARE N 5

BOMIEF T ILT AL L TR I TRIEEE oo 26

20044 AT oottt 28

26441 TN VIO FRBR ooooooeeooeeeeeeeeeeeeee e 28
264411 T A FARE DS e 28
2.6.4.4.1.2  HLERIEITIE oot 28
26442 T MTEIT D IIATTRER oo 28
264421 v MIBITDH [oxadiazole-""Cl-T /LT A Vo b L L Fet HARIR O 4% 5-4%

FERR DT oot 28
264422 v MNMIBITDH [carbonyl-*Cl-F/LF A T2 kL LERE HLIEIRR 1 #2514 D

B 3T ettt ettt ettt ettt a st ettt s et et s e 29
264423 v MIBITD [carbonyl-“Cl-F /LT A ¥ b3 VERE RAE R O ¥ 5-4% O

TR AT ettt 30
264424 HtT v MIBIT D [oxadiazole-""Cl-F /L7 A 2 kI VEEE X

[carbonyl-""C]-F /LT A o b S /L FRHE BAIRIRE 544 OFBREIAT oo 30
264425 WEET v MIFBIT D [carbonyl-"*Cl-T /LT A P b VEEHERR O ¢ 5% D

FELRR DT oot 31
264426 v MIBITDH [oxadiazole-"'Cl-F /LT A P b LR U3 [carbonyl-"C]-

FNT ALY b VERHE BRI O BG4 D MLERIST TVE oo 31
2.64.43 A KIZIUT DITFTFRIR oo 31
264431 A RZETH [oxadiazole-""C]-F /LT A P b I X [carbonyl-"'C]-7

VT A N VIR BRI T4 G52 D MLERFEI T oo 31

2.6.4.5 A B e 33

260451 T VIO TR oot 33
2.6.4.5.1.1  HUEE B NFRIRLZ FHNTZ in vitro FREIFRTR oo e 33
2.64.5.1.2 B R THEETR oo 33
26452 <7 AIZEITD in vivo TREFFRBR ..o, 34
264521 <~ AIZBITFD [carbonyl-""Cl-F /LT A P b VERH HARIR O ¥ 5% O

VT A2 D Y VBB DARTIIIIRTZ oo 34
26453 T MBI D in vivo FEFRBR oo 34
264531 F v MIBITDH [oxadiazole-""Cl-F /LT A o b L LWt HARIR O 4% 5-4%

FITF AU b VB D AREIIIIRTZ oo 34
264532 v MIBITD [carbonyl-“Cl-F /L7 A Vv b3 L FRE AR O #5144 0T

VT A2 D Y VBB DARTIIIIRTR oot 35
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264533 Ty MIBUI LT NAT AV MUVBERERAFRGEHZDOFT LT A D

(TR)-T-IKEBALAR D T I TE <. 35
26454 UHXIZIIT D invivo TREHTFRER oo 36
264541 TUHFICBITD [carbonyl-"Cl-F LT A P b LR A HERR O # 5% D

FTIT AT NI IVEBIE D ARGEIIIIETR oo 36
2.6.455 A XITIIT D in vivo TREHTRER < oo 36
264551 A XITBIT D [oxadiazole-"'Cl-F /LT A P b I VEREHEIR O 5% D F

VT A NV IVEBEE DAREIIIFRTE oot 36
264552 A RXIZHBIF D [carbonyl-'*Cl-F/LF A D kLR & HER 0¥ 5% D

VT A NV IVEBEE DAREIIIIRETE oottt 36
264553 AXIIBTDLTNAVT ATV MUNVEBBENEROBGHRO T VT AV

(TR)-T-IKEBAAR D T I TE <.t 37
26456 7xl oy MIBITD invivo FREHFFRER oo, 38
264561 7=l v MIBITD [oxadiazole-"'Cl-F /LT A 0 b LRk BEIRE O 5

BDFTNT AT R IVEBIE DRGEIIIRTR oo 38
264562 7xl v MIBITD [catbonyl-""Cl-F /LT A P b Ll AR O % 5.1%

DFIVT A2 NI IVFRHE D ARGIIIIETZ oo 38
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PR, BEROMIETF FFHETIE oo 40
264.6.12 T v NMIHBITD [carbonyl-*Cl-F/LF AP0 kI VBRI HLERR 1 54 DR,

FE TG OMETF I oo 40
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JLOFEFTHEIE ..ot 41
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AR ettt sttt ettt ettt enns 41
264615 %I T v MIBIT D [cabonyl-"*Cl-F /LT A P b Ll AR O % 5.1%

DD LT TEATHE oottt 41
26462 A FITHIT DHEMTRER .ooooooee e 42
2.64.62.1 A XITBIT D [oxadiazole-"'Cl-F /LT A P b I VEREHRIFARA, %0 KO

+ ZFEENE GZ DR, FRC OB HEE o 42
264622 A RIZHIF D [carbonyl-*Cl-F/LF A P b VB HER O R O 451

WEGAZ DR, FER ORI FFFEIE oo 42

2.6.4.7 FEENEELAIIEIAR FLAEF oo 44
260470 I VIEO TR oot 44
264711 & R CYPEERICHT DT AT AV by VBB OBLEVEA oo, 44
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264715 P-gp 2N LT=F AT Ay MO AR GEE K OBLETL) ......... 46
264716 ZOMOE N NTURAR=Z—IZxT D FTNT AT NIV O FE R ...... 46
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264721 T v MR RIS T DR e 48
264722 A XY REIEE R R T T DR e 48
2.64.8 ZOMDIEMENRETUER .....ooioeeeeeeeeeeee et 50
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2.6 4.11 BB TUHR oot 56



FILTADY

2.6.4 EMEEABROBEX

&

oI

2.6.4 = RUH

[ B
EEE—

anji

bt v JMEEE

AUC PR RS — R[S R T rifS (area under the concentration-time curve)

AUC 24 R 0 72 5 24 B[ & T OO — B dh#t F RS (area under the
concentration-time curve from time 0 to 24 hours)

AUC g.ing IRF[A] O 7> & MERR AR REH] £ C Oy E — REF Eh#R N HiFE (area under the
concentration-time curve from time 0 to infinity)

BA INAFT XA Z U7 1 (bioavailability)

BBB M AMESFY  (blood-brain barrier)

BCRP breast cancer resistance protein

BCS Biopharmaceutics Classification System

CLot 287 )77 A (total clearance)

Cinax B AR (maximum plasma concentration)

CPT-B1 #fifia BCRP % / 77 % 7 > L7z Caco-2 ffifid (Caco-2 cells to generate BCRP
knockdown)

CYP F K 7 v — A P450 (cytochrome P450)

DDI WM AAER (drug-drug interaction)

DMA N,N-V A F)N7& 7 I K (N,N-dimethylacetamide)

HSA t hi{E7 /L7 2 > (human serum albumin)

ICs 50%PHEPRE (50% inhibitory concentration)

LC/MS/MS Wik v~ N77 7 4/5% 07 NEESHTE (high performance liquid
chromatography combined with tandem mass spectrometry)

MC AF &L E—R (methylcellulose)

mRNA A vt Uy— Y REERE (messenger ribonucleic acid)

NADPH BN =aF T I RT T =0 UX 7 VAT R AR (reduced form of
nicotinamide adenine dinucleotide phosphate)

OAT BT =4 b Z AR —H — (organic anion transporter)

OATP BT =A4> b TV AR—=F—R U ~XFF R (organic anion transporting
polypeptide)

OCT AREA F A N T L AR —H— (organic cation transporter)

P-gp P #i7- /L 'E (P-glycoprotein)

PK HMENRE (pharmacokinetics)

QWBA ERBRHA— T VA7 T 7 1 (quantitative whole-body autoradiography)

Radio-HPLC T RERR 3 2 2 7= @ik 7 v~ 77 7 ¢ (high performance liquid

chromatography with radiodetector)




j_}'/_j_“)( :/“y 2 6 4 ﬁ%iﬂﬁ?éﬁ%ﬁ@ﬂ%gi

RT-PCR WHRER Y A —BHE#EH L (reverse transcriptase-polymerase chain reaction)

tinz FERFAVE I F-083Y] (terminal elimination half-life)

Tinax o e I AR PR BE B 2ERERE (time to maximum plasma concentration)

UDP 7 Y2 Y (uridine diphosphate)

UGT U RV v REERRESE (uridine diphospho-glucuronosyl
transferase)

Vdg TEFIRIE AT A FE (volume of distribution at steady state)

FTNT AV 3-G | FTIVT ATV 3-0-B-D-7 /7 1) A R (naldemedine 3-O-B-D-glucuronide)

FTNT AL 6-G | TIVT AV 6-0O-B-D-7 /7 1) A R (naldemedine 6-O-B-D-glucuronide)

FIT AU -CA | FIVT AP -JVAR BER (naldemedine carboxylic acid)
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2.6.4 EMEBEOEEX
2641 F&H

FEHB R L O T EERBR CHWEETH LT v b, A X, TR, UBEFERT =Ly B
BT FTAT AV MU VEBEOFYENRERR A B Lz, TAT A O TT S —
VERIZIRINCRIZT B ATREMEN B 2 bil=729, BRI O 2 SOMRBH OIRNEIREZ B & i
T 572D\, 2 FEOFEPERIN SRR T L7 A 20 b VR ([oxadiazole-"*Cl-F V7 A ¥
kS VIR K Y [carbonyl-"*Cl-F /LT A P kU VEEE) A 7, ATy ARV
EENEEA— T V4T T 7 4 (QWBA) ([ZX D, AT =2EFMMRITET DS e Ah %
BEt L7z, &512, R v MBI D EDIEIR K ORI T v MBI D EHRE D IL
HHEIZ DWW T BB LT, FT A bV ERE ORI AE/ERREBR O —BR L L, invitro
ABRIZT, TAT AV FUABBKIZ L 5T F 7 v— 2 P450 (CYP) , UGT DOFHLE/EE KON K
T UAR—=Z—DHEELRF L, FTIAT AT bV ORNEIHE A HIE 9 2 R EEEE L O
NI UAR=F—%FFE L. £72, b MIERIZEIT 5 FREHY nor-T /LT A L DY
HAERZRFTT 572012, CYP OMEMHBER O T v AR—2 —OEIZBET 5 in vitro 3Bk
Z SN Lo, RWEREOMEEESCCIE, FRICHIRE L2V R Y, BBRIT B AROE M RE T ¢ 30
L, TATADY NUAVBBROBRGRIZ T AT AV (7 ) —{K) OB TRLE.

FT AT N UOVEBRITIESC MR ORI &4, A X TIEHE W OWIUE 31 4T <A
FZEUT 4 (BA):595%] Z/R L7, 7 v B TIEA X LD RO DI (BA : 24.5%) Z7R
Liz. F7z, HFEEET v MBI 2ROBGHOMERFT LT A DU RER, EET7 v LY
KT L7z, 7y MEROS XTI, B&AWIE, TAT7 AP 3R cRE s, 2REmE L
T, nor-FINT AV, FAT AT 3-0-B-D-F T at A R (FAT AV 3-G) KOV LT
APV 6-0-p-D-7 V7 S AR (FAT AP 6-G) B SN, &6I2, BNMEIZ L0 4
S AVNG TEN D WRIN S NTZR XTIV, 7y B RO XIZET 5 iE o EREW
THotz. —J7, & MFETIE, nor-F VT AU NIk b W TH Y, LT AV (TR)-7-
KEBILERRNTFIVT AP 3-G v A =72 E LTSNz, & MZBIT LT A
Vv N UIVERIE ETR 5% D nor-F LT A Y DOMAEFIREN LT A D L O MR EE O
10% %2 T2 05, FDA DT A XA [1] 1266V, FEEGE T nor-7F /L7 A ¥ D224
MRS MLIECTH D Z LA RSN, UL, TERKMAE (02mg) OF AT AT R VEE
WEROBRGHD nor-F VT AV OREEME, Ty b, A XK XE2HANT-H R RO
MRICKVIHMiiSh TWA EEZLND. £, TAT AU ROZOREWITEL LTl
R CHEAUCHRI S 72y, BRI KD Al S ic EHERI SN DR X0 T 2 0%, My
TEASE S H, JRICHEEE 7z,

[Oxadiazole-'"*C]-F/LF A 2 b L VIR U3 [carbonyl-"*Cl-F VT A 2 b VEEE T &
MZHERE O L7258, METEEIM A ORI Z iR )L < 4346 L7=. [Carbonyl-"*C]-F-/LF %
VU MUNVEEE ATy MIKERARE LIS E, WTIOMICIS W TS BUREDO ERIT R
Motz Fiz, [MCl-FAT AV MUVEBEEFHEER ARG LART v MCBWT, it
I AT = U EHMBAT LI, B LRV EARENT. & 51T, [carbonyl-"*Cl-F LT
ATV NUVEBR A BRI O£ 5 LTER T » MZBWT, BdREIT R Zmia L, =97 »
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MZBWTHIT YR S 722y, Br IR 23817 2 BUR BRI B I XK o 7.

FIT AT N UIVEREIZ XD CYP (CYP1A2, CYP2A6, CYP2B6, CYP2CS, CYP2C9,
CYP2C19, CYP2D6, CYP2E1, CYP3A4/5 }x O} CYP4A11) DOBAERENF ONZACH#SE (CYP1A2,
CYP2B6, CYP3A4, UGT1A2, UGTIA6 LT UGT2B7) OFFBEREIXK -7, £, FAT A
VU MVIVEEREIZ LD P-FETC AR (P-gp), AT =AL FTUAR—LZ =R XTFR
(OATP) 1B1, OATPIB3, HHU F 4> T AR —%— (OCT) 1, OCT2, HIT7 =4 hT
ATR—H — (OAT) 1, OAT3 TN breast cancer resistance protein (BCRP) DFHERE K-> 72. L
TR oT, TAT AV NUAVEEDN, ZhoORBBERE TN T VAR —F —DHE L7225
OFHEEORNEIREIC AT ZAREMEIXR VW E B 2 oD, F, FATAVY MU EBEO e
N HEF ERFH TH D nor-F /LT A VN KD CYP o FHREDILERE K OFFEFET N k7 >
AR—=H —DEE LK N-T2Z D5, nor-F /LT AV H S ORHIEESRE UL F 7 > A
RN—B—DFE L 72 5 FHEDRNERRIZEET SR EW e B2 oD, —F, 747
ATV MUVEEE, FIZCYPIA4IZ R VRSN D L& bIT, Pgp DIEETHH T, LT
25T, CYP3A OFFEAI/FLER KO P-gp OILEANIMAEF LT A D JREICKELE KIET
TEWNREREND. UL, FIT AV hIVEESEIT OATPIBI, OATPIB3, OCTI, OCT2,
OAT1, OAT3 }xONBCRP DIE Tidien-~7z.
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2.6.4.2 ¥k
26421 it&H
2.6.4.21.1 FEEHLLEY
AR W2 T VT A2 v B I VIERHE K ORI OFE L D4 TR K OGS TR 2 % 2.6.4.2-1 12
R

# 2.642-1 FEEGRALE W DL FR K OHERGTR
By PSR

FIATF AV N IOVEEE SCEGE B
Nor-F /LT A Yo By FE MUK
FAF AT 3G Ha B A B
FAF AT 6G Ui B A RO
FNT ATV R (FVT AT -CA) e By 2 AR
FITF AV (18)-T-/KER LAE EGE D
FITF A (TR)-T-KEE AR RGE B
RORT IV EGE D

2.6.4.2.1.2 {Z#HIL BV R O RETRERIE &
SRl © 42.2.1-01, 4.2.2.1-02, 4.2.2.1-03, 4.2.2.1-04
WEEELSE ¢ 2.6.5.2.1

FNAT A M UABEORFTRRICB N T, BNMEIZE D A2 7 Y — VR BHE S
D ERHLERY, BENE R & L THE LN D B ORNENRE 2 ZE IR 5 72901,
2 RO SRR LAY (FX VT T Y — VR EIE# L7z [oxadiazole-""C]- T /LT AV kv
NEBHE M OVE VT 4 F BRI EED T VIR =)V AR U 7= [carbonyl-""C]-F LT A R
JVERHE) % SRMBENRERERIC A 2. [oxadiazole-"*C]-F /LT X Y b L VIR K O [carbonyl-"C]-
FAT ATy NIV, B 2.642-1 KO 2.64.22 IR TRETERL, TNEhT LT
AU NUABRICEB TS 124X 0T —LBO 3R OA AR VA UC R L7,
T b EMORE (FLiTRE, BB AORIE, Lo, MRtk R OMIEGTR) 238 2.6.4.2-2
[ N

# 26422 [MCl-T T AV b VBRI ORI

o AXF T — LB | ARV

oy NEA --0412—022—01 -—0217—01 1-01 _—0214—023—01 -—0214—062—01 _—0350—046—01

e 1.98 MBq/mg 1.98 MBq/mg 2.05 MBq/mg 1.98 MBq/mg 1.41 MBq/mg
(53.5 pCi/mg) (53.5 puCi/mg) (55.5 puCi/mg) (53.5 pCi/mg) (38.1 uCi/mg)

?&%ﬂ‘ﬂjiﬁ’\] >97.7% 98.7% 99.9% >98.3% >99.0%

L

b B >99.4% 99.7% 99.8% 99.9% 99.9%

PER it i it i it i it i it B

el H By 2 UK H By 2 UK H By 2 UK H By 2 UK H By g UK

-10-




2.6.4 EHEEHABROBE

2.6.4.2-1 [Oxadiazole-"*C]-F/LF A o b L VB DA %

2.6.42-2 [Carbonyl-""C]-F /L5 A Vv b L VEEHE D 4 AR




j_)l/_j_“)( :/*‘y 2 6 4 ﬁ%iﬁﬁ?gi‘iﬁwwix

[Oxadiazole-""C]-F /L7 A > kL UEEHE U3 [carbonyl-"*Cl-F /L5 A 2 v b S LR & B 5
L7 & BN > HE L 73BN RE A TE T~ 572912, LLTF D X D I &R & s L 7-.
fmHE, REHF R OVRIL, o FL—3a B2 FALIRA LTZ. [Oxadiazole-"*Cl-F/VF AP b
VIR A G LT @ DERER L 7o ik, MERREMEANC KR L, Btk T Lr—
ar s TNERAG L. £, EXIHENBDIL, 50%A L% ) —NVERGL, REVS
AP—ICLVRETFTA XL BT, FEVXR— MEMBRERANC LIS L, ek, v
FL—ar BT EiRE L. —J, [carbonyl-"Cl-F/VF A V0 b Vgt 285 L 7-8)
Wi DRI 7RI, BRBEEIC TR LT, v FL—a U A7 TV EIRE LTz, iz,
BTG ENEDL 50% A % ) — NV ERAL, "REDTA P —ICLVEARET T A AL ET,
BREEIBIC THLBE L7, o T Lb—rva v 7TV ERA L. 618, BIRIE, 6 mol/L D
Ferf OEFRIZ LV R LT BT, £ OWR A MMREMANC X 0L, ek, o FLr—i3
YR TNERE Lic, SR BERIE, Rk o TFL—ra v o Z—IC KV HEL,
R TR % 10 dpm/sample (ZFXE L7z, AARERTIX, ZVA NI 777 4EBIZR DA A=
VI T L— NEBETEBEL, ETEGREERY 7 ML VT Ls. £, BERICHEAAE
AT RERE I D B 2 MO B UESL 2 DR EIR 2 VERR U, ARk RER S 2 5 L7,

26422 EE*%

A ESER K O MEREBR BT, v TR, Tv kb, UHER, A XKL T =L v M
R FLT AU ROZEONRBMERIE T v~ N7 T 7 4% 0T DNERBHNTE (LC/MS/MS)
TERE L (R 2.6.4.2-3). MEREHIBRZ AR, WIE L. E& FRIE, RBRI2E Y 0.01
~50 ng/mL O CTHE L7z, T TOIEYBRERER K OB B A RE LI, & &fHAN T
B, BICE, KE, BEEROEESGOLREICE L TAY T — hEniz. vk, N TF—
oo BRI, GLP UMM AYE T CFEMm L7

Ty MROT7 = by MIUETOSBYWE TH 5T/ REED LC/MS/MS E&IEIE. 5 ng/mL
DEBTRTAY F— b &N (F 2.64.2-3). miEEREHT, BzAAfmE, WELx.

Z v MEHFF LT A YU R OO Z LCMS/MS TEE L. (7 2.6.4.2-3). EHT,
REVFA AL LT, ATV R— F&ERZA A%, ERHBELE L. FLrTsxos
L OEDORHWOERE FIRIX, £4E40.01 ng/mL & T 0.04 ng/mL (ZFEE L7z,

IHODEREROCERTRIL, TATF Ay, TOREW KOS BYE OBHREMITIC 4y
PRIRIRME L R A7 LTz,

-12 -
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2.6.4 EMEEABROBEX

F 2.6423 FIT AT, FOREY MR OSEWE OEEE

e HEWE LA RE | AR
< 7 A FITF A 422.1-05 | 2.6.5.2.2
. FITF AV, nor-F VT Ay, FILTF A
~ I ARONT v I B REGINTEN 4.22.1-06 | 2.6.5.2.
VARGT > MR 3-G, TATF AL 6-GROUNRVAT IV 6126523
FITF AT 4.22.1-07 | 2.6.5.2.4
FILTF A, nor-F VT Ay, FILTFAD
. o 422.1-08 | 2.6.5.2.5
Sy b 3-G LT VT ATV 6-G
= FILF A 422.1-09 | 2.6.5.2.6
FIVTF AV, nor-F VT Ay, FILTF A
B . S 422.1-10 | 2.6.5.2.
3-G, AT AT 6-G LT IVT AT U-CA 6.5.27
Z v RO X E FITF A 422.1-11 | 2.6.5.2.8
FITF AT 422.1-12 | 2.6.5.2.9
i = - —— ——
7Y R TNTALL, moeFNT AL, FAT AL 50113 | 2.65.2.10
3-G LT VT ATV 6-G
o - —— ——
TNTALL, moeFNT AL, FAT AL 50114 | 2.652.11
SRl 3-GEOTFT T ATV 6-G
= FLF AV 422.1-15 | 2.6.5.2.12
FIATFAD VRN AT IV 422.1-16 | 2.6.5.2.13
Z =L b FILFRA 422.1-17 | 2.6.5.2.14
Ty MO 7 Ly MEE | b F 422.1-18 | 2.6.5.2.15
_ FIVT AV, nor-FIVT AV, FIVT AV
> B . 0 422.1-19 | 2.6.5.2.1
7 PH 3-G, FT ALY 6:G BRUF LT ALV -CA 216
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2.6.4.3 Y
26.4.3.1 v MZHITHRINEKER
26.4.3.1.1 5 v MZHIF5 [oxadiazole-"Cl-FILT AL bV ILEEEEROR SR OMER
VImEEh et R ER NICmERFILT A D VEE
FEARE R 4.2.2.2-01
WEELF 2.6.5.3.1

e T OMENE Sprague-Dawley 27 v M, 0.5 wiv% A F L m—2A (MC) KRR ERE
L7- [oxadiazole-"*C]-F /L7 A 2> F L Vgt % 1 mg/kg O & THERR Q%5 L= & & omiE
Ko OVLIE o REBE FE A N SR L7 A P 2 HIE L, Eyshfe (PK) ST A —F %
Rz,

F 26431 \TRT LIS, MBETHERE (FT AP UHRE, UTRE) KOFT LT ALY
DEEIEEBIEREM (Tow) 1, & BT 15 FFITHY, RKEEE (Cow) HIX, THhEh 52.8
J V42,7 ng/mL Th o7z, EO%, MFEFHEELE N LT A REKTL, 212 4.18
JOY 1.9 W ORERABHE R (tn,) THEKR L7z, MAEFBERRE L VLT 2 2 v OREf] 0
7 & MERRIC & T o i R B — R AR N IRFE (AUConp) 1, EALE4L 609 KT 213 ng-hr/mL
THY, MEEFF LT AV OBSHEICKRT 2 AUCunclb3RIT 348% Th o7, £, ik
HRED tip, fEIE, 178 R TH Y, HHREORBEMITIRNZ LR STz,

# 26431 T v MIBITH [oxadiazole-""Cl-F /L7 A ¥ 3V ERHBRIRR O #%¢ 5-4% O PK /85

A—XH
PK A5 A st ﬁ&%ﬂf& (FIVT A ) FILF A
ii1R7:3 I 4% 1 4%

Cpax (ng/mL) 418+ 1.6 52.8+11.7 42.7+9.4
Tomax (hr) 8.00 + 0.00 1.50 +0.58 1.50 £ 0.58
ti 0, (hr) 17.8+9.7 4.18 +0.41 1.90 + 0.42
AUC.in¢ (ng-hr/mL) 763 + 81 609 + 70 213 +38
HUHHREIZ K95 AUC B (%) - - 348+2.8
BeHE 1 mgkg. EEME + BEERZE (n=4). - WA

2.6.431.2 5y MIBITS [carbonyl-“Cl-FILT ALY M ILEEEREREOBREEOMBERV
MR R E L S MERF LT A S VEE

FEARE R 4.2.2.2-02

WS 2.6.5.3.2

FEf B R OREME Sprague-Dawley &7~ MZ, 0.5 wiv% MC KIS L 7= [carbonyl-'*C]-
FTNAT AT MUV Z 1 mg/kg O ETHERE ORIz & & O & O U Re i
FEN ONZIMAER T AT A AREZREL, PK/XT A—F %R

F 2,643 21T & 9IS, MBETHESRER T VT A D 2 D T 1T, & BICTERHITHY,
Coax [EIE, ZNZFN 798 K733 ngmL ThHo7-. TD#%, MIFTHIEER VT LT AP
JEIHET L, £ 159 KO 1.77 B O ty,, THHA Lo, MEFHERGER T VT AP D
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AUC eI, ZHNZH 489 KT 293 ng-hr/mL T - 7=, MIFEFF LT 2 20 OMEHEICHT 5
AUCinr L ZRIE 60.2% TdH U, [oxadiazole-'*C]-F /LT A 2 b I VERE R 514 OfE (34.8%) LV
R&EModz, Fiz, MIERTHIEED tp, fE1E, 13.1 BETHY, BHEEOEEHIKRNZ &N
RN,

# 26432 T v MBS [carbonyl-"*Cl-F /LT A P kI VEEEEHIER O 854 D PK /35

A—XH
PK /85 % m#%(+w$x9y@%) FITF A
i I 3% I 4%
Cpax (ng/mL) 55.6+10.3 79.8 £13.9 73.3+13.1
Tomax (hr) 1.00 + 0.00 1.00 + 0.00 1.00 £ 0.00
ty,, (hr) 13.1+6.2 159+6.5 1.77+0.38
AUC.inf (ng-hr/mL) 360 + 35 489 + 49 293 + 36
FHFHREIZ K95 AUC B (%) - - 60.2+ 6.7
#r 58 ;1 mgke. A + B (n=4). T

2.6.4.31.3 Sy MIBITS [carbonyl-“Cl-FILT ALY FILEBEREZEOBREEOMBERV
MR ETRE R E S O MERFILT A D VEE

AT R 4.2.2.2-14

HEE R 2.6.5.4.1

FEf A DOREME Sprague-Dawley &7~ MZ, 0.5 wiv% MC KIS L7= [carbonyl-'*C]-
FNAT AT MU E 1 mgkg D& T H 1B 14 BEREROEE Lz L 054
R O 5-4% o i 488 K ONAL I e RE T BE I DN I - L5 A O R & lE L, PK /3T
A—H R,

# 26433 7T LI, TRIBBRGHEOMIEFHHBEROT LT AT D CunfllE, i
624 K (N48.8ng/mL TH Y, FIEHHGHOME (Z 377 O 33.7ng/mL) (2T L
FH U0, 14 BIEBEGHD Cun I, TNEN 612 X TN47.8 ng/mL ThH YV, 7[5 HE 5% OfE
EAETH - - MBETHIHE R T VT A D O] 0 726 24 FERE % C oo i i — iR
HAR TS (AUCooan) (2DWTH, 14 [BIHEGHOMHE (Z4E 4 505 TN 268 ng-hr/mL) I,
7 B H B EGHOME (N2 449 J (8228 ng-hr/mL) S IFIERLCTH-7=. F7z, 7~13 [BIH &
B2 81T 2 MEP S RED b T 7% 421~5.59 ng/mL & 1FE—EEER L. L0
Fn s, MIEFHRETER T LT A DB, 7 BIOKERDEE CTEFRIREIZELTWD
EEBZBND. MIETHEREREIZOWT b, M STRERE & RERRER ThH 7. —J7,
BIE], 7 [\ & O 14 [\ B #5-5% O MER LT 2 20 O ETREIC 63 2 i b i R — R e R
T (AUC) HEERIE, 2T 69.2%, 51.3%K UN533% CTh o7, Fi, MIEFHEEED ti,,
i, MIEFFALTFTAD U DELVEN-7-. ZNOORERLY, REKRSHZOmERICT v
T AT X VESITHRT 5D T D EE 2 b5,
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# 26433 T v MBS [carbonyl-"*Cl-F /LT A P b I VEEE KGR OB 5% D PK /85

A—H
&5 PK /S5 X — ¥ ﬁ&%ﬂ“ﬁé (VT AP ) FATF A
(EE~ itk I 4 il
1 Cuax (ng/mL) 18.0+5.1 37.7+10.7 33.7+9.7
Tinax (hr) 2.75+1.50 1.75+0.50 1.75+0.50
tip,. (hr) 12.1+7.1 6.51+4.18 3.06+1.73
AUC.24n, (ng-hr/mL) 174 + 64 302 +55 217 +51
HEBEIZXT 92 AUC I (%) - - 69.2 £4.5
7 Cuax (ng/mL) 28.6+8.9 62.4+11.8 48.8+8.3
Toax (hr) 2.00+1.41 1.00 + 0.00 1.00 £ 0.00
ti2., (hr) 150 + 196 25.1+7.2 230+ 1.34
AUC 241, (ng-hr/mL) 383 + 89 449 + 72 228 +£20
HHEEIZXT 325 AUC I (%) - - 51.3+6.1
14 Cpux (ng/mL) 39.2+12.5 61.2+19.5 47.8+152
Toax (hr) 2.13+1.44 2.00+1.41 2.00+1.41
ti2., (hr) 108 + 60 44.0+17.1 1.89+0.18
AUC 241, (ng-hr/mL) 601 +232 505 + 88 268 +48
HHEEIZ X325 AUC I (%) - - 53.3+6.6
58 1mgkg/H. EEE + EEERZE (n=4). - AR

264314 Sy MIBITEFILTASY FUILBIEEEFIRNIE S %0 AEMEEME
FEME R 4.2.2.2-03
W 2.6.53.3

FEHE R T OREYE Sprague-Dawley 52 7 v MZ, NN-UAF LT+ 87 I K (DMA)/AFEIER
(1:9, vIv) ([ZEfiE LT=F VT AP M VR % 0.5 KOV 1 mg/kg O & CHBIFFIRN & 5- L7z
EXDOMIBPFEFFNT A AREZREL, PK/NTA—F &R,

# 2.643-4 1 TRT LI, BIRNEG#ZOIMIER LT AV RETHESHIE L, 0.5
KON mglkg IZ81F D tip fEIE, FILEI 1.02 KO 1.27 K Th > 72, AUCqincl T HEIZ LB
LTHIRL, FHEICBITD tin, &5 7 VT 72 A (Cly) MOVEFIRESMARE (Vdy) 1
FIE—ElEER LI NG, TT A V2 R IVERIER RN 55 ORNEIEI, 1 mgkg
THRIETHD EEZLND.

26434 T MNMIBITDHZFTINT AT NIV R EFIRNIE 5% 0O PK /XT A —%
5B (mg/kg)

PK /NT A—X
0.5 1
t1,, (hr) 1.02+0.15 1.27 +0.19
AUC.in¢ (ng-hr/mL) 351429 725 + 61
CLyy (mL/hr/kg) 1430 + 120 1390 + 120
Vdg (mL/kg) 1180 + 80 1240 + 80

TFHE + FEERAE (n=4).
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264315 Sy MIB TR FILTADY MUIILBERRRAOKBSXOHASHEEN
FEME R 4.2.2.2-03
W3R 2.6.53.4

FEA A T OIEME Sprague-Dawley 527 » MZ, 0.5 w/v% MC KIEIRIZIERE LTz T A0 K
VIS A 0.3, 1, 3 KUN10 mgkg O E THERR DS Lz & & OMmEh T A2 U RE
ZHEL, PK/NT A —HF ERdi-.

7% 2.6.43-5 277X 91T, 03~10 mgkg [ZBITHROFEHZOMBEFTF LT AT D The
I, 0.625~1.13 KR O&PHTH Y, MIETF /AT AV 0E, Cuax (0.3, 1, 3 KT 10 mg/kg (2
BWT, ZTHREN 188, 37.9, 168 KN 853 ng/mL) (ZEIEH, 1.34~1.89 KEHID ty,,, THAL
7o, F£72, 03, 1, 3 LV 10 mgkg ([Z8F 2 MAEF T /LT A2 D AUCweffilE, Z£1LE 1 67.6,
172, 674 KT 2650 ng-ht/mL T Y, Cpax & & HIT 3 mg/kg £ TITABRICHAIL TR L. L
22U, 10 mgkg IZBWTIT AR EOBRARD B, [k OV SUIRE T O PahmiEkzh R
DOEIFIDRE STz, & 51, 0.5 mgkg ([ZH1T B IR 55 D AUConff [2.6.4.3.1.4 THE )
ERWCTEMLESHRICBIT 2TV T AT MUV O BA 1L, ENE 32.1%, 24.5%,
320% KT 37.7% T o7z, LLEDRRERND, IR TOT v MIB T LT VT AV Mg
M AR O 5% ORNENREIL 3 mgkg ETRIETHD EEZHND.

# 26435 HEEKOIEEET v MBI AT AT AD Y N UBRERBR O 5% O PK /35

A—XH
5B (mg/kg)
PK /8T A —X Feffa i L=
0.3 1 3 10 1

Cpax (ng/mL) 18.8 +5.4 37.9+3.4 168 + 48 853 £ 175 114 + 31
Tomax (hr) 0.875+0.250  1.00+0.00 1.13£0.63  0.625+0.250 0.438 +0.125
ty,, (hr) 1.87 +0.63 1.89 +0.54 1.66 +0.55 1.34 +0.34 1.36 £0.19
AUCq.inr (ng-hr/mL)  67.6+24.1 172 £33 674 + 166 2650 + 220 291 +£21
BA (%) 32.1+11.4 245+4.7 32.0+7.9 37.7+3.2 41.4+2.9

EEE + BEERZE (n=4).

264316 Y MIBIFIZTILTASY FYLBEEEROBREEOBEDEE
RTAME K 4.2.2.2-03
WEELF 2.6.5.3.4

Ha S ONFEME R T OREME Sprague-Dawley 27 > MZ, 0.5 w/iv% MC KIEIRIZIRE LT T
AV NUNVEEEEZ | mgkg ODHETHERO®KR G Lz & EOMEEF LT AV REZIE
L, TAT AV M UVEERORNEIREIC KT T BEF OB A RET LT,

Ty MIBITAMFET T LT A2 D Thax Cmax X O AUCindlE 1T, FHLZF 1 0.438 B[,
114 ng/mL % ¥ 291 ng-hr/mL Toh 7= (F 2.6.4.3-5). FEHAET v MBI D MEF LT A Y
2D Coax O AUCine 1T, #ER T » D OEICHARZNZI 67%M P 41%E T U, Toax (TIELE
L7z, UEDOKERIZE, Zv MBI TAT A ORAORNMENREIICE VKT T A2 &%
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RELTND.

26.4.32 EMFTMETILS v MEITEEYEEE
264321 ELERETEESY MIBFEZ3FTILTADY FUILBERREORSZOMIES
=
R E R 4.2.2.2-04
BEZEF 2.6.5.3.5

FT AT NV OGUERMER & RNEEOFBIME Z a3 272010, BB RE K
FEE LT T O-EME Wistar 527 v MZ, 0.5 w/iv% MC KIEIRICIERE LT VT AV by
IV 2 0.03, 0.1, 0.3 XUV 1 mg/kg DHECTHEIR O E Lz & EOMIEFR T LT XV RE
ZRIE L, PK X7 A =X &RDO-. MRT > MIFTLVT AT MU VEE A BRI O &G LT
15 31402, b xR % 3 mg/kg O HE THIAIKRZ T# 5 L.

# 2.6.43-6 127X 912, 0.03, 0.1, 0.3 O 1 mgkg DHE TR D& 5% 5 MmgEH+
VT AU D Coax & OV AUC gins 13, 0.3 mg/kg & CTHEICHAI L THE KR L, 7 v MG HE (EDs:
0.03 mg/kg [E ¥ 2—/L2.62 W] ITBIT 5T AT AT ORNENEITIIE OFIANTH D =
ENREEIND. —F, 1 mglkg DHEIZEIT D Coun LY AUCinrlE, HEHLL EITHR LT,
72%, Sprague-Dawley 27 > MIEBIT DT /AT AV N A OKRNEIEIX 3 mgkg £ TH
ETHDHIEND [264315HBMH], ELERETHEEG T v P TIHELAES » b EigL, #
EOHIPAN NS ootz ZOZ L1X, JFHEGINELE XBRRIN SN, TATAY
> OYEEE A A PLE L2 TR 2RI L T D, S5, EHETH S 0.03 mgkg 128
JOHERE AR 1 FEE (2O T /L COSNHIE TR OMmiEfh LT 22
FEIE, 2.51 ng/mL TH -7z,

#F 2643-6 FNLERETEET v MTBITFAFTIVT AT FIVERIEHBRR O & 5% O PK /8

T A—H
5B (mg/kg)
PK /X T A —
SRS 0.03 0.1 03 1
Cox (ng/mL) 2.941 036 102423 30.8+ 15.3 191+ 62
Ty (hT) 0444013 0504000 0884075 0564031
AUCyune(nght/ml) 115+ 1.8 53.8+10.1 114+ 13 590 + 100

TFHE + FEERAE (n=4).

264322 EXVHBOBRSERUEBIERETERES Y MIBFE23FTILTADY M LERIER
EROKSHOmMERRE

FEARE R 4.2.2.2-05

HEEF 2.6.5.3.6

FAT AT MUV OGUERER & RNBNREOM B2 R 572012, b~ Uik

NG M OBV e 1% TG LT T OREY: Sprague-Dawley 527 ~ MZ, 0.5 w/v% MC 7K

WIS L= VT A 22 b3 Vgt % 0.01, 0.03, 0.1 %O 0.3 mg/kg O H & CHRRE 0 &
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H LI &omETREZHEL, MBI T A—ZZRDI-. BB TOT v M2, FAT
Ay NIUVERE A AR OG- L, 45 HBIce~3 Q mL/T v b)) ARo®E, 0 15
TV b R & 1 mg/kg OB CHREIR TG L.

7% 2.6.43-7 127779 L 912, 0.01, 0.03, 0.1 XY 0.3 mgkg (28T D MBEFFLT A2 D Cou
Je N AUCqne 1, 0.3 mg/kg £ CHEICHAILTHRL, 7 v FEIHE (EDsy: 0.01 mg/kg [
Va—/L 262 ZR]) ITBIFDETILT ALY U OENIREITHIEOHIEN TH D Z L AVRIR SN
5. I, K% 2 K (2 0T TV COFNRHERE TReR) OMSER A7 22 RE
I%, 0.974ng/mL TH 7=,

# 26437 bvUMROBEGERPIELE RE TRET v NMIBITHFTAVT AV I VEREH
[Ff O 5% D PK /8T A—&
5B (mg/kg)

PK/NT A—X

0.01 0.03 0.1 0.3
Conax (ng/mL) 1.51£0.61 5.56+1.22 20.9+10.7 63.6+33.9
Tona (hr) 1.00+0.71 0.50 +0.00 0.56+0.31 0.50 +0.00
AUCyime (ng-hr/mL)  6.91+1.38 16.5+2.1 56.3+16.9 179 + 56

EEE + BEERZE (n=4).

264323 5v MIBHFRZFLTASY bUIBEBEROREROMBPFFILT A S VR
ZORBWRE
AT K 4.2.2.2-06
WL F 2.6.5.3.7

FAT AT NV OB IHIER & ARNEREOFBINTE & a3 2 72012, R T Ok’
P Wistar 527 » MZ, 0.5 wiv% MCKISIRIZERB LI T VT A o vigtia 1, 3, 5, 7,
10 %1830 mgkg O FHETHEBREAO®KS LiZ & EomER 1T 2 00 R OZEONRHEY (nor-7-
IWT A, FIT AL 3-G, TITAYY 6-G LT IILVT AV -CA) IEAZRIEL, PK
INT A =B ERDT.

F 2643817 TL9IT, 1, 3,5, 7, 10 O30 mgkg (BT L MBEF LT A0 D Cohu
O AUCooqn 13, FEICHBIL TR L2, —F, SRR 2 MEF nor-F /L5 AP D
Cinax XN AUCooan fBIE, FTAT ATV U DELV /NS ol F, MR F LT AT 3-G,
TNT AT 6-G ROTIVT AT -CA D Copy S O AUC 245 IV nOr-7F- 707 A 2 DAL D /)
Edole. TAT AV U-CA ZBRLS FIT A Y ARG D Chax 2 OV AUC4n, 13, 30 mg/kg £ T
FEICHABI L TR L. 51T, TT AP -CA D Chg X O AUCoounc 1%, 10 mg/kg = TH
BCHHI L TR L, 10~30 mgkg DEIZIFIE—EThH - 7=,
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# 26438 Ty MIBIFLZTLTAY Ly M VERER RO EZOMIER LT 20 kY
FOREH D PK /XTF A—H

5B (mg/kg)

PK /3T A —X H7E % 52 0 3 5 2 T 30
FAF R 77.6 282 518 697 915 3260
[36.1] [45] [73] [214] [90] [720]

3.88 16.9 36.6 43.8 51.5 193

Nor-FATFALY 0361 19]  [59]  [141]  [47  [26]

3.06 10.6 16.2 18.6 22.9 51.4
[1.56] [3.71 [3.91 [53] [7.6] [16.6]
0275 0955 1.2 1.99 2.01 3.97
[0.120] [0.488] [0.72] [0.56] [1.08]  [1.69]
0.145 0852 0858  2.00 2.96 2.79
[0.062] [0.772] [0.506] [1.87] [1.23] [1.21]
0.750  0.813  0.563  0.875  1.88 3.00
[0.842] [0.800] [0.315] [0.250] [1.55] [l.15]

1.63 0750  1.00 1.00 1.88 3.00
[1.60] [0.289] [0.00] [0.00] [1.55] [L.15]
0438  0.500 0.625 0.688 0875  3.00
[0.125] [0.000] [0.250] [0.375] [0.750] [1.51]
0250 0375 0438 0438 0375  0.500
[0.000] [0.144] [0.125] [0.125] [0.144] [0.354]

5.00 5.50 6.00 5.50 4.00 6.00
[2.58] [1.91] [1.63] [1.91] [0.00] [2.00]

270 1110 1940 2460 4000 15700

[36]  [330] [350] [330] [930]  [2900]

223 73.9 146 179 249 1050

[4.8] [142]  [28] [37] [60] [90]

6.19 20.8 40.6 45.7 66.5 228
[1.23]  [64] [165] [57] [27.8]  [40]
0.192 0914  2.03 2.56 3.16 11.4
[0.053] [0.444] [0.50] [0.57] [1.46] [4.3]
0.620  3.06 8.56 21.8 245 36.3
[0.245] [1.85] [8.98] [16.1] [10.6]  [4.5]

Cmax (Ilg/mL) —j—}l/.ﬁ‘f)( \:/“:/ 3-G

FNAT AT 6-G

FNT AT -CA

FNANT A

Nor-F/LF A

Trnax (hr) FNAT AT 3-G

FNAT AT 6-G

FNT AT -CA

FNAT A

Nor-F/LF A

AUCgo4 (ng-hr/mL)  F5 AT 3-G

FNAT AT 6-G

FNT AT -CA

TEE n=4, [] PICEERZEZRT).

264324 EILERETERESY MIBITEFTILTADU MIILBIEERRAKREZOMIES
RUBAFILT A SO RUVZFDRERE
FEME R 4.2.2.2-07
WEEE$ 2.6.53.8

FAT AT NV OBEIEIHIER & KNI REOFBIME & T 272012, e %
e R 5 U= T O/ Wistar 27 v M, 0.5 wiv¥e MC KIARIZIRE L7 LT AV b
DR A 3, 5, 7, 10 KT 30 mg/kg OHETHERR O # 5 L7z & 2 offEd KON T v7
AU R RFEDOREY (nor-F VT AP, FIT AV 3G, TILT AV 6-G H T ILT A
UU-CA) BEZREL, PK /87 A= ERD7z, KEHRIEES (VT AP0 by ViR
e 5% 1, 4, 8 MR 24 BR[) @ 45 43T, EL b REEEE 4 6 mg/kg D A& CHBEIR FHE L
7-.
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2.6.4 EMEEABROBEX

# 26439177 K912, 3, 5, 7, 10 X V30 mgkg (BT D MEEFF LT AP0 B OZED
R D Conax L OV AUC 0, 13, 1FIEHEITEHI L TR L7z, EHEIZE T 5 EH nor-F /1
F ALY LD Cox MO AUC o 1T, FTAT AL DML O /NS Inotz. Fi2, MiEFF LT 2
P3G, TAT AV 6-G LT NT ATV -CA D Cax LY AUC 4, I, nor-F /L7 A
YOMEVINEnoTe BNT VT AV D Co L Y AUC oo VL, IIUEF OED 10% A5 T
HoTz. N Nor-F VT ATV, FILT AT 3-G, TILT AT 6-G LT ILT AT -CA
BEITKS, L1sng/g LT Th o7z,

#F 26439 FNLERETEET v MBI AFTIVT AP by VG R O & 5% o fmiEsh
K OWINT LT A D OZFDRED PK /R T A—H
5B (mg/kg)

Vs PK /3T A —X T Xt 5
5 7 10 30
FAF A 167 300 433 636 1730
Nor-F /LT A Vv 10.7 16.5 23.7 34.8 89.1
Conax (ng/mL) FAF AT 3G 4.71 7.07 8.16 12.7 38.2
FAF AT 6-G 0.202 0.385 0.345 0.869 1.90
FITF AV -CA 0.115 0.565 0.364 0.374 2.86
FAF A 1.00 1.00 1.00 1.00 1.00
Nor-F /LT A Vv 1.00 1.00 1.00 4.00 4.00
A Toa (hr) FAF AT 3G 1.00 1.00 1.00 1.00 1.00
FAF AT 6-G 1.00 1.00 1.00 1.00 1.00
FITF AV -CA 4.00 4.00 1.00 4.00 4.00
FAF A 819 1140 2160 3000 10500
Nor-F/LF AP 65.1 89.5 156 248 651
AUCgasy (ng-ht/mL)  FVT AV 3-G 17.5 22.3 36.0 50.8 188
FAF AT 6-G 0.454 NC 0.941 2.01 6.43
FITF AV -CA 0.788 3.55 1.90 2.61 32.2
FAF A 7.01 8.44 16.0 27.9 72.4
Nor-F /LT A Vv 0.119 0.173 0.288 0.487 1.15
Conax (n/2) FAF AT 3G 0.0355  0.0523  0.0719 0.108 0.319
FAF AT 6-G N.C. N.C. N.C. N.C. N.C.
FITF AV -CA 0.0451 0.125 0.132 0.0776 0.327
FAF A 4.00 1.00 4.00 4.00 4.00
Nor-F /LT A Vv 4.00 1.00 4.00 4.00 4.00
f Toax (hr) FAF AT 3G 1.00 1.00 1.00 1.00 1.00
FAF AT 6-G N.C. N.C. N.C. N.C. N.C.
FITF AV -CA 8.00 4.00 8.00 4.00 4.00
FAF A 80.4 108 184 275 683
Nor-F /LT A Vv 1.54 2.23 4.08 6.20 15.5
AUC 4 (ng-hr/g) FAF AT 3G N.C. N.C. 0.204 0.324 0.926
FAF AT 6-G N.C. N.C. N.C. N.C. N.C.
FITF AV -CA 0.0902 0.579 0.356 0.435 4.88
FEIE (n=4). NC.: FiicEd.
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264325 EILERABFAOKRESY MIBITEFTILTADU M IILBIEERRAKREZOMIES
FILTADURUVEILEREE

ATATE KL 4.2.2.2-08
WEELH 2.6.5.3.9

MIEHFE/L b REEICKIET T AT AV S ABEE RGO L RFT 572012, F
VB R ERROEE UM T OREM Wistar 527 v MZ, 0.5 w/iv% MC KIEHRIZERE LT T vT
AV NUVEEE % 0.03, 0.1, 0.3 2OV 1 mgkg DR CHERAK S LZ L omEm-Ls
AT MUV R OV T E Ve RREZRE L, PK N7 A—X ZRbiz. M7 v Mo
BRI AT Ay DUV 2 BRI O 5 LTz 15 50112, B0 b REERRIE %2 20 mg/kg
OHETHREIRAOEKEG L.

7% 2.6.43-10 17T XL 91T, 0.03~1 mgkg ([ZFF HIMBEF T ILT A T2 D Crax LY AUCing
i, ARG L TR L. B0 b R IEOFHIED 1 mg/kg IZHB T D MIEF T LT A D0 D Coax
J O AUCint A Z 40 77.6 ng/mL J2 OV 270 ng-hr/mL Tdh o722 & 0D (£ 2.6.4.3-8), O
BhHInEL e )L, ETFFTAT AV VREIEEAERELNWEEZZ NS, £,
0.03~1 mg/kg DF /LT A F IV TRILES O MIEFE/L RO Cpo BT, BELHAT
ATALE £ O & bRl U CTHIIN L7228, 0.03~1 mg/kg DT /LT A2 b 3 /VERHE CRITALE % O Iifl
FEPE/L B RO AUCinefHIT, IFIEF—EDMHEZ R L, HEEARTHILEZOME FETH -7,
INHDOZ B, FHEESNET AT AT UL, MR RBEIIZEAEEEL 2N
ZEHRLTWVDS.

# 2.643-10 FLERBEOKRET v MBI AEEBAEUITFT VT AT 0 b UV ERE AT E 1
DIMIERFILT A D0 R ONE/L b R

oy WENR R O'O?W A - T //V&iﬁ@i@i (mgkg)l
FAFAD - 3.74+1.71 113+29 32.6+7.4 125 +21
Cinax (ng/mL) N
FILEF 206 + 31 397 + 120 585+ 196 860 + 311 766 + 494
T (D) FAFAD - 0.750 +0.289 0.500+ 0.000 0.500 + 0.000 0.500 + 0.000
TLE R 0.583+0.391 0.208+0.083 0.167+0.096 0.167 +0.096 0.167 +0.096
FAFAD - 306+223 224+0.61 2.02+0.06 2.42+0.66
tiz. (1) ELL R 449+214 335+259 495+245 3.17£3.07 2.77+1.96
AUCq.n¢ FAF A - 14.9+6.8 34.6+4.1 116 + 14 390 + 33
(ng-hr/mL) FLE R 905 + 190 1030+ 180  1200+340  1220+110  1230+410
EEME + HEERZE (n=4). — WA

2.6.4.3.3 4 XIZH T HRINEHKER
2.6.4.33.1 4 XIZH 15 [oxadiazole-"Cl-FILT ALY b )LEE R EH#IRKN X (LR OB 5%
OmEE VCMER TR EL QICmIEhFILT A S VRE
FEARE R 4.2.2.2-09
WEELF 2.6.5.3.10
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AT OMEME E— 27 LA X2, DMA/EFEEIEE (1:9, vv) ([CIE L 7= [oxadiazole-'*C]-7
VT ALY N IOVER %2 0.5 mg/kg D F B CEEIFRIRN B 5 1% 0.5 wivve MCIKESHRIZ Rk L 72
[oxadiazole-"*C]-F /LT A Vv kI VEEE A 1 mgkg DR THER OGS L L X0k )
MK SRR N ISE R LT A D U BEAZRE L, PK /ST A—Z 2R,

%26{H1;m?i9u,ﬁ%ﬁ&ﬁ%@mﬁ$+waV/%f %, 1.00 FFED ty,, T

RN LTz, e K QMg H S ReIE, 224 21.2 FEE L O 19.7 KR O t,, TR~ IC
A LT EnBEE LN EEZLND.

# 2.643-12 17T K91, BRARGHZOMBETBHBLOT VT AT D Thax 1, E0LE
275 LR 238 EICTH Y, Co fEIX, FHEHL 235 KT 207 ng/mL Th o7, ED%, Mk
HHESHEER O AT AV UREITIRT L, 2210 16.6 LT 1.82 R D t,, TR Lz, M
HFRSTRE R OV VT A 20 D AUCinefElS, EALE 4 2430 & TY 885 ng-hr/mL T - 7=, IfEH
FIVT AT DIRFHEICKTT D AUCine lEH 1T 36.5% TH Y, A XITHITF D BA 1L 59.5% & FiH
Ihiz. F7o, Mgk CMSEFRSTERIL, EAEA 15.0 LTV 16.6 RFH D typ, TR~ IZHED LTz
ZENG, BELRWEEZLND.

# 2.643-11 A XIZFT D [oxadiazole-""C]-F /LT A o b 3Ltk BRI E AR B 5-7% D PK /<

TA—H
PK /S5 X — 4 ﬁf&%j‘ﬁ% (FNT AV M) FNF AT
i 1fn 4% 1 4%
t10., (hr) 19.7+0.9 212+1.9 1.00+0.06
AUC.ins (ng-hr/mL) 1330+ 110 1870 + 130 751 + 80
FESREIZ )35 AUC H (%) - - 40.4+5.8
58 1 0.5 mg/kg. EHE + EERZE (n=4). - AR

# 2.643-12 A XIZHF 5 [oxadiazole-“Cl-F /LT A Vo b VB R O 544 O PK /35

A—H
PK /35 A — ﬁ&%j‘ﬁ% (FNT A Y M) FNFAD
iiIR7:3 1fn 4% I 4%

Cruax (ng/mL) 146 + 65 235+ 100 207 + 113
Tnax (h1) 2.75+2.22 2.75+2.22 2.38+2.50
ty0., (hr) 15.0+0.9 16.6+1.5 1.82+0.43
AUC i (ng-hr/mL) 1810 + 100 2430 + 100 885 + 121
HUHHREIZ K95 AUC B (%) - - 36.5+4.8
BA (%) - - 59.5+10.3
¥5E 1 1 mgke. EEE + BEERZE (n=4). - EAHET

26.4.332 4 XIZH1+5 [carbonyl-"“Cl-FILT A v b VLB EEE QR EHOME R U
SEh TR E L NICmEERFIILT A O VEE

AT K 4.2.2.2-10
WEEER 2.6.5.3.11
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B T ORENE & — 27 v A X2, 0.5 wiv¥% MC KIAIRIZIGHE L7~ [carbonyl-"*C]-F /L7 A ¥
NOVERHE A 1 mg/kg OB CHIERE OB G L7z & & ol & O i ser ON g -
NTADUREZRIEL, PK/XT A —HERDT-.

# 2.643-13 17T L9, BRARGHZOMBEFTHHBLRT VT AT D Th 1, E0LE
ALLT5 HLOVLS0 I CH Y, Co EIX, FEAL 342 KN 276 ng/mL Th o7, ED%, M4k
HHESHBER O LT AV UREITRT L, 221320 KON 1.74 B O t,, TR L7z, M
LT AV OBEREICRT D AUConclbZRIT 37.8% & it Sz, £72, Mk e,
MEFHHEED tip, (32.1 FEfE]) LIZIER U TH D 35.5 KD typ, TR WA LIz Z &b,
MR QMR PR BRI R R LW s B2 b b,

# 2.643-13 A X2 D [carbonyl-"*Cl-F /LT A 2o kL Lt BRI A % 5-4% O PK /35

A—H
PK A5 A st ﬁﬁzﬁﬂfé (VT A ) FITF A
i 1fn 4% 1fn 5%

Conax (ng/mL) 211 +43 342 + 63 276 + 61
Tonax (hr) 1.75+0.50 1.75+0.50 1.50 +0.58
ty0., (hr) 35.5+18.9 32.1+£9.7 1.74 +0.72
AUCq.ins (ng-hr/mL) 2210+ 1130 2730 + 580 999 + 69
HFHREIZ K95 AUC B (%) — - 37.8+7.3
P58 1 me/ke. I + EUERZE (n=4). — AT

264333 A XIZEFBFILTADY bILESIEBEEEIRNIRS %O ASHEEHS
REAE AL 4.2.2.2-11
HEEF 2.6.5.3.12
IR T OREME E— 27 1A X1, DMA/EBREIRIE (1:9,vIv) ICERLTc T AT AT hiv
et 0.5 KOV 1 mg/kg OB CTHEFIRNES Lz L EomEf T 2 O R 2 RE L,
PK /NT A —HFZRDT-.
# 2.643-14 \TRT LI, RN GHZOMIBEF T T A2 2 OPREITELONTHA L,
0.5 2OV 1 mg/kg IZ380F 5 tin fEIE, FHZH1.28 TN 1.24 BTl 72, AUCqungld BT
BIL TR L, SHEICHBITS tin, CLak O VA IZIFE—ElE R LI LD, TAT A
Ur b VVERIEERIRN B S ORNEIRE Y, 1 mgkg T TRIETHDL EEZOLND.

F 264314 A XZBITHFTIVT A M VEBREHEBIEFIRNE 5% O PK /8T A —H
5B (mg/kg)

PK/NT A—X
0.5 1
tip,, (hr) 1.28 +£0.03 1.2440.03
AUC.in¢ (ng-hr/mL) 989 + 72 1970 + 190
CL (mL/hr/kg) 508 + 36 512 +47
Vdg (L/kg) 461 + 58 467 +30

EEE + BEERZE (n=4).
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264334 ARZBFBFTITADY FUIVEIERREIR OB E% 0O AEHEEY

AT KL 4.2.2.2-11
MEHK 2.6.53.13

R T OIEME B — 7L A XU, 0.5 wiv% MC KIRIEIZIRE L= LT AP0 by LVigti a
03, 1, 3 N 10mgkg DHETHERRAKSG Lz EOmFEFREELZHEL, PK /3T A—X
RO

# 2.64.3-151Z77T £ 91T, 03~10 mgkg (2T DB AT GHOMIEFF LT AT D The
fElx, L1I3~1L75 B oO#ETH Y, MEF T 1T AP 0%, Co (0.3, 1, 3 K10 mg/kg (2
BWT, ZNEN 579, 213, 963 X 1N4110 ng/mL) [ZBER%, 1.70~3.14 B D ty, TR T L
7=, F72, 03, 1, 3 KO 10 mg/kg (2 Témmqﬂﬁu—r% D AUCo_mfﬁg&i, ZIER 291,
989, 3700 K T} 19500 ng-hr/mL Td V), Chax & & HIT 3 mg/kg £ TITHEITIZIFTHAIL TR L
7. LML, 10 mgkg ([CBWTITHELL LD b, AHEML Y UIEETOF LT
AT OREEIEZ DTN RIE X7, & 51T, 0.5 mgkg ([T 2 EARNE 5% D AUCqint
il [2.64323 HBMH] 2 HWTHEH LESHEICBIT 2T VT AT FUOVERED BA 1%, %
NZI 48.9%, 49.9%, 62.4%K N 98.6% Ch-7-. LALEOFERNG, FEHEETOA XITBIT5
FTNAT AT b VIR AR O 502 ORNENREIL 3 mgkeg EFTHRIETHL EE2xDBND.

% 2.643-15 HEEKROIHEEA XICBITHTT Ay VR HE AR O 5% O PK 23

A—XH
5B (mg/kg)
PK /3T A —X et fr MR

0.3 1 3 10 1
Cpax (ng/mL) 57.9+35.8 213 +81 963 + 346 4110 + 630 655 + 54
Tomax (hr) 1.75+ 1.50 1.38+1.75 1.63 + 1.60 1.13£0.63 0.250 + 0.000
ty5, (hr) 3.14+0.93 2.36 +0.61 1.70 +0.22 2.26 £0.08 1.36£0.13
AUC.ins (ng-hr/mL) 291 +£45 989 + 127 3700+ 500 19500 + 2800 849 + 65
BA (%) 48.9 + 4.0 49.9+3.5 62.4+7.9 98.6+11.2 -

TFHE + FEERAE (n=4).

264335 A1 XZBFEFTITADU FUIVEEZERROZSEZOREOLZE

AT KL 4.2.2.2-11
MZFK 2.6.53.13

Mo K OFEHE AR T OIEE E— 27 A X2, 0.5 wiv% MC KIFIRICIEE L= LT AV Ry
/V@&iké" 1 mg/kg OHECTHRERAREG L EEomEPREZIEL, TATATY Y L
W ORNENREIZ KIE T RAFO B A It L7z,
fﬁﬁ/f SNZBIT HMIEFF LT AT D Troae, Cmax XY AUCoinefEIE,  ZHLEFL 0.250 FEH],
655 ng/mL & Of 849 ng-hr/mL T - 7= (F 2.6.4.3-15). IR A X BT 2 MEH LT 2o
D AUC ins 1THOEE A XUZHEARZE L L7203 2 72D, Coa TEIFHER A X OAEIZ L~ 30%04 L,
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Toax [FEIELT-. ZHHDZ MDD, A XIZTBWTIE, BEHICXL Y FILF A2 0 O 0 RINGE
EITR T 4252, ROWINOREIIHEINRNEEZLNS.

26434 7z Ly MIHITEHRINGHER
264341 ELERRTERE I LY MIBFEFTILTADY FUILBRIGEREOREGZORA
E1EE
AR 4.2.2.2-12
HEEEF 2.6.5.3.14
FNT A bV OFIAER & ARNBIREO MBI 2 RFHT 27201, A RERT
5 LA TORE~— v L7 = Ly M, 0.5 wv% MC KIRIRIZERE L= VT A Y
> bV A 0.01, 0.03, 0.1 XT*0.3 mg/kg DA ETHERRAEKE L L & ofEh L7
AVURERZREL, PK AT A=FE2ROTZ. FERT = Ly MIT AT AV bR
AR O eE L7z 30 0212, /b b REEEEE A 0.6 mg/kg O & CTHIAIE MR 5 L7z,
7% 2.6.43-16 127 T X H1Z,0.01~0.3 mgkg (231 D MIEF T /LT A2 D Crax LY AUCiing
X, FAEICIZFHRAILTHALZZ E0b, EAEXRE FHRETZ =Ly MoknwTiiEh -
T AT PRI 0.3 mgkg £ TRIBOREANTH L L EX HND.

#* 264316 ENLERETHREZ7 Ly MIBITD T LT ATy b IVERHELRRR O 5 0

PK /XT A —X
5B (mg/kg)
PK /X T A —
Ry 0.01 0.03 0.1 03
Cox (ng/mL) 472+457  5.01+388 109+ 6.6 773+75.9
Ty (hT) 0634043  131+180  150+1.68  0.69+0.38
AUCm (nghr/mL)  9.65+587  218+124 5274277 201 + 140

EEE + EEERZE (n=4).

264342 EILERBAORE I LY MIEITE2FILTADY MUIILBIEERZAORESZOMm
FRFILTASUORUVEILEREE

AT KL 4.2.2.2-13
WEELF 2.6.5.3.15

MAFFELE RBEICKIETTAT AV S UAVBE ARG ORBE LR 57201, <
Ve R EROEE LZIEER FTOE~— vy b7 =Ly BT, 0.5 wiv% MC KIETRIZIRE L
72T AV R VERE A 0.01, 0.03, 0.1 20003 mgkg OHETHERROKG Lz ED
MIERF AT A RO UTEN E RRELZRE L. IR T 7 = Ly MIERGEA LT
VT AT NIV A BRI B LTS 30 9IS, BV e R EREHE A 1.2 mgkg O ETH
[EIF e =N Py

7% 2.6.43-1712RF X H51Z,0.01~0.3 mgkg (Z351F D IMAEF T /LT A 22D Crax LY AUCquing
1%, 03mgkg FTHEICHAHIL TR L., £/, FHERICBITDZMERFT LT AT D Tha
Bt AR E REACITRD Rtz LEzi-> T, 03mgkg DIHEETT AT AV D
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2.6.4 EMEEABROBEX

RNEBITRIE CTH D L EZBND. £72, 0.01~0.3 mgkg DT /LT AV b VERHT CRIAL
BEHEOMFEFEL LD Cha, AUCoint, Tax KO i, 1F, 1 ZE—EMHEZRL, 0D OfEIT#E
BARCTHILEZR O L FAETh o2, b0 LiX, fHAEESNET AT 2 DU iimiE
FELE RBEICEELNWI EEARLTWD,

# 2.643-17 ENLERRAEEG 7= by MIBITFDEGHARITFT VT A2 § v VBRI RITL
BEHROIMBEFF LT A R ONE Vb R

/VP?— e R s FNTAD v MU VERIE DB5E (mg/kg)
T AL 0.0l mglkg  0.03mgkg 0.1 mg/kg 0.3 mg/kg
Cone (ng/mL) ﬁvui?%ny - 2.75+0.69 893+2.17 26.6+6.3 86.3 +16.3
X 548+16.6 72.4+135  74.1+80  72.7+183  752+13.2
Tou (h0) FNATF A - 0.667£0.289 0.563 +0.315 0.625+0.250 0.625 +0.250
FE/LEXR 0375+0.144 0.375+0.144 0.438=0.125 0.313+0.125 0.250 = 0.000
1, (h1) FIT A // - 1.14+£0.27  130+0.26 1.51+£0.59  2.70+0.28
’ FLEXR 0.964+0.428 0.545+0.068 0.878+0.756 1.33+1.14  1.68+0.83
AUCins FATF A - 5.81+1.72 165+2.8  61.8+25.1 203 + 65
(ng-hr/mL) ELE XK 82.9+£29.8  83.6+7.9  97.5+£379 944+21.6 114 +25
EEE + BEERZE (n=4). — AR
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26.4.4 2%
2.6.4.41 In vitro s{E&R
264411 ABHES

AT EE 5.3.2.1-01
BEELF 2.6.5.6.1

KM Sprague-Dawley &2 7 > I, HEME Wistar 527 > b, i E— 270 A X, fiftE~—2 % L7 =
Ly REOE b (B 2B L7225 0.02, 02 K2 pg/mL @ [oxadiazole-'*C]-
FIVT A N UBEYE D invitro T /v ARG G R & RN AIEIEIZ K 0 EF L 7=,

[Oxadiazole-"*C]-F /LT # ¥ b L VEEH O MiE 72 A 5 A 1%, Sprague-Dawley &7 > kT
89.2%~90.5%, Wistar 527 v I T 88.9%~91.0%, £ X T 92.7%, 7 =L v [T 89.3%~89.9%,
L} T 932%~042% T~ 7. Mat LI _COMT, Mifr A LfEEHRIZ 0.02~2 pg/mL O
FPH CIRERFRZ0IL, 1FEAERDOENR -T2 Fi2, 4%e MITET /L7 X 2 (HSA)
VS, 0.08% oy-FRPERE7- A FITRIE, 1% y-7 17 U IR H1T 5 [oxadiazole-""C]-F /L7 A ¥
VN UNABRIE DR ERIL, FEI 95.3%~96.0%, 22.7%~25.9%K N 17.2%~19.5% TH > 7=
ZEnh, MEPICET LT AT AV OERMETLARIEIT VT I THL I ERHALNE
AoV

2.6.4.41.2 MEBITH
A& R 5.3.2.1-02
W2 2.6.5.6.2

HEPE Sprague-Dawley 527 v b, HEPEE—27 A XK OE b (B 2»HER L - iigiZslT
% 0.02, 0.2 K2 pg/mL @ [oxadiazole-"*C]-F /L7 A > kI )VER D in vitro MLERBATVE A 1
Tz,

F v b, AXKONE MMIEIT D [oxadiazole-"Cl-F /L7 A v F VBB O MERBATRIZ, £
ZEAL 13.5%~16.3%, 162%~203%M TN 13.9%~15.5%Th v, MEBITIEIIMK) -T2, BEt
L7e T ~NTORT, MERATERIC 0.02~2 png/mL OHFEPH TR EMKAFRIZRZAIT, B bmho
7-.

26442 Sy MIBITBHTRER
264421 5y MZHI+S [oxadiazole-*Cl-FILT A S bV ILEEE AR OR 5% OB
il

AEAIE K 4.2.2.3-01
WEELF 2.6.5.5.1

FEHE A T OBEME Sprague-Dawley & & M T, 0.5 w/iv% MC /KIEHR % L7- [oxadiazole-'*C]-
FTNAT ATV FUVEENE A 1 mglkg OB THREIRER OHRE L& & ORUNE DA &
QWBA (2 X W #it L7z, Mk e E & FIRIZ, £ 163 ng/g Th o7z,

B 5% OB RRIX R F IR A U, Wi e ONMSE P RO AR IR EE 1T, B 594 | RERIC A s il
(ZANZEIL41.5 L N57.1 ng/g) (23 LT, #5104 1 RERETCIE, i@ WS RE DS RIS (143 nglg),
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N—H— (102 ng/g), HTFiE (649 ng/g), BEEE (149 ng/g), EMEEEE (122 ng/g) MK OVEA T IR
(139 ng/g) IZFE® L iLTz. BeH% 4 FEFCIE, Mk, ML NEE A & ORRIC I 5 i heis
FEIT B H1% 1 RER L 0 b — BRI Loy, Mk i3 2 — i3 514 1 REE E RIfk T o
7o Behf% 8 BT, SRR BRI O ER L, Kb EWVESENTED il
WRIE, EREEE (972 ng/g) TH Y, B FAR (628 ng/g), Al (525 ng/g) M ONH TR (457 ng/g) &
feu . BG% 72 R TCI, TR T OMBRICIIT D HEHREAME T L, ATl (26.0 ng/g) ZBR<
T T O PO RERR L 2N B T IR & 722 o 7o, IFIRP AR, D%, 24.0 RO ),
TR L. o8, KA OVINKIZIST B B REITE 5% 15 43005 72 RERIZ 23T TR IR
K CTHoT=Z 0D, MEMKEF (BBB) (2381 5T /LT A U2 KO O O B 345
HDTENEEZDLND.

264422 S5y MZH1FS [carbonyl-Cl-FILT ATy LERIE B RR O 5 R OMB D

AEAMEERE 4.2.2.3-02
W2 2.6.5.5.2

FEAa A T OHENE Sprague-Dawley 7~ M2, 0.5 wiv% MC KEEHIZIGE L 7= [carbonyl-'*C]-7
T AT NUVERE A 1 mg/kg DA ETHERR O G L2 & & OMSTEED/ME 1 2 QWBA
WZ X0 mE L. %ﬂ%gﬁqjﬁﬁ%ﬁ‘é@%gTBE 1%, #J15.5ng/g TH-oT=.

$e 5% 1 RFE TR RBIZ 2 1T A < /\%ﬁa“é &bz, M (39.4ngg), MK (29.3 ng/g) &
OFIH53 ORARIZ Téﬁﬁzﬁ# ElREE DS e BIZ 2 L, FOA S O RE SR (108 ng/g), Tk
& (137 ng/g), WF&HE (110 ng/g), ATNE (708 ng/g), B HE (112 ng/g), BILEH (115 ng/g) K
A (110 ng/g) IZRD BT, £ < OFMMITIIT DB D AN F — 0 R ORI
[oxadiazole-""C]-F /L7 A o b LRt A IV 72 QWBA BB &L L Tu-. e 51% 72 BEE

TiE, AFlE (23.7 ng/g) & OV RBEBE RS (21.0 ng/g) % B <IFIET X CTOMBRIC BT D kg
IIER TR ChoTo. T, IF&L OB BRI 5 UL, £hEh 554 &
8 349 BEREIOD ty,, TR LTZ. ZHBHDZ L5, [carbonyl-"Cl-F/LF A V0 b o LB A
B G, BEREITEE LaanZ LR sz, —F, MR T 2RI, WIhodl
EREICBWT OB S/ 2 L2, [oxadiazole-""Cl-F V7 A 0 F VR A AV
72 QWBA REROFER L [FERIZ, BBB I8 5T /LT A 22 ROZEONRE OF MM T
RneEEZLND.

[Oxadiazole-'*C]-F V7 A P b iVl % IV 72 QWBA BB CIE, # 5% 8 HEE o i,
MR e VAR 35 1T 2 HUIT IR BE 13 5-4% 4 RER & 0 b @ 7273, [carbonyL Cl-J VT #
VY hUEREE AW QWBA REBR T, 2O X ) RBEZEIRBO LN Lo T,
[Oxadiazole-"*C]-F VT A P b VAR A R OG- L= v N O invivo FREWIRRR DR R, 1L
5, REOETOER#HE L TRUXTIVURBREENT-Z LD [2.64.53.1 HEH],
[oxadiazole-'*C]-F /L7 A 2 b L VEEE D QWBA BBR TR &AL 7= M8, ik K& Ok o B
BED EFIE, BNHIEIC L VAR SRR X7 I DN T BRIRE - [2.6.4.5.3.1
HER] 2 LICENT L LRI,
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2.6.4423 Sy MIBITS [carbonyl-“"ClFILT ALY FILBEEREZROBREEOHEBSH

AP 4.2.2.3-03
WEEEF 2.6.5.5.3

FEAa A T OHENE Sprague-Dawley %7~ M IZ, 0.5 w/iv% MC /KIEHEIZiE L 7= [carbonyl-"*C]-
FAT AV DU E | mgkg DR T H 110 14 HRKERAO®KRS L, #REE5#% 24
REf, 7 [0 H $ 514 24 WEfE, 13 [0] H & 504 24 Bef, 14 BIE BG4 1, 4, 8, 24, 72, 168, 336,
672 J TN 1008 I OHIERF AT, HSREOARR 210 %2 QWBA 1T X 0 et L7z, Ak o 6e
DER TIRIE, #16.0ng/g THHT-.

[Carbonyl-""C]-F/VF A P> b /Ut % 13 8] H ¢ 5-1% 24 BRI 351 5 MR RO RETR 13,
14 [0] H $ 5-1% 24 BRI O L FEETH - 72 2 &S, MRk IEAEIT 13 [0 H &5 % TITE IR
REICE L TWD Z &R Sz, £/, 14 BIH &G4 336 FFHC, IFi, S, BREEKD
T R B SR 2 B < KR4y OARRIC I 1T DU RBITE R TIRRM Ch o7, T b Okl
T2 HRRIE, BFRIE & BITEEI L, 14 [ HE % 672 Kl TlX, SBE xRV T, Riish
mholo. SEIZEWTE, 14 BB KERG-% 1008 K TH @O BUREE (2264 ng/g) 35890 5
AT BANEBR S U TEM L7 [carbonyl-"*Cl-F /L7 A 20 b I VERE 2 BEIFARN & 5 L7- 3
BRCT > bOE% 72 KON 168 FFFIZIRIT 5 B ENBERENME ThH -T2 2 &b, Btk
JEEOVEEREOFEIL, T v MIROBRE SNERERICLDIERTHL EEZOND. &
NHDZ LMD, [carbonyl-""Cl-F/LF AP0 b I VRIERIER ARG, WFhoMERIC S
FESTRRITFRRE LW 2 EAURENTZ. 7ok, MNICET 2 HaHEEIE, W oRIERIZEB N
THRH SR o7oZ &b, BBBIZKIT 2T /T AV 0 RO OREMW OF M 134D T
KnhEEZHND.

264424 A5y MIHITH [oxadiazole-"“Cl-FILT A <> kL JLEEE X [&[carbonyl-"*C]-F
IWTADU MY VBBEEEROKREZOMER ST

P& 4.2.2.3-04
MBS 2.6.55.4, 2.6.5.5.5

FEHE L T OBEME Long Evans 27~ RZ, 0.5 w/iv% MC /KIAHK 8% L 7= [oxadiazole-'*C]-F /v
F A NIV T [carbonyl-"*Cl-F /LT AP b I VERE & 1 mg/kg OB CHER O
B L7z & X OBIEE DRSO A QWBA 1T X W #Ft L7=. [Oxadiazole-"*C]-F /L7 X ¥ K
SOVERH KO [carbonyl-"*Cl-F /LT A U b L VERHE DR TR RE O E B R IR, TR ERK
13.1 XU 14.0ng/g ThH - 7.

P 5% 1 B CHRUREIZ S TR A L, [oxadiazole-""Cl-F /L7 A 2 kL VERE R H1%
8 FE[E] 313 [carbonyl-"*C]-F /L7 A Vo b S VBRI G5-1% 1 B E TS, KERSY OMRRICE T %
T REIR BE DN e i LS L 7=, F 7=, Sprague-Dawley 27 v h THEIZE SN K 91T [2.64.4.2.1
IHZ W], [oxadiazole-"*"C]-T /LT A Vv b S VIR 5-1% 8 BERIC IS\ T, KERS Ok & O
P ORBIHERE WLV EHERF L TR Y, ZOBRIE, XUXT7 IV O/NETEDDORK
INARR EZZ b5, MAICEIT S [oxadiazole-""Cl-F /L7 A Y2 Y [carbonyl-'*C]-F/LF
AV UHROSTREIX, SRR EZE L RIS ARV, ERETRRBTHY, AT AT
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KOV DG DORREATIE IR D TIRWEE X2 b s, Beh% 72 FEfiILANIZ, IRER, ITFiE, A
R JER O R o % B < K5 OFRRIZ BT 2 BRIRIEA Lz, #5144 840 FEEITIE, %

AR SR O BUREEIR T RV BICB W T OB ERRETH - 72, LA LR 5, [oxadiazole-"*C]-
FTF AT b VIR RO [carbonyl-'*C-F VT A V0 b U VIR 5% O T R I T
DRI, FAVEI 309 KON 447 K D t1, THAK L2, L7eoT, FAT AV KO
B, AT7=UEAMBICEE L2 eZ2 b5,

26.4.425 RS Y FMZHITHS [carbonyl-"“Cl-FILT A Sy VBB EREOHR 5% OB
i

AT kL 4.2.2.3-05
WEEELF 2.6.5.7.1

MR T ORLR 18 H s DMENE Sprague-Dawley 527 v~ MZ, 0.5 wiv% MC KIEHRIZIERE L 7o
[carbonyl-"*C]- T /L7 A P> bV LR A | mg/kg O A& THERRO#5 L1 & & OO
WA 2 QWBA IZ XV et L=, Sk i BE O E & T IR I, rf@ 7ng/g THoT=.

FeB-A% 1 0% 2 WEEICRER Sy O/ P BUR BRI EE 13 B B L7z, F 72, &5 8 el
£ T, REMWORE > ORMBRIZ I T D TEEIE, ikl Téﬁﬁzﬁf ERIUD, ZNEV bE
Dotz BRVEORKRIZ 31T 2 i REI I REN O kI 351 5 oiRe K K<, 5% 24 BFf &

TICEETRMIETETLE. ZhbDZ E0b, MNEED BB @EEIIE<, BITICBIT
LT ESRE BT T D L B2 b d.

264426 5 MHIFT5 [oxadiazole-""Cl-FILT AL b ILEEER(E [carbonyl-"*Cl-F+ L
TAOYMULVBIBEER O SZOMKBITHE
R R 4.2.2.2-01, 4.2.2.2-02
BEEEH 2.6.5.6.3

FEHE A T OBEME Sprague-Dawley & M T, 0.5 w/iv% MC /KIEHR % L 7= [oxadiazole-'*C]-
FITF AV kI VERE U [carbonyl-"*Cl-F /LT A P kL VEEE A 1 mg/kg O THE
BO®E Lz & & OEEDIMERBI T2 i L7z,

Feh54% 15 4y~24 W £ TO [oxadiazole-""C]-F /LT A P> KN [carbonyl-"*Cl-F /LT A 2
HERDOHSHRED in vivo MEKBATHRIL, ENEH 19.8%~55.5% % N 13.9%~34.8% T >7-. I
I DHUERIL, EAZEI 441 LOV16.5 FFEIOD t,, T L2 2 &0 n, HUERRILmERIC
BHELnWEEZ 5.

26.4.43 A4 XZHITBHHAHER
2.6.4.43.1 4 XZH+5 [oxadiazole-"Cl-FILT ALY b ILEEEX (T [carbonyl-"*C]-F LT
ATV MNUIIVBEERIROR 5RO MEKEITHE
AR 4.2.2.2-09, 4.2.2.2-10
WEEF 2.6.5.6.4

HHE AT OREME E— 27 14 X1, 0.5 wiv% MC KIATR 2% L= [oxadiazole-'"*C]-F /L7 A ¥
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> N VIR U [carbonyl-"*Cl- T LT A Y L FUVEENE A 1 mgkg O ETHER O E L
7o & X OREHEED MERBATIH:Z MGt L7-.

Feh54% 15 4y~24 Wi £ TO [oxadiazole-""C]-F /LT A P2 KN [carbonyl-"*Cl-F /LT A P
H R DFEIRED in vivo MERBATHEIX, THZI 8.4%~36.9%% 1 6.9%~32.1% Th o7, I[fiLEk
BT DHEEEIX, Z TN 12.6 TN 47.6 KR 1, TR L7 2 LD, G REIT M ERIZ 7%
HLanetBExohb.
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2.6.4.5 {8
2.6.4.51 In vitro s{E&
2.6.4.5.1.1 FEfEE TR ZE RV in vitro KEIIRER

FHATE ) 5.3.2.2-01
WEEE 2.6.5.10.1

b b CAERMT D TREMED & BB 2 iR 572012, [oxadiazole-'"'Cl-F /L7 A Vv b b
Fetii 2 5 J OV 50 umol/L DR CTulik b MFHIE & 37°C T 4 RSO S 7-. BSOS T OG5
WIRR SR VT REAR %8 2 2 7o ek 7 v~ 772 7 ¢ (Radio-HPLC) % fWTEM L, HK
BALDF VT A v & ZOREIT LO/MS/MS 1IZ LV [FED DWW ITHEE L7z,

HRE E N ATBRIIE & 50 pmol/L @ [oxadiazole-"*C]-F /LT A P MU NBEED A ¥ aN— g
YT, TATAVY 3G, AT AT 6-G K nor-F AT AV URERBEHTHY, Th
ZIEARBHFHERED 3%, 3%KTY 6% ~T%% DT\, FTAT ATy by VR 2/ n#kh
L7277 v b, Zxzby ROA XOMFERERBH TH LN X7 IV 0%, v MFHIlaz 4
WIS TIFER E N ro7. BLEDKER LY, FAT AT by VBRIE O TR
X, BT 4T UERO 3 RO 6 MKIEEIZB T D7 V7 v U ERaI NI 1T A TF VT m
TaRURRIZBIT D NT VXL TH D EBEZHND.

2.6.45.1.2 ERERK#HER

SEAEE 4.2.2.4-01
W3 2.6.5.10.2

FNT AU 0E e MFHIEBIZE Y nor-F VT AV, FILT AV 3-G RO IVT ATV 6-G
WRH SN2 D [2.64.51.1 HBH], b OAERKICE D D BEMAEIER 2 BET L.
[Carbonyl-"*C]-F /L7 A 2> kS LEEHE % 50 pmol/L DL T, BEEIORIRE) CYP FLEHIDIFIE
THHWVIHEHFETT, B MFIZ7n Y —LERSSE7. £/, [carbonyl-"*C]-F /LT A ¥
N VR 2 B TR 2 B R CYP & 2\ UGT RBIESE L S S 7. 2N O G
O % Radio-HPLC (2 & 0 JIlE L7-.

B FRREROFEICE TS MFI 70 Yy —ANITME#H Lz v & CYP B &
[carbonyl-"*C]-F /L7 A o b S VI & OGS S BTG H, nor-F /L7 A 13 EIC CYP3A4 (1T
LVAERSNTWSD Z RSN, £72, Mzt b UGT B3 & [carbonyl-"*Cl-F /L7 A
VERISESEERER, AT ATV 3-G KO LT AP 6-G 11X UGTIA3 IC L 0 AR ST
HEBEZBND.

-33-



j_)l/_j_“)( :/“y 2 6 4 ﬁ%éﬂ%gﬂ%ﬁomgx

26.4.52 THRIZEITS invivo K BIHER
264521 THRIZEITS [carbonyl-"Cl-F LT ALY b LBIEEEROBZREZDF LT A
DU UIILBIEDREMIRE
TR 4.2.2.4-02
HEEF 2.6.5.9.1

A T OREME ICR B~ 7 212, 0.5 wiv% MC KIAIRIZIRE L7~ [carbonyl-""C]-F /L7 A ¥
v RN UVEREE & 5 mg/kg OB CHERE NG LTz & & o R A BRE L. R
1% Radio-HPLC Z AW TEM L, READOFTILT AP & ZDOREWIEL LC/MS/MS 12 XV [F
EHDWTHEE L=,

Fe 5% 0.5 KO 2 BERNC 31T 5 MAE T HERE D TRy (FNZEH 45% K% N 10%) 1%, RZELD
FNT A Tholz., =7 AMIBETIL, nor-F /LT A T 2 BMIEFHEHRED 6%~9%% k58T
BY, FATAYY 3G, TATAYY 6-G, TNAT ATy (18)-T-KEBEALIK KL NF VT AP
CA bERP LR ENTZ. 2D OREWITINZ T, nor-F VT AV D7 NVT a L FRias
REHEE SNAREY (MIFEPHRIEED 6%~17%) K OSFEE ORISR OB (IHE T %
HEED 4% AK0) bR ST,

2.6.453 5w MZHITS in vivo K BHERER
264531 5y MMZ$H+S [oxadiazole-*Cl-FILT APy MV LERIEEEBOREZEDFILT
AU M VIVEE DR BIYERR
FEAE K} 4.2.2.4-03
BEEES 2.6.5.9.2

FEHE A T OBEME Sprague-Dawley & & M T, 0.5 w/iv% MC /KIEHR % L7- [oxadiazole-'*C]-
TFNT AT PN Z 1 KO 5 mgkg O ETHER AL Lz & &0l (5 mgkg &
Bant=g v bR, K, IR O#E (1 mgkg Z2#5-SN7-F v S BEE) S oEY
ARE L. REMZRIT Radio-HPLC # MW TEM L, REIDOFT LT A D0 & DOREY
X LC/MS/MS IZ XV [FIE & D idHEE L7z,

B 5% 1 RERIC 31T 2 AR BE D TRy (59%) 1EREA(LD T VT AL ThoTe iy, F
NT AT 3-G KW nor-F VT AV b &4, EAEIMIETHERED 13% K Y 14% % 5
Wic. —F, 5% 4 FERICBT 2 ETBINREO FERS (47%) 1ZX AT IV ThoT-.
5% 6 i £ TGO TiX, T AP0 3-G BN ERHE (IBH TPUHEED 39%) T
BHoT=D, nor-F T AU OF T AV 6-G (LIVENEIT TP HEEED 8% K N 1%) &%
Hani., £72, B5% 6 FEl £ TIH O R KR O 54 24 BER E CIIA Dz P U RE
DREDY (ENEI 56% KN 58%) 1I_RV AT IV Thotz, 2B, ZoMREwITe MNTM
FACITAR L T o7z, JR E 37°C T 12 Bl A > % 2 _— | L7z [oxadiazole-"*C]-F /L5 £
DU BRETH T, L 37°C T 12 WA o F 23— | L7= [oxadiazole-'*C]-F /L7 A 2
KO HREIIIARLZETH -T2, THHDZ L, NUXT I VI ENTHNHIEIC
K VARSI, MG RN LRINSND Z L AR LTINS,
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264532 v MMZHI1FS [carbonyl-"“Cl-FILT Ay M ILBIEHEEROBZERDFILT A
DU b UILEBE DR BIMIRER
FEARE R 4.2.2.4-04
WEELF 2.6.59.3

FEHE A T OBEME Sprague-Dawley &5~ MT, 0.5 w/iv¥% MC KISHEIZ NS L7= [carbonyl-'*C]-
FTNT Ay M UVEEEZ 1 LY 5 mg/kg O & THEIRR OHRE L7 & 2 0imsE (5 mgkeg % #%
Bant=g v bR, B, IR O#E (1 mgkg Z2#5-SN7-T v S BEE) S oEY
ARF L. REMZRIT Radio-HPLC # MW TEM L, REICDFT LT A D0 & OREY
X LC/MS/MS IZ XV [FIE & D idHEE L7z,

BH5% 1, 4, 6 X8 KEFIZIS 1T 2 MAEH RO KE 77 (61%~69%) 1IARE(LD T /LT A
DU THATEN, FIT AT 3-G KO nor-F VT A Dy (ENENME T HESRED 3%~8%
JO 2%~6%) b Sz, 7, miEFICiE, AT A VU-CA LHEE S D B R/
471 ORI DT TR ST, B TIE, FuT A V2 3-G BENREY (- RED
58%) TH o7, nor-F T AU R OFIVT ATy 6-G (ZNZEFVIEH FHEHED 15%K& )Y
1%) bR Sz, £, IRPBEFEEOKES (50%) 1T AT AP Thotehy, TAT AY
¥ 3-G, nor-FIT ATy FIIT AT 6-G (ZIENRFISTBED 10%, 4%&% T8 3%) &R
Ehiz. EBIC, EHBHHREDO KERS (36%) 1XT VT AV -CA EHEESNHREM TH - 7=
B, FIVT AL ROZE ORI FRE NS R XTI DN L SRk LTSNS
BREOMRH#D bR ST,

[Oxadiazole-'"*C]-F/LF A > b VB U3 [carbonyl-""Cl-F /L7 A 20 b LD 2
FORERAEZ W27 v MTBT D invivo (KRR OFER NG, FTAT AV MU VBT
REHREEIE, BT 4 T BHEO 3 N6 fKERIEIZIBIT 2 7 Vv v BB E, 1T ATy
7 a7 a8 D N T LV AL ONC AT T V-V BRORRTH DL EEZLND.

264533 Y MIBEBFBIZFILTADU M ILBEREROBREEZDFTILT A DY (TR)-7-KEE
LR D F ERSBIE

SEEE 422.4-10
W 2.6.5.9.9

b MISEFRE & LT ATy (TR)-T-KBRLAARFRD H 72D T [2.7.2.2.1.3 THEH],
Ty MTBIT D TFILT AP (TR)-T-KEEALAR D M PR 2 Wt U=, FEHER T O-ENE & O
% Sprague-Dawley 527 v NI, 0.5 w/v% MC KIERIZERE L= T LT AV by Vs % 30
J 00 mg/kg/ HOHETLH 1B 14 AMKEROEE Lz L 2offEf s A2 (TR)-7-
IKEEGARIRE 2 LOMS/MS 12 LY TRAICHNE L7z, Z OB FEIE R AES KB & L CEi
L7-.

TNATADY MBS G% 0.5, 1, 2, 4 XU 8 KefH O M TN 14 [81H £ 581 &
U 54% 24 BER OV DD MIETFT AT AV (TR)-TRBLER BRI Sz Z L, F
VT AT (IR)-T-KEBALIRIZZ v NSRBI 2T 0T A Vv M Vg oReEm o —->7T
bHoHEBEZBND.
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2.6.4.54 Y XIZHITS in vivo K HIERER
264541 DY FXIZHITS [carbonyl-“"Cl-FILT ALY FILEEEXBEROBZEEDFTILT
AT NUIIVBERIE DR BIMRR
FEARE R 4.2.2.4-05
HEEEF 2.6.5.9.4

FEf A R OMEME A A E 7 12, 0.5 wiv% MC KIAIRIZIRHE L 7= [carbonyl-""C]-F /L7 A ¥
v N UVEREE & 5 mg/kg OB CHERR NG LTz & & o R A RE L. R
1% Radio-HPLC Z AW TEM L, READOFTILT AP & ZDOREWIEL LC/MS/MS 12 XV [F
EHDWTHEE L=,

5% 0.5 KOV B o Mg TlE, FAT7 AP0 3-G N ERETH Y, T EEED 62%
~T70%% 572, £72, nor-F LT AT, FIT AT 6-G LRV AT 2 VU BIBERN S
BHEShE. 2SR Z T, nor-F VT AL D7 V7 a UEERASEREHEE S A
B (MIE P RRED 4%~5%) bR Shiz.

2.6.4.55 A4 X2 T3 in vivo 1K HERER
26.4.551 4 X2$1+% [oxadiazole-"Cl-FILT ALY b LBIEEEROBZREZDFILT A
DU NVIIVBRIEDREMER
AR K} 4.2.2.4-06
HEE S 2.6.59.5

Mo B T OREME B — 27 v A XUZ, 0.5 wiv% MC KIRHRIC I8 L 7= [oxadiazole-""C]-F /L7 A
NIOVERHEE 1 mg/kg OB CHEREO®KE Lz L oM, R, & OSEPR#Y 2R
L7, REMWHE 2RI Radio-HPLC W TEHEfE L, REND T LT AP & Z ORI
LC/MS/MS T KV [FIE S D W THEE L7z,

BeG8% 1 KO 4 BB 2 TR RO £ (BRI 65% K TN 27%) 1EARE DT
T A ThoTm, #5448 FEMIZEIT 2 MBI EED FER Sy 34%) 1T XTIV
Thole. Tz, IRECEPHBHEEDOKE 77 (LTI 60% M N 46%) 1T XTIV Tho
2. BBHTIE, FAT AT 3G, nor-F AT AV ROT AT ATV 6-G BERHHTHY,
ZIZEIVETHHERED 11%. 8% K& 4% 4% HwT-. I 6IZ, MEyFHIZIE, X7y —u
BN LIZEN T 4 T U EkE AT 2R bR Sz (B HBEEED 5%LLT).

264552 A4 XZH+3 [carbonyl-"Cl-FILT A b LEE E BEEORSEDFILT A
DU MVIILVEROREMRER
AR R 4.2.2.4-07
HEEF 2.6.5.9.6

B T ORENE & — 27 v A X2, 0.5 wivY% MC KEAIRIZIGHE L7~ [carbonyl-"*C]-F /L7 A ¥
R OVEEYE 2 5 mg/kg O IR THEIR QG L- & & oflE, R, R OEDREY 2 Bt
L7z, 313 Radio-HPLC Z W T L, REMDO T LT AV & Z2DREMIX
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LC/MS/MS T LV [FIE S DWW THEE L7z,

BG4 1, 4 O 8 RERNZIIT B MSE T RED L5y (66%~T7%) & UL 6~24 Kif
2R3 DIV IR BE D TRy (14%) 1IREALDO T VT AL Tholz. £72, nor-F /LT A
T (MBEFIERE DR 3%~4%), KO 2 FEORMONH#Y (5T A EED 4%AT0) bR
HENTED, ZbORBMORIZF VT AT L0 Dkinot=. JBIFHITIE, [oxadiazole-'*C]-
TNT A N UNVEEE R LlcA IR ERE L L TR N T AT ATy 3-G
(REF AR SHHEE D 9%), nor-F /LT A U2 (A EERED 8%) KN LT AT 6-G
(radio-HPLC 7 =~ 7 7 AZRBIT DT —7) NSz, 2o, FArrirvy
DALY K O D 7 v 7 v i Gk L HEE S DY (BT BERRED 9%LLT) b i
HEhiz. #HICE, FATATVU-CA LHESINDMREY GETHHED 17%) BERHD
ELTRIENTZ. £72, nor-F VT AV UK VT AT OBBEEIRER N DR XTI Y
VOB U7 EHETE S DY GETHSEED 9%LLT) bER®O Lz, Nor-TF VT AT &
OFNT AT 3-G 72 EORRH L OFE TR SN O W o0, RIS
(R SRR D 5%AT).

A XNZBIT DT NT AV MU NVBEOREWRBOFRER NG, FTAT AT FIIVERIED
RERERRIL, BT 4 T BEO 3 N6 (KBRIEIZIBIT 2 7V v i E, 1T AFy
Ja NI BT D N-RT VTR AT OT = VEBEOBRRTH D Z L DBRIE S
nNi=. £72, A XTI, TEATZ4FUEHED 1T MNAF AT aT7as 0B85 N7V
F AL LIS OB b ARSI S 4L 5 TREME D VR STz,

264553 A XZHETBFTILTADU FUIILBEREROBEEZDTILT A DY (TR)-7T-KE1E
KO FEHIRIE

BEEE4.22.4-10
MRS 2.6.5.9.9

v MIEFRE & LT ATy (IR)-T-KBBALIEDRFRD H =0T [2.7.2.2.1.3 THEH],
A X9 5 AKERDEG RN 5O REZ W T LT 2P (TR)-T-KEELAR DI
HERIRTR 2 TIRICIRE Uiz, FER T OREMER QM e — 7 01 X2, 0.5 wiv% MC /KA
R L7 LT AV MUV A 20 mgkg/ HOME T H 1819 » ARBIKEROES L
& ZXDMIEFF VT AT (TR)-T-KEEALAIRE 4 LC/MSMS IZ K0 FARAICHIE L7z, Z 0
BRITAE FEME L ESL GABR & L C i L 7=

FT A N IOVEERE 273 B H 5% T R COREOMEETH AT AP0 (TR)-T-KER LA
DR SN Z Ens, FT AT (TR)-T-KBBALIRIZA XIMBEIZBIT DT AT AV v
ORI DO —o>THHEEZBND.
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26456 7T Lwv kIHITS invivo RBEEHER
264561 7Ly MIHITH [oxadiazole-"Cl-FILT A2 b VEAEERER OB 5RO T
IWT A MULVBIE DR BMIRE

ATAME K 4.2.2.4-08
WL 2.6.5.9.7

BT OMEME~— % L7 =Ly NI, 0.5 wiv% MC KIRHEIZIEHE L7 [oxadiazole-'*C]-
FATF A bR | mgkg O TR TR B L7 b & O MAE R AREM & Bt L.
RAPMEIL Radio-HPLC & AWVTHERI L, REMD T LT A Vv &ZDONR#HPIL LOMS/MS
WX VFRIED B WIFHEE LT-.

Be5-1% 1 RN 3 B MU RE D FRK ST (72%) 1ERENDFT VT AT U ThoTons, &
E4% 4 BERICR T A0 T, REDT AT AL KON XTI VU NERSY (FRE
AU EEED 34%) & L TR STz,

264562 7Ly MZ$HIFT5 [carbonyl-""Cl-FILTA S Y FYILBIEEEZEOREZDFIL
TASY FUILEE DR EMRER

AP EF 4.2.2.4-09

HEE R 2.6.59.8

M FOREE~—2 v L7 = Ly M, 0.5 wvY% MC KISHEIZ R L 7= [carbonyl-"*C]-F /v
TAY Y MUV E 1 mgkg O ETHERAOKEL L & o REmEHma Lz, &
#WI R Radio-HPLC Z JHWTEHEM L, KRE(O T T AP & Z DML LC/MS/MS 12
KX OREEDHDWITHEE LT-.

BehG8% 1 KO 4 BB 2 M RO £k (I 81% K D 86%) 1EARZE LD
WNT A THoTm, FAT AT 3-G (T HEEED 2%~5%) KOTF AT AT LD 16
v b REWSFREAT HREMW (IR SRED 2%) b Sz, 72, g0 v —
I3 SN2 o7y, LC/MS/MS FEFTICE Y, 7= by MIEHFICRU XTI VUi
.
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2.6.4 EMEEABROBEX

2.6.4.5.7 HETEBHHER

bk, vUR, Ty b, UHF AXEONT by MNTBITD in vitro OV in vivo 1R
W SR Reip DHEE LT VT AV ORBHEEE 2 2.6.4.5-1 1R T

2.6.4.5-1

N

: N

ANy
HO On o CHy °

Naldemedine-(7S)-7-hydroxide

Oxida tion\

Nor-naldemedine

UG Tﬂy

H, N/W
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2.6.4.6 HEM

26.4.6.1 v MZHITHHEEKER

26.4.6.1.1 5y MMZH1FT5 [oxadiazole-"Cl-FILTAL Y FULBIEHERABRSEDR, ER
[O;[=h3 laak= i

FHmE R 4.2.2.5-01
MBS 2.6.5.13.1, 2.6.5.14.1

FEME T OME X IEE T =2 L —2 3 & fii L7 lEME Sprague-Dawley 527 v MZ, 0.5
w/v% MC KIAIRIZIRE L7~ [oxadiazole-'*C]-F /L7 A ¥ F LR % 1 mg/kg D& CTHIE
RO Lz e DR, FROWEA ST REPRIIZ OV TG L 7=,

HEALE T » N TlE, 85 L7CHUHEED 98.3% 03 54 168 Il £ TIZEI &4, RFERFHE
MR (49.2%) 13, BAEFEPHEIER 49.1%) LRBRECThH /. HE I =al—a &Lz
7 v FTIE, &% 48 £ TORMR, TR OEPHRIERIT, ZhEN 44.8%, 28.2%K
V' 244%TH Y, BEFEEDOKRBEILERIL 97.5% Tho7-. 2D DFEENS, [oxadiazole-'*C]-F /1
T AUV MUV DR OB GRITWIN S BEEIEL, & U TRICHEE SN A28, HT %
NLTEA~BHEEIND EEZOND. T2, REOEAFHEHRESE RO N 53R D 72
[oxadiazole-"*C]- T /LT A o b VR DR AWINRIT 73.0% Tdh - 7.

26.4.6.1.2 5y MZHIFS [carbonyl-"Cl-FILT A b VBEHREROBEROR, ERY
BB+ A e

FEME R 4.2.2.5-02
WEBE% 2.6.5.13.1, 2.6.5.14.1

FEME T OME X IEE T =2 L —2 3 & fii L7 HEME Sprague-Dawley 527 v~ MZ, 0.5
W/v% MC KIS L7 [carbonyl-"*C]-F /L7 AP b VR % 1 mgkg 0 & T H[E#E
G Lz L & DR, BRI S REHEC DUV TR L7z,

HEALE T~ Tl 85 L7CUHEED 98.9% 03 54 168 IifEl £ TIZEIN &4, BFERE D
FARPEER T, TN TN 15% KN 974% CThoT-. IHE I =a L —a & L=7 v b T,
5% 48 Wi £ TORMIUR, My L OEPP=RIL, ZhEh 2.5%, 31.3% KN 57.6%TH Y,
HALENE) > D ORIUENRE (6.3%) & A bR 72U REOREIEIL 97.6% ThH 7=, Zh b
DOFEFIL, [carbonyl-""C]-F /LT A ¥ > b L VEEHE OFE O B 542 1T ST fidit BN, F2& L
T 2N L THED RSN D 2 L 2R L TWA. 77, REONEIT TR GEdE R O s
53R 7= [carbonyl-"*C]-F /LT A P b I VEEE O OWINERIE 33.8% Td - 7-.
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2.6.46.1.3 5y MIBITS [carbonyl-"“ClFILT ALY FUILEBEREROBEZOREVE
ek il

FEAG & K} 4.2.2.5-03

HEEF 2.6.5.13.2

FEf A DOREME Sprague-Dawley &7~ MZ, 0.5 wiv% MC KIS I L 7= [carbonyl-'*C]-

FNAT ATy MU E 1 mgkg D& T H 1B 14 BEREROEE L L X054
W O 5:-4% D JR B OVBE R U REHEIE LS D W TR L7z

WIEl$ 5-4% 24 FFH £ TORKOEIZIT, ENENEE LTEBEHRED 1.1% K T 92.6%23 it <

A, MENERIL93.7% Th o7z, —J7, 14 EEEG% 24 R £ TORKOFEITIE, ENENR

FEB G- HIHED 2.0% K T 96.6% (&7t 98.5%) 23HEit 41, 168 [l £ TORMLO#EIZIX, i

TIRTEBEHEED 2.0% K TN 97.3% (551 99.3%) MRt =iz, LLEDOKSRERN G, &5 L2t

BED R/ IC Rt Sz, F72, IR OB G55 O RE D R} O Bk

MRZ — ATHER AR GHONZ = LRETH Y, BEHREOYRIIIRER 512 L 0 B

nixnweEz5Nn5.

2.6.46.1.4 5y MZHITS [carbonyl-“Cl-FILT ALY M ILEEREROBREEOBIFRE

P& 4.2.2.5-04
W 2.6.5.14.2

NHE T =2 L— a3 & LT IR R T OREME Sprague-Dawley 527 »~ & VY, K F—F v
ORI N Ty O+ TIEBICIRAT S X 9 ICERE%, F—7 > M, 0.5 wiv%
MC /KIS I5E L 7= [carbonyl-"*C]-TF /L7 A 2> k3 VEEHE % 1 mg/kg OO & CTHERE O #% 5

L7 & X O BEDGITIEER 2 fat L7z,

B 5 LI2BURBED 1.1% 23 R —F v FOJE}ZA L TL By b7y MIHRIR S, B
HEERBIIL OB N Ty MOBAT LI UREE (5 LT BEREED 27.7%) D 1.3% Th-o7-.
INBDOFRERND, FTAT AT b IVERIEORNEREIZ KIETIHIFER ORIV & 2
bib.

26.4.6.1.5 835w MZHIF5 [carbonyl-“Cl-FILT A ML LEEEEEOREHOILT
BT

ATAT R 4.2.2.5-05

BEES 2.6.5.7.2

FEHE L T OFEFLMENE Sprague-Dawley 7~ 2, 0.5 w/v¥% MC /KISHEIZ IR L 7= [carbonyl-"*C]-

TFNTF AP N Z | mgkg DA ETHBERARE Lz L & OBSRROAINT BT 2 /%

S U772, ImBER O e D E B TR, £ 1.59~1.71 ng/g &1 3.08~7.16 ng/g T
Ho7-.

# 2.64.6-1 [T X DI, FEH% 1 RERICEWT, & OFLH B RE 1T e RAEICBIE L

To. AP ZN L TRT DO R RRERIIDV 2, BT v MG LToBEEDRK)

0.03% &R STz, ’T v FOMIER OFLIH P HETREIE, 54 24 FeEICI30E & T RARIC
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BETFLZZELY, BTy FRUHIRICTAT AV ROZOREIIRE L2 EZ 260
2.

# 264.6-1 RILT v MBI D [carbonyl-"*Cl-T /LT A P> b S LB AR 0 #% 54 1 o0 1.

S OVFLY A O RE i
. T RERE (ng M H/g) B BB L
Hat ik L/ 4E)
1 74.6 +20.7 115 +26 0.64 + 0.06
2 68.9 +16.3 68.0+ 11.1 1.0+0.1
4 35.0+8.9 33.1+11.6 1.1+0.1
8 8.65+2.74 7.71 £ 1.70 1.1+0.1
24 BLQ BLQ N.C.
¥5E 1 1 mgke. EEE + BEERZE (n=3).
BLQ : E& FERATS. N.C. : FtHEET.

2.6.4.6.2 4 XIZHITHHEMEKER
264621 4 XZH+5 [oxadiazole-""Cl-FILT Ao b )LELIEHEEIRIRA, EORV+1
BRTREZOR, ERUETHE

FEAME R 4.2.2.2-09
WEBES 2.6.5.13.3, 2.6.5.14.3

MEALE IEVE ©— 7 v X2, DMA/EBRETE (1:9, v/v) (C¥WfE L 7= [oxadiazole-''C]-F /L7
AY v MUV A 0.5 mg/kg O E THEIFIRNE G UL 0.5 wiv% MC KEHRIZIEE LT
[oxadiazole-"*C]- T /L7 A o b S Lg% | mg/kg OO & CHERR Q&% 5, UIBE I =2 1L —
Ta U R LT E— 7 A XUT, 0.5 wiv% MC KIEHR I L 7= [oxadiazole-'*C]-F /L7 £
D MU 1 mglkg O ETHEIFZIEBNE S L2 L EDIR, LR UM A REHE
Mz O THRET LT,

MEALE A T BT 2 IRV 5% 168 KEH £ CoO RBIR K OC#EPYRIEET, ZnEth
243% K TN 68.2% TH Y, HATREDRIENEIX 92.5% T - 7=, MEALE A XTI 2 HAlk O &
F1% 168 Wil £ TORMR K OFEF PRI, T2 25.7% K N 67.0%TH D, HEFsEDRRE]
R 928% CThoTo. MED=a L —a &Lz A XITHT 5+ iGN E% 48
e & CORMIR, ALK OFEFHEIERIE, ZhEh 28.1%, 57.8% &N 93% CThH YV, HithE
DAL 95.1% Tho72. TR HDOMEND, [oxadiazole-'*Cl-TF /LT A P b LB O
& OB HAR TR S Nz idRel:, & LTt EN L CEP Rt s h s B2 DD, F
7=, PR OB O BEHEE =R O Fns & 3K b 7= [oxadiazole-"*C]-F /L7 A 20 kI RO O
W1 85.9% T - 7=

26.4.622 4 XIZ$1+5 [carbonyl-""Cl-FILT A S bV ILEBEEER AR V+ZEBRAKRS
BOR, ERUE M

P& R 4.2.2.2-10
WEBES 2.6.5.13.3, 2.6.5.14.3
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EALE X IMRE ) =2 b —a Y& iE LT EE B — 2704 X2, 0.5 wiv% MC KIEIRIZ R
L7- [carbonyl-"*C]-F /L7 A P R et %2 1 mglkg O & THEIR A X+ $BIBRE S
L7z & DR, FRONEH S Re PRI DWW Tt L7z,

MEALE A X2 I8 1T 2 HAEIRR O£ 514 168 Rift] & CORRIR L OFEFHRIRIL, ThEh 52%
Kr92.0%TH Y, BHEEDKREINERIT 972% ThoTo. HEDN =a L — a3 & LizA XIZ
B2 HEH THELNE 5% 48 FFH £ CORMIR, M R O#EP PRI, 22 14.5%,
52.4%K 0 26.0% TH Y, IHLENZEDD O OBEINHEGTHE (0.3%) &Gt 7o B aEORREIN R
X 93.1% Tdh-o7-. ZTHHDFEENS, [carbonyl-'*Cl-FT /LT A P b VIO O 541
W S 7o itRel:, & LTt A LCEFAPRit s B2 Db, £z, RAUME
MR REHEE SR D R B3R D 7= [carbonyl-"*C]- T /L F A P2 kI OVERYE O R AWV ZR X
66.9% T > 7=,
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2647 EMBREFHRYMEEER
2.6.4.7.1 In vitro FAE&
264711 EFCYPERICHTHFTILT AU FVIILEIEOREER

AEAMEEE 5.3.2.2-02
MR 2.6.5.12.1

bt MTF CYP 4 FFE [CYPIA2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2El, 3A4/5 (4 FEDILE)
FOVAALL] IR DT AP0 b U VRGO R RN L O HRF) 72 8%, & MIFR
7Y — L& W invitro WBCR TG L7z, BT O I =) AEHSHEDOREIZH T 54
CYP 3 FHED~— T —FE %, 0.03~20 pmol/L DHEIFAD T /LT A 2 kS VAR T LIk
FHETFTT, EMfIZuny—hrbt Ao Fax—F LT F72, TATAD MUV E B
FFIray—LeT Ao Fa— M, ~— W —WEOBRFEEZIET D Z & T, REEIK
FFH 72 B 2 514 L 72,

I L7297 T D CYP BERIZHOW T, IRERAFHIZRIAFEICRT 2T AP0 by VR D
50%PHERREE (ICs) 1L, WD CYPIZxLTH 20 umol/L LA ETH 72, F7=, RERMEIFH
7eBAECIE, 20 umol/L TO T LA U F aX—1 g URICBIT HHEIT 16% A THY, FT
AT MUV XD RAARY R E HER O b o Tz,

264712 £k CYPEERIZHT B nor-FILT 4 O DIEEER

AEAMEE KL 5.3.2.2-03
MEEEE 2.6.5.12.2

bt M CYP 4 FF [CYPIA2, 2B6, 2C8, 2C9, 2C19, 2D6 M Tr3A4/5 2 FEDIEE : 7 A b
AT a6 KEBILIEEL N # Y F A 1" KEBETEME)] 123 LT, nor-F /L7 A Y U i3 kiEd
TRFERAFH R ORERURAFIO e B %, & NIFR 7 1 Y — L&AV in vitro i BRHR TR L 7.
% CYP D FED~—H—5E %, 1 LT 20 nmol/L ® nor-F V7 A Y U 1FE T XIXIEIFLE F T,
ErFIZuey—bb A Fa_X—F L 7, no-F LT AU EE MIFI 7272 V—LA KN
NADPH & 30 017 LA v FaX— Mg, ~— I —HEEA U FaX— 352 LT, KK
FFH 72 PR 2 5 1A L 7=

AT L 729X CT D CYP BERICHOWT, IRERFZRBAEIZIT 5 nor-F /LT A ¥ 0D 1Cso fE
I, WO CYPIZX LTH 20 nmol/L KV & midro 7o, E 7z, MK AR 72 BAE T, 20 nmol/L
TOT VLA rFaX— g L RICBITDHEIL 94%KETHY, nor-F /LT AV NI X HARA]
W72 BHE SR B2 o7z,
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264713 £ FFEYMRBBEBRRICHTHFTILTAD Y FUILEIEDZERE

&R 5.3.2.2-04, 5.3.2.2-05
WEES% 2.6.5.12.3, 2.6.5.12.4

FNT AP NIV % 1~10 pmol/L DIREEHIPHT, 3 A FF—nrbGbhizt MR
FER P 6 L C 48 BE[EBREE L7-1%, CYPLA2, CYP3A4, UGTI1A2, UGT1A6 K& UGT2B7
D~ — ) —{EVEE T OFE L 2 ] E L7z

FNT A N UOVERIEALERIZ 1L D CYP1A2, UGTI1A6 OV UGT2B7 OFFE I, 78 Hiv/e
Mol —J, 3ADIH 1 AD RFT =005 607 FIIZIHBVT, 10 pmol/L DF /LT A Y
Y NIUVEEHEIZ XU CYP3A4 O~ — I —{EMEN ES- L7722, TEMKHE (0.2 mg/H) IZH1)
HFNT AT D Co i (2 ng/mL) [2.7.2.22.6 THEBM] L0 H1X 50T EV 1 umol/L (%xw‘*‘f
P LT 743 ngml) OFNVT AV M UVBEIZ XD CYP3A4 O~ — 71 —iEME B3R
Lotz £z, TXTO RF—2o G007z VT, UGTIA2 O~ — I —IEMH
B EFR L2, 1umol/L DF VT A Vv b VEREIZ XD UGTIA2 O~ — —i&ME EF 1303
2> (10%~30%) CTh o7z, LImn-> T, BRFHICIEE SN D T VT A Y 0O fEFIgREIz B
T, CYP1A2, CYP3A4, UGTI1A2, UGTIA6 XX UGT2B7 O & 7eiF Il bt/
Zbihbd.

FAT ATy b VB % 0.03~10 pmol/L DIRE T, b MMREFRIFHIALIZ LT 72 FREH]
W% L72%, CYP2B6 D A v ¥y — VU R (mRNA) BB &L EENIPERGTRY A7 —8
BSOS (RT-PCR) 12X W HIE L, CYP2B6 D~ —H —IHMAEORE S S THlE L.

FHAT A N UVEREEIZ L D CYP2B6 @ mRNA FEELE K O~ —h —IEPEIL, 0.03~10
umol/L 12 W\WT, ZNEI 82%F TR 197%FE TEH L7722, Wb BRI TthHD 7 =
NN E R — LD ERBEO 20%KETh o7z, LEORERND, TAT AT N UV
X MFHIICEB W T CYP2B6 2B LWt EZ HND.

264714 b FFEYRBERRIZHT S nor-FILT A S UDFERE (TR

ZEEE5.3.2.2-06
WEZEF 2.6.5.12.5

Nor-F /L7 A2 % 0.932 TN 18.6 nmol/L DIRFET, 1| AD R F—MnbG 07 MEFEIT
HIRE L6 LC 72 BEREE L7=t&, CYPIA2, CYP2B6 &N CYP3A4 DEEHEEMAZHIEL, Th
ZI D mRNA B &% E &HY RT-PCRIZ KV JIE L7z, ARSRERITE I EAES R & LT3
L7-.

Nor-F /LT A VU ALBIZ LD CYP1A2, CYP2B6 MU CYP3A4 DOiFEE, W DOEETE
N 0NY A WALl el
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264715 P-gp N LIzFILTADY FUILBEOEYMREER (RERUEETH)

A E kL 4.2.2.6-01
WEE 2.6.5.15.1

Caco-2 #fiE & F\ 7= 5 [ ORI E SRR IS L 0, F LT A U0 b U VERIE DS P-gp D FLE
K OMERTH 5 0G0 EMat L. JWEFHETIE [oxadiazole-'*Cl-F /LT A ¥ v b Vi %
0.2 umol/L T, PHEFH CIZFH AT AV b I VEEHE % S umol/L C, 274 37°C T 2 KA
¥ aX—hk LTz

[Oxadiazole-"*C]-F /L7 A 2o b SR D Caco-2 MO EM CEFEM) 75 HEEEM (A
PN ~D NS DIEEIBAREL (Papp) K OEEEERD SRR ~D Py 1T, THEH 1.07 x 10° LY
282 x 10°cm/sec TH Y, Py bt GEEEAD B REHD Popy/ B 5 IEEM D Pyyy) 73263 T
bolzZ L, FDA A Z 22 [2] OFIWHEYE (P, th > 2) 127> T, [oxadiazole-"*C]-7 /L
T AT MUV Caco-2 MIfRIZIWCHEH A m~iE s h b & Ex bivd. £/, P-gp D
FRRLERCTH D7 v AR Y U AT haF Y —b (& HI2 10 umol/L) OFF(E Pz
T, [oxadiazole-"*C]-F/LF A 2> b VB O HEH 7 16~ DA AN BEE (TP SAU, Pypp HE2S 1
L ETIERTFLIEZ &L, FATFAD Y MR P-gp DIETHDHZ EEREBLTND.
EHIZ, Spmol/L DF /LT AV bV IVEEEIFE TICR W T, P-gp OMAEINARILE TH D [PH]-
VXL UD Py L, 20% ULIMET L o7z, Le3- T, FAT AP R ivEsiIg,
P-gp DRLEHITIHANEEZ BS.

264716 FOMDE F FSURAR—E—IZRTBFILTA DY b )LEEDEEETE

AT KL 4.2.2.6-02
WEEEE 2.6.5.15.2

FFELY iAFR K T AR — % — (OATP1B1, OATP1B3 K& OF OCT1) df QNI HL Y iAA kT > &
R—2% — (OAT1, OAT3 KT OCT2) Z8it bR KB ik 293 Ml X% Caco-2 AlfE & UNEHY
N7 AKR—%— (BCRP) %/ v 7 X7 LMl (CPT-B1 #ifd) % Wk 7 v &A1
L0, FATAYY FUABRENS TV AR—Z —DEE TH L EBE L=, BCRP O
FCIE, 0.5~10 pmol/L DEEFIPHDF LT A P b VERIE DA T & A % 37°C T 2 W
FhaL, o kT v AR—=F—OBETIE, 0.5 L2 pmol/L OF /LT AT | 2 /VEREE Ol
BT vl A % 37°C T2, 5 KO0 M I L.

OATPIB1, OATPI1B3, OCTI, OCT2, OAT1 XX OAT3 |Z L 5T /T AV I IVERIED N
TV AR— =B/ 2 b — VIO B Y JABIEMER X 2.0 RETH -T2 LD,
FDA 5 A %A [2] OHWIEYE (T AR—Z —FBHMI/ 2 > b v — VO D A IS
P >2) IS T, FAT AV MUVBIRIZI I NG D N T VAR —Z— DG TR &Rk
i L7z, F7z, Caco-2 Ml O CPT-Bl MfGIZIIT DT /LT AV MU VB O Py, bhlE, #
NZEI 14.9~19.5 1 69.7~140 Th-7=. CPT-Bl ALIZHBWTBCRP %/ v/ XU L=
EWRDTNT AT FUNMRIED P, LK TIIRBO N o7 X0, AT AT
~ I OVERIEIE BCRP OEE TIERWNWE B X HbLD. 7235, Caco-2 flifid e O CPT-B1 #ifa o ft &
AERRE IR [2.6.5.152 THBM) \/REND L 91T, P-gp OB RIVETH D v IAx v OPEH
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51, Caco-2 flfiZ bz L C CPT-BI MM Cld 6.7 fFIZHEM L7z, F AT AT Ry VBRI
P-gp DHETH L [2.64715 WS ZLE2EBETH L, CPT-Bl Mila CHEZINT- T LT A
v UV OPEHERSE ORI, BF 5 P-gpIEEDHRICE 2 DO THH EB X HND.

264717 TOHOE b k5 VRR—E—IZHT BFILTA DU b LIV BIE O ET
ATAME EE 4.2.2.6-03
WEEEH 2.6.5.15.3

OATP1B1, OATP1B3, OCT1, OCT2, OAT1, OAT3 U} BCRP |2 K B #fikickf§ 5 /LT A
Tr b VVEBRIE ORERE R, OATPIBI, OATP1B3, OCT1, OCT2 XX OAT1 BIF ¥ f =—X
NI A2 —PNEHIIE L < 1 OAT3 XX BCRP ¥Hi~F 1 - — b — K& A 7 1 #llfa % 1)
WTHRT L7, FLET v A %, BCRP O7 v A (5umol/L DF /LT A V2 b U VERMEAFIET)
VT, 1 KEONS pmol/L D F VT A 22 by VERIEAFAE FIZEBW T, 37°C T 3~60 4
L7-.

OATPIBI1, OATPIB3, OCT1, OCT2, OATI, OAT3 K U}BCRP (C & % #i%Z5%4 % 5 pmol/L
DFNT ATy b IV O ESDRIL, 9590 ULRD o 7o (41.1%A:T).

264718 EF FSUARR—R—IZxT B nor-F LT A U OBEESEH

P& 4.2.2.6-04
W 2.6.5.15.4

P-gp & Y BCRP (2% 3% nor-F V7 A ¥ OFHERE%, Caco-2 MEIZ K 2 RJ7 ] O FEAH el
EHEBRIC I W EI L7, £72, OATPIBI, OATPIB3, OCTI1, OCT2, OAT1 K f OAT3 {2k %
IR 72 FVE OB SAFIZXK T D nor-F VT AV U DOERE, K T AR —ERBLX
-t MeIEE BRI EZ VTR Lz, BRET v &A1 %, 1 %020 nmol/L @ nor-F /L7 A
PUFETIZEB W T, 37°C TATERIMEM L.

P-gp, BCRP, OATP1B1, OATPIB3, OCTI, OCT2, OATI1 }2 T OAT3 |Z X BA#asixt3 % 1
K020 nmol/L @ nor-F /L7 A ¥ 2 DIEZFIE, TV UTRD B o7z (37.6%AM).

264719 f-ABHREYA F

A EE R 5.3.2.1-03
WEF 2.65.15.5

HSA (231 % [oxadiazole-""C]-F VT A Vv MU ABREORE G A &, AT A FORR
BHERTHLUNLT 7 U (A R, DT EL (A FI) KOV F v (A kD)
Z T, #E L=, 3BT, 035 pmol/L @ [oxadiazole-""Cl-F /L7 A 2 b S VERH J TR 0.2%
HSA T L7-.

AV A P ORFROMLERZ AW ERRBROMSRL Y, FT AP0 I OVERE T HSA O
YA T ROV A S TICHEAT EEZLND. L, TEBKHER 02 mgH) 2B
FTNAT AT D Con B (2 ng/mL) [2.7.2.2.2.6 THZRI] KV 100 5D 0.35 umol/L (F VT A V> &
LT02ugmL) TOREAAREERIIEN Lo T2Z 8 L0, FILT APy NI VBRI D - A
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Fif &R OZGITER T 2 FEWH B O TREMEIME N E B2 61 5.

2.6.4.7.2 Invivo RE&
264721 v FFEYRBEBRRICHIT HEE
FHmE R 4.2.2.6-05
WEBLSE 2.6.5.15.6

e HE Sprague-Dawley 27 v MZEIT D 1 » HRER O G- #MRER (3 5-&:0 [control], 30,
100 }2 O 1000 mg/kg/ H) CTEE S ZAFREZ AW T, FFEEMICEBER RICKIET T AT A Y
VN UVEBR OB R RE LT-. AT AUy NIV O# 558 T RSB 5% 29~30
A (BEEHIRE) 27 v RO AL, FX 7 rn Yy — 22l FI /ey —L28600
L5 CYP ORI~ — I —{EETH L h X LY LT 4 O-=TF /L LIENE (CYPLA),
T A RATr Yy 6B KEERLIETE (CYP3A), 7 A F AT 1 160 KEE(LIENE (CYP2C11/CYP2B),
T A N AT 1 16p KERLIEM (CYP2B), 7 A N A7 1 > 2a KER{LIEME (CYP2C11) ZHlE L
72, ZORBRIY GLP JEUE T CTHfE L 7=,

CYP3A KX CYP2C11 O~ — A —I1EMEDR T A, 1000 mg/kg/ H £ 5-HEDOHENET »~ R TiRD 5
-, —7J5, CYP3A KU CYP2B {EMED M BARAFHI7Z2 LR, ThThix5E2ROMET v k
KON 100 mg/kg/ H LA EOBEREOMEMET »~ b CHIZ SN, DEOFERIE, AT 20 by
VB D RG-S, T MCBWTEIED CYP IEMEICEEE KIET 2L 2R LTWA. L
L, 30 mg/kg/ H CHEMER OMEME T » MIZ 1 » ARIRKER ARG LI O T VT AT D Co 13,
ZNZI 371 KL V426 pgmL THY [2.6.63.1.1 HSMH], TEBKAR 02 mgH) (BT
FTHAT AT D Cpax B (2 ng/mL) [2.7.2.2.2.6 THZM] LV 1000 (5LL ETHDH Z &6, ERKEF
ICHEEINDFTIVT AT OMEFIREICBW T, HEERMNAHHERICIZEACEE LN
Exobib.

264722 A4 XFEMPRBPBRRICHT HEE
S &R 4.2.2.6-06
WEBESE 2.6.5.15.7

M e — 71 A XUZEBIT D 1 HAER P GmtEali (5% : 0 [control], 1, 3, 10 KT}
50 mg/kg/H) TEI S ATZIFREE VT, IFEMIEHIEER RICKIET T AT AV F UL
WORBLERF LTc., TAT AV My B O 56 TR XU 5% 29~30 H (B8 ]
M) (24 X BB ERILL, IFI 7 vy —2Z2F Mk, /e Y —AICBT 558 CYP
DE R I~ — D —TEETHLHT F XL LY VT 4 O-=F MLIEME (CYPIA), 7 A K AT
o 6 KERLIENE (CYP3A12), T A b AT 1 160 KERLIENE (CYP2BI1/CYP2C21) ZHIE
L7=. ZORBRIL GLP 2%~ CHhE L7-.

CYPIA KO CYP2B112C21 O~ —H —IEMDIK TR, ZhZNHEE2EOMEEA X L
50 mg/kg/ H &% GEEOMEMEA X CRROLNTZ. F£72, 50 mgky HEEGREOHEM A X T, [FEET
Ed 50, KRESCHRIETHEAARD Sz, U EORRELY, FAT AV NV gBED
G, A4 XIZHBWT CYPIA KON CYP2B11/2C21 DiEMEMHIT 2 EnEZ NS, L
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72U, 1 mg/kg/ H CHREME KR OMENE A X2 1 % HHIER ARG LT2R DT VT AT D Chax i,
ZNEN0.52 K057 pgmL TH Y [2.6.6.3.2.1 M), TEHEME 02 mg/H) 2B 5
FTHAT AT D Cuax B (2 ng/mL) [2.7.2.22.6 S]] LD 100 5L L2 &b, BRIRFFIC

HEINDTNT AV OMBEFREICISNT, FFEDAHBFRRIIILAEREL WSS
AbN5.
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2.6.4.8 TOOEYENREFER
2.6.4.8.1 In vitro /A&

AEAE K 4.2.2.7-01
WEELF 2.6.5.16.1

Biopharmaceutics Classification System (BCS) O A KZ A > [3] #5512, 37°C U pH 1.0
~TSICBIT DT NT A UV O %, shake-flask H£IZ K D HIE L7z, Z 0BT
GLP VT CHME L 7.

FNT ATy NIV ORI pH RFITH Y, e BARVEMEEIL, pH 4.5 128\ T
0.0826 mg/mL ThH -7z, TXTO pHIZBIT DT INT A DU O LT-REE, TERKERK
HE (AT APy FyVEN 02 mg) % 250 mL (ZIAfE L 7-BFOUREE (0.0008 mg/mL) % L
[ TWZ &b, FIT AV NUVEBRIZ @B EOL ST RSN D Il LTz,

2.6.4.8.2 In vitro fE:&E &%

AP} 4.2.2.7-01
W% 2.6.5.16.2

BCS DA A KT A2 [3] #5512, 14, 140 XUE 1400 nmol/L (T &K KA &% 250 mL
(IR LT FREDIREE D 1%, 10% X1 100%) DF /LT A2 hI Vgt % 37°C T 15, 30 KO
45 73A % 2 _X— MEFOD Caco-2 MR IZ K 5 in vitro G BMEEZ G L=, AT AP K
OVERHE K ONE TN 22 2 A B D FREMN 7 & FEEAA~D Py, ZFLH L7z, Z OFBRIE GLP K
e L7z,

— T DORRAMPIEGEEER T, 14 nmol/L DF /LT A Vo kI LR DK JE M) B FL A~ D
Py (XRIHCTE e o7z, —J5, 140 TN 1400 nmol/L D F /L7 A ¥ b I VR O FRIEMIH &
FLEEM A~ Py 13, ZALEI 1.99 x 100 KT 1.63 x 10° em/sec TH VY, mlski@v: oL AWy
HENAI ) XV INVDEIV /NSl LLEOFRE XY, Caco-2 flEIZIT 5 in vitro FEi%
WYERBRIZBWN T, FT AUy NI VB ITEBGE B O(L AW S D &I LT,
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2649 &

FNT ALY U ABBEITERCRR AN S, A X TEESWRARIYE (1 mgkg TO
BA : 59.5%) Z/R L7223, T v B CIEA X L VRWERROWIE (BA @ 24.5%) %R L7z, FEffR
7y MBI DT NT AT D Coax X AUCqins 13, #ERFFOIEIZIE TN LI 67% M T 41%
KT L. F£72, A XITBO T, TAT AV D Cop 1 THEREA X DRI 30%IIED LT
2, AUCqins ITENL Lo 7. SBIZ, mElimAn ) —BZ8IW Lt MZ, AT AY
v NV OFER] (IR & L CTERTE) ZIRAEE72L 24, FAT AT D Cuu 13
I DI 35%IK T L7228, AUCuinelCH B 72T o7 [2.7.23.1 HEMR]. Lz -
T, HBRTIE, TAT AV UCORNBIEBIZEKIEFTREORET, ZFEAERVESZILND.

[Carbonyl-"*C]-F /LT A Vv LA Z WS » SRS XD in vivo FREMIFRTRIZIB
T, nor-FNT AV, FAT AT 3G LT AT AV Y 6-G 1L, MmHE, RIUIEHOWT
INCERBH L LTROONTZ. ZAb0RFWITE MR THLRO b, E2E 1 HK
VE 2 FHRH#ME LT CAEKRSN A Z EDR RSN, 7y FEOA XITEBIT 5
[oxadiazole-"*C]-F /L7 A 2o | I VERHIR O #% 55 O M8 S F121%, FEIT nor-F /L7 A
Ty, FHAT AV 3G KT IT AV 6-G RO L. Fi2, IfsE, REOEICEIT D
FREWE LT, NURT IV B ESNE. XX T IV P TAER ST o
7l AT AT ROEORFRNEHIIET v NERFCTREETH 722 E0vh, ARH
WX, BENOBNMEIZL Y EkSh, T0%, DMEFTHIrOWIRSND EBE2bND. S
HlT, 7y MRS XCHlEINT FROFERBHWIT, ~U A, UFFERT = by ok
PoebRH SN, LB, Ty FROS TR 5 E RS FHERER o miET

R T 17 74 M, KERGCELZEELZIRNEEZLND. U LOKEND, B
IZBT DT AT AP OERBREIEIL, TLT 4T UBEO VT AT A7 a7 a X B
25 N-LT vl 3 KO 6 MiKEERILIZE T B 7V 7 a Ui AT NS A YU T ) — LB
DRRTHDL EEZLND.

b MISETIE, FAT AV N UABEOR#Y T v T 7 A UL, [oxadiazole-'*C]-T LT A
Vv b VERHLE BN [carbonyl-UCl-F VT A U b U VIR A G LTERRIR D~ AN T
ZFBR [2.7.2.2.13 HZH] TIRERLTTH Y, nor-F T AV U R bEZWREW T, £ DR
R TR RERR R O 6.66%~9.28% T~ 7. F7o, ~A T—fEEKL LT, TATAVy
(TR)-7 KIBALAR % A+ BB R OV LT A D2 3-G ZART D 707 0 VA bR b
Too 2B, FTNT AT (TR)-T-KBALR ORI TR RERER D 0.56%~246%TH bV, F v
T AV 3-G OEERIZT VT AP (TR)-T-KEBALEOUERR L0 Dol Ry XTI VU,
[oxadiazole-"'C]-F /LT A Vv F A A b MR ARG L-RORLOEIC, ZAEnis
B 32.5% K 08 20 3%DEIE TRD BN, b MIUECIHRI S o 2. BEEEGERE %
WIZE 1 HRBR T, FT AV bV VBRI O KE R 5% O EEIRIBIZR T B EF ) LT A
CURBIREZRE LI E A, nor-F AT AV, FAT AT 3G, RURAT IV DT
VT A ATRT D AUC HlE, FLE 20%, 7% K&K N 2% Th-7-. TAT AT 6-G KDY
FINT A -CA DT NT AT ATKT D AUC T, Wb 1% CTh 72 [2.7.2.2.1.2
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ZM]. ZORER T nor-F V7 AV DMIEFIREE N T VT AV D 10% &R TWZZ Lnb,
FDA O F A X# > A [1] OIEHEIZHE, FERGIR T nor-F VT A D0 OLEMFMERLETHD =
EWRENT. LrL, Ty b, A XK FEAWZEERR ComENEICK T S i
o nor-7 /LT AV D AUC 1Y, TEKHAE (02mgH) 12815 % nor-F /L7 A ® AUC
fE (2.457 ng'hr/mL) [2.7.23.3 HZM] L0 D7e< 28305 THH T LD [2.6.6.9 HEMR],
RRABIZBIT 2T VT ATy M OVEBBER N BEZD nor-F VT AP OREMRE, Zhbd
FHERBRICL VRSN TV D EEZDLND.

A =2 b —3 g U &fELT=T v MT [carbonyl-"*Cl-F /L F A 20 b L VR & BEIR% O
BH LIz EOR, Bt R OEAKS IR, T2 E LEBEHED 2.5%, 31.3%&
W 57.6% CThotz. £, BEI==2L—a & LioA X TOR, B KO T aEdE
ML, ZEh 14.5%, 524% &N 260% ThHh-o7z. THHDOFERIE, AT AT KD
carbonyl-""C A+ 2T, £& LTI TEPICHS NS Z L 2R LTV A, 7,
F v R OA 21T Dloxadiazole-"'Cl-F /LT A 0 b S Lt BARIRR 0% 5% o R T bE
HEit =13, [carbonyl-""Cl-F/LF A V0 b I VERIER B4 DEICH R, THER 18 LTV 1.9 5T
b o1z, [Oxadiazole-""Cl-FT VT AV v MR ZHEE L2 T v b RO XRPICBT 5 TR
WL, RURT IV ThomZ EnD, RIPBETREPEEROBINNL, carbonyl-"'C (2 XV i
HENRNSTRU AT I DU ORTYRC L D L E2 6%, FERZ, [carbonyl-"*Cl-F LT
AV MUNLVEBE A BB ARG Lt MRECFEPFOS IR, 221 204% & T
643%TH 1, TERMERBKIIEDIMTH 72 [2.7.23.4 THBM]. F7-, [oxadiazole-'*C]-
FHAT ALY b UAREZHERR OERS Li- e RIRPESGESEISE (&5 L7 BEHED 57.3%)
%, N7 IV UORPHEINC LY, [carbonyl-"“Cl- T LT A Vv kI VERE Y H4% OEIC
N28fEFETHHT- [2.7.234 THSMH].

[Oxadiazole-'"*C]-F /L7 A 2> b L VIR J O} [carbonyl-"*Cl-F /L7 A 2 0 b S LBt %
TR AR BN T, FAT AT U ROZEORHWITT » MHRICIEIL S 04 L, Bk
B, BE TR, APlE, H FIREOUN—F —RICEWIRERESBO b, L, 7 v MM
ERER R SN ol Z b, FIVT A D 33 2 Rk HE TR CERT 5
LEZLND. E72, T v MIBIT D [cabonyl-""Cl-F LT AP b iVEEE 14 ARBIKER O
B G% ORBRRII R 2 IZEE L, #51% 672 Rl TI, &8 25k < T CTOMB TS REIImMR
HEnnolo, BFIZREWTIE, 14 1 HEEG% 1008 FFE T 6 @O HBEHE (2264 ng/g) 738142
ENTN, Z0 XS BREWEETEEE, [carbonyl-""Cl-TF /LT A Vv kL VR A BRI S LT
7 v hOEEH 72 KON168 FFICITBIEZ I TWARWZ &b, Ty MIROEE IO
BHIRIZEDERTHDHEEZOND. ULEDOHELY, FF 2D FOZE ORI TR
ICERRE LW I L7z, E72, BEMEAGT v MIC [MCl-T VT AP0 b S Uit & BRI O
BehLizbE, TRUBEEROHERAKED X 57827 =SS T 2 EeiE, ok
IZHERE g SN, L, #51% 840 RIS 2 BURHREIL Y R U CO A IE B ATHE T
& v, [oxadiazole-"*C]-F /L7 A Vv b LI} Y [carbonyl-"*C]-TF /L7 A D0 b L Lg% 5
% D7 RUBIZIT 5 HEIE, EIE40 309 KT 447 R D ty, THIE LT, L7ZR- T, JiK
FEEDORA T =0 ~OREBE I AW THL EBEZLND. £, FTAT AV ROZORBDIL
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PR > bOMREEA IR T S & L bIT, BT v PO ER S, RIEREKORIR
BT DHEREA RIS, R R o7z,

v MF 7 v Y —2% Wz invitro RERIZEB W T, FAT AV R UVEREIZ X D CYPLA2,
CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E1, CYP3A4/5 } () CYP4ALll
DI FEARAFH My O RRAF A 22 BLEBEIT 20 pmol/L (F/vF AP & LT 11413 ng/mL) % TiF
EAERDLNI) -T2 B MFIIRE FZ invitro 5BRIZB W T, FAT AV h U VER
HEWRFR I X D CYP1A2, CYP2B6, CYP3A4, UGTIA2, UGTI1A6 K (N UGT2B7 DiFE X580 5
N7enolz. &5, Sumol/L(F /LT AP b LT 2853 ng/mL) £ CORETIX, T AT AY
¥R UOVIBRKEIZ £ % P-gp, OATP1BI1, OATPI1B3, OCT1, OCT2, OAT1, OAT3 & UX BCRP DfH
XL LR, LLEORERIL, FAT APy M UVERIENREIEERE S b T AR —Z —
DIE L 72 D 0P HROENENREIC BT D A REHIME N2 2R LT D, F, AT AY
vhoEEEEO e MIBEFEREE LT nor-T VT AU ENTZZ LD, nor-T LT
AV O CYPLER, CYPFHEREM N T v AR—F —LERZ, TEHKHAE 02mg/H) 12
BIF D nor-F /T A V2D Crax fE (0.146 ng/mL, 0.283 nmol/L) [2.7.2.3.3 THEMH] 2E&E L C, 1
O 20 nmol/L DEFE (CYP #AEABR TIE, 0.932 &8 18.6 nmol/L DL THFIL7Z. & MT
7 v Y—LEHWE in viro RERIZIBWT, nor-F LT AT XD CYPIA2, CYP2B6,
CYP2C8, CYP2C9, CYP2C19, CYP2D6 K& TN CYP3A4/5 D FERATH M ORERMR A0 72 PR X
Lo, b FIFMIE W in vitro BEBRIZBWTY, no-F AT AT AL D
CYP1A2, CYP2B6 }¢ T} CYP3A4 OFFEITRD LR o7, EHIZ, nor-F /LT AV N2k D
P-gp, OATPIBI, OATP1B3, OCT1, OCT2, OAT1, OAT3 } (8 BCRP DFHLEREIZZED L 7en -
7o EORER LY, nor-F AT AU NI G DORBBERL NN TV AR—F—DHE L7 D
OB ERNENBIC BT S ATREME IRV & B2 Hivd.

Mz iEE RO MITFI 7 v — A% W2 in vitro BRERFEE D, nor-T LT A DAERL
IZFEIZCYPIAL I LY, AT AP 3-G KT AT ATV 6-G DAERIT UGTIA3 IZL S Z &
DB MNERoT2. Nor-F /LT AP ide MIUEFT ERE ThH o722 L n, FIT AT
~ VIR O RN KIE T CYP3A PHEAI K& OFFEH O 5B A a3 2 iR DDI B A3 F2fi =
Nz, CYPSAFFER THL Y 77 B OHMICE Y, FAT AT D AUChinlE 83%FE T
KT L7z [27.23.62 TAEM]. F£7-, CYPAFHERITHDHA N T2ty —Loffflicky, -
VT A DD AUChing I 190% E5HF-L7- [2.723.62 HBH]. b0 E LY, CYP3A ITK
LHERLEAIOAITE MBI DIMEEF LT A DRI ETL Z RSN, &
DI, FAT AP RIVBEEIT P-gp DFEETHLHH 120, FI/VT AV F VB ORNE)
REIZ &IE T P-gp BRERI OB A Mitd 2 DDI B FEME S 7z, P-gp FAERITHH V7 1 A
RY ORI LY, FIAT AT D Chpax X AUCqine 1, FALEIL 45% % DV 78% EH- L7722
EnD, P-gp OIEAIZE MBI LMEFTF AT AV URERZ EREEEE25N1D
[2.7.2.2.4.1 THER]. 728, T/T AT b UEHEIZ OATPIBI, OATPIB3, OCTI, OCT2,
OAT1, OAT3 }x(*BCRP DIE TiE /o=l Enh, TNHD TV AR—F—ZxFT 50
BRIOUAN T NT A OERNBIREIZ RIETRET W EEZ N5,

fiame LT, v MCHE, MEPFAT AV UREICRIETREFOZEIIZEALED LN
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otz Ty MIBWT, FATAVUROF AT AV RORONREMIE, MICBITT 5 2 L
e SHRISVARRRIC o3 A L7, |ERICHEH SN D, LIEp>T, AT AV ROT LT A
VUBMERORHMITONTOMBIC b EE L EEL LS. E2, b bEhEAFHY T
% nor-F VT A YV OBKMRICET 5 RAMKIE, Ty b, A XROTY I 5 HEER
BRCRHili ST 2. & 51, AT/ A 2 i CYP3A FHEH K OF5 SN P-gp
BRAEANC & 0 BEZT 5 RN 5 5.
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2.6.4.10 @&
XF1E, Aoy egEmicitd# L.
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FDA. Guidance for Industry, Safety Testing of Drug Metabolites, February, 2008.

FDA. Guidance for Industry, Drug Interaction Studies —Study Design, Data Analysis, Implications for
Dosing, and Labeling Recommendations, Draft Guidance. 2012.

FDA. Guidance for Industry, Waiver of In Vivo Bioavailability and Bioequivalence Studies for
Immediate-Release Solid Oral Dosage Forms Based on a Biopharmaceutics Classification System,

Draft Guidance. May 2015.
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AUC P — IRFE AR T A (area under the concentration-time curve)

AUCo.24nr BFR 0 205 24 BERE £ TR E — R bR T s (AUC from 0 to 24 hours)

AUC.ing IR KR £ COJREE — e dh# FifE (AUC from 0 to infinity)

BA INAFT XA ZE YT 1 (bioavailability)

BBB MK EIFY  (blood-brain barrier)

BCS Biopharmaceutics Classification System

cDNA complementary deoxyribonucleic acid

CLiy 57 VT Z A (total clearance)

Conax e MR (maximum plasma concentration)

CPT-B1 cell BCRP % / » 77 #'7 > L7z Caco-2 #fifid (Caco-2 cells to generate BCRP
knockdown)

CYP F K7 v — 2 P450 (cytochrome P450)

DDI MM AAEM  (drug-drug interaction)

DMA PAFNTE F7 I K (dimethylacetamide)

HSA t hijE7 /L7 2 > (human serum albumin)

ICsy 50%PHEVRE  (50% inhibitory concentration)

LC/MS/MS Wik vu~ ~777 4 /8 07 NEESHE (high performance liquid
chromatography combined with tandem mass spectrometry)

MC AFEa—A (methylcellulose)

mRNA A & Y% —RNA (messenger ribonucleic acid)

naldemedine 3-G FTNT AT 3-0--D-7 /27 1} A K (naldemedine 3-O-B-D-glucuronide)

naldemedine 6-G FTNT ATV 6-0-B-D-7 /27 1} A K (naldemedine 6-O-B-D-glucuronide)

naldemedine-CA FTNT AV F VAR B (naldemedine-carboxylic acid)

OAT BT =4 ~T7 AR —4— (organic anion transporter)

OATP BT =A2 b TV AR—=F—R Y X7F K (organic anion transporting
polypeptide)

OCT HHH T4~ T L AR —4— (organic cation transporter)

P-gp P HEE F'E  (P-glycoprotein)

PK HYERES: (pharmacokinetics)

QWBA ERABRHA— T V427 T 7 4 (quantitative whole-body autoradiography)

Radio-HPLC G RERR H2s 2 2 7= ik 7 v~ k77 7 ¢ (high performance liquid
chromatography with radiodetector)
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tiny, R Y-8 (terminal elimination half-life)

Tomax o e e R FE 2 RF S (time to maximum plasma concentration)

UDP v Y2 Y U (uridine diphosphate)

UGT DV BTV v R EEFR (uridine diphospho-glucuronosyl
transferase)

Vdg TEHIRBE A A FE  (volume of distribution at steady state)
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2651 EpHEHEKR: —E=R

Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Method of . - Stud Location
Type of Study Test System Administration Testing Facility Num}t])er @ in CTD
Analytical Methods and Validation
Radiolabeled compounds [Oxadiazole-"*C]- NA Shionogi & Co., | R-297995-QB- 4.2.2.1-01
naldemedine tosylate Ltd. 020-N
[Oxadiazole-"*C]- NA Shionogi & Co., | S-297995-QB- | 4.2.2.1-02
naldemedine tosylate Ltd. 170-N
[Carbonyl-""C]- NA Shionogi & Co., | R-297995-QB- | 4.2.2.1-03
naldemedine tosylate Ltd. 095-N
[Carbonyl-""C]- NA Shionogi & Co., | S-297995-QB- | 4.2.2.1-04
naldemedine tosylate Ltd. 205-N
Determination of naldemedine in mouse plasma by | Mouse Oral Shionogi & Co., | S-297995-TB- 4.2.2.1-05
high performance liquid chromatography Ltd. 246-N
combined with tandem mass spectrometry
(LC/MS/MYS) for toxicokinetic (TK) analysis
Determination of naldemedine and its metabolites Mouse, Rat Oral - S-297995-TF- 4.2.2.1-06
in mouse or rat plasma by LC/MS/MS for TK 230-L
analysis &OOZ 1)
Determination of naldemedine in rat plasma by Rat Oral r R-297995-QF- 4.2.2.1-07
LC/MS/MS for pharmacokinetic (PK) analysis -N
%3827—G)

@ In parentheses, CRO study numbers are shown.

=
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26.51 EpEESER: —EBEXR @)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System Z/Ideltr?i(l)l(ilsg:a tion Testing Facility ;tl;ll(rll}t])er @ iII;OEa’It‘;())n
Analytical Methods and Validation (Continued)
Determination of naldemedine and its metabolites | Rat Oral Shionogi & Co., | R-297995-TB- 4.2.2.1-08
in rat plasma by LC/MS/MS for TK analysis Ltd. 039-N
Determination of naldemedine in rat plasma by Rat Oral R-297995-TF- 4.2.2.1-09
LC/MS/MS for TK analysis (2) 101N
055-095)
Determination of naldemedine and its metabolites Rat Oral S-297995-PF- 4.2.2.1-10
in rat plasma by LC/MS/MS for PK analysis 185-N
(ﬁOSS—lSS)
Determination of naldemedine in rat or dog plasma | Rat, Dog Oral Shionogi & Co., | R-297995-QB- 4.22.1-11
by LC/MS/MS for PK analysis Ltd. 069-N
Determination of naldemedine in rabbit plasma by | Rabbit Oral R-297995-TF- 4.22.1-12
LC/MS/MS for TK analysis L12-N
Wl o55-106)
Determination of naldemedine and its metabolites Rabbit Oral S-297995-TF- 4.22.1-13
in rabbit plasma by LC/MS/MS for TK analysis 168-N
&055—168)

@ In parentheses, CRO study numbers are shown.
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2651 EWBERR: —-EXR (@)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System Z/Ideltr?i(l)l(ilsg:a tion Testing Facility ;tl;ll(rll}t])er @ ill‘logllt,;()m
Analytical Methods and Validation (Continued)
Determination of naldemedine and its metabolites | Dog Oral Shionogi & Co., | R-297995-TB- 4.22.1-14
in dog plasma by LC/MS/MS for TK analysis Ltd. 040-N
Determination of naldemedine in dog plasma by Dog Oral R-297995-TF- 4.2.2.1-15
LC/MS/MS for TK analysis 102-N
055-096)
Determination of naldemedine and its metabolite in | Dog Oral S-297995-TF- 4.2.2.1-16
dog plasma by LC/MS/MS for TK analysis 220-N
(ﬁOSS—B 8)
Determination of naldemedine in ferret plasma by | Ferret Oral R-297995-QF- 4.22.1-17
LC/MS/MS for PK analysis -N
%3828—G)
Determination of morphine in rat or ferret plasma Rat, Ferret Oral S-297995-PF- 4.22.1-18
by LC/MS/MS for PK analysis 248-N
ﬁ055-259)
Determination of naldemedine and its metabolites | Rat Oral S-297995-PF- 4.22.1-19
in rat brain by LC/MS/MS for PK analysis 186-N
&055—189)

@ In parentheses, CRO study numbers are shown.
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26.51 EpEESER: —EBEXR @)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System Z/Ideltr?i(l)l(ilsg:a tion Testing Facility litl;ll(rll}t])er @ ill‘logllt,;()m
Absorption
Plasma and blood concentrations of radioactivity Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-01
and plasma concentration of naldemedine after a Ltd. 059-N
single oral administration of
[oxadiazole-'*C]-naldemedine tosylate
Plasma and blood concentrations of radioactivity Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-02
and plasma concentration of naldemedine after a Ltd. 097-N
single oral administration of
[carbonyl-'*C]-naldemedine tosylate
Dose-linearity of naldemedine after a single Rat Intravenous Shionogi & Co., | R-297995-PB- 4.2.2.2-03
intravenous administration of naldemedine tosylate Ltd. 070-N
Dose-linearity and food effect of naldemedine after | Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-03
a single oral administration of naldemedine Ltd. 070-N
tosylate
Dose-linearity of naldemedine after a single oral Rat with subcutaneously Oral r R-297995-PF- 4.2.2.2-04
administration of naldemedine tosylate administered -N
morphine-induced %3825—G)
constipation
Dose-linearity of naldemedine after a single oral Rat with castor oil induced Oral r R-297995-PF- 4.2.2.2-05
administration of naldemedine tosylate diarrhea inhibited by -N
subcutaneously administered %3826—G)
morphine

@ In parentheses, CRO study numbers are shown.
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2651 EWBERR: —-EXR (@)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Type of Study Test System y;;ﬁz?sg:a tion Testing Facility ;tl;ll(rll}t])er @ iII;OEa’It‘;())n
Absorption (Continued)

Plasma concentrations of naldemedine and its Rat Oral S-297995-PF- 4.2.2.2-06

metabolites after a single oral administration of 197-N

naldemedine tosylate (ﬁ 055-191)

Plasma and brain concentrations of naldemedine Rat with subcutaneously Oral S-297995-PF- 4.2.2.2-07

and its metabolites after a single oral administered -

administration of naldemedine tosylate morphine-induced analgesia W)SS—WO)

Plasma concentrations of naldemedine and Rat with orally administered | Oral S-297995-PF- 4.2.2.2-08

morphine after a single oral administration of morphine-induced 251-N

naldemedine tosylate constipation (i055—270)

Plasma and blood concentrations of radioactivity Dog Intravenous, oral Shionogi & Co., | R-297995-PB- 4.2.2.2-09

and plasma concentration of naldemedine after a Ltd. 068-N

single intravenous or oral administration of

[oxadiazole-'*C]-naldemedine tosylate

Plasma and blood concentrations of radioactivity Dog Oral Shionogi & Co., | S-297995-PB- 4.2.2.2-10

and plasma concentration of naldemedine after a Ltd. 177-N

single oral administration of

[carbonyl-'*C]-naldemedine tosylate

@ In parentheses, CRO study numbers are shown.

-13 -
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26.51 EpEESER: —EBEXR @)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System y;;ﬁz?sg:a tion Testing Facility ;tl;ll(rll}t])er @ ill‘logllt,;()m
Absorption (Continued)
Dose-linearity of naldemedine after a single Dog Intravenous Shionogi & Co., | S-297995-PB- 4.2.2.2-11
intravenous administration of naldemedine Ltd. 161-N
Dose-linearity and food effect of naldemedine after | Dog Oral Shionogi & Co., | S-297995-PB- 4.2.2.2-11
a single oral administration of naldemedine Ltd. 161-N
tosylate
Dose-linearity of naldemedine after a single oral Ferret with subcutaneously Oral r R-297995-PF- 4.222-12
administration of naldemedine tosylate administered -
morphine-induced emesis WSM—G)
Plasma concentrations of naldemedine and Ferret with orally Oral S-297995-PF- 4.22.2-13
morphine after a single oral administration of administered 250-N
naldemedine tosylate morphine-induced emesis ﬁ055—269)
Plasma and blood concentrations of radioactivity Rat Oral Shionogi & Co., | S-297995-PB- 4.222-14
and plasma concentration of naldemedine after Ltd. 190-N
repeated oral administrations of
[carbonyl-'*C]-naldemedine tosylate
Distribution
Tissue distribution after a single oral Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.3-01
administration of [oxadiazole-'*C]-naldemedine Ltd. 057-N
tosylate
@ In parentheses, CRO study numbers are shown.
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2651 FMBER®: —HE @2
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Type of Study Test System lz\s/ldeltr?i(l)l(ilsg:a tion Testing Facility litl;ll(rll}t])er @ iII;OEa’It‘;())n
Distribution (Continued)

Tissue distribution after a single oral Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.3-02

administration of [carbonyl-'*C]-naldemedine Ltd. 096-N

tosylate

Tissue distribution after repeated oral Rat Oral Shionogi & Co., | S-297995-PB- 4.2.2.3-03

administrations of [carbonyl-'*C]-naldemedine Ltd. 192-N

tosylate

Tissue distribution after a single oral Pigmented rat Oral h S-297995-PF- 4.2.2.3-04

administration of [oxadiazole-'*C]-naldemedine 213-N

tosylate (8223166)

In vitro protein binding of Rat, Dog, Ferret, Human In vitro Shionogi & Co., | R-297995-PB- 5.3.2.1-01

[oxadiazole-'*C]-naldemedine tosylate Ltd. 024-N

In vitro distribution of Rat, Dog, Human In vitro Shionogi & Co., | R-297995-PB- 5.3.2.1-02

[oxadiazole-'*C]-naldemedine tosylate to blood Ltd. 023-N

cells

Distribution to blood cells after a single oral Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-01

administration of [oxadiazole-'*C]-naldemedine Ltd. 059-N

tosylate

Distribution to blood cells after a single oral Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-02

administration of [carbonyl-'*C]-naldemedine Ltd. 097-N

tosylate

Distribution to blood cells after a single oral Dog Oral Shionogi & Co., | R-297995-PB- 4.2.2.2-09

administration of [oxadiazole-'*C]-naldemedine Ltd. 068-N

tosylate

@ In parenthesis, CRO study number is shown.
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2651 EWBERR: —-EXR (@)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System y;;ﬁz?sg:a tion Testing Facility ;tl;ll(rll}t])er @ ill‘logllt,;()m
Distribution (Continued)
Distribution to blood cells after a single oral Dog Oral Shionogi & Co., | S-297995-PB- 4.2.2.2-10
administration of [carbonyl-'*C]-naldemedine Ltd. 177-N
tosylate
Tissue distribution after a single oral Pregnant rat Oral - S-297995-PF- 4.2.2.3-05
administration of [carbonyl-'*C]-naldemedine 238-N
tosylate __&0025)
Excretion into milk after a single oral Nursing rat Oral - S-297995-PF- 4.2.2.5-05
administration of [carbonyl-'*C]-naldemedine 239-N
tosylate &0026)
Metabolism
Metabolite profiling of naldemedine tosylate after | Mouse Oral Shionogi & Co., | S-297995-PB- 4.2.2.4-02
a single oral administration of Ltd. 241-N
[carbonyl-'*C]-naldemedine tosylate
Metabolite profiling of naldemedine tosylate after | Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.4-03
a single oral administration of Ltd. 060-N
[oxadiazole-'*C]-naldemedine tosylate
Metabolite profiling of naldemedine tosylate after | Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.4-04
a single oral administration of Ltd. 099-N
[carbonyl-'*C]-naldemedine tosylate

@ In parentheses, CRO study numbers are shown.
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2651 EYHRESRER: —EX (KEZ)

Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Method of . - Stud Location

Type of Study Test System Administration Testing Facility Num}t])er @ in CTD
Metabolism (Continued)

Metabolite profiling of naldemedine tosylate after | Rabbit Oral Shionogi & Co., | S-297995-PB- 4.2.2.4-05

a single oral administration of Ltd. 240-N

[carbonyl-'*C]-naldemedine tosylate

Metabolite profiling of naldemedine tosylate after | Dog Oral Shionogi & Co., | R-297995-PB- 4.2.2.4-06

a single oral administration of Ltd. 061-N

[oxadiazole-'*C]-naldemedine tosylate

Metabolite profiling of naldemedine tosylate after | Dog Oral Shionogi & Co., | S-297995-PB- 4.2.2.4-07

a single oral administration of Ltd. 136-N

[carbonyl-'*C]-naldemedine tosylate

Metabolite profiling of naldemedine tosylate after | Ferret Oral Shionogi & Co., | R-297995-PB- 4.2.2.4-08

a single oral administration of Ltd. 062-N

[oxadiazole-'*C]-naldemedine tosylate

Metabolite profiling of naldemedine tosylate after | Ferret Oral Shionogi & Co., | S-297995-PB- 4.2.2.4-09

a single oral administration of Ltd. 156-N

[carbonyl-'*C]-naldemedine tosylate

Preliminary measurement of Rat, Dog Oral Shionogi & Co., | S-297995-TB- 4.2.2.4-10

naldemedine-(7R)-7-hydroxide in plasma after Ltd. 282-R

repeated administration of naldemedine tosylate

In vitro metabolism of Human hepatocytes In vitro Shionogi & Co., | R-297995-PB- 5.3.2.2-01

[oxadiazole-'*C]-naldemedine tosylate Ltd. 063-N
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26.51 EpEESER: —EBEXR @)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System Z/Ideltr?i(l)l(ilsg:a tion Testing Facility litl;ll(rll}t])er @ ill‘logllt,;()m
Metabolism (Continued)
In vitro identification of responsible enzymes for Human liver microsomes In vitro S-297995-PF- 4.2.2.4-01
naldemedine tosylate metabolism Complementary 200-N
deoxyribonucleic acid (8221179)
(cDNA) expressed
cytochrome P450 (CYP)
isozymes
cDNA expressed uridine
diphospho-glucuronosyl
transferase (UGT) isozymes
In vitro inhibitory effects of naldemedine tosylate | Human liver microsomes In vitro R-297995-PF- 5.3.2.2-02
on human CYP enzymes 4-N
085020)
In vitro inhibitory effects of nor-naldemedine on Human liver microsomes In vitro Shionogi & Co., | S-297995-PB- 5.3.2.2-03
human CYP enzymes Ltd. 338-N
In vitro CYP1A2, CYP3A4, UGT1A2, UGT1AS6, Human hepatocytes In vitro S-297995-PF- 5.3.2.2-04
and UGT2B7 induction by naldemedine tosylate 176-N
(8214143)
In vitro CYP2B6 induction by naldemedine Human hepatocytes In vitro S-297995-PF- 5.3.2.2-05
tosylate 208-N
133131)
In vitro CYP1A2, CYP2B6 and CYP3A4 Human hepatocytes In vitro Shionogi & Co., | S-297995-PB- 5.3.2.2-06
induction by nor-naldemedine Ltd. 339-R
@ In parentheses, CRO study numbers are shown.
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2651 EWBEHE: —EF ()
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System lz\s/ldeltr?i(l)l(ilsg:a tion Testing Facility litl;ll(rll}t])er @ iII;OEa’It‘;())n
Excretion
Urinary, biliary, and fecal excretion after a single Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.5-01
oral administration of Ltd. 025-N
[oxadiazole-'*C]-naldemedine tosylate
Urinary, biliary, and fecal excretion after a single Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.5-02
oral administration of [carbonyl-'*C]-naldemedine Ltd. 098-N
tosylate
Urinary and fecal excretion after repeated oral Rat Oral Shionogi & Co., | S-297995-PB- 4.2.2.5-03
administrations of [carbonyl-'*C]-naldemedine Ltd. 191-N
tosylate
Urinary, biliary, and fecal excretion after a single Dog Intravenous, oral, | Shionogi & Co., | R-297995-PB- 4.2.2.2-09
intravenous, oral, or intraduodenal administration and intraduodenal | Ltd. 068-N
of [oxadiazole-'*C]-naldemedine tosylate
Urinary, biliary, and fecal excretion after a single Dog Oral and Shionogi & Co., | S-297995-PB- 4.2.2.2-10
oral or intraduodenal administration of intraduodenal Ltd. 177-N
[carbonyl-'*C]-naldemedine tosylate
Enterohepatic circulation after a single oral Rat Oral Shionogi & Co., | S-297995-PB- 4.2.2.5-04
administration of [carbonyl-'*C]-naldemedine Ltd. 184-N
tosylate

=



LA S 2.6.5 ENHERRBER

2651 EYHRESRER: —EX (KEZ)

Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Method of . - Stud Location

Type of Study Test System Administration Testing Facility Num}t])er @ in CTD
Pharmacokinetic Drug Interactions

In vitro P-glycoprotein (P-gp)-mediated drug Caco-2 cell systems In vitro R-297995-PF- 4.2.2.6-01

interaction of naldemedine tosylate 067-N

)
In vitro substrate assessments of naldemedine Organic anion transporting In vitro S-297995-PF- 4.2.2.6-02
tosylate for human other transporters polypeptide (OATP) 1B1, 285-N
OATPI1B3, Organic cation )

transporter (OCT) 1, OCT2,
Organic anion transporter
(OAT)1, or OAT3 transfected
human embryonic kidney-293
(HEK-293) cells

Caco-2 and CPT-B1 (breast
cancer resistance protein
[BCRP] knockdown) cells

@ In parentheses, CRO study numbers are shown.
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26.51 EpEESER: —EBEXR @)
Test Article: Naldemedine Tosylate;
[Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Type of Study Test System y;;ﬁz?sg:a tion Testing Facility ;tl;ll(rll}t])er @ iII;OEa’It‘;())n
Pharmacokinetic Drug Interactions (Continued)
In vitro inhibitor assessments of naldemedine Recombinant OATP1BI, In vitro ‘ S-297995-PF- 4.2.2.6-03
tosylate for human other transporters OATPI1B3, OCT1, OCT?2, or 297-N
OATI expressing CHO cells Shionogi-02-
Recombinant OAT3 or BCRP )
expressing MDCKII cells
In vitro inhibitor assessments of nor-naldemedine Recombinant OATP1BI, In vitro r S-297995-PF- 4.2.2.6-04
for human transporters OATP1B3, OCT1, OCT?2, 340-N
OATI, OAT3 expressing 1425-G)
HEK?293 cells, or Caco-2 cell
systems
In vitro investigation for protein binding site of Human serum albumin In vitro Shionogi & Co., | S-297995-PB- 5.3.2.1-03
[oxadiazole-'*C]-naldemedine tosylate Ltd. 169-N
Effects on hepatic drug metabolizing enzymes in Rat Oral Shionogi & Co., | R-297995-PB- 4.2.2.6-05
samples obtained from 1-month repeat-dose oral Ltd. 049-L
toxicity study
Effects on hepatic drug metabolizing enzymes in Dog Oral Shionogi & Co., | R-297995-PB- 4.2.2.6-06
samples obtained from 1-month repeat-dose oral Ltd. 050-L
toxicity study
Other
In vitro solubility and permeability Shake-flask method In vitro - S297995-PF- | 4.2.2.7-01
Caco-2 cell systems 288-L
¢ 1GLP
240)
@ In parentheses, CRO study numbers are shown.
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2652 HDWAERUN)T— 3 Uik
2.6.5.2.1 Specification (Lot Number, Specific Radioactivity, Radiochemical Purity, and Chemical Purity) of [**C]-Naldemedine Tosylate
Radiolabeled Specific Radiochemical | Chemical .. Location
Position Lot Number Radioactivity Purity Purity | Peseription | Study Number in CTD
Bl o-12-022-01 198 MBg/mg >97.7% >99.4% | Crystals R-297995-QB-020-N | 4.2.2.1-01
. . (53.5 uCi/mg)
Oxadiazole Ring 1.98 MBg/mg
-011- : 0 0 R -OB-170- -
o2 7-011-01 3.5 pChmey 98.7% 99.7% Crystals $-297995-QB-170-N | 4.2.2.1-02
Fore 2.05 MBq/mg o o
o2 14-023-01 555 pChmey 99.9% 99.8% Crystals R-297995-QB-095-N | 4.2.2.1-03
1.98 MBg/mg R-297995-QB-095-N. | 4.2.2.1-03
1 214-062-01 : > 98,3 99 ’
Carbonyl Group | [JJo214-062-0 3.5 pChmey > 98.3% 99.9% Crystals $297995.0B205N | 422,104
s 1.41 MBg/mg o o
Bl 0350-046-01 (8.1 yChrnes > 99.0% 99.9% Crystals $-297995-QB-205-N | 4.2.2.1-04
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2.6.5.2.2 Determination of Naldemedine in Mouse Plasma by LC/MS/MS for TK Analysis

Study Number S-297995-TB-246-N

Location in CTD 4.2.2.1-05

Test Site Shionogi & Co., Ltd.
Species/Strain Mouse/Hos:HR-1

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from mouse plasma (30 pL) by protein precipitation using methanol containing naldemedine-""Nds
as an internal standard. Extracts were diluted with water/acetonitrile/formic acid (50:50:1), separated by reversed-phase high
performance liquid chromatography (HPLC) on a Cadenza CD-C18 column (2.0 mm x 50 mm; 3 pm), and analyzed by tandem
mass spectrometry (MS/MS) using electrospray ionization interface in the positive ion mode and multiple reaction monitoring.

Study Number Supported

S-297995-TB-249-L

Analyte Naldemedine
Lower Limit of Quantification | 0.0500 ug/mL
Calibration Range 0.05 to 50 pg/mL

Quality Control (QC) Levels

0.05, 1.5, 50 pg/mL

Within-run Precision (%CV)

1.8% t0 4.9%

Accuracy (%Bias)

—1.6%to 1.2%

Recovery

93.6% to 101.7%

Stability in Mouse Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 32 days at —20°C, and at least 4 hours at room temperature

Processed Extract Stability

Stable at least72 hours at 15°C
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2.6.5.2.3 Determination of Naldemedine and Its Metabolites in Mouse or Rat Plasma by LC/MS/MS for TK Analysis

Study Number $-297995-TE-230-L (CRO Study No. JJJJooz1)
Location in CTD 4.2.2.1-06
Good Laboratory Practice (GLP) Y
. es
Compliance
Test Site ]
Species/Strain Mouse/Crl:CD(ICR), Rat/Crl:CD(SD)
Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-O-B-D-glucuronide [naldemedine 3-G]J,
naldemedine 6-O-B-D-glucuronide [naldemedine 6-G], and benzamidine) were extracted from mouse or rat plasma
(30 pL) by protein precipitation using methanol containing naldemedine-'’Nds, nor-naldemedine-ds, naldemedine
3—G—15Nd5, naldemedine 6—G—15Nd5, and benzamidine-ds as internal standards, respectively. For naldemedine and
benzamidine analysis, extracts were diluted with acetonitrile, separated by hydrophilic interaction HPLC on an
Atlantis HILIC Silica column (2.1 mm % 150 mm; 5 um), and analyzed by MS/MS using a Turbolonspray interface
in the positive ion mode and multiple reaction monitoring. For nor-naldemedine, naldemedine 3-G, and
naldemedine 6-G analysis, extracts were diluted with 50 mmol/L phosphoric acid, separated by reversed-phase HPLC
on an Inertsil ODS-3 column (2.1 mm x 50 mm; 5 pm), and analyzed by MS/MS using a Turbolonspray interface in
the positive ion mode and multiple reaction monitoring.

Study Numbers Supported

S-297995-TF-226-L, S-297995-TF-265-L, S-297995-TF-266-L

Mouse

Analyte Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G Benzamidine
Lower Limit of Quantification 20.0 ng/mL 20.0 ng/mL 5.00 ng/mL 5.00 ng/mL 1.00 ng/mL
Calibration Range 20 to 20000 ng/mL 20 to 20000 ng/mL 5 to 5000 ng/mL 5 to 5000 ng/mL 1 to 1000 ng/mL
QC Levels 20, 60, 4000, 16000, | 20, 60, 4000, 16000, 5, 15, 1000, 4000, 5, 15, 1000, 4000, 1, 3, 200, 800,
20000 ng/mL 20000 ng/mL 5000 ng/mL 5000 ng/mL 1000 ng/mL
Within-run Precision (%CV) 0.9% to 6.3% 0.7% to0 6.6% 1.8% 10 9.1% 0.9% to0 6.6% 1.4% t0 9.0%

Between-run Precision (%CV)

5.4%t0 13.2%

2.0% to 13.5%

2.3%t0 13.8%

2.9% to 12.6%

5.5% 10 12.3%

Accuracy (%Bias)

—7.0% to 2.0%

—10.5% to 1.5%

—9.2% to —0.8%

—8.6% to 1.0%

—7.9%to 1.5%

Recovery

107.6% to 122.3%

104.7% to 117.2%

107.9% to 122.9%

107.2% to 126.0%

94.2% to 101.1%

Stability in Mouse Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 28 days at —20°C, and at least 2 hours at room temperature

Processed Extract Stability

Stable at least 8 days
at4°C

Stable at least 7 days
at4°C

Stable at least 7 days
at 4°C

Stable at least 7 days
at 4°C

Stable at least 8 days
at4°C
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2.6.5.2.3 Determination of Naldemedine and lts Metabolites in Mouse or Rat Plasma by LC/MS/MS for TK Analysis (%t &)

Rat

Analyte Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G Benzamidine
Lower Limit of Quantification 20.0 ng/mL 20.0 ng/mL 5.00 ng/mL 5.00 ng/mL 1.00 ng/mL
Calibration Range 20 to 20000 ng/mL 20 to 20000 ng/mL 5 to 5000 ng/mL 5 to 5000 ng/mL 1 to 1000 ng/mL
QC Levels 20, 60, 4000, 16000, | 20, 60, 4000, 16000, 5, 15, 1000, 4000, 5, 15, 1000, 4000, 1, 3,200, 800,
20000 ng/mL 20000 ng/mL 5000 ng/mL 5000 ng/mL 1000 ng/mL
Within-run Precision (%CV) 1.7% to 5.6% 1.2% to 3.0% 1.0% to 6.5% 0.7% to 5.0% 1.1% to 10.5%
Between-run Precision (%CV) 2.6% to 7.5% 1.6% to 3.8% 2.4% to 8.8% 2.5% t0 5.5% 2.8% t0 9.8%

Accuracy (%Bias)

—2.8% 10 6.3%

—1.8% to 4.4%

—2.4% to 7.0%

—1.8% to 6.0%

—2.0%t0 4.3%

Recovery

102.0% to 123.0%

103.8% to 113.8%

97.0% to 119.8%

101.0% to 135.5%

87.4% 10 103.1%

Stability in Rat Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 28 days at —20°C, and at least 2 hours at room temperature

Processed Extract Stability

Stable at least 4 days
at4°C

Stable at least 5 days
at4°C

Stable at least 5 days
at 4°C

Stable at least 5 days
at4°C

Stable at least 4 days
at4°C
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2.6.5.2.4 Determination of Naldemedine in Rat Plasma by LC/MS/MS for PK Analysis

Study Number R-297995-QF-086-N (CRO Study No. -3827—G)
Location in CTD 4.2.2.1-07

Test Site

Species/Strain Rat/Crl:CD(SD), Crlj:WI

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from rat plasma (50 uL) by protein precipitation using acetonitrile with naldemedine-""Nd; as an
internal standard. Extracts were separated by hydrophilic interaction HPLC on a Luna HILIC column (3.0 mm x 50 mm; 3
um), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode and multiple reaction

monitoring.
Study Numbers Supported R-297995-PF-089-N, R-297995-PF-090-N
Analyte Naldemedine
Lower Limit of Quantification 0.0200 ng/mL
Calibration Range 0.02 to 20 ng/mL

QC Levels

0.02, 0.5, and 20 ng/mL

Within-run Precision (%CV)

0.9% to 12.4%

Between-run Precision (%CV)

1.6% t0 9.5%

Accuracy (%Bias)

—1.0% to 1.0%

Recovery

80.4% to 109.0%

Stability in Rat Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 32 days at —20°C, and at least 6 hours at room temperature

Processed Extract Stability

Stable at least 48 hours at 4°C
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2.6.5.2.5 Determination of Naldemedine and Its Metabolites in Rat Plasma by LC/MS/MS for TK Analysis

Study Number R-297995-TB-039-N

Location in CTD 4.2.2.1-08

Test Site Shionogi & Co., Ltd.
Species/Strain Rat/Crl:CD(SD)

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-G, and naldemedine 6-G) were extracted from rat plasma
(30 pL) by protein precipitation using 50 mmol/L phosphoric acid in acetonitrile containing naldemedine-""Nds,
nor-naldemedine-ds, naldemedine 3—G—15Nd5, and naldemedine 6-G-">Nd; as internal standards, respectively. Extracts were
diluted with 50 mmol/L phosphoric acid, separated by reversed-phase HPLC on a Inertsil ODS-3 column (2.1 mm x 33 mm; 5
um), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode and multiple reaction
monitoring.

Study Numbers Supported

R-297995-TB-047-L, R-297995-TB-048-L, R-297995-TB-091-L

Analyte

Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G

Lower Limit of Quantification

20.0 ng/mL 20.0 ng/mL 20.0 ng/mL 2.00 ng/mL

Calibration Range

20 to 10000 ng/mL 20 to 10000 ng/mL 20 to 10000 ng/mL 2 to 1000 ng/mL

QC Levels

20, 600, 10000 ng/mL 20, 600, 10000 ng/mL 20, 600, 10000 ng/mL 2, 60, and 1000 ng/mL

Within-run Precision (%CV)

0.9% to 3.8% 1.7% to 7.4% 1.7% to 6.9% 1.6% 10 9.7%

Between-run Precision (%CV)

2.9% to 4.7% 2.6% to 8.6% 1.9% to 5.6% 8.6% t0 10.1%

Accuracy (%Bias)

6.3% 10 16.3% 4.8% to 11.5% 4.6% to 7.0% 1.4% to 7.0%

Recovery

101.5% to 107.3% 98.6% to 101.1% 104.6% to 107.1% 91.6% to 109.7%

Stability in Rat Plasma

Stable after 5 freeze-thaw cycles at —20°C, at least 70 days at —20°C, and at least 4 hours at room temperature

Processed Extract Stability

Stable at least 24 hours at 10°C

-27 -




FILTADY

2.6.5 EMBESABRMER

2.6.5.2.6 Determination of Naldemedine in Rat Plasma by LC/MS/MS for TK Analysis (2)

Study Number R-297995-TF-101-N (CRO Study No. -055—095)
Location in CTD 4.2.2.1-09

Test Site

Species/Strain Rat/Crl:CD(SD)

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from rat plasma (30 uL) by protein precipitation using 50 mmol/L phosphoric acid in acetonitrile
containing naldemedine-'"Ndj as an internal standard. Extracts were diluted with 50 mmol/L phosphoric acid, separated by
reversed-phase HPLC on an Inertsil ODS-3 column (2.1 mm % 33 mm; 5 um), and analyzed by MS/MS using electrospray
ionization interface in the positive ion mode and multiple reaction monitoring.

Study Number Supported

R-297995-TF-108-L

Analyte

Naldemedine

Lower Limit of Quantification

20.0 ng/mL

Calibration Range

20 to 10000 ng/mL

QC Levels

20, 50, 500, 8000, 10000 ng/mL

Within-run Precision (%CV)

1.3% t0 5.6%

Between-run Precision (%CV)

3.7% to 8.7%

Accuracy (%Bias)

—9.4% to 7.3%

Recovery

64.2% to 111.0%

Processed Extract Stability

Stable at least 61 hours at 10°C
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2.6.5.2.7 Determination of Naldemedine and Its Metabolites in Rat Plasma by LC/MS/MS for PK Analysis

Study Number S-297995-PF-185-N (CRO Study No. -055— 188)
Location in CTD 4.2.2.1-10

Test Site

Species/Strain Rat/Crlj: Wistar

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-G, naldemedine 6-G, and naldemedine-carboxylic acid
[naldemedine-CA]) were extracted from rat plasma (30 puL) by protein precipitation using acetonitrile/methanol (1:1)
containing naldemedine—lSNd5, nor-naldemedine-ds, naldemedine 3—G—15Nd5, naldemedine 6—G—15Nd5, and naldemedine-CA-d
as internal standards, respectively. Extracts were diluted with 2% propylene glycol in ethanol, evaporated, and dissolved

with 50 mmol/L phosphoric acid/methanol (9:1).

The resultant solution was separated by reversed-phase HPLC on an

Inertsil ODS-3 column (2.1 mm x 50 mm; 5 pm), and analyzed by MS/MS using electrospray ionization interface in the

positive ion mode and multiple reaction monitoring.

Study Numbers Supported

S-297995-EB-257.F1-N, S-297995-PF-197-N, S-297995-PF-198-N, S5-297995-PF-250-N, S-297995-PF-251-N

Analyte Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G Naldemedine-CA
Lower Limit of Quantification 0.0100 ng/mL 0.0400 ng/mL 0.0400 ng/mL 0.0400 ng/mL 0.0400 ng/mL
Calibration Range 0.01 to 10 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL
QC Levels 0.01, 0.02,0.3, 8, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32,
10 ng/mL 40 ng/mL 40 ng/mL 40 ng/mL 40 ng/mL

Within-run Precision (%CV) 2.9% to 7.5% 2.4% 10 9.2% 2.9% 10 13.3% 2.2% to0 8.5% 1.8% t0 6.9%
Between-run Precision (%CV) 3.4% to 8.8% 3.8% t0 6.6% 5.8% t0 10.1% 5.0% t0 6.2% 2.6% to 7.3%
Accuracy (%Bias) 0.0% to 4.3% —0.8% to0 5.6% 0.0% to 6.9% —0.8% to 6.8% —3.3% to 1.6%
Recovery 94.4% to 111.2% 91.4% to 101.7% 90.5% to 107.3% 87.6% to 103.7% 89.6% to 97.6%

Stability in Rat Plasma

Stable after 3 freeze-thaw cycles at —80°C, at least 33 days at —80°C, and at least 24 hours at room temperature

Processed Extract Stability

Stable at least 96 hours at 4°C
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2.6.5.2.8 Determination of Naldemedine in Rat or Dog Plasma by LC/MS/MS for PK Analysis

Study Number R-297995-QB-069-N

Location in CTD 4.2.2.1-11

Test Site Shionogi & Co., Ltd.

Species/Strain Rat/Crl:CD(SD), Dog/TOYO beagle
Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from rat or dog plasma (30 pL) by protein precipitation using acetonitrile/methanol
mixture containing naldemedine-'">Nds as an internal standard. ~ Extracts were diluted with 42 mmol/L phosphoric
acid in water/methanol (1:1) and separated by reversed-phase HPLC on an Inertsil ODS-SP column (2.1 mm x
100 mm; 5 pm), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode and
multiple reaction monitoring.

Study Numbers Supported

R-297995-PB-059-N, R-297995-PB-068-N, R-297995-PB-070-N, R-297995-PB-097-N, S-297995-PB-161-N

Analyte

Naldemedine

Lower Limit of Quantification

0.500 ng/mL

Calibration Range

0.5 to 1000 ng/mL

QC Levels

0.5, 20, 1000 ng/mL

Within-run Precision (%CV) 0.6% to 5.6%
Between-run Precision (%CV) | 4.3% to 8.1%
Rat Accuracy (%Bias) —1.7% to 7.5%
Recovery 102.9% to 108.6%
Stability in Rat Plasma Stable after 3 freeze-thaw cycles at —20°C, at least 32 days at —20°C, and at least 4 hours at room temperature
Processed Extract Stability Stable at least 24 hours at 10°C
Within-run Precision (%CV) 0.7% to 1.0%
Accuracy (%Bias) —5.0% to 3.8%
Dog Recovery 84.5% t0 99.6%
Stability in Dog Plasma Stable after 3 freeze-thaw cycles at —20°C, at least 28 days at —20°C, and at least 4 hours at room temperature
Processed Extract Stability Stable at least 24 hours at 10°C
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2.6.5.2.9 Determination of Naldemedine in Rabbit Plasma by LC/MS/MS for TK Analysis

Study Number R-297995-TF-112-N (CRO Study No. -055— 106)
Location in CTD 4.2.2.1-12

Test Site

Species/Strain Rabbit/Kbl:JW

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from rabbit plasma (30 pL) by protein precipitation using 50 mmol/L phosphoric acid in
acetonitrile containing naldemedine-'"Ndj as an internal standard. Extracts were diluted with 50 mmol/L phosphoric acid,
separated by reversed-phase HPLC on an Inertsil ODS-3 column (2.1 mm X 33 mm; 5 pm), and analyzed by MS/MS using
electrospray ionization interface in the positive ion mode and multiple reaction monitoring

Study Number Supported

S-297995-TF-119-L

Analyte

Naldemedine

Lower Limit of Quantification

20.0 ng/mL

Calibration Range

20 to 10000 ng/mL

QC Levels

20, 50, 500, 8000, 10000 ng/mL

Within-run Precision (%CV)

1.7% to 10.9%

Between-run Precision (%CV)

2.8% t0 9.4%

Accuracy (%Bias)

—2.0% to 3.2%

Recovery

105.5% to 118.7%

Stability in Rabbit Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 71 days at —20°C, and at least 28 hours at room temperature

Processed Extract Stability

Stable at least 63 hours at 10°C
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2.6.5.2.10 Determination of Naldemedine and Its Metabolites in Rabbit Plasma by LC/MS/MS for TK Analysis

Study Number S-297995-TF-168-N (CRO Study No. -055— 168)
Location in CTD 4.2.2.1-13

Test Site

Species/Strain Rabbit/Kbl:JW

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-G, and naldemedine 6-G) were extracted from rabbit
plasma (30 pL) by protein precipitation using methanol containing naldemedine-'"Nds, nor-naldemedine-ds, naldemedine
3-G-""Nds, and naldemedine 6-G-'°Nd; as internal standards, respectively. Extracts were diluted with 50 mmol/L phosphoric
acid, separated by reversed-phase HPLC on an Inertsil ODS-3 column (2.1 mm x 50 mm; 5 pm), and analyzed by MS/MS
using electrospray ionization interface in the positive ion mode and multiple reaction monitoring.

Study Number Supported

S-297995-TF-182-L

Analyte

Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G

Lower Limit of Quantification

20.0 ng/mL 20.0 ng/mL 20.0 ng/mL 2.00 ng/mL

Calibration Range

20 to 10000 ng/mL 20 to 10000 ng/mL 20 to 10000 ng/mL 2 to 1000 ng/mL

QC Levels

2,5,50, 800, and
1000 ng/mL

20, 50, 500, 8000,
10000 ng/mL

20, 50, 500, 8000,
10000 ng/mL

20, 50, 500, 8000,
10000 ng/mL

Within-run Precision (%CV)

1.6% to 6.2% 2.3% t0 4.6% 1.7% to0 4.9% 0.5% to 3.3%

Between-run Precision (%CV)

2.8%t0 6.7% 3.4% t0 6.3% 3.5% to 4.5% 1.6% to 5.1%

Accuracy (%Bias)

—3.0% to 6.2% —3.8% t0 4.9% —0.8% to 4.6% —8.4% to —1.6%

Recovery

103.5% to 120.0% 99.6% to 114.2% 101.4% to 118.1% 88.0% to 103.1%

Stability in Rabbit Plasma

Stable after 3 freeze-thaw cycles at —20°C, at least 64 days at —20°C, and at least 25 hours at room temperature

Processed Extract Stability

Stable at least 51 hours at 10°C
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2.6.5.2.11 Determination of Naldemedine and Its Metabolites in Dog Plasma by LC/MS/MS for TK Analysis
Study Number R-297995-TB-040-N

Location in CTD 4.2.2.1-14

Test Site Shionogi & Co., Ltd.

Species/Strain Dog/TOYO beagle

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-G, and naldemedine 6-G) were extracted from dog plasma
(30 pL) by protein precipitation using 50 mmol/L phosphoric acid in acetonitrile containing naldemedine-'>Nds, naldemedine
3-G-"’Nds, and naldemedine 6-G-'°Nd; as internal standards, respectively. Extracts were diluted with 50 mmol/L phosphoric
acid, separated by reversed-phase HPLC on a Inertsil ODS-3 column (2.1 mm X 33 mm; 5 pm), and analyzed by MS/MS
using electrospray ionization interface in the positive ion mode and multiple reaction monitoring.

Study Numbers Supported

R-297995-TB-045-L, R-297995-TB-046-L

Analyte

Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G

Lower Limit of Quantification

20.0 ng/mL 20.0 ng/mL 20.0 ng/mL 2.00 ng/mL

Calibration Range

20 to 10000 ng/mL 20 to 10000 ng/mL 20 to 10000 ng/mL 2 to 1000 ng/mL

QC Levels

20, 600, 10000 ng/mL 20, 600, 10000 ng/mL 20, 600, 10000 ng/mL 2,60, 1000 ng/mL

Within-run Precision (%CV)

0.8% to 6.8% 0.9%t0 5.5% 0.9% to 6.5% 0.9% to 13.0%

Between-run Precision (%CV)

1.8%t0 5.5% 3.1%t0 5.6% 2.0% to 4.6% 1.8% t0 10.1%

Accuracy (%Bias)

4.8% t0 6.6% —0.3% t0 4.9% 3.3%106.2% 2.8% 10 5.2%

Recovery

101.2% to 105.5% 93.3% to 106.4% 82.1% to 104.2% 111.6% to 143.4%

Stability in Rat Plasma

Stable after 5 freeze-thaw cycles at —20°C, at least 134 days at —20°C, and at least 4 hours at room temperature

Processed Extract Stability

Stable at least 24 hours at 10°C
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2.6.5.2.12 Determination of Naldemedine in Dog Plasma by LC/MS/MS for TK Analysis

Study Number R-297995-TF-102-N (CRO Study No. -055—096)
Location in CTD 4.2.2.1-15

Test Site

Species/Strain Dog/TOYO Beagle

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from dog plasma (30 puL) by protein precipitation using 50 mmol/L phosphoric acid in acetonitrile
containing naldemedine-""Ndjs as an internal standard. ~Extracts were diluted with 50 mmol/L phosphoric acid, separated by
reversed-phase HPLC on an Inertsil ODS-3 column (2.1 mm % 33 mm; 5 um), and analyzed by MS/MS using electrospray
ionization interface in the positive ion mode and multiple reaction monitoring.

Study Number Supported

S-297995-TF-109-L

Analyte

Naldemedine

Lower Limit of Quantification

20.0 ng/mL

Calibration Range

20 to 10000 ng/mL

QC Levels

20, 50, 500, 8000, 10000 ng/mL

Within-run Precision (%CV)

1.9% 10 5.3%

Between-run Precision (%CV)

4.4% to 12.1%

Accuracy (%Bias)

—2.5% to 1.5%

Recovery

59.4% to 104.7%

Processed Extract Stability

Stable at least 73 hours at 10°C

-34 -




FILTADY

2.6.5 EMBESABRMER

2.6.5.2.13 Determination of Naldemedine and Its Metabolite in Dog Plasma by LC/MS/MS for TK Analysis

Study Number S-297995-TF-220-N (CRO Study No. -055—23 )
Location in CTD 4.22.1-16

Test Site

Species/Strain Dog/TOYO Beagle

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine and its metabolite (benzamidine) were extracted from dog plasma (30 pL) by protein precipitation using
methanol containing naldemedine-""Nds and benzamidine-ds as internal standards, respectively, and acetonitrile. Extracts
were diluted with acetonitrile, separated by hydrophilic interaction HPLC on an Atlantis HILIC Silica column (2.1 mm X 150
mm; 5 um), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode and multiple reaction
monitoring.

Study Number Supported

S-297995-TF-219-L

Analyte Naldemedine Benzamidine
Lower Limit of Quantification 20.0 ng/mL 0.500 ng/mL
Calibration Range 20 to 10000 ng/mL 0.5 to 250 ng/mL
QC Levels 20, 50, 500, 8000, 10000 ng/mL 0.5, 1.25, 12.5, 200, 250 ng/mL
Within-run Precision (%CV) 2.5% t0 5.3% 1.5% to 7.7%
Between-run Precision (%CV) 4.8% to0 6.2% 2.3% to 10.0%
Accuracy (%Bias) —0.9% to 6.0% —0.8% to 1.0%
Recovery 84.5% t0 91.2% 90.5% to 104.4%
el . Stable after 3 freeze-thaw cycles at —20°C, at least 65 days at
Stability in Dog Plasma - —20°C, and at least 4 hours th room temperature g

Processed Extract Stability

Stable at least 49 hours at 10°C

-35-



FILTADY

2.6.5 EMBESABRMER

2.6.5.2.14 Determination of Naldemedine in Ferret Plasma by LC/MS/MS for PK Analysis

Study Number R-297995-QF-087-N (CRO Study No. - 3828-G)
Location in CTD 4.22.1-17

Test Site

Species/Strain Ferret/Marshall

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Naldemedine was extracted from ferret plasma (50 uL) by protein precipitation using acetonitrile containing
naldemedine-'"Nd; as an internal standard. Extracts were separated by hydrophilic interaction HPLC on a Luna HILIC Silica
column (3.0 mm X 50 mm; 3 pm), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode
and multiple reaction monitoring.

Study Number Supported

R-297995-PF-088-N

Analyte Naldemedine
Lower Limit of Quantification 0.0200 ng/mL
Calibration Range 0.02 to 20 ng/mL

QC Levels

0.02, 0.5, 20 ng/mL

Within-run Precision (%CV)

1.8% to 12.2%

Between-run Precision (%CV)

1.8% t0 9.7%

Accuracy (%Bias) —3.2% t0 0.5%
Recovery 92.1% to 98.6%
Stability in Dog Plasma Stable after 3 freeze-thaw cycles at —20°C, at least 32 days at —20°C, and at least 6 hours at room temperature

Processed Extract Stability

Stable at least 48 hours at 4°C
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2.6.5.2.15 Determination of Morphine in Rat or Ferret Plasma by LC/MS/MS for PK Analysis

Study Number S-297995-PF-248-N (CRO Study No. -055—259)
Location in CTD 4.22.1-18

Test Site

Species/Strain Rat/Crlj: Wistar, Ferret/Marshall

Matrix Plasma (Anticoagulant: heparin)

Method Summary

Morphine was extracted from rat or ferret plasma (25 pL) by protein precipitation using acetonitrile/methanol (1:1)
with ethylmorphine as an internal standard. Extracts were evaporated, dissolved in 5 mmol/L ammonium acetate,
separated by reversed-phase HPLC on a TSKgel VMpak-25 column (2.0 mm x 150 mm; 7 um), and analyzed by
MS/MS using electrospray ionization interface in the positive ion mode and multiple reaction monitoring.

Study Numbers Supported

S-297995-PF-250-N, S-297995-PF-251-N

Analyte

Morphine

Lower Limit of Quantification

5.00 ng/mL

Calibration Range

5 to 2500 ng/mL

QC Levels

5, 10,200, 2000, 2500 ng/mL

Within-run Precision (%CV) 2.6% to 7.0%
Between-run Precision (%CV) | 3.0% to 6.3%
Accuracy (%Bias) —3.2% to 1.5%
Rat Recovery 85.3% to 89.3%
Stability in Rat Plasma Stable after 3 freeze-thaw cycles at —20°C, at least 28 days at —20°C, and at least 25 hours at room temperature
Processed Extract Stability Stable at least 81 hours at 4°C
Within-run Precision (%CV) 1.0% to 3.9%
Between-run Precision (%CV) | 2.5% to 6.9%
Accuracy (%Bias) —6.4% to 0.0%
Ferret  "Recovery 77.3% to 83.1%
Stability in Ferret Plasma Stable after 3 freeze-thaw cycles at —20°C, at least 31 days at —20°C, and at least 24 hours at room temperature
Processed Extract Stability Stable at least 74 hours at 4°C
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2.6.5.2.16 Determination of Naldemedine and Its Metabolites in Rat Brain by LC/MS/MS for PK Analysis

Study Number S-297995-PF-186-N (CRO Study No. -055— 189)
Location in CTD 4.22.1-19

Test Site

Species/Strain Rat/Crlj: Wistar

Matrix Brain

Method Summary

Naldemedine and its metabolites (nor-naldemedine, naldemedine 3-G, naldemedine 6-G, and naldemedine-CA) were extracted
from rat brain homogenate (75 pL, 3-fold, brain/water = 1:2) by protein precipitation using acetonitrile containing
naldemedine—lSNd5, nor-naldemedine-ds, naldemedine 3—G—15Nd5, naldemedine 6—G—15Nd5, and naldemedine-CA-dg as internal
standards, respectively. Extracts were diluted with 2% propylene glycol in ethanol, evaporated, and dissolved with 100

mmol/L ammonium formate (pH 9.5).

The resultant solution was extracted by solid phase extraction, evaporated, dissolved

with 50 mmol/L phosphoric acid/methanol (9:1), separated by reversed-phase HPLC on an Inertsil ODS-3 column (2.1 mm x
50 mm; 5 pm), and analyzed by MS/MS using electrospray ionization interface in the positive ion mode and multiple reaction

monitoring.

Study Numbers Supported

S-297995-EB-257.F1-N, S-297995-PF-198-N

Analyte Naldemedine Nor-naldemedine Naldemedine 3-G Naldemedine 6-G Naldemedine-CA

Lower Limit of Quantification 0.0100 ng/mL 0.0400 ng/mL 0.0400 ng/mL 0.0400 ng/mL 0.0400 ng/mL

Calibration Range 0.01 to 10 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL 0.04 to 40 ng/mL

QC Levels 0.01, 0.02, 0.3, 8, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32, 0.04, 0.08, 1.2, 32,
10 ng/mL 40 ng/mL 40 ng/mL 40 ng/mL 40 ng/mL

Within-run Precision (%CV)

2.6% t0 12.8%

4.4%t0 13.1%

7.0% to 10.8%

3.2%1t05.3%

1.9% to 9.4%

Between-run Precision (%CV)

3.8%to 7.4%

4.3% to 8.8%

5.1%1t09.1%

3.7% 10 8.3%

3.1% to 8.0%

Accuracy (%Bias)

—4.0% to 4.5%

—2.5% 10 5.6%

—2.5%102.8%

—3.3%t0 2.8%

—4.2% t0 5.6%

Recovery

79.0% to 80.9%

67.9% to 80.8%

62.4% to 82.5%

77.4% to 87.5%

68.6% to 76.2%

Stability in Rat Plasma

Stable after 3 freeze-thaw cycles at —80°C, at least 33 days at —80°C, and at least 25 hours at room temperature

Processed Extract Stability

Stable at least 105 hours at 4°C
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2.6.5.3.1 Plasma and Blood Concentrations of Radioactivity and Plasma Concentration of Naldemedine after a Single Oral Administration of

[Oxadiazole-'*C]-Naldemedine Tosylate in Rats

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals | M/4

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Sample Plasma for radioactivity and naldemedine, Blood for radioactivity

Analyte Radioactivity (naldemedine equivalent), Naldemedine

Assay Liquid scintillation counting (LSC) for radioactivity, LC/MS/MS for naldemedine

Pharmacokinetic Parameters Radioactivity in Plasma Naldemedine in Plasma Radioactivity in Blood
Maximum concentration (Cnax, 52,8+ 11.7 42.7+9.4 41.8+1.6
ng/mL)

Time to maximum plasma 1.50+0.58 1.50+0.58 8.00 = 0.00
concentration (T .y, hr)

Terminal elimination half-life 4184041 1.90 + 0.42 17.849.7
(tipz hr)

Area under the concentration-time

curve from time 0 to infinity 609 + 70 213 £38 763 + 81
(AUC.inf, ng-hr/mL)

Mean residence time from time 0

to infinity (MRT,, hr) 8.41+0.29 3.75+£0.31 15.1+3.6
Area under the concentration-time

curve (AUC) Ratio to 348+2.8

Radioactivity (%)

Data are expressed as the mean =+ standard deviation (S.D.)

Study Number

R-297995-PB-059-N

Location in CTD

4.2.2.2-01
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2.6.5.3.2 Plasma and Blood Concentrations of Radioactivity and Plasma Concentration of Naldemedine after a Single Oral Administration of
[Carbonyl-"*C]-Naldemedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals | M/4

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Single oral administration

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 2.05 MBg/mg (55.5 pCi/mg)

Sample Plasma for radioactivity and naldemedine, Blood for radioactivity

Analyte Radioactivity (naldemedine equivalent), Naldemedine

Assay LSC for radioactivity, LC/MS/MS for naldemedine

Pharmacokinetic Parameters Radioactivity in Plasma Naldemedine in Plasma Radioactivity in Blood
Cinax (ng/mL) 79.8 +13.9 73.3+13.1 55.6+10.3
Tonax (hr) 1.00 + 0.00 1.00 + 0.00 1.00 +0.00
t1, (hr) 15.9+6.5 1.77 +0.38 13.1+£6.2
AUC.in¢ (ng-hr/mL) 489 + 49 293 £36 360 +35
MRT¢ (hr) 12.1+4.38 3.22+0.55 11.4+£5.0
AUC Ratio to Radioactivity (%) 60.2+6.7

Data are expressed as the mean + S.D.

Study Number R-297995-PB-097-N

Location in CTD 4.2.2.2-02
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2.6.5.3.3 Dose-Linearity of Naldemedine after a Single Intravenous Administration of Naldemedine Tosylate in Rats

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals | M/4/Group

Feeding Condition Non-fasted

Vehicle/Formulation (N,N-Dimethylacetamide/Saline)/solution

Method of Administration

Single intravenous administration

Dose (mg/kg as free base)

05,1

Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters 0.5 mg/kg 1 mg/kg
Es‘Flmated plasma concentration at 755 + 127 1940 + 150
0 time (ng/mL)

AUC it (ng-hr/mL) 351+29 725+ 61
Total clearance (CLyy, mL/hr/kg) 1430 £ 120 1390 £ 120
t1, (hr) 1.02+0.15 1.27+0.19
Volume of distribution at steady

state (Vd., mL/ke) 1180 + 80 1240 £ 80
MRT ;¢ (hr) 0.826 +0.053 0.898 £ 0.055
Data are expressed as the mean + S.D.

Study Number R-297995-PB-070-N

Location in CTD 4.2.2.2-03
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2.6.5.3.4 Dose-Linearity and Food Effect of Naldemedine after a Single Oral Administration of Naldemedine Tosylate in Rats

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals | M/4/Group

Method of Administration Single oral administration

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Feeding Condition Non-fasted for 0.3, 1, 3, 10 mg/kg, fasted for | mg/kg

Dose (mg/kg as free base) 0.3,1,3,10

Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters Non-fasted Rat Fasted Rat
0.3 mg/kg 1 mg/kg 3 mg/kg 10 mg/kg 1 mg/kg

Cinax (ng/mL) 18.8+5.4 37.9+3.4 168 £48 853 £175 114 +£31

T ax (hr) 0.875 +£0.250 1.00 £ 0.00 1.13+0.63 0.625 £ 0.250 0.438 £0.125

ty2.. (hr) 1.87 +0.63 1.89 +0.54 1.66 +0.55 1.34+0.34 1.36+0.19

MRT;; (hr) 3.04 +0.95 3.32+0.70 3.20+0.59 2.65+0.48 2.23+0.33

AUC,.int (ng-hr/mL) 67.6 +24.1 172 £33 674 + 166 2650 + 220 291 +£21

Bioavailability (BA, %) 32.1+114 24.5+4.7 320+79 37.7+3.2 414+29

Data are expressed as the mean + S.D.

Study Number R-297995-PB-070-N

Location in CTD 4.2.2.2-03
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2.6.5.3.5 Dose-Linearity of Naldemedine after a Single Oral Administration of Naldemedine Tosylate in Rats with Subcutaneously Administered

Morphine-Induced Constipation

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj: WI

Gender (M/F)/Number of Animals | M/4/Group

Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

0.03,0.1,0.3,1

Morphine Treatment

Morphine hydrochloride (3 mg/kg) was administered subcutaneously at 15 minutes after dosing of naldemedine tosylate.

Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters 0.03 mg/kg ® 0.1 mg/kg 0.3 mg/kg 1 mg/kg
Cinax (ng/mL) 2.94+0.36 102£2.3 30.8+15.3 191 + 62

T ax (hr) 0.44+0.13 0.50 +0.00 0.88 +0.75 0.56+0.31
AUC.in¢ (ng-hr/mL) 11.5+1.8 53.8+10.1 114 +£13 590 £ 100

Data are expressed as the mean + S.D.

@ The plasma concentration 1 hour (evaluation time in this model) after a single oral administration of naldemedine tosylate at 0.03 mg/kg (efficacious dose) in rats was

2.51 ng/mL.
Study Number R-297995-PF-089-N (CRO Study No. JI3825-G)
Location in CTD 4.2.2.2-04
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2.6.5.3.6 Dose-Linearity of Naldemedine after a Single Oral Administration of Naldemedine Tosylate in Rats with Castor Qil-induced Diarrhea

Inhibited by Subcutaneously Administered Morphine

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals | M/4/Group

Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

0.01, 0.03,0.1, 0.3

Castor Oil and Morphine Castor oil (2 mL/animal) was single-administered orally at 45 minutes after dosing of naldemedine tosylate, and morphine
Treatment hydrochloride (1 mg/kg) was administered subcutaneously at 15 minutes after dosing of castor oil.

Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters 0.01 mg/kg® 0.03 mg/kg 0.1 mg/kg 0.3 mg/kg

Cinax (ng/mL) 1.51£0.61 5.56+1.22 20.9+10.7 63.6 +33.9

Tnax (hr) 1.00£0.71 0.50 = 0.00 0.56 +0.31 0.50 = 0.00
AUCy.in¢ (ng-hr/mL) 6.91 +1.38 16.5+2.1 56.3+16.9 179 + 56

Data are expressed as the mean + S.D.

@ The plasma concentration 2 hours (evaluation time in this model) after a single oral administration of naldemedine tosylate at 0.01 mg/kg (efficacious dose) in rats was

0.974 ng/mL.
Study Number R-297995-PF-090-N (CRO Study No. JI3826-G)
Location in CTD 4.2.2.2-05
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2.6.5.3.7 Plasma Concentrations of Naldemedine and Its Metabolites after a Single Oral Administration of Naldemedine Tosylate in Rats

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj: WI

Gender (M/F)/Number of Animals M/4/Group

Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 1,3,5,7, 10,30

Sample Plasma

Analyte Naldemedine, Nor-naldemedine, Naldemedine 3-G, Naldemedine 6-G, Naldemedine-CA

Assay LC/MS/MS

Pharmacokinetic Parameters 1 mg/kg 3 mg/kg 5 mg/kg 7 mg/kg 10 mg/kg 30 mg/kg

Ciax (ng/mL) Naldemedine 77.6 £36.1 282 +£45 518+73 697 £214 915+90 3260 + 720
Nor-naldemedine 3.88+1.36 169+1.9 36.6+5.9 43.8+14.1 51.5+4.7 193 +26
Naldemedine 3-G 3.06+1.56 10.6 £3.7 16.2+3.9 18.6+5.3 229+7.6 51.4+16.6
Naldemedine 6-G 0.275+0.120 0.955 +0.488 1.72+0.72 1.99 £0.56 2.01+1.08 3.97+1.69
Naldemedine-CA 0.145 + 0.062 0.852+0.772 0.858 +0.506 2.00+1.87 2.96+1.23 2.79+1.21

T max (hr) Naldemedine 0.750 + 0.842 0.813 +0.800 0.563 +0.315 0.875+0.250 1.88+1.55 3.00+1.15
Nor-naldemedine 1.63 £1.60 0.750 +0.289 1.00 +0.00 1.00 +0.00 1.88+1.55 3.00+1.15
Naldemedine 3-G 0.438 +£0.125 0.500 + 0.000 0.625 +0.250 0.688 £ 0.375 0.875+0.750 3.00+1.51
Naldemedine 6-G 0.250 + 0.000 0.375+0.144 0.438 +£0.125 0.438 +£0.125 0.375+0.144 0.500 + 0.354
Naldemedine-CA 5.00+2.58 5.50+1.91 6.00 +1.63 5.50+1.91 4.00+0.00 6.00 +£2.00

Area under the Naldemedine 270 + 36 1110 +330 1940 + 350 2460 + 330 4000 + 930 15700 £ 2900

concentration-time Nor-naldemedine 22.3+4.8 73.9+14.2 146 £ 28 179 + 37 249 + 60 1050 +£90

curve from time 0 to | Naldemedine 3-G 6.19+1.23 20.8+6.4 40.6 £ 16.5 45.7+5.7 66.5+27.8 228 +40

24 hours (AUCq.24n, | Naldemedine 6-G 0.192 +0.053 0.914 +0.444 2.03+0.50 2.56+0.57 3.16 £1.46 11.4+43

ng-hr/mL) Naldemedine-CA 0.620 + 0.245 3.06+ 1.85 8.56 +8.98 21.8+16.1 24.5+10.6 36.3+4.5

Data are expressed as the mean + S.D.

Study Number

S-297995-PF-197-N (CRO Study No. JJJo35-191)

Location in CTD

4.2.2.2-06
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2.6.5.3.8 Plasma and Brain Concentrations of Naldemedine and Its Metabolites after a Single Oral Administration of Naldemedine Tosylate in Rats

with Subcutaneously Administered Morphine-induced Analgesia

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj: WI

Gender (M/F)/Number of Animals M/4/Group

Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Single oral administration

Dose (mg/kg as free base) 3,5,7,10,30

Morphine Treatment Il:/é(i)rrllshine hydrochloride (6 mg/kg) was administered subcutaneously at 45 minutes prior to each sampling time

Sample Plasma, Brain

Analyte Naldemedine, Nor-naldemedine, Naldemedine 3-G, Naldemedine 6-G, Naldemedine-CA

Assay LC/MS/MS

Pharmacokinetic Parameters in Plasma 3 mg/kg 5 mg/kg 7 mg/kg 10 mg/kg 30 mg/kg

Cinax (ng/mL) Naldemedine 167 300 433 636 1730
Nor-naldemedine 10.7 16.5 23.7 34.8 89.1
Naldemedine 3-G 4.71 7.07 8.16 12.7 38.2
Naldemedine 6-G 0.202 0.385 0.345 0.869 1.90
Naldemedine-CA 0.115 0.565 0.364 0.374 2.86

Tinay (hr) Naldemedine 1.00 1.00 1.00 1.00 1.00
Nor-naldemedine 1.00 1.00 1.00 4.00 4.00
Naldemedine 3-G 1.00 1.00 1.00 1.00 1.00
Naldemedine 6-G 1.00 1.00 1.00 1.00 1.00
Naldemedine-CA 4.00 4.00 1.00 4.00 4.00

AUC o4 (ng-hr/mL) | Naldemedine 819 1140 2160 3000 10500
Nor-naldemedine 65.1 89.5 156 248 651
Naldemedine 3-G 17.5 22.3 36.0 50.8 188
Naldemedine 6-G 0.454 N.C. 0.941 2.01 6.43
Naldemedine-CA 0.788 3.55 1.90 2.61 32.2

Data are expressed as the mean value.
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2.6.5.3.8 Plasma and Brain Concentrations of Naldemedine and Its Metabolites after a Single Oral Administration of Naldemedine Tosylate in Rats
with Subcutaneously Administered Morphine-induced Analgesia (ft =)

Test Article: Naldemedine Tosylate

Pharmacokinetic Parameters in Brain 3 mg/kg 5 mg/kg 7 mg/kg 10 mg/kg 30 mg/kg

Crnax (ng/8) Naldemedine 7.01 8.44 16.0 27.9 72.4
Nor-naldemedine 0.119 0.173 0.288 0.487 1.15
Naldemedine 3-G 0.0355 0.0523 0.0719 0.108 0.319
Naldemedine 6-G N.C. N.C. N.C. N.C. N.C.
Naldemedine-CA 0.0451 0.125 0.132 0.0776 0.327

Tinax (hr) Naldemedine 4.00 1.00 4.00 4.00 4.00
Nor-naldemedine 4.00 1.00 4.00 4.00 4.00
Naldemedine 3-G 1.00 1.00 1.00 1.00 1.00
Naldemedine 6-G N.C. N.C. N.C. N.C. N.C.
Naldemedine-CA 8.00 4.00 8.00 4.00 4.00

AUC 240, (ng-hr/g) Naldemedine 80.4 108 184 275 683
Nor-naldemedine 1.54 2.23 4.08 6.20 15.5
Naldemedine 3-G N.C. N.C. 0.204 0.324 0.926
Naldemedine 6-G N.C. N.C. N.C. N.C. N.C.
Naldemedine-CA 0.0902 0.579 0.356 0.435 4.88

N.C., Not calculated.

Data are expressed as the mean value.

Study Number S-297995-PF-198-N (CRO Study No. - 055-190)

Location in CTD 4.2.2.2-07
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2.6.5.3.9 Plasma Concentrations of Naldemedine and Morphine after a Single Oral Administration of Naldemedine Tosylate in Rats with Orally

Administered Morphine-Induced Constipation

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj: WI

Gepder (M/F)/Number of M/4/Group

Animals

Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

0 (vehicle), 0.03, 0.1, 0.3, 1

Morphine Treatment

Morphine hydrochloride (20 mg/kg) was orally administered 15 minutes after vehicle or naldemedine tosylate

administration.

Sample Plasma

Analyte Naldemedine, Morphine

Assay LC/MS/MS

Pharmacokinetic Parameters of Vehicle Naldemedine tosylate

Naldemedine 0.03 mg/kg 0.1 mg/kg® 0.3 mg/kg 1 mg/kg
Cinax (ng/mL) 3.74+1.71 11.3+2.9 32.6+7.4 125+21
Tinax (hr) 0.750 + 0.289 0.500 £ 0.000 0.500 £ 0.000 0.500 + 0.000
ty, (hr) 3.06 +2.23 2.24+0.61 2.02 +£0.06 2.42 £ 0.66
AUC it (ng-hr/mL) 14.9+6.8 34.6+4.1 116 + 14 390 + 33
Pharmacokinetic Parameters of Vehicle Morphine

Morphine 0.03 mg/kg 0.1 mg/kg 0.3 mg/kg 1 mg/kg
Cinax (ng/mL) 206 + 31 397 £120 585+ 196 860 + 311 766 + 494
Tinay (hr) 0.583 +£0.391 0.208 + 0.083 0.167 £ 0.096 0.167 £ 0.096 0.167 £0.096
ti,, (hr) 4.49+2.14 3.35+2.59 4.95+2.45 3.17+3.07 2.77+1.96
AUC.in¢ (ng-hr/mL) 905 + 190 1030 + 180 1200 + 340 1220+ 110 1230 £ 410

Data are expressed as the mean + S.D.
@ Data are the mean + S.D. of the results from 3 animals.

Study Number

$-297995-PF-251-N (CRO Study No. JJJ035-270)

Location in CTD

4.2.2.2-08
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2.6.5.3.10 Plasma and Blood Concentrations of Radioactivity and Plasma Concentration of Naldemedine after a Single Intravenous or Oral

Administration of [Oxadiazole-"*C]-Naldemedine Tosylate in Dogs

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle

Gender (M/F)/Number of Animals | M/4 | M/4

Feeding Condition Non-fasted

Vehicle/Formulation (N,N-Dimethylacetamide/Saline)/solution 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single intravenous administration

Single oral administration

Dose (mg/kg as free base) 0.5 1
Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 uCi/mg)
Sample Plasma for radioactivity and naldemedine, Blood for radioactivity
Analyte Radioactivity (naldemedine equivalent), Naldemedine
Assay LSC for radioactivity, LC/MS/MS for naldemedine
After Intravenous Administration After Oral Administration

Pharmacokinetic Parameters Radioactivity Naldemedine Radioactivity Radioactivity Naldemedine Radioactivity

in Plasma in Plasma in Blood in Plasma in Plasma in Blood
CLiy (ng/mL) 268 + 18 671 +£72 379 £28
Cinax (ng/mL) 235+ 100 207 £ 113 146 + 65
Tonax (hr) 2.75+2.22 2.38 £2.50 2.775+2.22
ty2.. (hr) 21.2+1.9 1.00 + 0.06 19.7+0.9 16.6+ 1.5 1.82+0.43 15.0+0.9
Vd,, (mL/kg) 4710+ 510 559 £ 83 6900 + 370
MRT¢ (hr) 17.6 £2.2 0.831 +0.055 18.3+0.7 183+14 3.84 £ 1.67 184+1.8
AUCy.in (ng-hr/mL) 1870 + 130 751 £ 80 1330 £ 110 2430 + 100 885 + 121 1810 + 100
AUC Ratio to Radioactivity (%) 40.4+5.8 36.5+4.8
BA (%) 59.5+10.3

Data are expressed as the mean + S.D.

Study Number

R-297995-PB-068-N

Location in CTD

4.2.2.2-09
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2.6.5.3.11 Plasma and Blood Concentrations of Radioactivity and Plasma Concentration of Naldemedine after a Single Oral Administration of

[Carbonyl-"*C]-Naldemedine Tosylate in Dogs

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle

Gender (M/F)/Number of Animals | M/4

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Single oral administration

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 2.05 MBg/mg (55.5 pCi/mg)

Sample Plasma for radioactivity and naldemedine, Blood for radioactivity

Analyte Radioactivity (naldemedine equivalent), Naldemedine

Assay LSC for radioactivity, LC/MS/MS for naldemedine

Pharmacokinetic Parameters Radioactivity in Plasma Naldemedine in Plasma Radioactivity in Blood
Cinax (ng/mL) 342 + 63 276 + 61 211 +43
Tonax (hr) 1.75 +0.50 1.50+0.58 1.75+0.50
t1, (hr) 32.1+9.7 1.74+0.72 35.5+18.9
AUC.in¢ (ng-hr/mL) 2730 + 580 999 + 69 2210+ 1130
MRT¢ (hr) 28.4+11.6 2.95+0.78 36.8 +£26.3
AUC Ratio to Radioactivity (%) 37.8+7.3

BA (%) 50.6 £2.5

Data are expressed as the mean + S.D.

Study Number S-297995-PB-177-N

Location in CTD 4.2.2.2-10
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2.6.5.3.12 Dose-Linearity of Naldemedine after a Single Intravenous Administration of Naldemedine Tosylate in Dogs

Test Article: Naldemedine Tosylate

Species/Strain Dog/TOYO Beagle

Gender (M/F)/Number of Animals | M/4/Group

Feeding Condition Non-fasted

Vehicle/Formulation (N,N-Dimethylacetamide/Saline)/solution

Method of Administration Single intravenous administration

Dose (mg/kg as free base) 0.5, 1

Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters 0.5 mg/kg 1 mg/kg
AUC it (ng-hr/mL) 989 £ 72 1970 + 190
CL; (mL/min/kg) 508 + 36 512 +47
t1, (hr) 1.28 +0.03 1.24 +0.03
Vd, (L/kg) 461 + 58 467 + 30
MRT;; (hr) 0.907 + 0.098 0.916 £0.071
Data are expressed as the mean + S.D.

Study Number S-297995-PB-161-N

Location in CTD 4.2.2.2-11
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2.6.5.3.13 Dose-Linearity and Food Effect of Naldemedine after a Single Oral Administration of Naldemedine Tosylate in Dogs

Test Article: Naldemedine Tosylate

Species/Strain Dog/TOYO Beagle
Gender (M/F)/Number of Animals | M/4/Group
Method of Administration Single oral administration
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension
Feeding Condition Non-fasted for 0.3, 1, 3, 10 mg/kg, fasted for | mg/kg
Dose (mg/kg as free base) 0.3,1,3,10
Sample Plasma
Analyte Naldemedine
Assay LC/MS/MS

I Non-fasted Dog Fasted Dog
Pharmacokinetic Parameters 0.3 mgkg T mgkg 3 moke 10 mg/kg 1 mg/ke
Cinax (ng/mL) 57.9+35.8 213 £ 81 963 + 346 4110 + 630 655 +54
T ax (hr) 1.75+1.50 1.38 +1.75 1.63 +1.60 1.13+0.63 0.250 £+ 0.000
ty50. , (hr) 3.14+0.93 2.36+0.61 1.70 £ 0.22 2.26 £0.08 1.36 +0.13
AUCy.in¢ (ng-hr/mL) 291 +45 989 + 127 3700 + 500 19500 + 2800 849 + 65
MRT;; (hr) 5.22+£2.03 4.11+1.39 323+1.17 3.98+1.01 1.41+0.09
BA (%) 48.9+4.0 499+3.5 62.4+79 98.6+11.2
Data are expressed as the mean + S.D.
Study Number S-297995-PB-161-N
Location in CTD 4.2.2.2-11
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2.6.5.3.14 Dose-linearity of Naldemedine after a Single Oral Administration of Naldemedine Tosylate in Ferrets with Subcutaneously Administered

Morphine-Induced Emesis

Test Article: Naldemedine Tosylate

Species/Strain Ferret/Marshall

Gender (M/F)/Number of Animals | M/4/Group

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Single oral administration

Dose (mg/kg as free base) 0.01, 0.03,0.1,0.3

Morphine Treatment Morphine hydrochloride (0.6 mg/kg) was administered subcutaneously 30 minutes after dosing of naldemedine tosylate.
Sample Plasma

Analyte Naldemedine

Assay LC/MS/MS

Pharmacokinetic Parameters 0.01 mg/kg 0.03 mg/kg 0.1 mg/kg 0.3 mg/kg
Cinax (ng/mL) 4.72 +£4.57 5.01 +3.88 10.9+6.6 77.3+75.9
Tonax (hr) 0.63 +£0.43 1.31+1.80 1.50£1.68 0.69 +0.38
AUC.in¢ (ng-hr/mL) 9.65 + 5.87 21.8+12.4 52.7+27.7 291 + 140
Data are expressed as the mean + S.D.

Study Number R-297995-PF-088-N (CRO Study No. -3824—G)

Location in CTD 4.2.2.2-12
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2.6.5.3.15 Plasma Concentrations of Naldemedine and Morphine after a Single Oral Administration of Naldemedine Tosylate in Ferrets with Orally

Administered Morphine-Induced Emesis

Test Article: Naldemedine Tosylate

Species/Strain Ferret/Marshall

Gepder (M/F)/Number of M/4/Group

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

0 (vehicle), 0.01, 0.03, 0.1, 0.3

Morphine Treatment

Morphine hydrochloride (1.2 mg/kg) was orally administered 30 minutes after vehicle or naldemedine tosylate

administration.
Sample Plasma
Analyte Naldemedine, Morphine
Assay LC/MS/MS
Pharmacokinetic Parameters of Vehicle Naldemedine tosylate
Naldemedine 0.01 mg/kg® 0.03 mg/kg 0.1 mg/kg 0.3 mg/kg
Cinax (ng/mL) 2.75+0.69 8.93+2.17 26.6 £6.3 86.3+16.3
Tinax (hr) 0.667 +0.289 0.563 +£0.315 0.625 £ 0.250 0.625 £ 0.250
ti, (hr) 1.14+0.27 1.30+0.26 1.51+0.59 2.70 £0.28
AUC.in¢ (ng-hr/mL) 5.81+1.72 16.5+2.8 61.8 +25.1 203 + 65
Pharmacokinetic Parameters of Vehicle Morphine
Morphine 0.01 mg/kg 0.03 mg/kg 0.1 mg/kg 0.3 mg/kg
Cinax (ng/mL) 54.8+16.6 72.4+13.5 74.1+8.0 72.7+18.3 75.2+13.2
Tinay (hr) 0.375+0.144 0.375+0.144 0.438 +0.125 0.313 +£0.125 0.250 £+ 0.000
ti,, (hr) 0.964 + 0.428 0.545 +£0.068 0.878 £0.756 1.33+£1.14 1.68 +0.83
AUC.in¢ (ng-hr/mL) 82.9 +£29.8 83.6+7.9 97.5+37.9 94.4+21.6 114 +£25

Data are expressed as the mean + S.D.

@ Data are the mean + S.D. of the results from 3 animals.

Study Number

$-297995-PF-250-N (CRO Study No. JJJ035-269)

Location in CTD

4.2.2.2-13
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26.5.4 EYPEHR . TR RERS
2.6.5.4.1 Plasma and Blood Concentrations of Radioactivity and Naldemedine after Repeated Oral Administrations of [Carbonyl-'*C]-Naldemedine
Tosylate in Rats
Test Article: [Carbonyl-14C]-naldemedine Tosylate
Species/Strain Rat/Crl:CD(SD)
Gender (M/F)/Number of Animals | M/4/Group
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Repeated oral administrations, once daily for 14 days

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 2.58 MBg/mg (69.6 pCi/mg)

Sample Plasma for radioactivity and naldemedine, Blood for radioactivity

Analyte Radioactivity (naldemedine equivalent), naldemedine

Assay LSC for radioactivity, LC/MS/MS for naldemedine

Pharmacokinetic Parameters in Single Administration 7th Administration 14th Administration
Plasma Radioactivity Naldemedine Radioactivity Naldemedine Radioactivity Naldemedine
Cinax (ng/mL) 37.7+10.7 33.7+9.7 62.4+11.8 48.8+8.3 61.2+19.5 47.8+15.2
Tonax (hr) 1.75 +0.50 1.75 +0.50 1.00 + 0.00 1.00 + 0.00 2.00+ 1.41 2.00+1.41
t15., (hr) @ 6.51 £4.18 3.06+1.73 25.1+7.2 2.30+1.34 44.0+17.1 1.89+0.18
AUC 241 (ng-hr/mL) 302 £ 55 217 +51 449 + 72 228 +20 505 + 88 268 £48
AUC.in¢ (ng-hr/mL) 317 £68 219 +£47 679 £ 192 229 +20 941 + 421 266 + 39
MRT¢ (hr) 7.64 +1.66 5.54+2.53 24.4 +£8.1 3.92+1.48 42.9+23.3 4.02+0.78
AUC Ratio to Radioactivity (%) ™ 69.2+4.5 51.3+6.1 53.3+£6.6

Data are expressed as the mean + S.D.

@ Radioactivity after single administration, t/i2-24nr or 8-120r; Naldemedine tosylate after single administration, ti/o4-12nr or 4-8hr);
radioactivity after the 7th administration, t;/(24-4shr or 12-4shr); Naldemedine tosylate after the 7th administration; t;/4-12hr or 4-8hr)3
radioactivity after the 14th administration, t;/24-4shr); Naldemedine tosylate after the 14th administration, ti/-ghr or 8-12hr or 4-12hr)-

® Single administration, AUCy.i,¢ ratio; 7th and 14th administrations, AUC.,4y, ratio.
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2.6.5.4.1 Plasma and Blood Concentrations of Radioactivity and Naldemedine after Repeated Oral Administrations of [Carbonyl-"*C]-Naldemedine
Tosylate in Rats (%t =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Pharmacokinetic Parameters of

. e Single Administration 7th Administration 14th Administration
Radioactivity in Blood
Cinax (ng/mL) 18.0£5.1 28.6+8.9 39.2+12.5
T ax (hr) 2.75+1.50 2.00 £ 1.41 2.13+1.44
t15., (hr) @ 12.1+7.1 150 + 196 108 + 60
AUC 4, (ng-hr/mL) 174 + 64 383 + 89 601 + 232
AUC,.int (ng-hr/mL) 235 +83 3570 + 4890 3200 £ 1040
MRT;; (hr) 16.2+7.2 214 +£282 151 +82
Trough Concentrations of Ist-24 hr 3rd-24 hr 5th-24 hr 7th-24 hr 9th-24 hr 11th-24 hr 13th-24 hr
Radioactivity in Plasma (ng/mL) 1.59+0.92 3.20+£0.76 4.44+1.43 421+1.19 4,72 +1.28 5.59+2.09 4.75+1.09

Data are expressed as the mean + S.D.
@ Single administration, t/s1>24nr or 8-12hr

N 7th administration, tl/2(12-48hr); 14th administration, tl/2(24-48hr)-

Study Number

S-297995-PB-190-N

Location in CTD

4.22.2-14
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2655 EWBHHREHER

kil

2.6.5.5.1 Tissue Distribution after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate in Rats

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 1
Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 pCi/mg)
Adrenal gland, Blood in the heart, Blood in the hepatic vein, Blood in the portal vein, Blood in the renal vein, Bone marrow,
Brain cerebellum, Brain cerebrum, Brown fat, Cervical lymph node, Exorbital lacrimal gland, Harderian gland, Heart,
Sample Hypophysis, Liver, Lung, Pancreas, Intestinal wall, Parotid gland, Pineal body, Preputial gland, Prostate, Rectal mucosa,
Renal cortex, Renal cortico medullary junction, Renal medulla, Seminal vesicle, Skeletal muscle, Skin, Spinal cord, Spleen,
Submaxillary gland, Testis, Thymus, Thyroid, White fat
Analyte Radioactivity (naldemedine equivalent)
Assay Quantitative whole-body autoradiography (QWBA)
R?ldloactwlty Concentration in 0.25 hr 1 hr 4hr 8 hr 24 hr 72 hr
Tissue (ng/g)
Adrenal gland N.D. 143 65.7 106 N.D. N.D.
Blood in the heart N.D. 34.6 14.7 40.1 N.D. N.D.
Blood in the hepatic vein N.D. 52.1 15.2 45.4 N.D. N.D.
Blood in the portal vein N.D. 97.2 30.8 74.3 N.D. N.D.
Blood in the renal vein N.D. N.C. N.C. N.C. N.D. N.D.

N.C., Not calculated (Not distinguished from the around tissue).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.
quantification (< approximately 16.3 ng/g) and N.D. were treated as zero, and N.C. was not used. When the data on all sections were N.D. (N.C.), the mean is expressed as

"N.D." ("N.C.").

In the calculation of mean, below lower limit of
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2.6.5.5.1 Tissue Distribution after a Single Oral Administration of [Oxadiazole-14C]—Na|demedine Tosylate in Rats (=)

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

R?ldloactwlty Concentration in 0.25 hr 1 hr 4hr 8 hr 24 hr 72 hr
Tissue (ng/g)

Bone marrow N.D. 60.3 35.3 73.3 N.D. N.D.
Brain cerebellum N.D. BLQ BLQ BLQ N.D. N.D.
Brain cerebrum N.D. BLQ BLQ BLQ N.D. N.D.
Brown fat N.D. 56.0 26.5 105 N.D. N.D.
Cervical lymph node N.D. 50.2 39.2 87.5 N.D. N.D.
Exorbital lacrimal gland N.D. 80.8 83.4 236 N.D. N.D.
Harderian gland N.D. 102 180 315 N.D. N.D.
Heart N.D. 62.1 40.8 195 N.D. N.D.
Hypophysis N.D. N.C. 176 269 N.D. N.D.
Liver 130 649 611 525 104 26.0
Lung N.D. 95.6 59.6 79.8 N.D. N.D.
Pancreas N.D. 80.8 57.0 127 N.D. N.D.
Intestinal wall N.D. or N.C. N.C. N.C. N.C. N.D. N.D.
Parotid gland N.D. 64.0 66.1 457 N.D. N.D.
Pineal body N.D. N.C. N.C. N.C. N.D. N.D.
Preputial gland N.D. 84.0 51.7 120 N.D. N.D.
Prostate N.D. 49.6 28.2 69.9 N.D. N.D.
Rectal mucosa N.D. 88.1 52.0 972 70.8 N.D.
Renal cortex N.D. 149 101 164 23.6 N.D.
Renal cortico-medullary junction N.D. N.C. N.C. N.C. N.C. N.D.
Renal medulla N.D. 122 80.4 183 N.C. N.D.
Seminal vesicle N.D. 10.3 9.28 31.8 N.D. N.D.
Skeletal muscle N.D. 29.8 21.3 69.6 N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 16.3 ng/g).

N.C., Not calculated (Not distinguished from the around tissue).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C.").
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2.6.5.5.1 Tissue Distribution after a Single Oral Administration of [Oxadiazole-14C]—Na|demedine Tosylate in Rats (=)

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

R?ldloactwlty Concentration in 0.25 hr 1 hr 4hr 8 hr 24 hr 72 hr
Tissue (ng/g)

Skin N.D. 26.3 2.41 34.1 N.D. N.D.
Spinal cord N.D. BLQ BLQ BLQ or N.C. N.D. N.D.
Spleen N.D. 90.3 77.7 84.2 N.D. N.D.
Submaxillary gland N.D. 139 118 628 23.8 N.D.
Testis N.D. BLQ or N.C. 3.72 54.9 29.4 N.D.
Thymus N.D. 28.9 34.9 144 N.D. N.D.
Thyroid N.D. N.C. N.C. N.C. N.D. N.D.
White fat N.D. BLQ BLQ or N.C. 6.52 N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 16.3 ng/g).
N.C., Not calculated (Not distinguished from the around tissue).
N.D., Not detectable (Sample shape not discernible from background).
When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C.").

In the calculation of mean, BLQ and N.D. were

Study Number

R-297995-PB-057-N

Location in CTD

4.2.2.3-01
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2.6.5.5.2 Tissue Distribution after a Single Oral Administration of [Carbonyl-14C]—Na|demedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 1
Radionuclide C
Specific Activity 2.05 MBg/mg (55.5 pCi/mg)
Adrenal gland, Blood in the heart, Blood in the hepatic vein, Blood in the portal vein, Blood in the renal vein, Bone marrow,
Brain cerebellum, Brain cerebrum, Brown fat, Cervical lymph node, Exorbital lacrimal gland, Harderian gland, Heart,
Sample Hypophysis, Intestinal wall, Liver, Lung, Pancreas, Parotid gland, Pineal body, Preputial gland, Prostate, Rectal mucosa,
Renal cortex, Renal cortico medullary junction, Renal medulla, Renal papilla, Seminal vesicle, Skeletal muscle, Skin, Spinal
cord, Spleen, Submaxillary gland, Testis, Thymus, Thyroid, White fat
Analyte Radioactivity (naldemedine equivalent)
Assay QWBA
Radioactivity Concentration in
Tissue (ng /g-‘; 0.25 hr 1 hr 4 hr 8 hr 24 7 hr
Adrenal gland N.D. 108 88.6 9.27 N.D. N.D.
Blood in the heart N.D. 29.9 19.9 BLQ N.D. N.D.
Blood in the hepatic vein N.D. 53.8 31.1 BLQ N.D. N.D.
Blood in the portal vein 26.7 94.5 38.8 BLQ N.D. N.D.
Blood in the renal vein N.D. 32.9 26.3 BLQ N.D. N.D.
Bone marrow N.D. 49.9 53.7 N.D. N.D. N.D.
Brain cerebellum N.D. BLQ BLQ N.D. N.D. N.D.
Brain cerebrum N.D. BLQ BLQ N.D. N.D. N.D.
Brown fat N.D. 48.0 39.5 N.D. N.D. N.D.
Cervical lymph node N.D. 44.0 47.7 N.D. N.D. N.D.

treated as zero.

BLQ, Below lower limit of quantification (< approximately 15.5 ng/g).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.
When the data on all sections were BLQ (N.D.), the mean is expressed as "BLQ" ("N.D.").

In the calculation of mean, BLQ and N.D. were
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2.6.5.5.2 Tissue Distribution after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Rats (% %)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

R?ldioactivity Concentration in 0.25 hr 1 hr 4hr 8 hr 24 hr 72 hr
Tissue (ng/g)

Exorbital lacrimal gland N.D. 60.3 124 22.5 N.D. N.D.
Harderian gland N.D. 76.0 304 196 35.6 N.D.
Heart N.D. 51.9 42.4 N.D. N.D. N.D.
Hypophysis N.D. 137 184 102 57.8 N.D.
Intestinal wall N.D. 110 N.C. 17.7 N.D. N.D.
Liver ™ 178 708 665 773 43.2 23.7
Lung N.D. 85.6 107 32.1 N.D. N.D.
Pancreas N.D. 82.5 64.3 26.5 BLQ N.D.
Parotid gland N.D. 53.4 50.3 N.D. N.D. N.D.
Pineal body N.D. 93.3 N.C. N.D. N.D. N.D.
Preputial gland N.D. 77.0 96.4 49.0 N.D. N.D.
Prostate N.D. 33.2 56.5 N.D. N.D. N.D.
Rectal mucosa N.D. 51.0 104 4244 56.2 N.D.
Renal cortex 23.7 112 96.6 29.6 BLQ N.D.
Renal cortico-medullary junction ® N.C. N.C. N.C. 60.1 23.1 21.0
Renal medulla 9.43 86.3 75.9 11.0 BLQ N.D.
Renal papilla BLQ or N.C. 115 75.8 31.6 BLQ N.D.
Seminal vesicle N.D. BLQ 17.8 N.D. N.D. N.D.
Skeletal muscle N.D. 27.3 25.6 N.D. N.D. N.D.
Skin N.D. 24.0 22.8 N.D. N.D. N.D.
Spinal cord N.D. BLQ BLQ N.D. N.D. N.D.
Spleen N.D. 88.6 79.4 20.3 N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 15.5 ng/g).

N.C., Not calculated (Not distinguished from the around tissue).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C.").

@ The radioactivity in liver and renal cortico-medullary junction gradually decreased with t;,, values of 55.4 and 349 hours, respectively.
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2.6.5.5.2 Tissue Distribution after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Rats (% %)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

R?ldloactwlty Concentration in 0.25 hr 1 hr 4hr 8 hr 24 hr 72 hr
Tissue (ng/g)

Submaxillary gland N.D. 110 99.5 17.4 N.D. N.D.
Testis N.D. BLQ 15.3 26.5 BLQ N.D.
Thymus N.D. 28.3 33.9 N.D. N.D. N.D.
Thyroid N.D. N.C. N.C. N.D. N.D. N.D.
White fat N.D. 4.05 BLQ BLQ N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 15.5 ng/g).

N.C., Not calculated (Not distinguished from the around tissue).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or N.C.").

Study Number R-297995-PB-096-N

Location in CTD 4.2.2.3-02
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2.6.5.5.3 Tissue Distribution after Repeated Oral Administrations of [Carbonyl-14C]-Na|demedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Repeated oral administrations, once daily for 14 days

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Adrenal gland, Blood in the heart, Blood in the hepatic vein, Blood in the portal vein, Blood in the renal vein, Bone marrow,
Brain cerebellum, Brain cerebrum, Brown fat, Cervical lymph node, Connective tissue, Epididymis, Exorbital lacrimal gland, Eye
ball, Harderian gland, Heart, Hypophysis, Intestinal wall, Liver, Lung, Lymph fluid, Nasal bone, Pancreas, Parotid gland, Pineal

Sample body, Preputial gland, Prostate, Rectal mucosa, Renal cortex, Renal cortico-medullary junction, Renal medulla, Skeletal muscle,
Skin, Spinal cord, Spleen, Sublingual gland, Submaxillary gland, Testis, Thymus, Thyroid, Trachea, White fat, Renal papilla,
Seminal vesicle
Analyte Radioactivity (naldemedine equivalent)
Assay QWBA
24 hr 24 hr 24 hr 1 hr 4 hr 8 hr 24 hr 72 hr 168 hr 336 hr 672 hr 1008 hr
Radioactivity Concentration gﬂer after after after after after after after after after after after
in Tissue (ng/e) Slng.le. 7th. . 13th . 14th . 14th . 14th . 14th . 14th . 14th . 14th . 14th . 14th .
Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Adminis
stration | stration | stration | stration | stration | stration | stration | stration | stration | stration | stration tration
Adrenal gland N.D. N.D. N.D. 63.8 156 74.2 N.D. N.D. N.D. N.D. N.D. N.D.
Blood in the heart ND. | ND. | ND. | 198 415 25.2 B;%Or ND. | ND. | ND. | ND. N.D.
Blood in the hepatic vein N.D. N.D. N.D. 23.5 63.3 28.6 N.D. N.D. N.D. N.D. N.D. N.D.
Blood in the portal vein N.D. N.D. N.D. 34.4 79.1 423 N.D. N.D. N.D. N.D. N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 16.0 ng/g).

N.D., Not detectable (Sample shape not discernible from background).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean is expressed as "BLQ" ("N.D."). When the data contained BLQ and N.D., the mean is expressed as
"BLQ or N.D.".
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2.6.5.5.3 Tissue Distribution after Repeated Oral Administrations of [Carbonyl-MC]-NaIdemedine Tosylate in Rats (& =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

24 hr 24 hr 24 hr 1 hr 4 hr 8 hr 24 hr 72 hr 168 hr 336 hr 672 hr 1008 hr
Radioactivity Concentration after after after after after after after after after after after after
i Ti (n}; ) Single 7th 13th 14th 14th 14th 14th 14th 14th 14th 14th 14th
ssue (hg/s Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Adminis
stration | stration | stration | stration | stration | stration | stration | stration | stration | stration | stration tration
Blood in the renal vein N.D. N.D. N.D. 259 35.2 22.5 N.D. N.D. N.D. N.D. N.D. N.D.
Bone marrow N.D. N.D. N.D. 38.7 79.5 41.4 N.D. N.D. N.D. N.D. N.D. N.D.
Brain cerebellum N.D. N.D. N.D. N.D. BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Brain cerebrum N.D. N.D. N.D. N.D. BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Brown fat N.D. B;%or 3.37 38.8 75.7 27.7 9.40 N.D. N.D. N.D. N.D. N.D.
Cervical lymph node N.D. N.D. N.D. 28.4 70.7 52.8 N.D. N.D. N.D. N.D. N.D. N.D.
Connective tissue N.D. N.D. N.D. N.C. 37.2 24.8 N.C. N.D. N.D. N.D. N.D. N.D.
Epididymis N.D. B;%Or N.D. N.C. | 586 56.2 N.D. N.D. N.D. N.D. N.D. N.D.
Exorbital lacrimal gland N.D. BLQ 22.0 40.3 124 110 BLQ N.D. N.D. N.D. N.D. N.D.
Eye ball N.D. N.D. N.D. BLQ 11.5 15.1 N.D. N.D. N.D. N.D. N.D. N.D.
Heart ND. | ND. N.D. | 310 70.2 42.1 B;%Or N.D. N.D. N.D. N.D. N.D.
Hypophysis N.D. N.D. N.D. 76.7 243 168 N.D. N.D. N.D. N.D. N.D. N.D.
Intestinal wall N.C. N.C. N.C. N.C. N.C. N.C. N.C. N.D. N.D. N.D. N.D. N.D.
Liver 69.9 241 365 685 1064 826 473 318 104 24.7 N.D. N.D.
Lung N.D. B;%Or B;%Or 467 | 158 122 469 | ND. | ND. | ND. | ND. | ND.
Lymph fluid N.D. N.D. N.D. N.C. N.C. N.C. N.D. N.D. N.D. N.D. N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 16.0 ng/g).
N.C., Not calculated (Not distinguished from the around tissue).
N.D., Not detectable (Sample shape not discernible from background).
When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C."). When the data contained
BLQ and N.D., the mean is expressed as "BLQ or N.D.".
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2.6.5.5.3 Tissue Distribution after Repeated Oral Administrations of [Carbonyl-MC]-NaIdemedine Tosylate in Rats (& =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

24 hr 24 hr 24 hr 1 hr 4 hr 8 hr 24 hr 72 hr 168 hr 336 hr 672 hr 1008 hr
Radioactivity Concentration gﬂer after after after after after after after after after after after
in Tissue (ng/e) Slng}e. 7th. . 13th . l4th . l4th . 14th . l4th . 14th . 14th . 14th . 14th . 14th .
Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Adminis | Adminis
stration | stration | stration | stration | stration | stration | stration | stration | stration | stration | tration tration
Nasal bone N.D. 291 4502 4978 7414 3935 2810 67.9 2242 4281 N.D. 2264
Pancreas N, | BLQor | BLQor |5 | o4 58.3 BLQ | N.D. N.D. N.D. N.D. N.D.
N.D. N.D.
. BLQ or
Parotid gland N.D. ND. N.D. 32.8 72.5 45.1 BLQ N.D. N.D. N.D. N.D. N.D.
Pineal body N.D. N.D. 163 N.C. 109 68.1 N.D. N.D. N.D. N.D. N.D. N.D.
Preputial gland N.D. N.D. 42.9 67.9 129 86.7 64.8 N.D. N.D. N.D. N.D. N.D.
Prostate N.D. N.D. N.D. N.C. N.C. N.C. N.D. N.D. N.D. N.D. N.D. N.D.
Rectal mucosa 122 N.C. 156 509 405 264 728 - 42.9 N.D. N.D. N.D.
Renal cortex BII\}%Or 36.3 68.3 141 204 127 58.6 58.3 30.8 8.43 N.D. N.D.
Renal cortico-medullary 3, 5| 153 246 239 346 226 178 138 107 53.7 N.D. N.D.
junction
Renal medulla BLQ BLQ BLQ 47.9 131 58.8 BLQ BLQ BLQ BLQ N.D. N.D.
Renal papilla 6.43 BLQ 6.99 93.6 112 82.1 BLQ 11.1 BLQ BLQ N.D. N.D.
Seminal vesicle N.D. N.D. N.D. N.C. 22.6 29.1 N.D. N.D. N.D. N.D. N.D. N.D.
Skeletal muscle N.D. B;%Or BLQ 6.36 | 41.8 22.6 B;%Or ND. | ND. | ND. N.D. N.D.
Skin N.D. 7.48 6.39 17.0 40.6 26.5 22.9 N.D. N.D. N.D. N.D. N.D.
Spinal cord N.D. N.D. N.D. N.D. BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
—, Not estimated because the tissue concentration in each section was not represented.
BLQ, Below lower limit of quantification (< approximately 16.0 ng/g).
N.C., Not calculated (Not distinguished from the around tissue).
N.D., Not detectable (Sample shape not discernible from background).
When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C."). When the data contained
BLQ and N.D., the mean is expressed as "BLQ or N.D.".
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2.6.5.5.3 Tissue Distribution after Repeated Oral Administrations of [Carbonyl-MC]-NaIdemedine Tosylate in Rats (& =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

24 hr 24 hr 24 hr 1 hr 4 hr 8 hr 24 hr 72 hr 168 hr 336 hr 672 hr 1008 hr
Radioactivity Concentration gﬂer after after after after after after after after after after after
in Tissue (ng/g) Slng}e. 7th. . 13th . l4th . l4th . 14th . 14th . l4th . 14th . 14th . 14th . 14t.h.
Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Admini | Adminis
stration | stration | stration | stration | stration | stration | stration | stration | stration | stration | stration tration
BLQ or BLQ or | BLQ or
Spleen N.D. ND. 5.18 69.8 139 94.5 20.7 13.1 ND. ND. N.D. N.D.
. N.C.or | N.C.or
Sublingual gland N.D. N.D. ND. ND. N.C. N.C. N.D. N.D. N.D. N.D. N.D. N.D.
. BLQ or
Submaxillary gland N.D. N.D. ND. 54.8 150 67.6 N.D. N.D. N.D. N.D. N.D. N.D.
Testis BLQ 9.05 18.4 21.6 39.3 50.4 16.1 N.D. N.D. N.D. N.D. N.D.
Thymus N.D. N.D. N.D. N.C. 46.9 34.3 N.D. N.D. N.D. N.D. N.D. N.D.
Thyroid N.D. 40.3 35.6 62.5 150 86.2 18.2 54.3 21.4 N.D. N.D. N.D.
Trachea N.D. N.R. N.D. N.C. N.C. N.C. N.D. N.D. N.D. N.D. N.D. N.D.
White fat N.D. N.D. N.D. N.C. N.C. N.C. N.D. N.D. N.D. N.D. N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 16.0 ng/g).

N.C., Not calculated (Not distinguished from the around tissue).

N.D., Not detectable (Sample shape not discernible from background).

N.R., Not represented (Tissue not present in section).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero, and N.C. was not used. When the data on all sections were BLQ (N.D. or N.C.), the mean is expressed as "BLQ" ("N.D." or "N.C."). When the data contained
BLQ and N.D., the mean is expressed as "BLQ or N.D.".  When the data contained N.C. and N.D., the mean is expressed as "N.C. or N.D.".

Study Number

S-297995-PB-192-N

Location in CTD

4.2.2.3-03
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2.6.5.5.4 Tissue Distribution after a Single Oral Administration of [Oxadiazole-MC]-NaIdemedine Tosylate in Pigmented Rats

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Rat/HsdBlu:LE

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)
Adrenal gland, Arterial walls, Bile, Blood, Bone, Bone marrow, Brain cerebellum, Brain cerebrum, Brain choroid plexus, Brain
medulla, Brain olfactory lobe, Bulbo-urethral gland, Cecum, Contents (cecum), Contents (esophageal), Contents (large intestine),
Contents (small intestine), Contents (stomach), Diaphragm, Epididymis, Esophagus, Exorbital lacrimal gland, Eye, Eye lens, Eye

Sample uveal tract, Fat (abdominal), Fat (brown), Harderian gland, Intra-orbital lacrimal gland, Kidney, Kidney cortex, Small intestine,
Spinal cord, Spleen, Stomach, Testis, Thymus, Thyroid, Urinary bladder, Urine, Kidney medulla, Large intestine, Liver, Lung,
Lymph nodes, Muscle, Myocardium, Nasal turbinates, Pancreas, Pituitary gland, Preputial gland, Prostate gland, Salivary gland,
Seminal vesicle, Skin (nonpigmented), Skin (pigmented)

Analyte Radioactivity (naldemedine equivalent)

Assay QWBA

Radioactivity Concentration 1 hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr

in Tissue (ng/g)

Adrenal gland 113 144 131 BLQ N.D. N.D. N.D. N.D.

Arterial walls 60.8 63.1 78.5 N.D. N.D. N.D. N.D. N.D.

Bile 2850 2200 260 N.D. N.D. N.D. N.D. N.D.

Blood 29.0 27.2 34.7 N.D. N.D. N.D. N.D. N.D.

Bone BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.

Bone marrow 54.6 70.3 84.5 N.D. N.D. N.D. N.D. N.D.

Brain cerebellum BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.

Brain cerebrum BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.

treated as zero.

BLQ, Below lower limit of quantification (< approximately 13.1 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.
When the data on all sections were BLQ (N.D.), the mean is expressed as "BLQ" ("N.D.").

In the calculation of mean, BLQ and N.D. were
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2.6.5.5.4 Tissue Distribution after a Single Oral Administration of [Oxadiazole-14C]-Naldemedine Tosylate in Pigmented Rats (%t =)

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Radioactivity Concentration 1 hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Brain choroid plexus 63.8 42.1 29.3 N.D. N.D. N.D. N.D. N.D.
Brain medulla BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.
Brain olfactory lobe BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.
Bulbo-urethral gland 67.1 95.7 201 N.D. N.D. N.D. N.D. N.D.
Cecum 59.1 484 423 84.7 N.D. N.D. N.D. N.D.
Contents (cecum) 43.0 6010 16200 218 BLQ N.D. N.D. N.D.
Contents (esophageal) 360 518 83.4 BLQ N.D. N.D. N.D. N.D.
Contents (large intestine) BLQ 9630 25900 592 BLQ N.D. N.D. N.D.
Contents (small intestine) 60400 26200 2860 59.1 BLQ N.D. N.D. N.D.
Contents (stomach) 12700 12700 269 BLQ N.D. N.D. N.D. N.D.
Diaphragm 50.8 103 107 BLQ N.D. N.D. N.D. N.D.
Epididymis 18.2 35.5 80.6 16.7 N.D. N.D. N.D. N.D.
Esophagus 497 90.8 322 BLQ N.D. N.D. N.D. N.D.
Exorbital lacrimal gland 77.8 110 188 16.7 N.D. N.D. N.D. N.D.
Eye 20.3 73.1 93.7 99.1 115 50.2 20.4 BLQ
Eye lens BLQ BLQ BLQ 16.2 BLQ N.D. N.D. N.D.
Eye uveal tract © 102 386 461 346 541 246 115 48.9
Fat (abdominal) BLQ 30.2 14.0 N.D. N.D. N.D. N.D. N.D.
Fat (brown) 54.9 50.7 86.1 N.D. N.D. N.D. N.D. N.D.
Harderian gland 104 181 177 25.9 N.D. N.D. N.D. N.D.
Intra-orbital lacrimal gland 97.8 127 172 13.3 N.D. N.D. N.D. N.D.
Kidney 123 147 193 25.1 BLQ BLQ N.D. N.D.
Kidney cortex 129 149 157 24.9 N.D. N.D. N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 13.1 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean is expressed as "BLQ" ("N.D.").

@ The radioactivity in the uveal tract decreased with t;, , values of 309 hour.
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2.6.5.5.4 Tissue Distribution after a Single Oral Administration of [Oxadiazole-14C]-Naldemedine Tosylate in Pigmented Rats (%t =)

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Radioactivity Concentration I hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Kidney medulla 91.0 156 280 24.7 N.D. N.D. N.D. N.D.
Large intestine 48.5 87.2 161 49.6 N.D. N.D. N.D. N.D.
Liver 859 819 504 77.4 48.4 17.1 BLQ N.D.
Lung 96.6 143 78.3 N.D. N.D. N.D. N.D. N.D.
Lymph nodes 49.8 71.8 83.3 N.D. N.D. N.D. N.D. N.D.
Muscle 28.0 33.6 71.5 N.D. N.D. N.D. N.D. N.D.
Myocardium 51.1 76.5 167 BLQ N.D. N.D. N.D. N.D.
Nasal turbinates 24.2 32.3 73.7 14.1 N.D. N.D. N.D. N.D.
Pancreas 69.6 102 158 N.D. N.D. N.D. N.D. N.D.
Pituitary gland 193 578 188 25.7 N.D. N.D. N.D. N.D.
Preputial gland 50.1 56.3 94.8 N.R. BLQ N.D. N.D. N.D.
Prostate gland 27.7 59.7 51.7 16.4 N.D. N.D. N.D. N.D.
Salivary gland 80.4 206 731 36.6 N.D. N.D. N.D. N.D.
Seminal vesicle 19.3 24.9 35.9 N.D. N.D. N.D. N.D. N.D.
Skin (nonpigmented) 21.7 23.6 36.4 BLQ BLQ N.D. N.D. N.D.
Skin (pigmented) 22.4 27.1 65.6 22.6 16.8 19.5 BLQ BLQ
Small intestine 475 209 270 14.4 N.D. N.D. N.D. N.D.
Spinal cord BLQ BLQ BLQ N.D. N.D. N.D. N.D. N.D.
Spleen 72.8 88.2 81.7 BLQ N.D. N.D. N.D. N.D.
Stomach 72.4 75.4 122 BLQ N.D. N.D. N.D. N.D.
Testis BLQ 23.0 53.8 27.5 N.D. N.D. N.D. N.D.
Thymus 29.0 56.5 116 N.D. N.D. N.D. N.D. N.D.
Thyroid 66.1 50.2 79.3 N.D. N.D. N.D. N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 13.1 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

N.R., Not represented (Tissue not present in section).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean is expressed as "BLQ" ("N.D.").
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2.6.5.5.4 Tissue Distribution after a Single Oral Administration of [Oxadiazole-14C]-Naldemedine Tosylate in Pigmented Rats (%t =)

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Radioactivity Concentration 1 hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Urinary bladder 54.4 94.1 176 16.5 N.D. N.D. N.D. N.D.
Urine 163 1240 1490 209 N.D. N.D. N.D. N.D.

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were N.D., the mean is expressed as "N.D.".

Study Number S-297995-PF-213-N (CRO Study No. 8223166)

Location in CTD 4.2.2.3-04
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2.6.5.5.5 Tissue Distribution after a Single Oral Administration of [Carbonyl-14C]—Na|demedine Tosylate in Pigmented Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/HsdBlu:LE

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension
Method of Administration Single oral administration

Dose (mg/kg as free base) 1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Adrenal gland, Arterial walls, Bile, Blood, Bone, Bone marrow, Brain cerebellum, Brain cerebrum, Brain choroid plexus, Brain
medulla, Brain olfactory lobe, Bulbo-urethral gland, Cecum, Contents (cecum), Contents (esophageal), Contents (large intestine),
Contents (small intestine), Contents (stomach), Diaphragm, Epididymis, Esophagus, Exorbital lacrimal gland, Eye, Eye lens, Eye
Sample uveal tract, Fat (abdominal), Fat (brown), Harderian gland, Intra-orbital lacrimal gland, Kidney, Kidney cortex, Kidney medulla,
Large intestine, Liver, Lung, Lymph nodes, Muscle, Myocardium, Nasal turbinates, Pancreas, Pituitary gland, Preputial gland,
Prostate gland, Salivary gland, Seminal vesicle, Skin (nonpigmented), Skin (pigmented), Small intestine, Spinal cord, Spleen,
Stomach, Testis, Thymus, Thyroid, Urinary bladder, Urine

Analyte Radioactivity (naldemedine equivalent)

Assay QWBA

Radioactivity Concentration I hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Adrenal gland 142 82.7 BLQ BLQ N.D. N.D. N.D. N.D.
Arterial walls 62.0 43.1 N.D. N.D. N.D. N.D. N.D. N.D.
Bile 3810 1690 N.D. N.D. N.D. N.D. N.D. N.D.
Blood 37.6 22.2 N.D. N.D. N.D. N.D. N.D. N.D.
Bone BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 14.0 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean was expressed as "BLQ" ("N.D.").
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2.6.5.5.5 Tissue Distribution after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Pigmented Rats (% %)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Radioactivity Concentration 1 hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Bone marrow 58.2 49.4 N.D. N.D. N.D. N.D. N.D. N.D.
Brain cerebellum BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Brain cerebrum BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Brain choroid plexus 32.2 91.5 32.5 N.D. N.D. N.D. N.D. N.D.
Brain medulla BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Brain olfactory lobe BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Bulbo-urethral gland 74.7 46.7 N.D. N.D. N.D. N.D. N.D. N.D.
Cecum 52.9 280 38.8 N.R. N.D. N.D. N.D. N.D.
Contents (cecum) 64.2 8200 24000 N.R. BLQ N.D. N.D. N.D.
Contents (esophageal) 839 642 BLQ N.D. N.D. N.D. N.D. N.D.
Contents (large intestine) 26.4 2580 37600 2160 BLQ N.D. N.D. N.D.
Contents (small intestine) 68400 31300 1110 25.4 BLQ N.D. N.D. N.D.
Contents (stomach) 9700 24400 48.1 N.D. N.D. N.D. N.D. N.D.
Diaphragm 58.8 48.9 N.D. N.D. N.D. N.D. N.D. N.D.
Epididymis 27.3 23.9 28.0 N.D. N.D. N.D. N.D. N.D.
Esophagus 193 35.7 59.8 BLQ N.D. N.D. N.D. N.D.
Exorbital lacrimal gland 102 55.4 BLQ N.D. N.D. N.D. N.D. N.D.
Eye 22.8 49.0 106 80.9 47.7 31.2 16.6 BLQ
Eye lens BLQ BLQ BLQ BLQ N.D. N.D. N.D. N.D.
Eye uveal tract® 136 244 571 407 222 148 72.0 59.6
Fat (abdominal) BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Fat (brown) 54.2 36.8 N.D. N.D. N.D. N.D. N.D. N.D.
Harderian gland 136 212 284 42.9 N.D. N.D. N.D. N.D.
Intra-orbital lacrimal gland 95.8 64.0 BLQ N.D. N.D. N.D. N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 14.0 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

N.R., Not represented (Tissue not present in section).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean was expressed as "BLQ" ("N.D.").

@ The radioactivity in the uveal tract decreased with t,, , values of 447 hour.
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2.6.5.5.5 Tissue Distribution after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Pigmented Rats (% %)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Radioactivity Concentration I hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Kidney 129 102 35.7 19.8 BLQ 14.1 N.D. N.D.
Kidney cortex 136 105 36.3 22.3 BLQ 15.9 N.D. N.D.
Kidney medulla 116 92.5 34.9 BLQ BLQ BLQ N.D. N.D.
Large intestine 56.6 101 66.0 N.D. N.D. N.D. N.D. N.D.
Liver 976 806 672 116 55.0 BLQ BLQ N.D.
Lung 123 106 20.4 N.D. N.D. N.D. N.D. N.D.
Lymph nodes 51.9 40.4 N.D. N.D. N.D. N.D. N.D. N.D.
Muscle 37.3 26.1 N.D. N.D. N.D. N.D. N.D. N.D.
Myocardium 62.1 37.0 N.D. N.D. N.D. N.D. N.D. N.D.
Nasal turbinates BLQ 35.7 BLQ N.D. N.D. N.D. N.D. N.D.
Pancreas 79.9 61.6 19.0 N.D. N.D. N.D. N.D. N.D.
Pituitary gland 137 128 139 N.D. N.D. N.D. N.D. N.D.
Preputial gland 54.5 60.5 22.5 BLQ N.D. N.D. N.D. N.D.
Prostate gland 38.4 26.3 N.D. N.D. N.D. N.D. N.D. N.D.
Salivary gland 116 80.1 59.1 N.D. N.D. N.D. N.D. N.D.
Seminal vesicle 14.6 22.6 N.D. N.D. N.D. N.D. N.D. N.D.
Skin (nonpigmented) 21.1 17.5 BLQ BLQ BLQ N.D. N.D. N.D.
Skin (pigmented) 27.2 26.8 29.1 20.1 15.0 BLQ N.D. N.D.
Small intestine 45.1 200 69.4 N.D. N.D. N.D. N.D. N.D.
Spinal cord BLQ BLQ N.D. N.D. N.D. N.D. N.D. N.D.
Spleen 83.4 66.6 BLQ N.D. N.D. N.D. N.D. N.D.
Stomach 77.5 64.3 BLQ N.D. N.D. N.D. N.D. N.D.
Testis BLQ 14.1 20.4 BLQ N.D. N.D. N.D. N.D.
Thymus 36.9 32.2 N.D. N.D. N.D. N.D. N.D. N.D.
Thyroid 63.9 60.5 BLQ 16.1 N.D. N.D. N.D. N.D.
BLQ, Below lower limit of quantification (< approximately 14.0 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean is expressed as BLQ or N.D., respectively.
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2.6.5.5.5 Tissue Distribution after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Pigmented Rats (% %)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Radioactivity Concentration 1 hr 4hr 8 hr 24 hr 72 hr 168 hr 336 hr 840 hr
in Tissue (ng/g)

Urinary bladder 30.9 172 N.D. N.D. N.D. N.D. N.D. N.D.
Urine 61.8 508 N.D. N.D. N.D. N.D. N.D. N.D.

BLQ, Below lower limit of quantification (< approximately 14.0 ng/g).

N.D., Not detectable (Sample shape not discernible from background or surrounding tissue).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ and N.D. were
treated as zero. When the data on all sections were BLQ (N.D.), the mean is expressed as BLQ or N.D., respectively.

Study Number S-297995-PF-213-N (CRO Study No. 8223166)

Location in CTD 4.2.2.3-04
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2.6.5.6.1 In Vitro Protein Binding of [Oxadiazole-"*C]-Naldemedine Tosylate

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

In vitro, sera obtained from male Sprague-Dawley and Wistar rats, male beagle dogs, male Marshall ferrets, and male human
volunteers or human serum protein (human serum albumin, o;-acid glycoprotein, and 1% y-globulin) solution
Radionuclide C

Study System

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)

Concentration (ug/mL as free 0.02,0.2,2

base)

Centrifugation At 2500 rpm for 1 minute (o,;-acid glycoprotein solution), 3 miputes (albumin solution and y-globulin solution),
5 minutes (rat sera), 10 minutes (dog and human sera), or 15 minutes (ferret sera) at 37°C

Sample Serum, Human serum protein solution, Filtrate

Analyte Radioactivity

Assay Ultrafiltration Method, LSC

zzo)teln Binding Ratio in Serum 0.02 pg/mL 0.2 pg/mL 2 ug/mL

Sprague-Dawley rat (Male) 89.2+1.5 90.4+0.4 90.5+0.4

Wistar rat (Male) 88.9+0.9 90.7+0.7 91.0+0.3

Beagle dog (Male) 92.7+1.2 92.7+0.6 92.7+0.9

Marshall ferret (Male) 89.3+3.9 89.5+3.1 89.9+£3.5

Human (Male) 93.2+0.3 94.2+0.2 94.2+0.2

Data are expressed as the mean + S.D. of 3 individuals.
Protein Binding Ratio in Human

Serum Protein Solution (%) 0.02 pg/ml. 0.2 pg/mL. 2 pg/ml
4% Albumin 95.3+0.2 95.9+0.1 96.0 £ 0.1
0.08% a,-Acid glycoprotein 22.7+2.6 244+ 1.1 25.9+0.4
1% y-Globulin 19.5+2.5 17.2+1.3 18.5+0.6
Data are expressed as the mean + S.D. of triplicate assays.

Study Number R-297995-PB-024-N

Location in CTD 5.3.2.1-01
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2.6.5.6.2 In Vitro Distribution of [Oxadiazole-'*C]-Naldemedine Tosylate to Blood Cells

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Study System In vitro, blood obtained from male Sprague-Dawley rats, male beagle dogs, and male human volunteers
Radionuclide e

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Concentration (ug/mL as free 0.02,0.2,2

base)

Incubation At 37°C for 15 min

Sample Blood, Plasma

Analyte Radioactivity

Assay LSC

Ellaésorga(/oiiood Cell Partitioning in 0.02 ug/mL 0.2 ng/mL 2 ug/mL
Sprague-Dawley rat (Male) 155+1.8 13.9+2.0 143+1.8
Beagle dog (Male) 20.3+£5.6 16.2+1.6 18.0£1.1
Human (Male) 13.5+4.0 163+1.2 16.0£1.5

Data are expressed as the mean + S.D. of 3 individuals.

Study Number

R-297995-PB-023-N

Location in CTD

5.3.2.1-02

-76 -



FILTADY

2.6.5 EMBESABRMER

2.6.5.6.3 Distribution to Blood Cells after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate or [Carbonyl-'*C]-Naldemedine

Tosylate in Rats

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)
Gender (M/F)/Number of Animals | M/4/Time point
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension
Method of Administration Single oral administration
Dose (mg/kg as free base) 1
Radionuclide C
. . 1.98 MBq/mg (53.5 uCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,
Specific Activity 2.05 Mngmﬁ 255.5 ﬁCi/mg for {carbonyl—l4C]—naldemedine tosythe
Sample Blood, Plasma
Analyte Radioactivity
Assay LSC
gllztorébézﬁrsl (Ooiiiadloactlwty to [Oxadiazole-'"*C]-naldemedine tosylate [Carbonyl—14C]—naldemedine tosylate
15 min 20.1+£3.3 13.9+4.7
30 min 19.8+7.7 15.0+1.2
1 hr 20.3+£2.2 16.1+1.5
2 hr 22.9+6.6 18.3+4.3
4 hr 29.7+£6.2 222+1.5
8 hr 49.6 +3.0 27.5+5.5
12 hr 532+1.7 30.4+10.6
24 hr 55.5+8.0 348+7.7
48 hr Not calculated Not calculated
Data are expressed as the mean + S.D.
Study Number R-297995-PB-059-N R-297995-PB-097-N
Location in CTD 4.2.2.2-01 4.2.2.2-02
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2.6.5.6.4 Distribution to blood Cells after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate or [Carbonyl-'*C]-Naldemedine

Tosylate in Dogs

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle
Gepder (M/F)/Number of M/4
Animals
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension
Method of Administration Single oral administration
Dose (mg/kg as free base) 1
Radionuclide e
. . 1.98 MBg/mg (53.5 pCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,
Specific Activity 2,05 MBa/ms 255.5 ﬁCi/mg for %carbonyl—l4C]—r]131demedine tosyate
Sample Blood, Plasma
Analyte Radioactivity
Assay LSC
gllztorébézﬁrsl (O()Z;{adloactlwty to [Oxadiazole-'"*C]-naldemedine tosylate [Carbonyl—14C]—naldemedine tosylate
15 min 84+2.1 6.9+29
30 min 129+6.4 8.0+24
1 hr 11.4+3.7 7.6+1.5
2 hr 13.5+1.3 10.8+1.8
4 hr 15.9+3.1 15.7+5.3
6 hr 21.2+5.3 21.5+7.1
8 hr 28.7+5.5 254+6.7
10 hr 32.7+4.3 262+9.7
12 hr 33.9+3.7 289+9.5
24 hr 36.9+2.3 32.1+10.3
48 hr 25.6+4.0 30.3+15.3
Data are expressed as the mean + S.D.
Study Number R-297995-PB-068-N S-297995-PB-177-N
Location in CTD 4.2.2.2-09 4.2.2.2-10
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2657 FEYEEEER . ERXIIIBILEBMICHE T LHR
2.6.5.7.1 Tissue Distribution after a Single Oral Administration of [Carbonyl-14C]—Na|demedine Tosylate in Pregnant Rats
Test Article: [Carbonyl-14C]-naldemedine Tosylate
Species/Strain Rat/Crl:CD(SD)
Gepder (M/F)/Number of F/1/Time point
Animals
Gestation Day Day 18 of gestation
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 1

Radionuclide e

Specific Activity 1.41 MBg/mg (38.1 pCi/mg)
Aorta, Plasma, Whole blood, Whole blood (cardiac), Vena cava, Cerebellum, Cerebrum, Choroid plexus, Meninges, Pineal
body, Spinal cord, Eye (lens), Uveal tract/retina, Kidney cortex, Kidney medulla, Liver, Lung, Myocardium, Spleen,
Adrenal gland, Exorbital lacrimal gland, Harderian gland, Intra-orbital lacrimal gland, Mandibular lymph nodes, Mesenteric

Sample lymph nodes, Mucous gland, Nasal mucosa, Pancreas, Pituitary, Parotid salivary gland, Salivary gland, Thymus, Thyroid,
Clitoral gland, Mammary gland, Ovary, Uterus wall, Bone marrow, Bone surface, Fat (abdominal), Fat (brown), Muscle
(skeletal), Skin, Tongue, Trachea, Stomach wall, Small intestine wall, Caecum wall, Large intestine wall, Urinary bladder
wall, Amnion membrane, Foetus (whole), Foetal blood, Foetal brain, Foetal kidney, Foetal liver, Foetal lung, Placenta

Analyte Radioactivity (naldemedine equivalent)

Assay LSC for plasma and whole blood, QWBA for other tissues

R?ldloactwlty Concentration in 1 hr 4hr 8 hr 24 hr 48 hr

Tissue (ng/g)

Aorta 0.073 0.061 0.034 BLQ BLQ

Plasma ® 0.082 0.076 0.020 BLQ BLQ

Whole blood ™ 0.056 0.055 0.015 BLQ BLQ

BLQ, Below lower limit of quantification (< approximately 0.007 pg/g).

@ Determined by LSC.

® Determined by sample oxidation and LSC.

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.

treated as zero. When the data on all sections were BLQ "N.D.", the mean is expressed as "BLQ" ("N.D.").

In the calculation of mean, BLQ and N.D. were
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2.6.5.7.1 Tissue Distribution after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Pregnant Rats (5 =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

R?ldloactwlty Concentration in 1 hr 4hr 8 hr 24 hr 48 hr
Tissue (ng/g)

Whole blood (cardiac) 0.070 0.052 0.018 0.009 BLQ
Vena cava 0.062 0.045 BLQ BLQ BLQ
Cerebellum BLQ BLQ BLQ BLQ BLQ
Cerebrum BLQ 0.007 BLQ BLQ BLQ
Choroid plexus 0.190 0.230 0.059 BLQ BLQ
Meninges 0.131 0.120 0.044 BLQ BLQ
Pineal body 0.208 0.114 0.041 BLQ BLQ
Spinal cord BLQ BLQ BLQ BLQ BLQ
Eye (lens) BLQ BLQ BLQ BLQ BLQ
Uveal tract/retina 0.061 0.085 0.056 0.008 BLQ
Kidney cortex 0.278 0.239 0.080 0.018 0.029
Kidney medulla 0.167 0.167 0.038 0.028 0.012
Liver 1.15 1.37 0.523 0.095 0.048
Lung 0.146 0.190 0.082 0.008 BLQ
Myocardium 0.114 0.098 0.026 BLQ BLQ
Spleen 0.192 0.215 0.082 0.011 BLQ
Adrenal gland 0.226 0.179 0.042 0.018 BLQ
Exorbital lacrimal gland 0.191 0.214 0.130 0.012 BLQ
Harderian gland 0.230 0.573 0.671 BLQ BLQ
Intra-orbital lacrimal gland 0.224 0.225 0.141 BLQ BLQ
Mandibular lymph nodes 0.110 0.087 0.040 BLQ BLQ
Mesenteric lymph nodes 0.136 0.115 0.062 BLQ BLQ
Mucous gland 0.113 0.124 0.045 0.010 BLQ
Nasal mucosa 0.011 0.020 0.029 0.012 BLQ
Pancreas 0.148 0.152 0.045 BLQ BLQ
BLQ, Below lower limit of quantification (< approximately 0.007 pg/g).

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ was treated as zero.
When the data on all sections were BLQ, the mean is expressed as "BLQ".

-80 -



FILTADY

2.6.5 EMBESABRMER

2.6.5.7.1 Tissue Distribution after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Pregnant Rats (5 =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

R?ldloactwlty Concentration in 1 hr 4hr 8 hr 24 hr 48 hr
Tissue (ng/g)

Pituitary 0.234 0.337 0.101 BLQ BLQ
Parotid salivary gland 0.094 0.134 0.037 BLQ BLQ
Salivary gland 0.217 0.297 0.109 BLQ BLQ
Thymus 0.079 0.099 0.053 BLQ BLQ
Thyroid 0.118 0.141 0.050 BLQ BLQ
Clitoral gland 0.040 0.168 0.195 BLQ BLQ
Mammary gland 0.083 0.080 0.045 BLQ BLQ
Ovary 0.048 0.057 0.023 0.007 BLQ
Uterus wall 0.107 0.053 0.040 BLQ BLQ
Bone marrow 0.109 0.101 0.034 BLQ BLQ
Bone surface ® 0.018 BLQ BLQ BLQ BLQ
Fat (abdominal) ©® 0.025 0.058 0.022 BLQ BLQ
Fat (brown) 0.074 0.066 0.022 BLQ BLQ
Muscle (skeletal) 0.038 0.053 0.016 BLQ BLQ
Skin 0.018 0.030 0.025 BLQ BLQ
Tongue 0.077 0.082 0.024 BLQ BLQ
Trachea 0.032 0.049 0.024 BLQ BLQ
Stomach wall 0.098 0.256 0.057 BLQ BLQ
Small intestine wall 1.16 0.241 0.099 0.041 BLQ
Caecum wall 0.074 0.342 0.251 0.056 BLQ
Large intestine wall 0.167 0.553 0.403 0.259 0.137
Urinary bladder wall 0.045 0.051 0.342 BLQ BLQ
Amnion membrane 0.105 0.697 0.291 0.060 0.026
Foetus (whole) 0.007 0.014 0.011 BLQ BLQ
BLQ, Below lower limit of quantification (< approximately 0.007 pg/g).

@ Tissue corrected for quenching

When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data. In the calculation of mean, BLQ was treated as zero.
When the data on all sections were BLQ, the mean is expressed as "BLQ".
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2.6.5.7.1 Tissue Distribution after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Pregnant Rats (5 =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

R?ldioactivity Concentration in 1 hr 4hr 8 hr 24 hr 48 hr
Tissue (ng/g)

Foetal blood 0.014 0.011 BLQ BLQ BLQ
Foetal brain BLQ BLQ BLQ BLQ BLQ
Foetal kidney 0.016 0.011 BLQ BLQ BLQ
Foetal liver 0.014 0.017 0.013 BLQ BLQ
Foetal lung 0.007 0.017 0.015 BLQ BLQ
Placenta 0.073 0.067 0.028 BLQ BLQ

BLQ, Below lower limit of quantification (< approximately 0.007 pg/g).
When quantitative data for 1 tissue were obtained from multiple sections, data are expressed as the mean value of each data.
When the data on all sections were BLQ, the mean is expressed as "BLQ".

In the calculation of mean, BLQ was treated as zero.

Study Number $-297995-PF-238-N (CRO Study No. JJJo025)

Location in CTD 4.2.2.3-05
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2.6.5.7.2 Excretion into Milk after a Single Oral Administration of [Carbonyl-14C]—Na|demedine Tosylate in Nursing Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gepder (M/F)/Number of F/3/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C

Specific Activity 1.41 MBg/mg (38.1 pCi/mg)

Sample Milk, Plasma

Analyte Radioactivity (naldemedine equivalent)

Assay LSC

Radioactivity Concentration in

Tissue (n g/g-‘§ o Ratio 1 hr 2hr 4 hr 8 hr 24 hr
Milk Concentration 74.6 +20.7 68.9+16.3 35.0+8.9 8.65+2.74 BLQ
Plasma Concentration 115 +£26 68.0+11.1 33.1+11.6 7.71+1.70 BLQ
Milk/plasma Ratio 0.64 + 0.06 1.0+0.1 1.1+0.1 1.1+0.1 N.C.

N.C., Not calculated.
Data are expressed as the mean + S.D.

BLQ, Below lower limit of quantification (milk, <3.08 to 7.16 ng/g; plasma, < 1.59 to 1.71 ng/g).

Study Number

$-297995-PF-239-N (CRO Study No. JJo026)

Location in CTD

4.2.2.5-05
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2.6.5.9 EYBERE: (KB hVivo
2.6.5.9.1 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Mice
Test Article: [Carbonyl-14C]-naldemedine Tosylate
Species/Strain Mouse/Crlj:CD1(ICR)
Gepder (M/F)/Number of M/15/Time point
Animals
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

® A metabolite estimated as a glucuronide of nor-naldemedine was detected.

Dose (mg/kg as free base) 5
Radionuclide C
Specific Activity 1.41 MBg/mg (38.1 pCi/mg)
Sample Plasma 0.5 or 2 hours post-dose
Analvie Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Naldemedine-CA, Benzamidine, Naldemedine
" (7S5)-7-hydroxide, Other metabolites
Assay High performance liquid chromatography with radiodetector (Radio-HPLC), LC/MS/MS
Identification or Estimation LC/MS/MS
Peak Area Ratio (%) on Naldemedine Naldemedine | Nor-naldeme | Naldemedine | Naldemedine Benzamidine I(\%l,)d_?ﬁledé?oe Other
Radio-HPLC Chromatogram 3-G dine 6-G -CA i dey metabolites
0.5-hr plasma 70 Trace level © 6 Trace level ® | Trace level © Not Trace level © 6®
measured
2-hr plasma 45 Not 9 Not Not Trace level © Not 17®
measured measured measured measured
@ Detected only in LC/MS/MS analysis.

Study Number

S-297995-PB-241-N

Location in CTD

4.2.2.4-02
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2.6.5.9.2 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate in Rats

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of M/2 intact rats/Time point (For plasma collection 1 or 4 hours post-dose), M/3 intact rats (For urine and feces collection at 1
Animals mg/kg), M/2 bile duct-cannulated rats (For urine, bile and feces collection at 1 mg/kg)

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

5 (For plasma collection), 1 (For urine and feces collection or urine, bile, and feces collection)

Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 uCi/mg)
Sample Plasma collected 1 or 4 hours post-dose, Bile collected from 0 to 6 hours post-dose, Urine collected from 0 to 6 hours
P post-dose, Feces collected from 0 to 24 hours post-dose
Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites
Assay Radio-HPLC
Identification or Estimation LC/MS/MS
Peak Area Ratio (%) on . . . . .o .
. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G Benzamidine Other metabolites
Radio-HPLC Chromatogram
1-hr plasma 59 13 4 Not detected Not detected Not detected
4-hr plasma 22 5 3 Not detected 47 Not detected
Bile (collected from 0 to 6 hours 49.3 39 8 1 Not detected Not detected
post-dose)
Urine (collected from 0 to 6 Not detected Not detected Not detected 56 Not detected
6 hours post-dose)
Feces (collected from 0 to Not detected Not detected Not detected Not detected 58 Not detected
24 hours post-dose)

Study Number

R-297995-PB-060-N

Location in CTD

4.2.2.4-03
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2.6.5.9.3 Metabolite Profiling of Naldemedine after a Single Oral Administration of [Carbonyl-14C]-Na|demedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of M/2 intact rats/Time point (For plasma collection 1, 4, 6, or 8 hours post-dose), M/2 intact rats (For urine and feces
Animals collection), M/2 bile duct-cannulated rats (For urine, bile and feces collection)

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

5 (For plasma collection), 1 (For urine and feces collection or urine, bile, and feces collection)

Radionuclide e
Specific Activity 2.05 MBg/mg (55.5 pCi/mg)
Sample Plasma collected 1, 4, 6, or 8 hours post-dose, Bile collected from 0 to 6 hours post-dose, Urine collected from 0 to 6 hours

P post-dose, Feces collected from 0 to 24 hours post-dose
Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Naldemedine-CA, Other metabolites
Assay Radio-HPLC
Identification or Estimation LC/MS/MS
Peak Area Ratio (%) on . . . . . .

. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G | Naldemedine-CA | Other metabolites
Radio-HPLC Chromatogram
1-hr plasma 61 8 6 Not detected Not detected Not detected
4-hr plasma 69 3 2 Not detected 2@ Not detected
Bile (collected from 0 to 6 hours Not detected 58 15 1 Not detected Not detected
post-dose)
Urine (collected from 0 to 50 10® 4@ 3@ Not detected Not detected
6 hours post-dose)
Feces (collected from 0 to Not detected Not detected Not detected Not detected 36@ Several p ro(rg)l ment
24 hours post-dose) peaks

@ Not identified.

® Several metabolites estimated to be produced by eliminating benzamidine from naldemedine or biliary metabolites were detected.

Study Number

R-297995-PB-099-N

Location in CTD

4.2.2.4-04
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2.6.5.9.4 Metabolite Profiling of Naldemedine after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Rabbits

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rabbit/Kbl:JW
Gender (M/F)/Number of
. F/1
Animals
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration Single oral administration

Dose (mg/kg as free base) 5

Radionuclide C

Specific Activity 1.41 MBg/mg (38.1 pCi/mg)

Sample Plasma 0.5 or 2 hours post-dose

Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites

Assay Radio-HPLC, LC/MS/MS

Identification or Estimation LC/MS/MS

Peak Area Ratio (%) on . . . . .o .
. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G Benzamidine Other metabolites

Radio-HPLC Chromatogram

0.5-hr plasma NA 62 NA NA NA 4®

2-hr plasma Trace level * 70 Trace level © Trace level © Trace level © 5®

NA, not applicable.
@ Detected only in LC/MS/MS analysis.
® A metabolite estimated as a glucuronide of nor-naldemedine was detected.

Study Number

S-297995-PB-240-N

Location in CTD

4.2.2.4-05
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2.6.5.9.5 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate in Dogs

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle
Gender (M/F)/Number of
. M/1
Animals
Feeding Condition Fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution / suspension
Method of Administration Single oral administration
Dose (mg/kg as free base) 1
Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 uCi/mg)
Sample Plasma col}ected 1, 4, or 8 hours post-dose, Bile collected from 0 to 24 hours post-dose @, Urine collected from 0 to 24 hours
P post-dose ), Feces collected from 0 to 24 hours post-dose ©
Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites
Assay Radio-HPLC
Identification or Estimation LC/MS/MS
Peak Area Ratio (%) on . . . . .o .
. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G Benzamidine Other metabolites
Radio-HPLC Chromatogram
1-hr plasma 65 Not detected Not detected Not detected Not detected Trace level
4-hr plasma 27 Not detected Not detected Not detected 11 Not detected
8-hr plasma 5 Not detected Not detected Not detected 34 Not detected
Bile (collected from 0 to 4 1 8 4 Not detected < 5%®
24 hours post-dose)
Urine (collected from 0 to 3 Not detected Not detected Not detected 60 Trace level
24 hours post-dose)
Feces (collected from 0 to Not detected Not detected Not detected Not detected 46 <6%©
24 hours post-dose)
@ Samples were diverted from another study [Report R-297995-PB-068-N in module 4.2.2.2].
® Several metabolites estimated as metabolite having an oxadiazole cleavage structure with morphinan moiety, its glucuronic acid conjugate, oxidized metabolites, and their
glucuronic acid conjugate were detected.
© Related metabolites of benzamidine were detected.
Study Number R-297995-PB-061-N
Location in CTD 4.2.2.4-06
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2.6.5.9.6 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Carbonyl-'*C]-Naldemedine Tosylate in Dogs

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle

Gender (M/F)/Number of Animals | M/1

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base) 5

Radionuclide e

Specific Activity 2.05 MBg/mg (55.5 pCi/mg)

Sample Plasma collected 1, 4, or 8 hours post-dose, Bile collected from 0 to 6 hours or from 6 to 24 hours post-dose ™, Urine
collected from 0 to 6 hours or from 6 to 24 hours post-dose, Feces collected from 0 to 24 hours post-dose

Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Other metabolites

Assay Radio-HPLC

Identification or Estimation

LC/MS/MS

@ Samples were diverted from another study [Report S-297995-PB-177-N in module 4.2.2.4].
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2.6.5.9.6 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Carbonyl-14C]-Na|demedine Tosylate in Dogs (#t =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

1 (V)
EZZI;OI—XI{I?L%at(II?lr(O/;)la?LIOIgram Naldemedine Naldemedine 3-G Naldemedine 6-G Nor-naldemedine Other metabolites
1-hr plasma 77 Not detected Not detected 3® Not detected
®) 2 metabolites
4-hr plasma 68 Not detected Not detected 4 (< 4 cach)
®) 2 metabolites
8-hr plasma 66 Not detected Not detected 4 (< 4 cach)

. 20 prominent
Blli ((;:ollc)acted from 0 to 6 hours ) 9 Peak @ 3 metabolites
post-dose (S 9 each) (©)
Urine (collected from 6 to 24 hours 14 <5 Not detected <5 11 metabolites
post-dose) (<7 each)

tag (@
Feces (collected from 0 to 24 hours Not detected Not detected Not detected Not detected 15 metabolites
post-dose) (<17 each)

@ Detected as a mixture of naldemedine 6-G and the oxidative metabolite.

® Detected as a mixture of nor-naldemedine and an oxidative metabolite.

© Detected as the metabolites speculated to be oxidative metabolites, its glucuronides, a metabolite which has a morphinan structure and was speculated to be N-O bond cleavage
structure, and metabolites subsequently oxidized and/or conjugated with glucuronic acid.

@ Detected as the metabolites speculated to be naldemedine-carboxylic acid, and the metabolites which might be produced by eliminating benzamidine from biliary metabolites
(nor-naldemedine and the metabolites speculated to be oxidative metabolites).

Study Number

S-297995-PB-136-N

Location in CTD

4.2.2.4-07
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2.6.5.9.7 Metabolite profiling of Naldemedine Tosylae after a Single Oral Administration of [Oxadiazole-"*C]-Naldemedine Tosylate in Ferrets

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Species/Strain Ferret/Marshall

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)

Sample Plasma collected 1 or 4 hours post-dose

Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites

Assay Radio-HPLC

Identification or Estimation LC/MS/MS

Peak Area Ratio (%) on . . . . .o .
. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G Benzamidine Other metabolites

Radio-HPLC Chromatogram

1-hr plasma 72 Not detected Not detected Not detected Not detected Not detected

4-hr plasma 34 Not detected Not detected Not detected 34 Not detected

Study Number R-297995-PB-062-N

Location in CTD 4.2.2.4-08
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2.6.5.9.8 Metabolite Profiling of Naldemedine Tosylate after a Single Oral Administration of [Carbonyl-14C]—Na|demedine Tosylate in Ferrets

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Ferret/Marshall

Gepder (M/F)/Number of M/1/Time point

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

® A metabolite which molecular wei

Dose (mg/kg as free base) 5

Radionuclide C

Specific Activity 2.05 MBg/mg (55.5 pCi/mg)

Sample Plasma collected 1 or 4 hours post-dose

Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites

Assay Radio-HPLC, LC/MS/MS

Identification or Estimation LC/MS/MS

Peak Area Ratio (%) on . . . . .o .
. Naldemedine Naldemedine 3-G | Nor-naldemedine | Naldemedine 6-G Benzamidine Other metabolites

Radio-HPLC Chromatogram

1-hr plasma 81 5 Trace level © Trace level © Not detected 2®

4-hr plasma 86 2 Not detected Not detected Trace level © 2®

@ Peaks which were detected only in LC/MS/MS analysis.

t is 16 dalton larger than naldemedine was detected.

Study Number

S-297995-PB-156-N

Location in CTD

4.2.2.4-09
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2.6.5.9.9 Preliminary Measurement of Naldemedine-(7R)-7-Hydroxide in Rat or Dog Plasma after Repeated Administrations of Naldemedine

Tosylate
Test Article: Naldemedine Tosylate
Species/ | Gender Feeding Vehicle/ Method of Sample/ Noteworthy Findings
Strain (M/F)/ Condition | Formulation | Administration/ | Analyte/Assay
Number of Dose (mg/kg as
Animals free base)
Rat/Crl: M and F/ Non-fasted | 0.5 w/v% Repeated oral Plasma/ Plasma samples (Pre-dose [only on Day 14] and 0.5, 1, 2, 4, 8, and
CD(SD) | 4/Group methyl-cellu | administrations, | Naldemedine-( | 24 hours post-dose on Days 1 and 14) were measured.
lose aqueous | once daily for 7R)-7-hydroxi | Naldemedine-(7R)-7-hydroxide was measurable in almost
solution/ 14 days/30, 100 | de/ (159/160) of plasma 0.5-, 1-, 2-, 4-, and 8-hour post-dose (from
suspension LC/MS/MS 0.0769 to 35.6 ng/mL) and in some (7/32) of pre-dose samples and
plasma 24-hour post-dose after 14th administration (from 0.0420 to
0.200 ng/mL). Naldemedine-(7R)-7-hydroxide in plasma 24-hour
post-dose after 1st administration was below lower limit of
quantification (< 0.04 ng/mL).
Dog/ M and F/ Non-fasted | 0.5 w/v% Repeated oral Plasma/ Plasma samples (Pre-dose and 0.25, 0.5, 1, 2, 7, and 24 hours
Beagle 4/Group methyl-cellu | administrations, | Naldemedine-( | post-dose on Day 273), which were diverted from another study
lose aqueous | once daily for 7R)-7-hydroxi | [Report S-297995-TF-219-L in module 4.2.3.2], were measured.
solution/ 9 months/20 de/ Naldemedine-(7R)-7-hydroxide was measurable in all of plasma
suspension LC/MS/MS after 273rd administration (from 0.123 to 99.4 ng/mL).
Study Number S-297995-TB-282-R
Location in CTD 4.2.2.4-10
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2.6.5.10.1 In Vitro Metabolism of [Oxadiazole-'*C]-Naldemedine Tosylate with Human Hepatocyte

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Study System Cryopreserved human hepatocytes

Batch 2 (Lot No. 670 and Lot No. 729)

Incubation At 37°C for 0 or 4 hours

Concentration 5 or 50 umol/L

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)

Sample Reaction mixture after 4-hour incubation of [oxadiazole-' ‘C]-naldemedine tosylate with human hepatocyte

Analyte Naldemedine, Naldemedine 3-G, Nor-naldemedine, Naldemedine 6-G, Benzamidine, Other metabolites

Assay Radio-HPLC

Identification or Estimation LC/MS/MS

Peak Area Ratio (%) on Naldemedine Naldemedine 3-G Nor-naldemedine Naldemedine 6-G Other metabolites

Radio-HPLC Chromatogram

4-hr incubation at 50 pmol/L 66171 3 6-7 3 <2 in each @

Benzamidine was not produced in human hepatocytes.

@ Three metabolites which molecular weight are 16 dalton larger, 2 metabolites which molecular weight are 2 dalton smaller, and 1 metabolite which molecular weight is 192
dalton larger, than naldemedine were detected.

Study Number R-297995-PB-063-N

Location in CTD 5.3.2.2-01
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2.6.5.10.2

In Vitro Identification of Responsible Enzymes for Naldemedine Tosylate Metabolism

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Study System

Human liver microsomes (a pool of 50 individual), Recombinant CYP enzymes, Recombinant UGT enzymes

Concentration (pmol/L)

50

Recombinant Enzymes

CYP1A2, CYP2A6, CYP2B6, CYP2CS8, CYP2C9, CYP2C19, CYP2D6, CYP2E1, CYP3A4, UGT1A1, UGT1A3,
UGT1A4, UGT1A6, UGT1A9, UGT2B4, UGT2B7, UGT2B15 UGT2B17

CYP Inhibitors

Furafylline (CYP1A2 inhibitor), Anti-CYP2A6 monoclonal antibody, ThioTEPA (CYP2B6 inhibitor),
Trimethoprim (CYP2CS inhibitor), Sulphaphenazole (CYP2C9 inhibitor), Benzylnirvanol (CYP2C19 inhibitor),
Quinidine (CYP2D6 inhibitor), Anti-CYP2EI monoclonal antibody, Ketoconazole (CYP3A4 inhibitor)

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Sample Re.action mixture after incubation of [oxadiazole-'*C]-naldemedine tosylate with recombinant enzymes or human liver
microsomes

Analyte Naldemedine, Nor-naldemedine, Naldemedine 3-G, Naldemedine 6-G

Assay Radio-HPLC

CYP Enzymes Control CYP1A2 CYP2A6 CYP2B6 CYP2C8 CYP2C9 | CYP2C19 | CYP2D6 CYP2E1 CYP3A4

Extent of Nor-naldemedine Formation

(% of Compound in Sample) NQ NQ NQ NQ NQ NQ 0.44 NQ NQ 4.05

Effects of CYP inhibitors on

Nor-naldemedine Formation 9.46 7.97 16.2 8.55 15.0 11.9 12.4 1.38 84.3

(% Inhibition from Control)

UGT Enzymes Control UGT1Al1 UGTI1A3 UGT1A4 UGT1A6 UGT1A9 UGT2B4 UGT2B7 | UGT2B15 | UGT2B17

Extent of Naldemedine 3-G

Formation NQ NQ 18.1 NQ NQ NQ NQ NQ NQ NQ

(% of Compound in Sample)

Extent of Naldemedine 6-G

Formation NQ NQ 2.23 NQ NQ NQ NQ NQ NQ NQ

(% of Compound in Sample)

NQ, Not quantifiable.

Data are expressed as the mean of triplicate assays.

Study Number

S-297995-PF-200-N (CRO Study No. 8221179)

Location in CTD

4.2.2.4-01
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26.5.11 EMEHREHER - HEECHIRE
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2.6.5.12 EWENREFER

EYMRBBEROFEAE

2.6.5.12.1 In Vitro Inhibitory Effects of Naldemedine Tosylate on Human CYP Enzymes

Test Article: Naldemedine Tosylate

Study System

Human liver microsomes (a pool of 16 individual)

Concentration (umol/L)

0 (control), 0.03, 0.1, 0.3, 1, 3, 10, 20

Substrates (Concentration)

Phenacetin (40 pmol/L) for CYP1A2, Coumarin (0.75 pmol/L) for CYP2A6, Bupropion (50 umol/L) for CYP2B6,
Paclitaxel (10 pmol/L) for CYP2CS8, Diclofenac (6 umol/L) for CYP2C9, S-Mephenytoin (40 pmol/L) for CYP2C19,
Dextromethorphan (7.5 umol/L) for CYP2D6, Chlorzoxazone (30 umol/L) for CYP2E1, Testosterone (100 pmol/L) for
CYP3A4/5, Midazolam (4 umol/L) for CYP3A4/5, Nifedipine (10 umol/L) for CYP3A4/5, Atorvastatin (70 umol/L) for
CYP3A4/5, Lauric acid (2 pmol/L) for CYP4A11

Sample Reaction mixture after incubation of substrate with human liver microsomes in the presence of naldemedine tosylate
Acetaminophen, 7-Hydroxycoumarin, Hydroxybupropion, 6a-Hydroxypaclitaxel, 4'-Hydroxydiclofenac,
Analyte 4'-Hydroxymephenytoin, Dextrorphan, 6-Hydroxychlorzoxazone, 63-Hydroxytestosterone, 1'-Hydroxymidazolam,
Oxidized nifedipine, O-Hydroxyatorvastatin, 12-Hydroxylauric acid
Assay LC/MS/MS
Direct inhibition (0 min) Time-dependent inhibition (30 min)
CYP Enzyme Maximum inhibition at Estimated 50% inhibitory Maximum inhibition at Potential for time-dependent
20 pmol/L (%) concentration (umol/L) 20 pmol/L (%) inhibition
CYP1A2 NA > 20 8.0 Little or no
CYP2A6 NA > 20 NA Little or no
CYP2B6 NA > 20 NA Little or no
CYP2C8 0.1 > 20 5.4 Little or no
CYP2C9 11 > 20 8.2 Little or no
CYP2C19 1.3 > 20 NA Little or no
CYP2D6 NA > 20 NA Little or no
CYP2E1 NA > 20 NA Little or no
CYP3A4/5 (Testosterone) NA > 20 13 Little or no
CYP3A4/5 (Midazolam) 0.8 > 20 15 Little or no
CYP3A4/5 (Nifedipine) NA > 20 16 Little or no
CYP3A4/5 (Atorvastatin) NA > 20 NA Little or no
CYP4All NA > 20 NA Little or no

NA, Not applicable.

Study Number

R-297995-PF-064-N (CRO Study No. JJJ0835020)

Location in CTD

5.3.2.2-02
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2.6.5.12.2 In Vitro Inhibitory Effects of Nor-Naldemedine on Human CYP Enzymes

Test Article: Nor-naldemedine

Study System

Human liver microsomes (a pool of 15 individual)

Concentration (nmol/L)

0 (control), 1, 20

Substrates (Concentration)

Phenacetin (50 umol/L) for CYP1A2, Bupropion (100 umol/L) for CYP2B6, Paclitaxel (15 umol/L) for CYP2CS,
Tolbutamide (100 pmol/L) for CYP2C9, S-Mephenytoin (40 pmol/L) for CYP2C19, Dextromethorphan (5 pmol/L) for
CYP2D6, Testosterone (50 pumol/L) for CYP3A4/5, Midazolam (2.5 pmol/L) for CYP3A4/5

Sample Reaction mixture after incubation of substrate with human liver microsomes in the presence of nor-naldemedine
Acetaminophen, Hydroxybupropion, 6a-Hydroxypaclitaxel, 4-Hydroxytolbutamide, 4-Hydroxymephenytoin, Dextrorphan,
Analyte .
6p-Hydroxytestosterone, 1-Hydroxymidazolam
Assay LC/MS/MS
Direct inhibition (0 min) Time-dependent inhibition (30 min)
CYP Enzyme Maximum inhibition at Estimated 50% inhibitory Maximum inhibition at Potential for time-dependent
20 nmol/L (%) concentration (nmol/L) 20 nmol/L (%) inhibition
CYP1A2 0.8 > 20 3.7 Little or no
CYP2B6 4.3 > 20 NA Little or no
CYP2C8 NA > 20 1.8 Little or no
CYP2C9 NA > 20 1.9 Little or no
CYP2C19 NA > 20 3.1 Little or no
CYP2D6 2.1 > 20 NA Little or no
CYP3A4/5 (Testosterone) NA > 20 0.0 Little or no
CYP3A4/5 (Midazolam) 6.3 > 20 9.4 Little or no

NA, Not applicable.

Study Number

S-297995-PB-338-N

Location in CTD

5.3.2.2-03
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2.6.5.12.3 In Vitro CYP1A2, CYP3A4, UGT1A2, UGT1A6, and UGT2B7 Induction by Naldemedine Tosylate in Human Hepatocytes

Test Article: Naldemedine Tosylate

Study System Primary cultures of fresh human hepatocytes (3 Donors [1 male and 2 females])

Exposure 48 hours

Concentration (pumol/L) 1,3,10

Positive controls Omeprazole (30 umol/L) for prototypical inducer of CYP1A2,

(Concentration) Rifampicin (50 pmol/L) for prototypical inducer of CYP3A4 and putative inducer of UGT enzymes

Substrates Phenacetin (150 pmol/L) for CYP1A2, Testosterone (250 umol/L) for CYP3A4, Estradiol (30 umol/L) for UGT1A2,

(Concentration) Acetaminophen (2.5 mmol/L) for UGT1A6, Morphine (2 mmol/L) for UGT2B7

Sample Reactilon mixture after incubation of substrate with human hepatocytes which were exposed with naldemedine tosylate or positive
contro

Analyte Acetaminophen, 6p-Hydroxytestosterone, Estradiol 3-glucuronide, Acetaminophen O-glucuronide, Morphine 3-glucuronide

High performance liquid chromatography for 6p-Hydroxytestosterone,

Assay High performance liquid chromatography combined with mass spectrometry for other analyte
Fold induction relative to CYPIA2 CYP3A4
the corresponding Naldemedine tosylate (umol/L) Omeprazole 30 umol/L Naldemedine tosylate (umol/L) Rifampicin 50 pmol/L
control 1 3 10 1 3 10
Donor 1 1.0 1.2 1.2 37.4 1.1 1.8 2.2 4.0
Donor 2 1.0 0.9 0.9 17.6 0.4 0.5 0.6 4.5
Donor 3 1.0 1.1 1.3 32.1 0.9 1.0 1.5 2.6
. . . UGTI1A2 UGTI1A6 UGT2B7
Fold induction relative to ; - -

. Naldemedine tosylate . - Naldemedine tosylate . - Naldemedine tosylate . -
the corresponding Rifampicin Rifampicin Rifampicin
control (pmol/L) 50 pmol/L (pmol/L) 50 pmol/L (pmol/L) 50 pmol/L

1 3 10 K 1 3 10 K 1 3 10 K
Donor 1 1.1 1.1 1.2 0.57 1.0 1.0 1.0 1.2 1.1 1.2 1.2 1.0
Donor 2 1.1 1.3 1.2 0.6 1.0 1.1 1.2 1.1 1.1 1.3 1.2 1.0
Donor 3 1.3 1.4 1.7 0.7 1.1 1.1 1.2 1.0 0.9 1.1 1.1 1.1
Study Number S-297995-PF-176-N (CRO Study No. 8214143)
Location in CTD 5.3.2.2-04
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2.6.5.12.4 In Vitro CYP2B6 Induction by Naldemedine Tosylate in Human Hepatocytes

Test Article: Naldemedine Tosylate
Study System Primary cultures of fresh human hepatocytes (3 Donors [1 male and 2 females])
Exposure 72 hours

Concentration (umol/L)

0.03,0.1,0.3,1,3, 10

Positive control (Concentration)

Phenobarbital (750 pmol/L)

Substrate (Concentration)

Bupropion (500 umol/L)

Reaction mixture after incubation of bupropion with human hepatocytes which were exposed with naldemedine tosylate

Sample or phenobarbital, Isolated RNA from human hepatocytes which were exposed with naldemedine tosylate or
phenobarbital

Analyte Hydroxybupropion, CYP2B6 messenger ribonucleic acid (nRNA)

Assay LC/MS/MS, Quantitative real-time polymerase chain reaction

Fold induction of enzyme activit Naldemedine tosylate (umol/L) .

relative to the corresp}grrllding conilrol 0.03 0.1 0.3 1 3 10 Phenobarbital 750 ymol/L

Donor 1 —0.184 —0.170 0.0472 0.0145 0.431 0.806 5.64

Donor 2 0.0610 0.1000 0.143 0.240 0.567 1.97 14.7

Donor 3 —0.200 —0.211 —0.116 0.121 0.549 1.11 12.1

Fold induction of mRNA relative to Naldemedine tosylate (umol/L) .

the corresponding control 0.03 0.1 0.3 1 3 10 Phenobarbital 750 ymol/L

Donor 1 —0.0890 —0.0480 0.163 0.258 0.419 —0.0850 13.4

Donor 2 0.0300 0.183 0.387 0.346 0.557 0.817 31.1

Donor 3 —0.216 —0.240 —0.0700 0.620 0.219 0.235 10.7

Study Number S-297995-PF-298-N (CRO Study No. . 133131)

Location in CTD 5.3.2.2-05
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2.6.5.12.5

In Vitro CYP1A2, CYP2B6, and CYP3A4 Induction by Nor-Naldemedine in Human Hepatocytes

Test Article: Nor-naldemedine

Study System Cryopreserved human hepatocytes (1 Donors [1 male])
Exposure 72 hours
Concentration (nmol/L) 0.932, 18.6

Positive controls

Omeprazole (50 pmol/L) for prototypical inducer of CYP1A2,
Phenobarbital (1000 umol/L) for prototypical inducer of CYP2B6,

(Concentration) Rifampicin (20 umol/L) for prototypical inducer of CYP3A4

Substrates Phenacetin (400 pmol/L) for CYP1A2, Bupropion (1000 pmol/L) for CYP2B6, Midazolam (40 pmol/L) for CYP3A4

(Concentration)

Sample Reaction mixture after incubation of substrate with human hepatocytes which were eqused with r}(?r—naldemedine or positive
control, Isolated RNA from human hepatocytes which were exposed with nor-naldemedine or positive control

Analyte Acetaminophen, Hydroxybupropion, 1-Hydroxymidazolam, mRNA

Assay LC/MS/MS, Quantitative real-time polymerase chain reaction

Fold induction of CYP1A2 CYP2B6 CYP3A4

enzyme activity r@lative Nor-naldemedine Omeprazole Nor-naldemedine Phenobarbital Nor-naldemedine Rifampicin

to the corresponding (nmol/L) 50 L (nmol/L) 1000 umol/L (nmol/L) 20 umol/L

control 0.932 18.6 Hmo 0.932 18.6 Hmo 0.932 18.6 "

Donor 1 1.07 1.11 24.5 0.971 0.879 5.96 0.950 1.01 >8.00 ™

Fold induction of mRNA C.YPIAZ C.YP2B6 C.YP3A4

relative to the Nor-naldemedine Omeprazole Nor-naldemedine Phenobarbital Nor-naldemedine Rifampicin

corresponding control (nmol/L.) 50 umol/L (nmol/L) 1000 pmol/L (nmol/L) 20 pmol/L

0.932 18.6 0.932 18.6 0.932 18.6
Donor 1 0.841 0.758 80.3 0.827 0.853 13.8 0.865 0.797 189

@ The concentrations of 1’

-hydroxymidazolam in 20 pmol/L rifampicin-treated wells were higher than upper limit of the standard curve Therefore, the fold

induction of enzymatic activity relative to the corresponding control in the 20 umol/L rifampicin exposure group was determined as more than the value
calculated using the value of upper limit of the standard curve.

Study Number

S-297995-PB-339-R

Location in CTD

5.3.2.2-06
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26.5.13 EYEHREER .  Hep
2.6.5.13.1 Urinary and Fecal Excretion after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate or
[Carbonyl-"*C]-Naldemedine Tosylate in Rats
Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Species/Strain Rat/Crl:CD(SD)
Gender (M/F)/Number of Animals | M/5 | M/4
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 pCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,

2.05 MBg/mg (55.5 uCi/mg) for [carbonyl-'*C]-naldemedine tosylate
Sample Urine, Feces
Analyte Radioactivity
Assay LSC
Cumulative Excretion of [Oxadiazole-'"*C]-naldemedine tosylate [Carbonyl-"*C]-naldemedine tosylate
Radioactivity (% of dose) Urine Feces Total Urine Feces Total
From 0 to 6 hours post-dose 6.0+23 No sample Not calculated 0.8+0.1 No sample Not calculated
From 0 to 24 hours post-dose 45.7+2.1 45.8+3.9 91.5+3.2 1.4+0.2 93.0+2.3 94.4+23
From 0 to 48 hours post-dose 483+23 48.8+2.6 97.1+0.7 1.5+0.2 97.0+0.6 98.5+0.4
From 0 to 72 hours post-dose 48.8+2.4 48.9+2.6 97.7+0.6 1.5+0.2 97.3+0.5 98.8+0.4
From 0 to 96 hours post-dose 49.0+24 49.0+2.6 98.0+0.6 1.5+0.2 97.3+0.5 98.8+0.3
From 0 to 120 hours post-dose 49.1+24 49.0+2.6 98.1+0.6 1.5+0.2 97.4+0.5 98.9+0.3
From 0 to 144 hours post-dose 49.1+24 49.1+2.6 98.2+0.6 1.5+0.2 97.4+04 98.9+0.3
From 0 to 168 hours post-dose 49.2+24 49.1+2.6 98.3+0.6 1.5+0.2 97.4+04 98.9+0.3
Data are expressed as the mean + S.D.
Study Number R-297995-PB-025-N R-297995-PB-098-N
Location in CTD 4.2.2.5-01 4.2.2.5-02

- 103 -



FILTADY

2.6.5 EMBESABRMER

2.6.5.13.2 Urinary and Fecal Excretion after Repeated Oral Administrations of [Carbonyl-'*C]-Naldemedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gender (M/F)/Number of Animals M/5

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Repeated oral administrations, once daily for 14 days

Dose (mg/kg/day as free base)

1

Radionuclide

14C

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)

Sample Urine, Feces

Analyte Radioactivity

Assay LSC

Cumulative E)fcretion of Radioactivity Urine Feces Total
(% of cumulative dose)

From 0 to 24 hours after the 1st-dose 1.1+0.1 92.6+1.0 93.7+1.0
From 0 to 24 hours after the 2nd-dose 1.1£0.1 93.6+1.6 947+ 1.5
From 0 to 24 hours after the 3rd-dose 1.2+£0.2 94.8+0.8 96.0+0.8
From 0 to 24 hours after the 4th-dose 1.1+0.1 95.0+1.5 96.2+ 1.5
From 0 to 24 hours after the 5th-dose 1.1£0.1 95.6+0.9 96.7+0.8
From 0 to 24 hours after the 6th-dose 1.1£0.1 95.9+0.6 97.0+0.5
From 0 to 24 hours after the 7th-dose 1.1£0.1 96.1 +0.6 97.2+0.6
From 0 to 24 hours after the 8th-dose 1.1£0.1 96.2 £ 0.5 97.4+0.4
From 0 to 24 hours after the 9th-dose 1.5+£0.3 96.5+0.5 98.0+0.3
From 0 to 24 hours after the 10th-dose 2.0+0.6 96.6 + 0.4 98.5+0.3
From 0 to 24 hours after the 11th-dose 2.0+0.6 96.7+0.2 98.7+0.4
From 0 to 24 hours after the 12th-dose 2.0+0.6 96.8 +0.3 98.8+0.4
From 0 to 24 hours after the 13th-dose 2.0+0.6 96.2+0.4 98.2+0.2

Data are expressed as the mean + S.D.
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2.6.5.13.2 Urinary and Fecal Excretion after Repeated Oral Administrations of [Carbonyl-14C]-Naldemedine Tosylate in Rats (%t =)

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Cumulative E).ccretion of Radioactivity Urine Feces Total
(% of cumulative dose)

From 0 to 24 hours after the 14th-dose 2.0+0.6 96.6 + 0.5 98.5+0.3
From 0 to 48 hours after the 14th-dose 2.0+0.6 97.1+0.4 99.1+0.3
From 0 to 72 hours after the 14th-dose 2.0+0.6 97.2+0.4 99.2+0.3
From 0 to 96 hours after the 14th-dose 2.0+0.6 97.2+0.4 99.2+0.3
From 0 to 120 hours after the 14th-dose 2.0+0.6 97.3+0.4 99.3+0.3
From 0 to 144 hours after the 14th-dose 2.0+0.6 97.3+0.4 99.3+0.3
From 0 to 168 hours after the 14th-dose 2.0+0.6 97.3+0.4 99.3+0.3
Data are expressed as the mean + S.D.

Study Number S-297995-PB-191-N

Location in CTD 4.2.2.5-03
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2.6.5.13.3 Urinary and Fecal Excretion after a Single Intravenous or Oral Administration of [Oxadiazole-"*C]-Naldemedine Tosylate or after a Single

Oral Administration of [carbonyl-'*C]-Naldemedine Tosylate in Dogs

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle
Gender (M/F)/Number of Animals | M/4 | M/4 | M/4
Feeding Condition Non-fasted
Vehicle/Formulation (N,N-Dimethylacetamide/Saline)/soluti | 0.5 W/V% methyl.cellulose aqueous 0.5 W/V% methyl.cellulose aqueous
on solution/suspension solution/suspension
Method of Administration Single intravenous administration Single oral administration Single oral administration
Dose (mg/kg as free base) 0.5 1 1
Radionuclide e
. .. 1.98 MBq/mg (53.5 pCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,
Specific Activity 2,05 MBa/ms Ess.s ﬁCi/mg for %carbonyl—l4C]—r]131demedine tosyate
Sample Urine, Feces
Analyte Radioactivity
Assay LSC
Cumulative Excretion of [Oxafiigzole.—14C]—naldemedine tosylate _ . [Carbonyl—14C]—nalder.n(.3dine. tosylate
Radioactivity (% of dosc) After Intravenous Administration After Oral Administration After Oral Administration
Urine Feces Total Urine Feces Total Urine Feces Total
From 0 to 6 hours post-dose 7.0+0.7 | Nosample | 7.0+0.7 3.6+1.0 | Nosample | 3.6+ 1.0 23+0.3 | Nosample | 2.3+0.3
From 0 to 24 hours post-dose 20.1+34 |554+16.0|755+12.6 | 188+1.8 |47.6+185|664+185| 44+12 |80.9+56 |852+53
From 0 to 48 hours post-dose 229+49 |662+59 |89.1+1.0 |242+43 |64.1+54 | 883+1.8 4.8+ 1.3 89.9+13 |94.7+0.7
From 0 to 72 hours post-dose 23.6+5.0 | 67.1+57 |90.7+0.9 |250+45 |659+42 |90.9+0.9 49+13 |1908+14 |958+04
From 0 to 96 hours post-dose 23.9+5.0 |67.6+57 |91.5+09 |253+45 |665+42 |91.8+1.0 5114 [914+14 |964+04
From 0 to 120 hours post-dose 24.1+5.0 |67.8+57 |91.9+09 |255+45 |66.7+42 |922+0.9 5114 [91.7+£1.5 |96.8+04
From 0 to 144 hours post-dose 242+5.0 |68.0+57 |922+0.8 |256+45 |669+42 |92.5+0.9 52+14 919415 |97.0+0.3
From 0 to 168 hours post-dose 243+5.0 | 682+57 |925+09 |257+46 |67.0+42 |92.8+0.9 52+14 [920+1.5 |97.2+03
Data are expressed as the mean + S.D.
Study Number R-297995-PB-068-N S-297995-PB-177-N
Location in CTD 4.2.2.2-09 4.2.2.2-10

- 106 -




FILTADY

2.

6.5 EYBEABRPER

26.5.14 EYBHREHER .  HEf . fEAS
2.6.5.14.1 Urinary, Biliary, and Fecal Excretion after a Single Oral Administration of [Oxadiazole-'*C]-Naldemedine Tosylate or
[Carbonyl-"*C]-Naldemedine Tosylate in Rats
Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate
Species/Strain Rat/Crl:CD(SD)
Gender (M/F)/Number of Animals | M/4 | M/5
Feeding Condition Non-fasted
Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C
Specific Activity 1.98 MBg/mg (53.5 pCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,
2.05 MBg/mg (55.5 uCi/mg) for [carbonyl-'*C]-naldemedine tosylate

Sample Urine, Bile, Feces, Stomach contents, Intestinal contents

Analyte Radioactivity

Assay LSC

Cumulative Excretion of [Oxadiazole-'"*C]-naldemedine tosylate [Carbonyl-'"*C]-naldemedine tosylate

Radioactivity (% of dose) Urine Bile Feces Total Urine Bile Feces Total
Not Not

From 0 to 6 hours post-dose 6.7+6.8 11.4+£3.2 No sample caloulated 0.8+0.7 155+11.0 No sample calculated

From 0 to 24 hours post-dose 41.7+8.2 27.5+6.7 19.4+3.5 88.6 £4.7 20+1.1 298+11.7 33.0+11.2 64.9+22.3

From 0 to 48 hours post-dose 44.8 + 8.9 28.2+6.9 24.4+2.6 97.5+0.5 2.5+0.9 31.3+11.1 576162 | 97.6£29®

Data are expressed as the mean + S.D.
@ Including the radioactivity in stomach

contents and intestinal contents 48 hours post-dose (0.4 + 0.8% and 5.

9 + 10.1%, respectively).

Study Number

R-297995-PB-025-N

R-297995-PB-098-N

Location in CTD

4.2.2.5-01 4.2.2.5-02
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2.6.5.14.2 Enterohepatic Circulation of Radioactivity after a Single Oral Administration of [Carbonyl-"*C]-Naldemedine Tosylate in Rats

Test Article: [Carbonyl-14C]-naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)

Gepder (M/F)/Number of M/6 (3 donor rats and 3 recipient rats)

Animals

Feeding Condition Non-fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution / suspension

Method of Administration

Single oral administration

Dose (mg/kg as free base)

1

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 uCi/mg)

Sample Urine, Bile, Feces, Gastrointestinal contents, Carcass

Analyte Radioactivity

Assay LSC

Cumulative Excretion of Donor Rats Recipient Rats

Radioactivity (% of dose) Urine Bile Feces Total Urine Bile Feces Total
Not Not

From 0 to 6 hours post-dose 1.0£0.5 No sample No sample calculated 0.0+0.0 0.1+0.1 No sample calculated

From 0 to 24 hours post-dose 1.9+ 0.8 No sample 18.1+15.3 20.0+ 15.5 0.2+0.1 0.3+0.1 11.9+10.4 12.4+10.2

From 0 to 48 hours post-dose | 2.1+0.7 Nosample | 61.0£10.9 | 70.0+74® | 0.2+0.1 03+0.1 | 25.6+6.1 27.7+630

Total recovery 97.7+1.2

Reabsorption (% of dose) 1.1+0.1

Reabsorption (% of radioactivity recovered in recipient rat) 4.1+£0.9

Enterohepatic circulation (% of dose) 0.3+0.1

Enterohepatic circulation (% of radioactivity recovered in recipient rat) 1.3+£0.9

Carbonyl-'*C]-naldemedine tosylate was administered to donor rats.
y Y

Data are expressed as the mean + S.D.
@ Including the radioactivity in gastrointestinal contents and carcass 48 hours post-dose (5.2 + 5.1% and 1.7 + 0.8%, respectively).
® Including the radioactivity in gastrointestinal contents and carcass 48 hours post-dose (1.0 % 0.2% and 0.5 £ 0.2%, respectively).

Study Number

S-297995-PB-184-N

Location in CTD

4.2.2.5-04
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2.6.5.14.3 Urinary, Biliary, and Fecal Excretion after a Single Intraduodenal Administration of [Oxadiazole-'*C]-Naldemedine Tosylate or

[Carbonyl-"*C]-Naldemedine Tosylate in Dogs

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate;
[Carbonyl-'*C]-naldemedine Tosylate

Species/Strain Dog/TOYO Beagle

Gender (M/F)/Number of Animals | M/2 | M/4
Feeding Condition Fasted

Vehicle/Formulation 0.5 w/v% methylcellulose aqueous solution/suspension

Method of Administration

Single intraduodenal administration

Dose (mg/kg as free base)

1

Radionuclide C
Specific Activity 1.98 MBq/mg (53.5 uCi/mg) for [oxadiazole-'*C]-naldemedine tosylate,

2.05 MBg/mg (55.5 uCi/mg) for [carbonyl-'*C]-naldemedine tosylate
Sample Urine, Bile, Feces, Gastrointestinal contents
Analyte Radioactivity
Assay LSC
Cumulative Excretion of [Oxadiazole-'"*C]-naldemedine tosylate [Carbonyl—14C]—naldemedine tosylate
Radioactivity (% of dose) Urine Bile Feces Total Urine Bile Feces Total
From 0 to 6 hours post-dose 17.7 49.1 No sample 66.8 9.3+6.9 45.0+10.3 No sample 543+£3.5
From 0 to 24 hours post-dose 26.7 56.8 8.9 92.4 12.9+9.1 51.6£11.8 12.8 £14.8 77.3£17.2
From 0 to 48 hours post-dose 28.1 57.8 9.3 95.1 145+£104 | 52.4+125 26.0+2.5 93.1+2.1®

Data are expressed as the mean value ([Oxadiazole-'*C]-naldemedine tosylate) or the mean = S.D. ([Carbonyl-
@ Including the radioactivity in gastrointestinal contents at 48 hours post-dose (0.3 £ 0.4%).

'C]-naldemedine tosylate).

Study Number

R-297995-PB-068-N

S-297995-PB-177-N

Location in CTD

4.2.2.2-09 4.2.2.2-10
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26.5.15 EYBEHE : EWHEEER
2.6.5.15.1 In Vitro P-Glycoprotein-Mediated Drug Interaction of Naldemedine Tosylate

Test Article: Naldemedine Tosylate

Study System Caco-2 cell systems
Incubation At 37°C for 2 hours
Concentration (umol/L) 0.2, 1, 5 (Naldemedine tosylate for inhibitor assessment)
?giﬁ;ﬁi;gﬁtorg; or substrate [*H]-Digoxin (10 pmol/L)
Inhibitors (Concentration) Cyclosporin A (10 pmol/L), Ketoconazole (10 umol/L)
Sample Apical side solution, Basolateral side solution
Analyte Naldemedine
Assay LC-MS/MS -
X
P-gp Substrate Assessment Inhibitor Apical gpéajgz?;tgrearlmeablhty ( Bilgolz‘glr/aslle 2 Apical Efflux Ratio
. 14 . None 1.07 +0.34 28.2+6.9 26.3
Eg’;‘;‘figzow Cl-naldemedine Cyclosporin A 419+ 1.58 6.62+1.67 1.6
Ketoconazole 5.64 £0.45 9.60+1.52 1.7
None 0.51+0.12 12.9+2.2 25.1
[*H]-Digoxin Cyclosporin A 3.15+0.11 3.56+0.32 1.1
Ketoconazole 3.25+0.17 64.70 +0.56 1.4
o Naldemedine tosylate or Apparent Permeability (x 10™ cm/sec) .
P-gp Inhibitor Assessment Inhibitory Apical topé)asolateral Basolateral to Apical Efflux Ratio
None 0.46 + 0.07 169+ 1.6 36.8
[3H]—Dig0xin Naldemedine tosylate 0.55+0.08 16.2+0.5 29.5
Cyclosporin A 4.68+0.13 4.82+0.69 1.0
Ketoconazole 3.57+0.63 5.99+0.76 1.7
Data are expressed as the mean + S.D. of triplicate assays.
Study Number R-297995-PF-067-N (CRO Study No. SN
Location in CTD 4.2.2.6-01
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2.6.5.15.2 In Vitro Substrate Assessments of Naldemedine Tosylate for Human Other Transporters
Test Article: Naldemedine Tosylate
Study Svstem Human uptake transporter (OATP1B1, OATP1B3, OCT1, OCT2, OATI1, or OAT3) transfected HEK-293 cells, Caco-2 cells,
udy syste CPT-BI (BCRP knockdown) cells
Incubation At 37°C for 2, 5, or 10 minutes (human uptake transporter transfected HEK-293 cells) or 2 hours (Caco-2 or CPT-Bl1 cells)

Concentration (pmol/L)

0.5 or 2 (human uptake transporter assessments), or 0.5, 2, or 10 (BCRP assessment)

Positive control

Atorvastatin (0.15 umol/L for OATP1B1 and OATP1B3 assessments), p-Aminohippurate (10 pmol/L for OAT1 assessment),
Furosemide (5 umol/L for OAT3 assessment), 1-Methyl-4-phenylpyridinium iodide (MPP", 5 umol/L for OCT1 and OCT2

(Concentration) assessments), Estrone-3-sulfate (5 pmol/L for BCRP assessment)
Sample Apical side solution, Basolateral side solution, Cell lysate
Analyte Naldemedine, Atorvastatin, p-Aminohippurate, Furosemide, MPP", Estrone-3-sulfate
Assay LC/MS/MS
Mean Influx Rate (pmol/mg protein) [Ratio to vector control-transfected cells]
Human Uptake Transporters Incubation Vector
Substrate Assessment Time (min) | control-trans | OATP1BI1 OATPI1B3 OATI1 OAT3 OCT1 OCT2
fected cells
2 17.1 16.8 [1.0] 14.0 [0.8] 16.5[1.0] 11.7[0.7] 19.8 [1.2] 30.8 [1.8]
0.5 5 10.8 11.7[1.1] 10.4 [1.0] 13.2[1.2] 9.07 [0.8] 14.7[1.4] 17.8 [1.7]
Naldemedine tosylate 10 8.90 8.61[1.0] 8.13[0.9] 9.42[1.1] 7.50[0.8] 11.5[1.3] 15.3[1.7]
(umol/L) 2 57.2 54.8 [1.0] 50.210.9] 56.7[1.0] 46.5[0.8] 72.2[1.3] 100 [1.7]
2 5 39.1 423 [1.1] 44.7 [1.1] 38.4[1.0] 30.9[0.8] 46.8 [1.2] 53.4[1.4]
10 32.4 32.8 [1.0] 34.9[1.1] 32.1[1.0] 30.0[0.9] 43.0 [1.3] 48.4[1.5]
Atorvastatin 5 1.03 12.4112.0] 8.03 [7.8]
p-Aminohippurate 5 0.79 44.1 [55.6]
Furosemide 5 1.99 140 [70.3]
MPP" 2 11.9 909 [76.6] 797 [67.1]

Data are expressed as the mean value of triplicate assays.
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2.6.5.15.2 In Vitro Substrate Assessments of Naldemedine Tosylate for Human Other Transporters (%t =)

Test Article: Naldemedine Tosylate

® used in the tolerability assessment.

M used in the first substrate assessment.

® ysed in the second substrate assessment.

® ysed in the tolerability assessment and the first substrate assessment.

Apparent Permeability (x 10° cm/sec) .
BCRP Substrate Assessment Cells Apical topé)asolateral y( Basolateral to Apical Efflux Ratio ®
0.5 Caco-2 1.78 £0.30 26.5@ 14.9
) CPT-Bl 0.18+0.07 23.6 +£3.7 134
Naldemedine tosylate 5 Caco-2 1.41+£0.20 27.5+0.4 19.5
(umol/L) CPT-B1 0.48+0.4 33.4+0.8 69.7
10 Caco-2 1.31+0.10 20.3+2.0 15.4
CPT-Bl 0.19+0.06 26.0+0.7 140
Estrone-3-sulfate Caco-2 0.41 +0.03 26.4 +3.8 64.5
CPT-B1 0.62+0.24 17.6 1.3 28.3
Data are expressed as the mean + S.D. of triplicate assays.
@ The mean value of duplicate assays.
® Quality control values for digoxin efflux ratio in Caco-2 and CPT-BI1 cells:
Cells _ Digoxin Efflux Ratio
Acceptance criteria Batch 1 Batch 2 Batch 3
Caco-2 > 10 21.4% 17.1® 21.0®
CPT-BI 2 10 114® 61.6W

Study Number

S-297995-PF-285-N (CRO Study No. 1 2

Location in CTD

4.2.2.6-02
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2.6.5.15.3 In Vitro Inhibitor Assessments of Naldemedine Tosylate for Human Other Transporters

Test Article: Naldemedine Tosylate

Recombinant OATP1B1, OATP1B3, OCT1, OCT2, or OAT1 expressed CHO cells, Recombinant OAT3 or BCRP expressed

Study System MDCKII cells
At 37°C for 3 minutes (recombinant OAT1 expressed CHO cells or recombinant OAT3 expressed MDCKII cells), 10 minutes
Incubation (recombinant OATP1B1, OATP1B3, or OCT2 expressed CHO cells), 20 minutes (recombinant OCT1 expressed CHO cells),

or 1 hour (recombinant BCRP expressed MDCKII cells)

Concentration (umol/L)

1 or 5 (OATP1B1, OATP1B3, OCT1, OCT2, OAT1, and OAT3 assessments), or 5 (BCRP assessment)

Substrate (Concentration)

[*H]Estrone 3-sulfate (0.1 pmol/L, 1 umol/L for OATP1B1 and OATS3 assessment), Fluo-3 (10 umol/L for OATP1B3
assessment), [“C]Metformin (10 umol/L for OCT1 and OCT2 assessments), [’H]p-Aminohippurate (5 umol/L for OAT1
assessment), [°’H]Prazosin (1 umol/L for BCRP assessment)

Inhibitors (Concentration)

Cerivastatin (300 pmol/L for OATP1BI assessment), Fluvastatin (30 umol/L for OATP1B3 assessment),
Verapamil (100 umol/L for OCT1 and OCT?2 assessments), Benzbromarone (200 umol/L for OAT1 assessment),
Probenecid (200 umol/L for OAT3 assessment), Ko134 (1 umol/L for BCRP assessment)

Sample Apical side solution, Basolateral side solution, Cell lysate
Analyte Radioactivity, Fluo-3
Assay LSC for radioactivity, Fluorescence (Aex=485 nm, Aem=520 nm) for Fluo-3

OATPI1BI1 Inhibitor Assessment

Naldemedine tosylate or

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Inhibitor Control OATPIBI
None 0.287 +0.037 5.19+0.10 100.0 £3.0
[*H]Estrone 3-sulfate Naldemedine tosylate 1 0.347 +0.073 5.68 +0.26 108.8 £ 6.0
(0.1 pmol/L) (umol/L) 5 0.360 + 0.022 4.75+0.10 89.5+2.9
Cerivastatin 0.507 +£0.121 0.641 +0.020 2.7+2.5

OATP1B3 Inhibitor Assessment

Naldemedine or Inhibitor

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Control OATP1B3
None 1640000 + 30000 2310000 £+ 40000 100.0 £10.6
Fluo-3 (10 umol/L) Naldemedine tosylate 1 1660000 £ 30000 2280000 = 60000 92.5+12.2
(umol/L) 5 1650000 £ 30000 2230000 + 60000 86.6+11.9
Fluvastatin 1630000 £ 20000 1170000 £+ 10000 —68.7+6.1

Data are expressed as the mean + S.D. of triplicate assays.
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2.6.5.15.3 In Vitro Inhibitor Assessments of Naldemedine Tosylate for Human Other Transporters (%t =)

Test Article: Naldemedine Tosylate

OCT1 Inhibitor Assessment

Naldemedine or Inhibitor

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Control OCT1
None 15.1+94 285 +29 100.0 £ 6.1
14 . Naldemedine tosylate 1 25.7+2.8 289+ 17 97.6 £12.7
[*CIMetformin (10 pmol/L) (umol/L) 238+43 287+ 13 0752 12.1
Verapamil 20.7+7.5 24.7+9.5 1.5+4.5

OCT?2 Inhibitor Assessment

Naldemedine or Inhibitor

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Control OCT2
None 149+2.0 174 + 19 100.0+17.0
14 . Naldemedine tosylate 1 24.0+6.2 155 +£25 82.3+19.0
[""CIMetformin (10 umol/L) (umol/L) 14943 1277 705299
Verapamil 13.7+£2.9 18.8+6.2 32+43

OAT1 Inhibitor Assessment

Naldemedine or Inhibitor

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Control OATI
None 4.04 £1.57 65.4+4.6 100.0+11.2
[*H]p-Aminohippurate Naldemedine tosylate 1 3.42+0.56 67.4+29 1043 +£9.6
(5 pmol/L) (umol/L) 5.38+0.72 59.9+3.5 88.9+9.1
Benzbromarone 3.31+£0.09 6.25+0.97 4.8+ 1.6

OAT3 Inhibitor Assessment

Naldemedine or Inhibitor

Amount of translocated probe substrate (pmol/mg protein)

Relative activity (%)

Control OAT3
None 2.37+0.33 79.9+ 1.8 100.0+3.3
[*H]Estrone 3-sulfate Naldemedine tosylate 1 3.11+£0.55 74.1+£1.2 91.6+2.8
(1 pmol/L) (umol/L) 2.01 £0.68 47.7+3.0 58.9+4.2
Probenecid 2.67+0.63 7.75+£0.41 6.6+1.0

Data are expressed as the mean + S.D. of triplicate assays.
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2.6.5.15.3 In Vitro Inhibitor Assessments of Naldemedine Tosylate for Human Other Transporters (%t =)

Test Article: Naldemedine Tosylate

Apparent Permeability (x 10° cm/sec)

BCRP Inhibitor Assessment Naldemedlr.le. tosylate or Cells Apical to Basolateral to Efflux Ratio Net .
Inhibitor . Efflux Ratio
Basolateral Apical
Madin-darby
Canine Kidney
None Type 11 28.0+4.6 26.9+0.4 1.0
(MDCKII)

[*H]Prazosin (1 pmol/L) BCRP-MDCKII 3.60® 527+1.7 14.6 13.6

Naldemedine tosylate MDCKII 222+24 20.5+3.0 0.9
(5 pmol/L) BCRP-MDCKII 3.44 +0.20 48.2+4.9 14.0 13.1

Kol34 MDCKII 19.5+8.6 21.3+4.3 1.1
(1 pmol/L) BCRP-MDCKII 151+29 28.0+3.5 1.9 0.8

@ The mean value of duplicate assays

Apparent permeability data are expressed as the mean = S.D. of triplicate assays.

Study Number

$-297995-PF-297-N (CRO Study No. JJJShionogi-o )

Location in CTD

4.2.2.6-03
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2.6.5.15.4 In Vitro Inhibitor Assessments of Nor-Naldemedine for Human Transporters

Test Article: Nor-naldemedine

Study System Recombinant OATP1B1, OATP1B3, OCT1, OCT2, OAT1, or OAT3 expressed HEK293 cells, Caco-2 cells
At 37°C for 2 minutes (recombinant OATP1B1, OATP1B3, OCT2, or OAT3 expressed HEK293 cells), 5 minutes
Incubation (recombinant OCT1 expressed HEK293 cells), 0.5 minutes (recombinant OAT1 expressed HEK293 cells), or 2 hours (Caco-2
cells)
Concentration (nmol/L) 1 or 20
[*H]Estradiol 17p-D-Glucuronide (0.05 pmol/L for OATP1B1 and OATP1B3 assessment), [''C]Metformin (10 pmol/L for
Substrate (Concentration) OCT1 and OCT2 assessments), ["’H]p-Aminohippurate (1 pmol/L for OAT1 assessment), ['H]Estrone 3-sulfate (0.05 pmol/L

for OAT3 assessment), ["’H]Digoxin (1 umol/L for P-gp), [’H]Estrone 3-sulfate (0.1 pumol/L for BCRP assessment)
Rifampicin (10 pmol/L for OATP1B1 and OATP1B3 assessment), Quinidine (100 umol/L for OCT1 assessment and

Inhibitors (Concentration) 300°umol/L for OCT2 assessment), Probenecid (100 umol/L for OAT1 and OAT3 assessments), Verapamil (30 pmol/L for
P-gp assessment), Ko143 (1 umol/L for BCRP assessment)
Sample Apical side solution, Basolateral side solution, Cell lysate
Analyte Nor-naldemedine
Assay LSC
OATPI1BI Inhibitor Assessment | Nor-naldemedine or Inhibitor Cleared volume (ul./mg protein) Relative activity (%)
Control OATPIBI
3 . None 0.711 £0.120 143 +£3 100.0
[1 %]-i?té?ﬁgroni e Nor-naldemedine | 1 0.775 £ 0.045 31%6 915
(0.05 umol/L) (nmol/L) 20 1.02+0.39 134+9 93.5
Rifampicin 0.791 £0.108 6.53+1.21 4.0
OATP1B3 Inhibitor Assessment | Nor-naldemedine or Inhibitor Con(t:rISIa red volume (uL/mg p r(();ir"})PlB3 Relative activity (%)
3 . None 0.711 £0.120 23.1+£0.9 100.0
[1 %]-i?té?ﬁgroni e Nor-naldemedine | 1 0.775 £ 0.045 24104 104.2
(0.05 umol/L) (nmol/L) 20 1.02+0.39 22.1+£0.6 94.2
Rifampicin 0.791 £ 0.108 1.06 = 0.04 1.2

Data are expressed as the mean + S.D. of triplicate assays.
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2.6.5.15.4 In Vitro Inhibitor Assessments of Naldemedine Tosylate for Human Other Transporters (%t =)

Test Article: Nor-naldemedine

OCT]1 Inhibitor Assessment Nor-naldemedine or Inhibitor Cleared volume (ul./mg protein) Relative activity (%)
Control OCT1
None 1.37+0.03 22.5+£2.2 100.0
14 . Nor-naldemedine 1 1.59+£0.10 23.8+1.7 105.1
[ CIMetformin (10 pmol/L) (nmol/L) 20 1.6220.10 148205 624
Quinidine 0.290 + 0.050 1.02+0.11 3.5
OCT?2 Inhibitor Assessment Nor-naldemedine or Inhibitor Cleared volume (ul./mg protein) Relative activity (%)
Control OCT2
None 0.837 £ 0.066 72.6 +3.1 100.0
14 . Nor-naldemedine 1 0.928 +0.087 78.4+6.1 108.0
["CIMetformin (10 umol/L) (nmol/L) 20 0.793 £ 0.062 73725 1016
Quinidine 0.210+0.012 1.23+0.14 1.4
OAT! Inhibitor Assessment Nor-naldemedine or Inhibitor Cleared volume (ul./mg protein) Relative activity (%)
Control OATI1
None 0.406 +0.110 52.2+0.6 100.0
[’H]p-Aminohippurate Nor-naldemedine 1 0.359 £0.052 55.0+3.3 105.5
(1 pmol/L) (nmol/L) 20 0.352 +0.054 48.8+1.1 93.5
Probenecid 0.292 + 0.065 2.84+0.10 4.9
I . i Cleared volume (pL/mg protein) . e
OAT3 Inhibitor Assessment Nor-naldemedine or Inhibitor Control OAT3 Relative activity (%)
None 0.630 +0.123 77.2+19 100.0
[*H]Estrone 3-sulfate Nor-naldemedine 1 0.665 +0.122 82.1+8.0 106.4
(0.05 pmol/L) (nmol/L) 20 0.561 +£0.031 83.4+3.6 108.2
Probenecid 0.590 + 0.042 5.01 +£0.49 5.8
Data are expressed as the mean + S.D. of triplicate assays.
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2.6.5.15.4 In Vitro Inhibitor Assessments of Naldemedine Tosylate for Human Other Transporters (%t =)

Test Article: Nor-naldemedine

o . - Apparent Permeability (x 10° cm/sec) .
P-gp Inhibitor Assessment Nor-naldemedine or Inhibitor Apical to Basolateral Basolateral to Apical Efflux Ratio
None 0.634 +0.042 13.1+1.2 20.7
3 .. Nor-naldemedine 1 0.687 £0.135 13.9+0.4 20.2
["H]-Digoxin (1 pmol/L) (nmol/L) 20 0.620 £ 0.042 8% 1.1 20.6
Verapamil 3.50+0.09 4.62 +£0.41 1.3
T 5
BCRP Inhibitor Assessment Nor-naldemedine or Inhibitor - Apparent Permeability (< 107 cm/scc) - Efflux Ratio
Apical to Basolateral Basolateral to Apical
None 0.942 +0.049 39.7+0.8 42.1
[*H]Estrone 3-sulfate Nor-naldemedine 1 0.797 £0.011 39.7+2.2 49.8
(0.1 pmol/L) (nmol/L) 20 0.914 +£0.058 38.7+0.5 42.3
Kol43 3.13+0.10 4.78 £ 0.89 1.5
Apparent permeability data are expressed as the mean + S.D. of triplicate assays.
Study Number $-297995-PF-340-N (CRO Study No. I 1425-G)
Location in CTD 4.2.2.6-04
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2.6.5.15.5 In Vitro Investigation for Protein Binding Site of [Oxadiazole-"*C]-Naldemedine Tosylate

Test Article: [Oxadiazole-'*C]-naldemedine Tosylate

Study System Human serum albumin (HSA) solution

Test System Ultrafiltration Method

Radionuclide C

Specific Activity 1.98 MBg/mg (53.5 pCi/mg)

Concentration (pg/mL) 0.2 (0.35 pmol/L)
Warfarin for Site I (0.35, 1.75, 3.5, 7, 14 umol/L in 0.2% HSA solution, 1.75, 14 pmol/L in 4% HSA solution),

Inhibitors (Concentration) Diazepam for Site II (0.35, 1.75, 3.5, 7, 14 pmol/L in 0.2% HSA solution, 1.75, 14 umol/L in 4% HSA solution),
Digitoxin for Site III (0.35, 1.75, 3.5, 7, 14 pmol/L in 0.2% HSA solution)

Centrifugation At 2500 rpm for 45 seconds (0.2% HSA solution) or 3 minutes (4% HSA solution) at 37°C

Sample HSA solution, Filtrate

Analyte Radioactivity

Assay LSC

e . 0.2% HSA 4% HSA

Protein Binding Ratio (%) Warfarin (Site I) | Diazepam (Site II) | Digitoxin (Site I1I) Warfarin (Site I) | Diazepam (Site 1)

Control (no inhibitor) 42.0+0.5 90.7+0.3

Inhibitor 0.35 pmol/L (1:1)® 42.1+0.7 393+1.0% 40.9+0.5

Inhibitor 1.75 pmol/L (1:5)® 40.5+0.7 374+ 1.0* 41.0+0.1 90.9+0.0 90.1+0.1*

Inhibitor 3.5 pmol/L (1:10)® 422+0.2 39.4+09* 41.4+0.0

Inhibitor 7 pmol/L (1:20)® 41.7+0.3 37.9+0.6* 41.7+0.2

Inhibitor 14 pumol/L (1:40)® 39.8+0.5* 35.8+1.0* 43.7+1.1% 90.7+0.2 90.4+0.2

Data are expressed as the mean + S.D. of triplicate assays.

@ The ratio of inhibitor to [oxadiazole-'*C]-naldemedine tosylate ([Oxadiazole-'*C]-naldemedine tosylate : Inhibitor).
* P <0.05 vs. control group (Dunnett's multiple comparison test).

Study Number S-297995-PB-169-N

Location in CTD 5.3.2.1-03
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2.6.5.15.6 Effects on Hepatic Drug Metabolizing Enzymes in Samples Obtained from 1-Month Repeat-Dose Oral Toxicity Study in Rats

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)
Microsomal protein, Testosterone 6B-hydroxylase activity (T6Bf-OHase; a marker activity for CYP3A), Testosterone 160-hydroxylase
Evaluation Items activity (T16a-OHase; a marker activity for CYP2C11/CYP2BI1), Testosterone 16p-hydroxylase activity (T16B-OHase; a marker activity
for CYP2B), Testosterone 2a-hydroxylase activity (T2a-OHase; a marker activity for CYP2C11), Ethoxyresorufin O-deethylase activity
(EROD; a marker activity for CYP1A)
Prepared using liver samples obtained from the main group (Dose: 0 [control], 30, 100, and 1000 mg/kg/day, 6 animals/sex/group) and
Hepatic microsomes | recovery group (Dose: 0 [control] and 1000 mg/kg/day, 5 animals/sex/group) of 1-month repeat-dose oral toxicity study of naldemedine
tosylate in rats [Report R-297995-TB-048-L in module 4.2.3.2]
Sample Hepatic microsomes for microsomal protein,
Reaction mixture after incubation of testosterone or ethoxyresorufin with hepatic microsomes for enzyme activities
Analyte Microsomal protein, 6p3-Hydroxytestosterone, 16a-Hydroxytestosterone, 16p3-Hydroxytestosterone, 20-Hydroxytestosterone,
Hydroxyresorufin
Spectrophotometer for microsomal protein, HPLC for 6f3-, 16a-, 16B-, and 2a-hydroxytestosterone,
Assay
Fluorescence spectrophotometer for hydroxyresorufin
Male Female
Group Protein Activity (nmol/min/mg protein) Protein Activity (nmol/min/mg protein)
(mg/g T6p- T160- T16p T2a- EROD (mg/g T6p- T16p- EROD
liver) OHase OHase -OHase OHase liver) OHase OHase
Main group
Control 44.5 0.821 2.378 0.010 1.694 0.106 50.0 0.082 0.018 0.113
[3.3] [0.133] [0.274] [0.001] [0.185] [0.008] [2.7] [0.004] [0.003] [0.027]
30-mg/kg/day 49.2 % 0.634 1.889 0.008 1.349 0.096 43.7* 0.108 * 0.023 0.119
[3.4] [0.254] [0.731] [0.002] [0.514] [0.023] [4.3] [0.011] [0.005] [0.026]
100-mg/kg/day 43.3 0.628 1.977 0.011 1.387 0.111 43.6* 0.131 ** 0.028 ** 0.141
[2.3] [0.076] [0.350] [0.002] [0.230] [0.023] [3.3] [0.030] [0.006] [0.010]
1000-mg/ke/day 38.4 ** 0.323 ** 1.278 ** 0.012 0.884 ** 0.100 45.0 0.123 ** 0.029 ** 0.140
[2.0] [0.079] [0.383] [0.002] [0.263] [0.022] [4.9] [0.010] [0.002] [0.020]
Data are expressed as the mean value (Figures in the bracket are respective S.D.).
* P <0.05, ** P <0.01, vs. control group (Dunnett’s multiple comparison test).
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2.6.5.15.6 Effects on Hepatic Drug Metabolizing Enzymes in Samples Obtained from 1-Month Repeat-Dose Oral Toxicity Study in Rats (& &)

Test Article: Naldemedine Tosylate

Male Female
Group Protein Activity (nmol/min/mg protein) Protein Activity (nmol/min/mg protein)
(mg/g T6p-OH T160- T16p- T2a- EROD (mg/g T6p- T16p- EROD
liver) ase OHase OHase OHase liver) OHase OHase
Recovery group
Control 46.8 0.911 2.208 0.011 1.577 0.103 49.4 0.113 0.021 0.127
[3.6] [0.380] [0.363] [0.003] [0.239] [0.014] [2.0] [0.022] [0.002] [0.020]
1000-mg/ke/day 51.3% 0.633 2.252 0.008 1.609 0.124 50.0 0.113 0.024 0.145
[2.3] [0.089] [0.687] [0.001] [0.472] [0.023] [2.9] [0.015] [0.005] [0.026]

Data are expressed as the mean value (Figures in the bracket are respective S.D.).
* P < 0.05 vs. control group (Dunnett’s multiple comparison test).

Study Number R-297995-PB-049-L
GLP Compliance Yes
Location in CTD 4.2.2.6-05
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2.6.5.15.7 Effects on Hepatic Drug Metabolizing Enzymes in Samples Obtained from 1-Month Repeat-Dose Oral Toxicity Study in Dogs

Test Article: Naldemedine Tosylate

Species/Strain

Dog/TOYO Beagle

Evaluation Items

Microsomal protein, T6B-OHase (a marker activity for CYP3A12), T16a-OHase (a marker activity for CYP2B11/2C21),
EROD (a marker activity for CYP1A)

Hepatic microsomes

Prepared using liver samples obtained from the main group (Dose: 0 [control], 1, 3, 10, and 50 mg/kg/day,

3 animals/sex/group) and recovery group (Dose: 0 [control] and 50 mg/kg/day, 2 animals/sex/group) of 1-month
repeat-dose oral toxicity study of naldemedine tosylate in dogs [Report R-297995-TB-046-L in module 4.2.3.2]

Hepatic microsomes for microsomal protein,

Sample Reaction mixture after incubation of testosterone or ethoxyresorufin with hepatic microsomes for enzyme activities
Analyte Microsomal protein, 63-Hydroxytestosterone, 16a-Hydroxytestosterone, Hydroxyresorufin
Assay Spectrophotometer for microsomal protein, HPLC for 63- and 16a-hydroxytestosterone,
Fluorescence spectrophotometer for hydroxyresorufin
Male Female
Group Protein Activity (nmol/min/mg protein) Protein Activity (nmol/min/mg protein)
(mg/g liver) | T6B-OHase | T160-OHase | EROD (mg/g liver) | T6B-OHase | T160-OHase | EROD
Main group
Control 23.7 0.780 0.322 0.038 32.1 0.618 0.331 0.065
[3.1] [0.107] [0.057] [0.013] [0.7] [0.014] [0.035] [0.006]
I-mg/ke/day 30.1 ** 0.651 0.299 0.048 28.1 0.583 0.274 0.039 **
[1.9] [0.066] [0.074] [0.003] [4.2] [0.072] [0.015] [0.007]
3-mg/ke/day 29.9* 0.755 0.328 0.044 314 0.681 0.322 0.025 **
[1.2] [0.136] [0.034] [0.016] [5.2] [0.228] [0.058] [0.009]
10-mg/kg/day 28.6* 0.918 0.321 0.039 29.0 0.703 0.299 0.035 **
[1.4] [0.131] [0.003] [0.010] [1.8] [0.063] [0.058] [0.006]
50-mg/kg/day 29.1* 0.736 0.204 0.023 32.8 0.676 0.194 ** 0.015 **
[2.0] [0.241] [0.055] [0.008] [5.1] [0.048] [0.032] [0.003]
Recovery group
Control 25.6 0.466 0.141 0.020 24.2 0.636 0.220 0.033
50-mg/kg/day 26.8 0.681 0.234 0.042 27.4 0.597 0.207 0.035

Data are expressed as the mean value (Figures in the bracket are respective S.D.).
(Dunnett’s multiple comparison test).

* P <0.05, ** P <0.01, vs. control group

Study Number

R-297995-PB-050-L

GLP Compliance

Yes

Location in CTD

4.2.2.6-06
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26.5.16 EYHEHE : Tof
2.6.5.16.1 In Vitro Solubility of Naldemedine Tosylate

Test Article: Naldemedine Tosylate

Study System

Shake-flask method for solubility

Application of naldemedine tosylate

Approximately 2.0 mg as free base was placed in a 4 mL amber vial, and approximately 2 mL of the appropriate pH

buffer was added
Incubation At 37°C for approximately 23 hours
pH 1.0,3.5,4.5,5.5,7.5
Sample Filtrate (using a pre-warmed 0.45 um nylon syringe filter) of the solution
Analyte Naldemedine
Assay LC/MS/MS
pH (Buffer) Measured Concentrations of Naldemedine (mg/mL) Coefficient of Variation (%, S.D./mean x 100)
1.0 (HCI) 0.397 9.24
3.5 (Acid phthalate) 0.101 6.19
4.5 (Neutralized phthalate) 0.0826 9.03
5.5 (Neutralized phthalate) 0.135 17.9
7.5 (Phosphate) 0.420 7.01

Data are expressed as the mean value of 4 replicate samples.

Study Number S-297995-PF-288-L (CRO Study No. 1 3 1 GLP240)
GLP Compliance Yes
Location in CTD 4.2.2.7-01
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2.6.5.16.2 In Vitro Permeability of Naldemedine Tosylate

Test Article: Naldemedine Tosylate

Study System

Caco-2 cell systems

Incubation

At 37°C for 45 minutes

Concentration (nmol/L)

14, 140, 1400

Internal controls (Concentration)

Minoxidil (10 pmol/L), Atenolol (100 umol/L)

Sample Apical side solution, Basolateral side solution

Analyte Naldemedine, Minoxidil Atenolol

Assay LC/MS/MS

Appical to Basolateral Apparent Naldemedine concentration

Permeability (x 10 cm/sec) 14 nmol/L 140 nmol/L 1400 nmol/L
Naldemedine tosylate only N.D. 1.99 £ 0.815 1.63£0.142
Minoxidil with naldemedine tosyltate 7.56+£0.194® 5.67+0.489 5.48 £0.215
Atenolol with naldemedine tosylate 0.286 + 0.0336 0.241 + 0.0490 0.210 +0.0285

N.D., Not detectable.

Data are expressed as the mean + S.D. of 4 replicate samples.

@ The mean + S.D. of triplicate samples, because 1 replicate fell outside the upper limit of the acceptable range of minoxidil.

Study Number S-297995-PF-288-L (CRO Study No. 1 1GLP240)
GLP Compliance Yes
Location in CTD 4.2.2.7-01
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