AA 78498 0.2mg

28 (ES2—I/L2):CTD DHE (< 1)—)
2.6 EEERABROMEXRUOMESR

2.6.1 #8
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20, B S ettt ettt ettt ettt ettt ettt ettt ettt 4
2.6.1.1  ERE L DR R O B R oottt eeeen 4
2.6.1.2 GG L7 ZhAE o 2 B O T & T R oottt ettt 5



FILTADY

2.6.1 #8

= N i E&
26.1 BERUVAHEEE—ER
&5 HEEESR
EDs (s0) 50% (80%) HZhE [50% (80%) effective dose]




FATASY 2.6.1 ®=

26.1 %8

26.1.1 EXROBER VEEZHRE
TNT A b IVERES, RSt TAR S A A A R MEERAE (%t
L T H 5 THE & R4 T 2 B O 2 R/ MM p A B4 A FRBRERETH 5.

2 IREEAORME

o TATFTRAVLBFUIEEEIE, b bhp § MV« AEAA RZFEEICKH LT, fAasttE R
LB, TUyHI=ANMNEEEZRLED, 7TA=X MEEITIRI o7z,

o TATAVURNVBIEOREROZEGIZEY, T X IAF T a RUOLTFRETHRS
SND Ty MNGEERELEN A RBICHH S i, B R ETEGTHR I EICRT
% 50% K% O 80% A Zhi (£ ALE 4 EDso 2 OV EDg) 1E, Z4LE 41 0.03 211 0.14 mg/kg TH Y,
FF v a RV THREG CTHBINLEEFICHT HMHEIE, EE40.02 £T00.13 mgkg Th o
fo. Fiz, BAEXBAKLETHERIND 7 v MNGESERE L ARSI S S5
2, FTAT AV NUVBIEOFERMERIL, Ty he~T B TRZE FTREDOELE
FCHHIT 2T MTBW T HRRD B, EDsg &L O EDg il 13, £330 0.010 X T¥0.011 mg/kg
Th-oT-.

o TATAVURNUNABEOREREARGIZEY, Ty N T AL 71U v 7R T 7 mgkg £
T, ?y%ﬁ%ﬁ%?»fi3mwgif,%»t*&?&ﬁfﬁ%éhéﬁ%@%ﬂﬁbf

BB RS b oiz.

o FTATAVUNVBIEOHERROKGIZE Y, T RMRF~ 7 ADO KR IGEE O F
HEChd D THIE, 1 &0 mgkg TR BALIZA, FHMEIRIAEE O FEIE C & 5 BT TENX
10 mgkg £ TCOHETHRO LIRS T-. it,%wT%y/%wanwmﬁﬁm&ﬁ
IZkY, EAERKET v b OPRMERIEBOFE Th 2Bk TE &K O BWTEI O
1%, 3mgkg ETOHETHLRO LR T2D, BIOHFRXMERIIEROIEEE ChH 5 th % 1 ¥
1 A0S B TATEID 3 mg/kg TR B, KIEHBSIEMREOIECTH 5 FH L MRERD 2, &
NZH0.03 mg/kg UL TY 0.3 mg/kg LA TR STz,

o FTATAVUNVABMEOHEROKGICEY, TLe XL TFTERETHERINDI 7= v b
DOEED PN S 41, EDso X Y EDgo 1T, Z41LE41 0.033 X0 0.119 mg/kg Tho7-. £/, E
NEFROBELG CTHEBEIND 7 = Ly FOMEES HEICHIH X4, EDs & EDg fHIX, i



FATASY 2.6.1 #2

Z#10.016 & TX0.023 mgkg Th o7z,

26.1.2 RELI=MEE - HRRUVAE - AE
1. ZhHE - 2R
FEAA N FEMEAERE

2. M- HE&
W, A, FATFAYELTIE02mg 2 1 B 1 ERAKRET 5.



AA 78498 0.2mg

28 (ES2—I/L2):CTD DHE (< 1)—)
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FILFEASY 2.6.2 EBEABOYEX

B
G5 B OV RETETE BE 2 oottt 4
2.6.2 FEBEEBR OMEE ST ..o 5
2621 L WD et 5
2,622 FNITE BT DERBR oo 7
2.6.2.2.1 I VAtr0 BRI ..o 7
262211 E by d KRBk AEAA FZHRITST DT VT AT h UV RO
MNTX D FEATIFINE ..ot 7
262212 bRy SKOkAEAA FZFEBIKT DT AVT AP V@Bl R o
MNTX DT 2 B TR REME et 7
262213 bRy SRk AEAA RZEFEBITKHT 5T AT AV Myl R )
MNTX DT T A R ettt 8
262214 T by AWk AEFA FZERITHT 2T VT ATV b IVBRIEORES
BAME, 7 Z A= MEMER T T =2 FEVE e 8
262215 FAT AV FIIVBED pn A A A RZFIRICHT AT 4 v 7 A
T ORBEEERRTR oottt ettt nen 9
2.6.2.2.2 TN VIVO TR oot 11
262221 FEILEXZTEEGETHERIND T v MNGEHERHFICHT 5T LT AT
R S VR 2 OV MINTX D HUEFAVEFH oo 11
262222 FF¥Ta FUVETERETHERIND T v MNBIEREREFICST 2T LT A
DU NIV D BT oot 12
262223 EFAERKEOKELGTHEREIND 7 v MNGRIEREFEICKT 2T 0T AV
R S IVBBHL D BUETIVEFH oo 13
262224 FLERXEFEREGTHBEIND T v b~ Uik THRAEICRHT 507
AV MUV R O MNTX DOHUFFEVE oo 13
2,623 BIRIIERERIRER ...ooooooeeoeeeeeeeeeeeee e 15
2.6.2.3. 1 TP oot 15
2623.1.1 FHZEMR, A FFrFVEORRNT LV AR—Z—FEGROBERET oA . 15
26232 FEAA NIZKD8IREH~OMBEIER EDRHEITE) s 15
262321 Ty bT—=nA7 Y v IR BRICEBIT DN E XL TR THRE SN D EIHE IS
THTNANT AT NV R O MNTX OFER oo 15
262322 T—nAT7 Y v IRBRICEBITDHFTINT AT SV O SR IH VR 0O B
TERAE <ottt eeees 16
262323 Ty MIBRETMIBIT 5E/LE XETHRETHERE SN L8R ICKT 5T
WT A NIV O T30 Y L DVER e 16
26233 ﬁtﬁ%%x@%£ﬁ¢ ..................................................................................................... 17
262331 Ty PRMEEROHERKICBIT DT AT AT MIVBEIZ L D invivo 4 E
FA RZZBIRIETTZR oo 17



FILFEASY 2.6.2 EBEABOYEX

26234 FEAA FIZ I HMEKIEM-OIHITER FEIEAER) o, 18
262341 7xlvy MIBITLEAME XL TREG THERESNDMELICKTT LT AT AY
R U VEEHE KON MINTX D FIIVEF oo 18
262342 7xl v MIBITHENLE XK THEETHERSNDEKNE 26T 5T 0T
AT N VR B O MNTX OINHIEFH OFFTENE .o 18
262343 Txly MIBITLHENLEXEORLE THER SN DEKIELICRT 20T
A2 NV IVEBHLDIIEIEF oo 19
26235 b bp § ROk AL RZEEITHT HFTVT AT by BERHH O
AN Tl S - e el Gl NS =¥ oy o § Ny e S Gl N o 19
2624 ZZAEPEFREEERBR ..oooooooeeeeeeeeeee et 21
2.62.4.1 TN VItro FRIBR ..o 21
2.62.4.1.1 F/LE -y NALBER COTEBN BN TR T D VE oo, 21
2.6.2.4.12 hERG T ¥ X NAFEBHIETOD U w7 DEFIZHKT DVER e 21
26242 I ViV BRI ..ot 22
262421 T FOFREAHEE RN IT T DVER e 22
262422 T ORI RITET T DAEF oot 22
262423 A XD RITHTT DVEF oo 22
2.62.5 FEITFRIERDFH FAEFIFRER oo 24
2.6.2.6 B L UG covevreeeeeeeeee ettt 25
2.6.2.6.1 ZNI1ZZEAFUT D in vitro FRBR ..o 25
2.6.2.62 ZNI1ZZEAFT D in vivo FRIER c..oooceeeeeeeeeee e 25
2.62.63  FEIRAIERFEITERBR ..oooooooeoeeeeeeeeeeee et 26
2.6.2.64 ZZAEMEIEER oottt 27
2.6.2.6.5  FE Rl ceverrereee ettt 28
2.6.2.7  IEZR oot 29
2.6.2.8 BB STIR oottt 30



FILTADY

2.6.2 FEHBROBEX

262 BERURAEEE—ER
bt v JMEEE

APA 15BN ENIRIE (action potential amplitude)

APD3 (99 30% (90%) FF oy HRF OIE B BN FFc FE] (action potential duration at 30%
(90%) repolarization)

APD3.90 APDyy & APD3, D7 (a difference between APDgy and APD3()

AUCo24nr IRFfA] 0 72 B 24 [ £ T o AR R — RFF Ah#R N (area under the
concentration-time curve from time 0 to 24 hours)

Cinax e AR (maximum plasma concentration)

DAMGO [D-Ala?, N-Me-Phe*, Gly’-ol]-enkephalin

DMSO TAFIVANAEF TR (dimethyl sulfoxide)

ECs 50%48 ZhiRE (50% effective concentration)

EDsg (s0) 50% (80%) AZhE (50% (80%) effective dose)

FOB BEREBIZSR A FEMMIE (functional observational battery)

FR1 (5) (10) #2351 (5) (10) [fixed ratio 1 (5) (10)]

GLP Good Laboratory Practice

hERG t | ether-a-go-go BJHIE{5 ¥ (human ether-a-go-go related gene)

ICsq 50%PHEPRE (50% inhibitory concentration)

Ks #t A E#L (binding constant)

K, PR E 4L (inhibition constant)

Kobs FLIT OFEE 3 X (observed association rate constant)

Kot fiFEBE I B TE 4K (dissociation rate constant)

MC AF &/ E—R (methylcellulose)

MNTX AFIVF L b L F V2 (methylnaltrexone)

MPE B K PTHEZD AR (maximal possible effect)

OIC A A Ris7 ML (opioid-induced constipation)

RMP B ILBEFEAL (resting membrane potential)

[*S]-GTPyS 77 ) 5-0-3-[PS] FA4) =V Wk (guanosine
5'-0-(3-[S]thio)triphosphate)

tip VH R 08Y] (elimination half-life)

WBP whole body plethysmography

FINT A 3-G | TIT AV 3-0-B-D-7 /v 7 7 = K (naldemedine 3-O-B-D-glucuronide)

FINT AT 6-G | TIVT AV 6-0-B-D-7 /7 = R (naldemedine 6-O-B-D-glucuronide)

FIT A U-CA | FIVT AV~ VRV EER (naldemedine-carboxylic acid)




FILFEASY 2.6.2 EBEABOYEX

2.6.2 EEREBROBE
2621 F&H

FIT Ay UV, R A A A NSRRI =R MEEEA L, A4
A ROBFTHHWMEOERIEAICEETHZ L2, XA NTX > THER I DHERITKS
U CHERMER ZR"d. E72, TAT ATV FIIVBEIIA A A REREOIEMICR LT
HIHAER &3, SEEEBROME L TIE, R LZRWIRDY, SBRIX A AROEFEEREET C
FHL, FAT AT FUNBEORGEROREIZT AT AV (7 —{K) OERNREL
R

FATF AV PRI, B b, 8§ KDk VA A RZEIEISH L CREABRMEEZ A L,
HWEOREGITHT HAEEE (K) X, TE10.34, 043 2 100.94 nmol/L TH-o7=. F /AT
AV RIUVERIEIY, B bhp, S ROk AEAA RZEREICK L TT ¥ T=2 MNEEEZTRL,
FERERUAE B EEL (Kp) X, ZNEH0.50, 027 X110 0.44 nmol/L Th 7243, 73 =A MEMET
IRETenotz. AT AT N UAVEBEIL, p AEAF A REFEERICH L THax o Lk L

THEG R ORBERE DN E S, p A E A A FBERIEHEIT L CIEBA ek CRLEEH %
~LTz.

FNT A MV OREBREO#KGICLD, B Rx NI4TV a UK TG THR
END T v MNBEERELENG B SNz, B R R THRETHE SN HEICKT
% 50%K% O 80% A Zh & (£ EDsy e OV EDyg) 1E, 24 0.03 211 0.14 mgkg TH Y,
FH¥va RUETRE THBESNDAEFICHT S EDsy KO EDgo I, #4274 0.02 X T 0.13
mgkg Tholz. F7z, TIAT ATV FIVBEORRBRROKEICLY, e xfEk0&kE5T
FHRIND T v MNBEEREILE ARSI S, S5, AT AT FUVBEON
ERERIL, 7 v bob~ T lEhd FTHAZ K FERGOE/LE X THHIT2ET BN THRE
¥ HHL, EDsy MO EDgo fllE, 424 0.010 &1 0.011 mgkg TH 7=,

FTNT AT NV OIEEIR Y T RE WA 41 RRIRICKT 2 invitro f5 &
FELEE =R 1T 10 pmol/L DL T 100% T > 7208, 61 FROZFIK, A 4> F ¥ F NV KN kT 2 AR—
& —iFONT 9 FEOEESR 2% 2 FLE=RIT 10 umol/L DR T 50% A5 THh > 7.

EFNAERETERETHEBINDIERIEAICXH LT, TAT ATy b VBEO RERE O &5
kv, v b T—n7Y v 7 BTIE Tmgkeg £C, 7 v MIFEIRET /LTl 3 mgke £ T,

IR (BURIIHE]) 1R e o Tz,

T”T%V/FVW%m®$@ﬁD&5ui@,%NE*&F&@T%%%“57IVVF
M= 23401 S 1, EDsofE& Y EDgo fl 1L, Z41E41 0.033 XY 0.119 mgkg TH o7, LT
ATy NIOVERKETE, 0.3 mgkg OHEIRROEEICL - T, b RXETEG THRE SR
HFNT AV UV O 5% 6 R E CREAICHEI L, #5% 8 K TH 80% D MfI{E
MEMF LTV, S5IC, TATAY Y MIVEBREOHEROKRGIC LY, Te xEo#
HBTHEREND 7 =Ly FOWRM: G A EITHHE S 41, EDsofE M O EDso B, £ Z410.016 M
100.023 mgkg THHo7-.

FITF AL BV D 5 5D ERFWICTHONT, A A RZEIEISKT DA B



FILFEASY 2.6.2 EBEABOYEX

TUH A=A MEEROT T=Z MEEZFHME L2, 200 OREHD 5 B, nor-F LT AP,
FTNT AT 3-O-B-D-Z NI aF AR (FAT AV 3-G), TIVT AV 6-O-p-D-Z /)7 v)
AR (FATF AT 6-G) MOT VT AL - TIIVR K (FIVTF AP -CA) D 4 >R
DE by, § MOk A FZEEITT DREEINET, AT AT by & ik L
THNr-oT2. —F, I 1 D20FERBIWTHHL XU AT I VUL, INHOAEAF A RZER
W2 U CH LD RFEGBIFMEEZ RS 2o 72, Nor-T VT AV, FAT AV 3-G, FTILT A
T 6-G KT NANT AV -CALE, B bp, § KNk AEAA RZFIRICKLTT X=X |
IEMEEZ R UTED, OO, FAT AT MV L L C8vo T2, Fiz, 5
DERBD 5 B nor-F VT AP b § A A A RZEMITH LT 96.04 nmol/L @ 50%F
REE (ECs)) T7 =R MEMZ/RLTZD, MORBEWILT T =R MNEHEZRE R o T,

FNT AT b IOV O REARRER, FERGR K OV LS RIS D EH 2 RHil 32 BT,
eI a7 N7 U —i Bk % Good Laboratory Practice (GLP) ZEHE T CEi L7z, F 7 A
T b IOVIEEE, 300 mgkg £ TOHMRRAKE T, 544 8 B £ TO—MRAER ML OFREAT
ARG RE IS B2 KT S 7o T2, T AT ATV My VERENE, 300 mg/kg & T HARE O #
BT, #h% 8 FFME COMRE, 1 K EL VR RR RIS L KT S o7, Dl
BRIZXT D in vitro SRR TIX, F/VT AV B IIVEERHEIL, 30 umol/L (17.1 pg/mL) OJRFET
EE Y FFLEATGEEAD 90% iy OTEEEALFFeRF#] (APDo) X T APDgy & APD3y D72
(APD3g.g0) % 10%LL FIER L7=. F7=, AT AT FUAEEOE | ether-a-go-go BHEE R
1 (hERG) F ¥ F A RBMIICEIT B4 U U AEif (hERG EBift) (T 5 50%PH e
(ICso) 1E 30 pmol/L #H#AZ % LHEE L7z, DIE RIS T DA X & HW Tz in vivo RERCTIE, T
VT AT N UVERIELE, 100 mgkg £ TCOROHKE T, M, DAL OLER ST A —4ZI|Z
WEE RIE X 2o,



FILFEASY 2.6.2 EBEABOYEX

26.2.2 MHEEMFITHHER
2.6.2.2.1 In Vitro XE&

E REOT v MR b, § KOk A A A RZFEE B W72 CHO-KI1 Mifia) HFif L7z
AfaEZ O, FAT AP DU R OSZRWE ThHH AF /LT kX Y (MNTX) O
FEOBE R OMREISME AT L=, £72, TATAY Y FUABIER OBIOBBWE TH 5
FTaxY DA A PRI T DG FAXT 4 7 A ROEEHRG BT

262211 Eby, BRUKFAEFA FZEREKIZHT BFILT AT b VILEER U MNTX O
BHRMME

AL 4.2.1.1-01, 4.2.1.1-02

WS 2.6.32.1, 2.63.2.2

Ehp § MNk AEAA RZRIRICHT DT AT AV b VR KON MNTX OfE G #

Pea, FRRMRESA MCBUAPHE# Y T R THD p A8 RZEKRICHT S

[D-Ala®, N-Me-Phe’, Gly’-ol]-enkephalin (DAMGO), & # 4 A FZAMKICRT % [PH]-[D-Ala?,

D-Leu’]-enkephalin }2 (N k 4 B4 REZARITHT 5 [PH]-U69593 % T, ZHEH 50%(E

T HREND R L7 KAl TRl L 7=

FNAT AV FUAMBRE R O MNTX Ot b p, § MOV« A4 A RZREICHT 2 KEEF

2.622-1 ITRT. TNDOFRERND, FTAT AT MIIVEEEE, ZNDDOAEAA RZREE
Wk U TIRODLEE S BIFIEEZ B 5 Z &R ST,

# 2622-1 B by KN AEFA RZFERICHT 2T VT AT b VB R O MNTX O

A A BRI
W Kif& (nmol/L)
i p AR @ S RN @ K Z 4 ®
FIT A N VR 0.34+0.03 0.43 +£0.08 0.940 £ 0.0835
MNTX 548 +1.11 3458.86 + 305.64 321+1.4

@) : T— X IXFHIE R 4.2.1.1-01 2255 . SIS 2 B Y & UFEHE L7z 3 EBROFEHE + FEERE,
(b) : T—ZITFHIE R 4.2.1.1-02 2 551 . AEIT 2 FEBROIFEHME + FEHERE.

262212 Eby, SRUKFAEFA FZRAIZHTBFILTADY FVIILEEERDU MNTX D7
VRAOZR MEMS

AR 4.2.1.1-01, 4.2.1.1-02

B 2.6.32.1, 2.63.2.2

E by MR AESA RZERICKHT DT AT AT MV RO MNTX OF > X =

= A MEWE, ZNENOEEEE (W A4 A RZHFEICKT H DAMGO, § A B4 A FZEE

I %4 % [Met’]-enkephalin M2 (8 « 4 B4 A FZ /KK 4 5 U-50488H) 1T &k 5%

guanosine-5'-O-(3-[*°S]thio) triphosphate ([**S]GTPyS) DA % 50%I8/ 4 % PN HEH L= K,

B TR L 7=,

FATF AV FUABBE RO MNTX Ot b, 8§ MOV« A4 A RZFEEICHT 5 K EE



FILFEASY 2.6.2 EBEABOYEX

F 26222187, ZNHORERIE, FAT AT FUVIAVBEIL, INnbLOF A A R
RIZKF L THRWT v X I =& MEWEEZATHZ L EZRLTWVAD.

# 26222 b bhp §MEPAEAA RZEERICKT DT VT AT b I VERE KO MNTX O
T2 A=A MEVE

W Ky (nmol/L)

WA O s %A@ K ZH O
FNT AV N UOVERE 0.50 £ 0.05 0.27 £0.03 0.436 £0.0846
MNTX 55.86 £6.07 1082.71 £ 234.31 >270.68

@) : T— X IXFHIE R 4.2.1.1-01 2255, SIS 2 B0 & UFHE L7z 3 FEZBROFEHE + EERE,
(b) : T—ZITFHIE R 4.2.1.1-02 2 551 . AEIT 2 EBROIFEHME + FEERE.

262213 Eby, SRUKFEFA FZREAIZHTBZFILTADY FVIILEEERDU MNTX D7
=R hEM

AR 4.2.1.1-01, 4.2.1.1-02

B 2.6.32.1, 2.63.2.2

by MR AEFA RZRRICKT DT T A MV VB RO MNTX D7 2= A

MEMEZ, [PS]-GTPYS #EA 7 v A RaHWTEH L7 [P°S]-GTPyS Dt K& 2 K% O 50%1%

MAL T DIRE (ECs) TRl L7=.

FNAT ATy M UL DN MNTX X, Wb e bu, § KONk AEA A RFIRISKH

57 A=A MEMEITERO b 72> 72 (ECsfE : > 10 pmol/L).

262214 v b dRUKTEF A FRZERKIZKRT DFILTA DY b IVEIEDEE RN,
FURAIZRXMEERUOT7I=X FEHY
RN R 4.2.1.1-03, 4.2.1.1-04
W 2.63.2.3, 2.632.4

ZTv by S KOk AEFA RZFEEICKT DT VT A N UVBRIEOR GBI, 7%
T=Z MEEL DT T =2 MEWZ, KiE, K& ECsfll TR L7=.

FIUT A FIIVBED T v b, § KDk A A A RZFEERIZHT D KL K, E % 3=
26223 TR, FATAVY MUABEO T v b, § KONk AEAA RZFERICKTLT7 2
= A MEMEITZRD BN o 72 (ECsoffi : > 10 pmol/L). TN HDFERMNS, FAT AV v
N DT MENTE b A E A A RSZRRIC KT 2 55 BT M OSRETE PRI, EELL T
L LhEmm LT,



FILFEASY 2.6.2 EBEABOYEX

£ 26223 Ty bpd RUKAEAA RZEEIHT DT AT AP b VBEORS A B
Toa A=A M

INT A—H nA R @ 3 IR ® N
K/ (nmol/L) 1.40 +0.24 0.96 + 0.06 2.16+0.24
Ky fE (nmol/L) 0.56 +0.02 0.22 +0.02 0.49 = 0.02

AAEILAS 2 (B 0 I U 3EhE L 72 3 RO M + FEUERR
(a) 1 7 — ZITFHLE R 4.2.1.1-03 2 H 5.
(b) : T—ZILFHME R 4.2.1.1-04 2255 H.

262215 FILTADU FUIIBIEDO U EA A4 FZBERICHT HEEXFR T4 v I ARUVEE
=

SEAME R 4.2.1.1-05, 4.2.1.1-06
HEER 42.1.1-11, 4.2.1.1-12
WEBE% 2.6.32.5, 2.63.2.6, 2.63.2.7, 2.63.2.8

b hXIET Y b p A EAA FZREITHT D PHF AT AP RO PH-F R Y OfES
L ORBEORFREIR B 2 Et Lz, a3, a7 4720707 7 A VBB T
WHZ EnD (1], BffmE S LT L.

ERHBHWET v b u AEAA RZRIKICHT D PH-T AT A RO PH-F XY 2O
T OFEGEREEL (Kops), MRBEEEEL (Kor) M ONERFIRE DI Y > RIRIMZ XD
CH]-EE5% U 7> ROFEAD 50%E TRHAT 580 (tn) 2F 2.622-4 1R T. PH-F AT AY
YOZNBDOEX, B PRI v b p AV A FZRRT, RERETRDO NN &
FEOYT w b p A I A FZHIKICRT D PHFF VT A YD Ko KON Kol 1, [PH]-F 2 3%
VDLV /ANEL, PHIF AT AY D tipld, PH-F XY OELY KEDo7-. LED
KBNS, PH-F AT AL, PHEEF X Y S HRT, B FRIET v b p A A A FZE
N/ ?Tﬁ“éﬁ‘t/\ o N OV FE 23 B & s am L7z,

F7z, BTy MEHERGEHNT, TAT ATV MUIVEEED p A VA A R FIRICHTT
% BRERRAE TRAICIRET Lo, ERURITMEE 7 IHE O DAMGO (2 X 2 #flicxt3 57 A
> N UOVEREE (BEEE - 107°~107 mol/L) DFHERER A, Schild [BIJf OB & T L7-. Schild [A]
JROME D 0.8~1.2 OFOEE, BAMRHE L ER L. ARBRITEEMEEESARBR L LT
e L7-.

X 2.6.2.2-1 IZR"TEHIZ, FAT AU RV, DAMGO (2 X 2 &SN LT,
DAMGO D UG I AR 7 M2, REKRFNZREERZ R L. FAT A
T b UEENE, 10° TN 107 mol/L T, DAMGO I L 2 IAEHNHNIC & LTI 2R EEM %
AL, 10° mol/L @ DAMGO (Z L 2 U= DL 50% Al Td o 7=, Schild [BIJF O X 75 1.42
TholmZ b, TAT AV MUVERKIE, DAMGO (25 % p A4 A RZREREELE
B 2R CIET 2 L L7,

IHIT, B MHMX p A EA A RZHEEFEH CHO-KI Mgz H\WT, T bR, A%
Ry, " Fra Rrbb v 7= 2=V X 0FERESND [P°S-GTPYS fEaicx+ 5L
FAD Y UL O Y v O EMRE, Schild [F1F OB & THiET L7, Schild [E19F D



FILFEASY 2.6.2 EBEABOYEX

HE D SS%EFXHNC | DEENDHEZ, BaRE L ER Lz, ARBRITE R EES
B L L CEE L7,

# 26225108 TXHIE, FATAVU NUABEOENLER, X a Ry, A Kaa
RUKOT = B = Zxb 3 2B O Schild RO E 23, T XTHEIC 1L KO REho72Z
LMD, FATFAYY NUVEREIE, EAER, AXTa R, A Rea RUERT oo X
SVIZED p AEAA RFRIEE L Z IR Ak CIET 2 Lt sz, —J, T r
XYL DOINLDOT T=A MIHTBHED Schild [FUFOM XL, 1 12x L THEZEN LMo
2 Emn, Fux VL, EAER, AXTaRy, N Rea R R Tz Z=L 2k
D u A A A FEREMACZ AR CTHET 5 Lffm L7,

# 26224 [PH-FTAT APy FUABEROPH-FoX Y o0t b XUET v b p A4 A R
BRI T HREEFAT 47 A

W nA A A RZEE Kps (min™) Kogr (min™) ti» (min)

CHRF A % o Eh@ 0.045 +0.002 0.023 +0.000 30.687 +0.511
9 h® 0.070 + 0.006 0.016 = 0.000 43.778 +0.092

CHRF oy Erw@ 0.233+0.007 0.266 + 0.027 2.653 +0.249
9 h® 0.503 = 0.009 0.397 + 0.007 1.745 £ 0.029

FAMEITAS 2 AR 0 R UM L 72 3 FEBRO T + HErEa
(a) 1 7T — ZITFHIE R 4.2.1.1-05 2 H 5.
(b) : T—ZILFHME R 4.2.1.1-06 > 55 H.

# 26225 FAFTADU NUABERNFeX Y OFENLER, FFIT R, N Fea R
VEONT =B = U ZxET B RAE O Schild fENT
Schild [FFDOME X (95%(E #8H X 1)

Ui FNTF AV VR TR¥Y e

E/LE K 1.37+0.02 (1.32 - 1.42) 1.00 +0.06 (0.89 — 1.11)
F¥vaRry 1.29 +0.02 (1.25 - 1.34) 0.97+0.02 (0.92 - 1.02)
N Rea Ry 1.43%0.04 (1.35 - 1.51) 1.04 % 0.03 (0.98 - 1.09)
Ty H=L 1.37 +0.05 (1.28 — 1.47) 1.00 % 0.05 (0.90 - 1.09)

BAEIEA 2 [ER 0 IR UFEME L 7= 3 EBROSEHE + HEYEia s
F—=RIBEGR 4.2.1.1-12 55 H.

-10-



FILFEASY 2.6.2 EBEABOYEX

2622-1 FATAYY NUNBEOENLTE Y MERIEE I T D BSHLEERIGHE O
DAMGO (Z & 2 #ifillc o 1F 352

100

75 A

Contractile rate (%)
wv
o

—O— Control (Agonist alone)

—a&— Naldemedine tosylate 1.E-10 mol/L

—— Naldemedine tosylate 1.E-09 mol/L

—+— Naldemedine tosylate 3.E-09 mol/L

—— Naldemedine tosylate 1.E-08 mol/L

- -B-- Naldemedine tosylate 1.E-08 mol/L (reproducibility test)
—>— Naldemedine tosylate 1.E-07 mol/L

25 A

0 T T —— T T —
1.E-09 1.E-08 1.E-07 1.E-06 1.E-05

Concentration of DAMGO (mol/L)

INHEZE 1T DAMGO HINaTO BN AR IGE 1< 2 E1E & L CRHAL
EHIE + HEHERRSE (n=3).
F—HIBEEE 4.2.1.1-11 1551,

2.6.2.2.2 In Vivo 5E&
262221 EIERXRRTRETHERIND T Y MMNBEIZERERZICRTLE2FTILTAS U UL
R U MNTX O HiERER

AT KL 4.2.1.1-07
W2 2.6.3.2.9

7w h~DFENE RE TG THBSNDEBICKT DT AT AT b VR K O MNTX
DVER %, =N AT N—0O/NGBEEREZREST D Z SICK VM L7Z. £72, MNTX I,
BR CHEA SN TOWARIBERRO p A4 A RZEEESE TH DL Enb, T4 A R
PEROZRYE L LTl L. AR T OREME Wistar 527~ & (%8F 10 61) IZBEHA [0.5 wv%
AF I =2 (MC) K] SUTT AT AV bV (#5482 0.01, 0.03, 0.1, 03,
1, 3 %OV 10 mg/kg) % HA[ARE D% 5 & 5\ X MNTX (858 : 0.03, 0.1, 0.3, 1, 3, 10 2(*30
mg/kg) ZHEIRZ FHE L, 20 15 5%ICELE R (55 3 mgke) XIFEPREERAE KT
5 L. B e XUIAEBEEROKRZ T30 2112, =N AT 0—IR (0.5 wiv%) %
BNEE L, 20 15 5% NG Lz /NMBIEEIL, /MEOERICHT 2=\ 27 10—
OBBEEHEOEIE D HEM L.

26222128 T X DT, BHA—EL B RBETIE, BHAABAHREHI LT, /NGRS EE
A BT L, MR-t b R BN O A B AR AL O EME D %, 100%5 KhH

-11 -



FLFEASY 2.6.2 FEHBROBEX

(MPE) EEFK LTz, AT AT MIVEERIEIE, 0.03~10 mgkg O HEHPH T, E/LERKET
B 5 TS SN2/ NEHEREILE 2 A RICHIHI L7z, £72, MNTX b, 10 X030 mgkg D
BRI THBERMEIZ R LTz, TIT AP U KT MNTX @ EDs 13 Z4 0.03
J Y 4.47 mg/kg TV, EDgfliZZ 4 0.14 KUY 17.86 mgkg THh 7. TN b RIEFET
TOFNT AV N IVERERMO &S AR (10 mgkg) &5V IE MNTX B O & &
(30 mg/kg) TiX, /MMEEEREREICH T 2 EBITRO LR ol TRLHORRND, Fb
T AV FYVEBIL, B RECTHRE TR S/ MR R EE ISR LT, MNTX
LVIEHETHES THD il L.

X 2.622-2 FENLEXEFEREGETHEEIND T v MNBEEREILEICST 5T LT AT Fib

fetE OVEH
100 [ 5 ™
H_J 80
= 60 :
2
40 ¢ %
20 | ft
0 T | T 2 I i | ]
0.01 0.03 0.1 03 1 3 10 10
Vehicle Naldemedine tosylate (mg/kg)
Saline Morphine 3 mg/kg Saline

EHIE + RS (n=10).

*P<0.05,**P<0.01 : BEA—F/L X FEL DOHE (Dunnett's test).
TP <0.01 : BEAR—EBREHIIGRE L DI (Welch's test).

T — Z [ FRHE L 4.2.1.1-07 2> 55 H.

262222 AFXLOAFVRTESTEHERSIND T Y MNBEEREBAZEICHTHFTILTAS U
TIVERIE DI ERER

ATAT R 4.2.1.1-08

HEEF 2.6.3.2.10

Ty RO X T RO TEGTHEBRINDERICRT DT VT AT NV VBRIEOER

%, TN AT N—O /NN A HIE T D 2 Sl X D EHE L7, R T O-EME Wistar ST v

N (BHE 10 1) (B (0.5 wiv% MC KIEIR) XUEH AT Ay N Vgt (%55 : 0.001,

0.003, 0.01, 0.03, 0.1, 0.3, 1 XU 3 mgkg) ZHERAKEL L, £D305%ICAFT a3 N (&

&1 mgkg) UTABBRKZ R RS L-., 4%y a FRUOXIARARKROKR T#E5 15

RN, TR AT — (0.5%) ZENEE L, O 15 0%/ ZRH Uz, NGEEReI,
IINBEDRRNKTT DTN AT L — OB EIEREORIG B EH LTz,

WA~ a FUBECIE, BRI AT, /NGERERRIEA BT T L, k-

Fx T N R OEAR A PR AR O FHIED %%, 100%MPE & EFE LTz, FATAY

> MYOVERHEIE, 0.03~3 mg/kg D EHIPHT, A% o g THRE THRE SN D /GG ELE

-12 -



FILFEASY 2.6.2 EBEABOYEX

FHEMER 26 EIZHHI L, EDso XU EDgo I, €4 0.02 X TN 0.13 mgkg Tho7z. i
OFERIY, TAT AV MIOVEREIL, A X a RUB RS THRE SN D /MGEsRERL #
ERIZH L TCH A THL ZEARLTND.

262223 EILEXRBROKRETHERINDG T Y MMNBEIZERERZICRTE2FTILTAD U UL
FRIE D {EFE1E F

A EEEE 4.2.1.1-09
WEF 2.632.11

Z v FDENLEXIROAREG THESNDERIHT 2T AT AT b ABEOE~ %,
TRV AT = DO/NGtaE AR E T A 2 I K VM L. B xR OKEREIL, T
Vb X% 3 mg/kg TR THE Lz & & ORI MER (A4 B R R (25T L 54.48 +
3.62% D) 27T 20 mgkg & L7-. Haf T OREME Wistar 527 » & (F8F 12 ) (2B (0.5
w/v% MC KEEIR) UL T T AP MIVighi (#5-8:0.01, 0.03, 0.1, 0.3, 1, 3 X T 10 mg/kg)
FHEREOREG L, £0 15 211, B b (BH&E: 20 mgke) XIIAEKEROKEG L.
FE R UTEBAKORAEE 30 H1EIC, =/ AT— (0.5%) ZHAEEL, D 15 4y
%tﬂﬁ%%ﬁﬁuj:,¢%%wﬁdi,¢%@@§acﬁfénw<yx7wwﬂD%@ﬁ@%D%QW>
DR LT

FHT A NV OVEEE, 0.1~10 mg/kg O HEFPH T, B/ RBEOEE THEBIND /N
IS AR E VR 2 A 2 Sl L, EDso KON EDg f1E, T L4 0.23 &Y 1.04 mgkg Th -
2. TRHORERIE, FAT AT FIIOVERIEIE, Tk R OEE THRE SRS /NGRS HE
FHEERICH LT AN THDL Z L AR LTS,

262224 EILERETRETHERIND T Y FEXVHBETHEZIIRTEFTILTADY
M ILEBIE R U MNTX O Hi{ERB1ER

A EEEE 4.2.1.1-10
WEH 2.632.12

T v FOFNLE RETERG THEREINDERIUCKTT DT LT AT I IVEEE R TN MNTX
DIEMZ, B~ MBRE THZMmT 5 2 &Ick ki L7z, MR T O/ Sprague-Dawley %
7w b (R 1B TR (0.5 wivve MC KERIR) XX AT AV v by vl (#¢5-5:0.003,
0.01, 0.03, 0.1, 0.3 XU 1 mg/kg) Z H[EHRE M58 5 ME MNTX (55 : 0.03, 0.1, 0.3, 1,
3 KON 10 mg/kg) ZHEIRZ ML L, £D 45 0% ICe v laFREEG Lz, b~ ks 15
DRI, EAER (BHE 1 mgkg) TEBEERZ R TEE Lz, B b 2 XTABRE
Wi 1 Ff#, b~ liERIck 2 THERZBIE Lic. ZoRBRTIE, THEREZ =27
b (0: FHFERZ L, 1: BKEZZTRED FH, 2 RO LW D) L, EDsfE &% O EDgo
X, A=27 1 X2 O THiERBER LB ORG 2 IEICH T L.

FAT AT B IOVERRIE, 0.03~1 mgkg DA EFPHTENL ERE TRETHEEINDIEY
INEESE FRIILE 2 A 228k L (K 2.6.2.2-3), EDsy XN EDgolE, Z£4F41 0.010 2 O* 0.011
mg/kg TH-o72. MNTX b, 1~10 mgkg DHEHM T, ELe XX THRETHFRESINLLE VY

-13 -



FILTADY

2.6.2 FEHBROBEX

TS TIPS 2 A 2P L, EDso fE &% O EDgo i1, ZALZ40 0.585 J (Y 1.929 mg/kg T -

7.

X 2.622-3 FENLEXEFERETHEERIND T v b~V lFERE FRIILEICHT DT LT AT

N S OVEREE DA

120 1t
© BRE
§ %7 \
:§
a 60 r
IS
8
« 40 r
S
c\o 2|

20 | gi

O !

0.003 0.01 0.03 0.1 0.3 1 1
Vehicle Naldemedine tosylate (mg/kg)
Saline Morphine 1 mg/kg Saline

AHE 11 1.

*P<0.01 : BR—FE/L & RXFEL O (Steel multiple comparison test).

T Pp<0.01 : MR EBLAIE IR & O (Wilcoxon rank sum test).
T — ZIXAHMIEE R 4.2.1.1-10 22 B 5.

-14 -
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FILFEASY 2.6.2 EBEABOYEX

2.6.2.3 BIRMZFEEHER
2.6.2.3.1 FEiRE
262311 ERERK, AFUFryRVRU S VARG —BERVERT v/
AEAE K 4.2.1.2-01
B 2.6.3.3.1
FTINTAD Y DN D 62 FOFTEZENE, A AL F v XN HDHVE T U AR—F =K
W9 FEORER 3T 5 HEIEM % 10 pmol/L THEGT L 7=
ZORER, BRI Y T R WA EAA RZEERITHT 2T VT AV bV D
PLERIT 100% T o 7208, MOZEIK, £ A F v, T AR—F—ROFRIIHT D
BEE 3L 50% A0 T do - 7z
INHOFRRNE, FAT AV bV BREGICEY, A EFA FREREZERO AR
BIK, A X F v, FTUAR—F—ROBEEZNTHEWERPHBET S U 27 3R &
BEAOND.

26.2.3.2 #EFA FIZk3ERER~ADOIFIER (FEFEINEER)
262321 SYrT—ILI2)YIHRIZBTAEILERETERETHERINDERICNT 57
IWTADY FVILEEE R U MNTX O/EA

&R 4.2.1.2-02
WEELS 2.6.3.3.2

EBNAERETFRGTHEREINLIBIFICKT 2T 4T AV b VB RO MNTX D8 %,
Ty b T— 7V w7 B EBRCRMEE L=, HEME Wistar 27~ b (FEE 10 #1)) 12, 0.5 wiv% MC 7K
AR LT VT AV DU VR (Be5-5 0 1, 3, 10 XT¥30 mgkg) DO HEIRE QS X
1 5% U b — VIR L7 MNTX (55 : 1, 3, 10 L0830 mg/kg) D[R TH#&45- 1 FFR
%z, HTHE5L-Erex (%58 6 mgke) OFRIEAZME L7z, €/ X TAHR
Wiklx, 7—n7 U v 73 BRD 45 HENCE TG Lo, B e R EGEHOT X TOEHMIL, 8
D7 BEIRIEM 28 LTz,

FTNAT AT FUAVEEEE, WThOMETYH, B XOERERIH L TREE MFS
7otz (1% 2.6.2.3-1). —J, MNTX %, 1~10 mgkg ODHETIE, T/t FOERHIEH I
L CEEE RIES o720, I AED 30 mgkg TiX, T/ b xO8RIEMICHT2HER
e ANV Wyl

-15-



FLFEASY 2.6.2 FEHBROBEX

X 2.623-1 Tv hT—7 Vv 7 BRICKT DT/ XE TR THE SN LEIFICHT 5
VT AV N MBS 5% 1 RS O R

1t
181 1
_16r
814t i "0“. NoAn gy Ty
n
12T
5
kS 07T
g8l
N
.
s
| & ()
2 o0 %
oq ® 00‘
0 F—e L1
2 1 3 10 30 30
Vehicle Naldemedine tosylate (mg/kg)
Saline Morphine 6 mg/kg Saline

EED ) —~< T A XU T 1.

J = T4 XL () 1%, [RE5HOBRE F)] - [N—A T A O ()] THEH.
T P<0.01 : BEAR—/EPREAHLHIRE L DIl (Fisher's exact test).

T—20%, RHBE R 4.2.1.2-02 225 51 .

262322 T2V HOHRICEBFTBFTILT AT FILERIEDOERINEEROEREAE

AT K 4.2.1.2-03
WEHLF 2.6.3.3.3

FT AT NV OVERE OSSR PIHIE 2 RIS 5 BT, B R TR THR
SNOBIRIEMICKT 2T NVT AT NNV O R, FIT AT~ VB RERE O
BehH#% 24 ETIC6m, Ty NT— T U » 7R RERCREN L=, HEME Wistar 527~ b (%RE
10~11 i) IZF T AV by Vs (583, 5, 7, 10 LT 30 mg/kg) XITBEA (0.5 wivve
MC KIRIR) ZHERR D& L, #85% 1, 2, 4, 6, 8 KU 24 [, JBOWKRES S DO &
HE L. Bbe X (BEE : 6 mgke) UTAEFAERIY, SHTH SO 45 /3R E TG L
7.

FAT ATy N UVIEBEIY, 3~7 mgkg O HEHPETIEL, WITNORERETHELE XD
BURIENICH LT a2 RIT S h o7z, —J7, 10 mg/kg TITHE 5% 6 I T, 30 mgkg Tl
5% 4, 6 KOS KT, ZNENELE ROEFIEMRICH L THEREELZKIELE. Ty
FTF— TV ZREBRTIE, FT AT RV VEEEIE, 7T mgkg D EE TELE XOHIEE
TR E RIF S o Tz,

262323 Sy MIBEBEETICET32EILERE TRETHERSINDERICHTDHFILT A
CUMNVILEBERUFTAXRY VDOER
FEAM &L 4.2.1.2-04
HEEEF 2.6.3.3.4
EE XL THREGETHERINDIBEIRICAT 2T AT AT R VBIER O a % v o

-16 -



FILFEASY 2.6.2 EBEABOYEX

%’?VFW%T%?wTﬂﬁLtﬁfD%VVi1@@%%%%@%:LL?6’&#6[ﬂ
FEAA FEEGUEIROERH Y & UCHEH L7z, HEME Wistar 527~ b (%8F 10~12 1)) 12
wrfy/ﬁwaﬁ(&ﬁﬁzL3,5&U7mygy11ﬁ¢amWW%Mcm@@)%@E
BOogEHLINT XYy (BFE5E 0.1 mgke) ZHREIKE FEEL, B5%1, 2, 4, 6 KO
8 WEMIC, BURMBIERZRIE L-. Erex (58 6 mgke) IEFRERIL, ST
IRFALOD 45 Jy AN R F#ehG- LTz,

Fu Xy Q3% 1 RREICEL e XOSERIERZEEICME L. ZhicxtL, FaT7 4
v N UOVERKEIE, 1 KO3 mg/kg O EFIF T, W ORIER THE L e R OEFIEM
(kLT % KT S evo 7=, —J7, Smgkg T, &5% 1, 2, 4 X8 BMICB W TCixE
Ve R OBIFEIERINC AL RIT I 2o 12, 5% 6 RICB W THERAENE® b,
F£7-, 7mgkg TIEFEGH% 1 L2 FFICBWTIZEL E ROBIFIERICHELZ MFE R T
0, btk 4, 6 KOS KMICBWCHERILENRBD b, 7 v MFgERET LTl Fv
F AV FUVEEHIE, 3 mglkg DHEE TENL L ROBIFIERICK L TRELZ KIES o7z

26233 T EFXA FZRAKEEE
262331 v FRIMEERUVBERKRIZCEITAFTILTAS U M UIWVEIEIZK D invivoA EA A K
SREASHE
FEmE R 4.2.1.2-05
WEE$ 2.63.3.5

Ty NRMEE R OBERICEBIT 5T LT AV VBRI L 54 U4 A RERKSHES
st U7z, JEME Wistar 527 v b (558F 4~6 BIIERE ) (2T VT AV v MyVigthE (%55
3, 10 X TOV30 mg/kg) HERREAO#K G L, 5% 1, 4, 8 KON 24 BffIcA A A FZRIEREHFE
BT RN A A A RS CH D [PH]-diprenorphine &, A B A A REZgMAK S
ARZFHET 5 M L—H—& L THW, FRIERED 30 SRNIHEIRNE S Lo, £, mEs
KORWEENT AT AV ARES, 5% 1, 4, 8 KU 24 KeffIclIE L7z,

KRB R ORIZEIT 5 A A A RZRIRIL, 3 mgkg #5644 24 Rl £ C, FAT AV
Fvw@ﬁﬁibéﬁéﬂfwﬁﬂok.*ﬁ,mmwgﬁﬁﬁlﬁﬁfiﬁﬁﬁﬂﬁﬁéf
NT AT NUNMBRIZ L DA A A FSREO EFITRBO oNRo7h, Bh% 4 KT
13K 14%D 5ERRD B, F54% 8 T ADOHHER (1 28%) Z2/RxL7-. &5, K
MR E S OFRIRICIUT DT APy M OVIBIRIC X D IR A3 1E, 30 mg/kg #% 5% 4 I
[T, TN 39% KT 24% TH U, #5258 KL TITHR AR D HAR (ZNLH 57% KL T 35%)

oL, BEhH1% 24 B THZN I 28% K& TN 18% D (HA MR L Tu 7z,

Ty NRIMEEIZER T DT NT AV M UVEBRIZ X 2% R EE R K OKRMEEN T VT
AVCREE, £ 2623-1177. WTRORARIZENTYS, KMEERNT LT A Y RE
5% 4 R CTIRR TH o720, TREREAERDEKRE 7250, KMEENT VT AT
FREE D R K & 72 DR & bl U CBAE L TNz,

17 -



FILFEASY 2.6.2 EBEABOYEX

# 26231 Tv FRIMEEICBITDFT AT AT FIUVEEREIZ X D invivo A A RZFMERE
BHREOKRMBEENT VT A s
& Ty FRIMEEICB T AT AT AV FUABRIC L DA A A RERIEEEE (%)

(mg/kg) 1 FFfE 4 K¢ ] 8 K] 24 [REf
3 0.35+21.53 -1.15+22.18 -9.29 +£37.05 —0.39+9.00
10 —7.06 + 18.27 1432+ 11.17 27.79 £ 20.72 8.78 £7.02
30 —8.45+12.41 38.53+£11.25 57.09 +£10.92 27.79 £15.41
" NIMERPT VT A DV RIE (ngle)
(mg/kg) 1 FEfE 4 K¢ ] 8 K] 24 [REf
3 2.94+0.99 3.40 £ 0.68 2.43+0.72 1.20+0.17
10 9.69+3.71 11.9+3.3 7.88+1.42 4.12+0.44
30 25.8+12.3 285+54 19.4+42 8.49+1.26

T—2IL 6 FIDT v N OFHE £ IEERZE.
F— 2 XEHMmE R 4.2.1.2-05 22551 .

26234 FEFA FICKHEKIBHOIIFIER (FILIER)
262341 7xLy MIBTFSEILERETRETERSNOBERICHTEFILTADO U FY
JVERIE R U MNTX O 45 F

AEATEE KL 4.2.1.2-06
W2 2.6.3.3.6

7 by MIBITHENE XL TERETHEINDETIEIZST 2T T AT M LVEg
TR OMNTX OIGIERZ RS Lz, fEE~— v v 7 =Ly N (BRE106) [T AT
kLR (581 0.01, 0.03, 0.1 XT}0.3 mgkg) & 5 WIIBE (0.5 wiv% MC KIEHR) % B
B A58 5 T MNTX (%55 : 0.03, 0.1, 0.3, 1 &3 mgkg) XITHA (5%F VU h—
V) HER TG L, 30 0%ICEALE R (FE5E 0.6 mgkg) & TR EG%, 30 oK
JEABEL LT, (M OSITIESR (EE0 U X LRI ESR) K OEN: (R 2R 517
2 AT OHPATA) WS U, HIERIE, BRSNS SN -8 oE4 %
FEITEHm L 7.

7xly MIENEREZ 0.6 mgkg DHE TR MG Lo s &, IS FHER SN, v
F AU A EEEIE, 0.03~0.3 mgkg T, E/A LR THER SN HIEKIEMI 6 U CHE R
HilZh A2 7w L, fllHAEMH O EDsy & O EDgo fEILZ 1240 0.033 J2 T8 0.119 mg/kg Td> > 72. MNTX
1%, 03~3 mgkg THEZRMBEIZIRZ R L, MHIHAER D EDs) & U EDg fEHIL, ZiLZ741 0.694 K&
W 1.175 mglkg THHo72. ZNHDOFERIE, FTAT Ay R I VEREOHIMEVER X MNTX XY
WA THDHI EERLTND.

262342 7xLy MIBTIEILERETRETERINSIESIELISHTHFILTADY
kS LEEIE R U MNTX DN /E B D 4

A EE R 4.2.1.2-07
WEER 2.6.3.3.7

7 x by MIBITDZTFTIT AT IV K O'\MNTX O filH-1EH O Rigitk iz >V THRET L

- 18 -



FILFEASY 2.6.2 EBEABOYEX

7. M~ — v LT 2Ly b (BEE 10 B) (ICT T A YV FUVEREE A 0.3 me/kg THEIRR
O 5 XX MNTX % 3 mgkg CHIAIE T# 45 L, %5 0.5, 4, 6 L8 HFHIC, £/l (&
5.8 6 mg/kg) & MxREG%, MEMOSE 30 o RIBLEE Lz, dlrbAEIE, bS8 5844
il S 7= B O BIA 2 SR L 7=

FNT AT BV, 5% 0.5~6 Fff#] T, /L b X THIE SN DIRSKIEMN 2 5541
Pl L7z, $£7z, $#514% 8 REMITH, 80%DIHIZEAHERF L Tz, MNTX 1%, #54% 0.5 K
[FICIE, B/ R THI S DERIEMN 2 5222 0H U722, 5% 4, 6 O 8 REHC o]
K, TR 50%, 40%K% TN 10% Th o7, ZNHDOFERIE, AT AV b I IVERHEOH]
HAEMIZMNTX KD R<FidT 22 &2 RL TV,

262343 7Ly MIBITHEIERMBOBRSETERINIBERIELIZHT HFILTADY
kS LERIE D HNFIER

AFAI TR 4.2.1.2-08
WME# 26338

Z7x by MIBITE/LVEXEOREGE THEEINDERIEHICKTT 2T VT A2 Vg
WOMBNRERFI L, HE~—s vy 17 =Ly b (BEE106) ICFALT AT Mo
(55 1 0.01, 0.03, 0.1 2T*0.3 mg/kg) XIFBAR (0.5 wiv% MC KIEHK) 0% 5L, 304
#lzENLE R (BHE: 1.2mgke) ZRERO#FG%, 90 oS 28I LT,

FITF AV kI VERIE, 0.03~0.3 mgkg T, E/LERXTHERESNDIESIEICS L TH
BRI R A R Uiz, LSO SR S =B 0BG 2 RSB L2 filMAEH o
EDso & O EDgo 1L, Z41E 41 0.016 & 11 0.023 mg/kg Th o7z,

26235 Ebpy, SRUKAEAA RZEERICKT HFILTADY b UILEIERBIYMOIEEEHEM
%, PUoRAI=ZXFEHRUV7I=X MEHY

AR 4.2.1.1-02, 4.2.1.2-09

B £ 2.6.32.2, 2.63.3.9

by 8 Mk AEAFA RZFIRIZHT DT AT AV R VRO 5 SO ERFEHY (nor-

FATF AV, FATF AU 3G, FAVTFT AV Y 6-G, TAT AV L-CA RPN AT IV0) O

OB, 7o T =R MEEKOT =2 MEMZ, Kifl, K& ECsfE Tl L7-.

INHLOREOE b p, § KOk A A A RZFERICKHT D KEEZER 262321077, =

NHOFRERIL, nor-F VT AV, FAT AT 3G, TAT AV 6-G KO F LT AT -CA

DN DRI T DRESHFMED, FATF AT MG (F 2.622-1) L LT
FINWZ & RORUXT I VAT B AR E A L2 L 2R LTV 5.
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FILFEASY 2.6.2 EBEABOYEX

# 26232 b bpd ARk AEEA RZFEBRIZHT DT VT AT by VBRI O E#H
ik

K{f& (nmol/L)

W

B SR @ 8 AR K SRR
Nor-F L7 ALy 1.95+0.28 10.23 +3.01 60.8 + 13.4
FNT AV 3G 191.78 +33.39 158.59 +38.14 915 +320
FAT AV 6-G 9.79 + 1.03 0.51+0.06 36.2+ 8.34
FIT AV -CA 7.38+1.10 2.05+0.96 151 +33.1
RURAT IV >2644.04 >2942.93 > 6250

(@) : T— X ITFHlE R 4.2.1.2-11 M BEIH. Nor-F /T A VU LUAOEEIE, 4 2 BV K Lk L7z 3 Z5RoO
FHIE + FEHERRZE. Nor-F /L7 AV OFEI, 4 2 BRI UER L7z 2 EBROFEHMHE £ e
(b) : T FILFHIEEF 4.2.1.1-02 22 BB . AL 2 FEBROFHME + FEHERRZE.

FAT ATy NV OMRE O b p, § KO« A A RZREEICHT D K, iz
262331 T. ZNHOFRERND, SOOERBEHOE by, § K« A A FZEEKITK
TEHT A TR MEMIE, FATAY S FUOVERE (3R 2.622-2) &L TRV T L
7.

7 26233 B b S Mk AEASA RZFRICKITT 2T VT 200 My ViglEEm o7 o #

=2 MEM
W _ Ky T[E’ (nmol/L) _

B n R @ S ZRIE @ K 2R ®
Nor-F VT AV 31.65+10.76 112.36 £ 10.65 >270.68
FIT AV 3-G >42.41 301.13 + 110.67 >270.68
FINT ALY 6-G 15.53 £0.98 0.70+0.20 28.5+7.28
FIVT AV -CA 14.11+3.24 6.11+1.32 201 £13.3
NRURT IV N.D. N.D. > 270.68

ND.: XRUAXT I VUEE b p KOS ZRRITHEGBIFINEZ R S 72 o 720 TRHMTHE T

(@) : T— X ITFHlE R 4.2.1.2-11 M BEIH. Nor-F /T A DU UAOEIE, 4 2 B0 K L Ek L7z 3 RO
FAE + FEASEE DIFUEREFE. Nor-T VT AV ORI, 45 2 Bl R U EM L 7= 2 EBRO T + 1

(b) : T—ZILFHMEEF 4.2.1.1-02 22 B 5. AL 2 FEBROIFHME + FHERRZE.

Nor-FT VT A LNOREMIIL, & b, § KD« A A FZFEEITHT 57 T=2 ME
MEH LTV o72 (BECsofE : > 10 pmol/L). Nor-F /L7 AV UL, p KDk A8F A R
RICHT 27 T=2 MEEEZA L TR 7208 (ECsofE : > 10 pmol/L), & A B A4 A RZFEK
IR LT I =2 MEMEEZH LTV (ECsfE : 96.04 nmol/L).
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26.2.4 REMEEAR
W iRER, B OG- KL OB R AR RRR oD ] it el R LA 0 22 4 PSR AR
4 C GLP JEHET THfE L7z,

2.6.2.4.1 In Vitro 5%
2.6.241.1 EILEY FEEFTOLFHERELICHT H1ER

A EEE 4.2.1.3-01
WEER 2.6.3.4.1

EVE Y MR LA LEER OIEEVENICT T 0 F AT A b U AR OE 2 E L
7=. WM Hartley SRE/VE v b BAFH Lo A DSEFLEEMEAR (FRE S H) ZHW=. FAT
AV N IUOVERHLIE, 0 GeFRRRE), 0.3, 3 & O30 pmol/L (L4 0.17, 1.71 LY 17.1 pg/mL) D
TR CHEARICH ] U, TREVENBIE D, IEEVENIRIE (APA), #FIEIENL (RMP), iy
RKRLD B HE (MRD), APDsg X N APDg I TET 25 & 1T APDygg ZHII L, ZHH D
RT A =R I L=, STREESCIIEA [0.1% YA F L ALKRFT K (DMSO)] i L7-.

FHT AT N UV, 0.3 pmol/L TIXWT D /8T A — X2 G EBE RIS o7z,
L72>L, 3 umol/L Tl APDgy 2 T} APDsggg & EAVEAEHRTEL D 2.1% K TN 5.6%IER L, 30
umol/L TiX APDs3y, APDgy & N APDsgop & ZALE AL 4.2%, 11.4% K N 24.8%IERK L7z, £7-,
30 umol/L TIZ RMP @ 0.7%D NN Y APA @ 1.8%DI8/Y 38D BV, 2 S 133 fifi 5%

B DRBEEOE 7T — 2 BEFHANTH 72 LED L D12, AT AV by VBRI
30 pmol/L TE/LE v MFFAM OIEENENFifeRefH (APDgg 2 O APD3g90) % 10%LA FIER S
7.

2.6.241.2 hERG F¥ RILEBRMIATO N ) D LERICHT H4EH

AT K 4.2.1.3-02
WEELF 2.6.3.4.2

hERG 7 ¥ RV A FEBLE W72 b MR B (BIRE S F) lck 5 H Y v A
(hERG &) ([Zxf9 2 F/T AV VRO BESAEBEOERIZOWNT, m—Ei Ry
T T TEEHOCTRE LIz, FvT APy by VEEEI, 0 GRFRREE), 0.3, 3 & T30 umol/L
(FNZ1 017, 1.71 LOV17.1 pg/mL) OFRETHRICEH L, EBIEfEE K+EiR (B —2 7 —b
B ZWE L. SFIREEC IR (0.1%DMSO) Z i L7-.

FNT AT NUOVERSEE, 03, 3 &XTUN30 umol/L T, Y—27 7 — VERIL & £ 2 Ui AT
EE D 3.2%, 5.6%K% 0 33.1% (R RBEOINHIHR CTHILE) Mfil L7z, ThbDOENS, 1Cs
1L 30 umol/L 22 % L HEE LT-.
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2.6.2.4.2 In Vivo SE&
262421 v FORBEHERIITT H/ER
FEAG &k} 4.2.1.3-03
BEEH 2.6.3.4.3
FIVT ATy N UVEEE % 0 (RFIREE), 30, 100 M2 OY 300 mg/kg D H & C, HEME Sprague-Dawley
F7 > b (BEE6 B ICHERROREG L, BHERNEFCE G4 1, 2, 4 KO8 KEf O ek &
OMFRATEN FAHIBEREIC DU T, BRREBIESR A FTAME (FOB) 2 FVNCREAM L 7. kBRI I3 A
(0.5 w/v% MC 7KIEIR) w5 L7-.
FHAT AV N UAMEEEE, WTNOMARETHEG% 8 Rl £ TO—BIER K ORI TEN
HIRKRE IS )T L TR % KT X T, 300 mgkg &£ TOHE CTHMMRERICEELZ RIFS R0 B %
bid.

262422 v FOMRRIIHT HEM

P& RN 4.2.1.3-04
Wi 2.6.3.4.4

FNAT AV VIR & 0 GRHIREE), 30, 100 K TF 300 mg/kg D & C, Mtk Sprague-Dawley
FT7 v b (BRESH) ICHEREOESG L, ERNTEICEEG% 1, 2, 4 KO8 KO, 1
[A]H 5 M OV BRI AU 12 DU T, whole body plethysmography (WBP) 2 % F U T 3 iR A 4 o
TCEMIE L7z, sERRERICIZEA (0.5 wiv% MC KIRIK) ##5 L7z,

TFAT AV N IUVEEEE, WO THEEG% 8 Rl E COMRE, 1 EHKELD
YRR B A T &3, 300 mg/kg £ TOFE CTHERIEREICHELZ TSN EEZ BN
2.

262423 41 XOILMERIZHT H/ER

A EEE 4.2.1.3-05
WEE 2.6.3.4.5

FNAT AV b UOVEREE & 0 (RHREE), 10, 30 28 100 mgkg DHET, Mt — 2714 X (4
) 126 & DL 13 B OB GRIIE CHihsE L, BEArONc#51% 1, 2, 4, 8 KU 24 K]
DL, CHE KL OVER (PR [FFE, QRS K, QT MikE& OMHE QT MFE) (Z>\WT, 7L
ARV =V AT AWM L7z, F72, MRy axxTr o 7 ARBREEwmL, FLT AV
YO MAEPREE & OBIRA TN L7, FIRERICIZAHA (0.5 wivde MC KIEIR) 2% 5 L7T-.

FT A NI OVERSEIE, 10, 30 KON 100 mg/kg (28T D WT O TY, MmFE, LA
BRODERNCEEE RIESRhoTl-. £, TRTOHETRERIIBIZ SN o7, —
EIRBIER 1L, AT AP v by VERHIE, 10 mg/kg ([Z351) D544 24 FEf &£ CO—RIER

B E RE S o T-. FIAT APy bV D 30 mgkg D&% 5- 4 BRI 1 41T, 100
mg/kg DG 1 REZIC 4 Bl CEAEDDBBE SN L 00, T oOlEH:§ —i@tETh o 7.
FNT A D DR EIMEFEE (Cow) 1%, 10, 30 %V 100 mgkg T, T LTI 6.86, 23.45 K&
V3570 pg/mL T Y, K] 0 7> 6 24 WEE] & T OMAE IR — REH E#R T HFE (AUCooam) 13
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I 21.85, 91.04 TN 182.70 ug-hr/mL Tho7=. LLEDFERNE, FAT AT h ULk
HIE, A XITBIT S 10, 30 KT 100 mg/kg O HL[EIRE A5 TLIMLAE RICHEZ KT S 720 &)
r L7-.
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2.6.2.5 ENFMEYHEEERRER
ZATHHERZ L.
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2.6.2.6 BEERUKER

2.6.2.6.1 $hHEFEMFT S in vitro HER
FEAA FEIEIIE, PEENOREOFAIH UASHEH SN TWS. LrLens, F
EAA FORIMERIC L > ToIEE I SN —KOREIWER & LTERBAZET 6, 20
BIERZIKT 52 L1E, A4 A REREEZLEL T HEFICE > COERICEETHS. H
KTIE, FEFA FEREL LTELER, 72 A ROFF o a RUNHER TS
[3]. TNHDOFEAA Nidp A A FZEREBRIEEBIETH Y [4], MNTX [5] DX 572
RIME W A A A RZRET 2 T =2 M, FEFA RERMEER (0IC) B IRV THEE
B ZBIMSEDL ZENTED [6]. MNTX 1L, 8 MOk ZARMEE il LT u A4 A RZAK
I L CRVIBIRINT v X I=2 MEWHZA LTS, ZOZ LD, OIC I u A4 A R
BEROIEHIZ L > T EEZIN, ZOZHEOERLEHEST L & THahd & E X
bivd. —F, U-50488H D L 972 « ZAMIFEIEEIC X 2 E@mEHEREREH 7] KO
[D-Ala’ Met’Jenkephalinamide O £ 9 72 § A MVEEIKIC X AR [8] OMENH D Z & h>
B, 3§ KO« AEAA FZEET, ENEUVEBEONERHICEEL TV EEX LD, TL
T AV NIV, « VA A RZREICKLTT v ¥ =X MEMEZET L2000, |
RCHERAINTWDAESA NiE, p FEFA RZRERIEBIER CTH L Z &b, FAT
AD 2 NV OPUERMERICE T 5 « AEF A RZREKOFLGIZENEEZLND.
WEXRT 4 7 ARBRAITM LR R, AT AV PUAERRIL, Tad Y o L LT,
E N7 v RO p AEAA RZFEITRT D GBI ONTARBER LAY, JRITBWZ L3R
STz, Fiz, FAT AT FIVERIEIL, DAMGO K OER CHEH SN TWA A A4 K (&
e, AF ARy, N R RUERT 2 X =) 1K D p A A RZEROTENE
bz AR NCTIE Lz, — RIS, MEEREOEBWT o F A= MY, ZREREZHET
L7 d= Xngﬁﬁmwwﬁ%iH%<,ﬁwﬁgf7/$:ﬁxbkbf@wm%%ﬁﬁ
HZENMBNATEY [9,10], 7T AV b VERE G REEEEDNEBENZ LD, TRIRVA
EAA FOMEICK L THHERMERNZREH T 5 N E 260 %.

2.6.2.6.2 $hhEEFF 5 in vivo HER

FNT A NIUOVEREEX, TR p AEA A RZEREPERZA L, B KT v b
FTEFA RZEREITH LT, RIER%EDOT & =2 MEME (K, [ : Z0F0 0.5 KO 0.56
nmol/L) Z/RL7=Z &b, VA RTHERIND/DGRERBEEMIT v M & HnTA
A A R THRE SN D/NMGHEREREER & 7 v b e~ U lah FHTT VB W CHUERME
Mamet Lz,

TIAT ATy PV, FAE R UTA R 3 N TR TR S 42/ MG RER
A RN L, 25 0RMARITIZIERS ThH 72 (EDsofE : TNZH0.03 KLY
0.02 mg/kg). S HIZ, FT AT NIVEREE, T REOEE THR S D /NGRS EE
FRE SIS Lz, £z, AT AT VB, 7y Fev UGB R THITT BN T,
FEAA REGICL DB T 24EPUEZR L, EDs fEIX 0.010 mgkg THo72. Tih

DOFEFIZ, FAT AV NIUIVERENRA E A A ROFEE L O 5REIZ0»b 5T, p At
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A RZFEZEN LT/ MNGREREOREEZMEI TEX 52 2R L T05. 7 v MNGEEEERER
(B X 3mgkg K TN &E) 128\ T, HFUEMIEMN D EDs [E T 5 0.03 mgkg DT /LT AP
MV ORERR OGS 1 BEOMER 7 AR EX 251 ngml Th o7
[2.6.4321.HZM]]. 7=, 7y Fe v UHEER THITT L (B X 1 mgkg K TH#E) 2B
T, PUERMIEA D EDsfETH 5 0.010 mg/kg DF /LT A bVt 2 FEfIC BT 5
ML 0974 ng/mL TH 72 [2.6.4322HBM]. ZNHDOT v b THEEZ /R g
FE (0.974~2.51 ng/mL) %, TEBEAE 02mg/H) IZBITDE b Cou i 2ngmL) & [FZET
Holz [272226 HEM]. 2D OIERER K ORGK O MAEFRE DI NS, FLT AV b
SOVERHRE, BYREIC )b DRSS O g PR R TR A R T 2 E IR SN D

2.6.2.6.3 BlRAIZEIEHER

BRI, A F v F X INBHDHNNE R T VAR —H— R ORICHTEF LT A by
VISR OEMEAZ 10 pmol/L DOIRFE THRET L7 R, A v 4 A RZRIRUSOZRIE, A A4
YFx AN, BT UAR=E = ROFERITKT DAERIL 50% KM ThHo7z. DT Lnb,
FTNT A bV VBEEREIZED, A EF A REREERONZSTEZHR, A4 F v 1L,
NI UAR=Z =R OBEHRZ T L2BWEAR BT 2 A7 1RV EBE2 D, FATAY
Y RUNVEBHIE, Ty T =7 U 7 3RBRCIE T mglkg £ T, 7 v MR E T /L CTlE 3 mg/kg
ETC, B ROERIERICHEEL RIS R0 -T2, FAT AV R Vg% 1 mgkg O
BCTEELEZT Yy MBI ERBNEHEA— NI U7 T 7 4R BT, WThORETY,
FHAT AV IV RR O TS REIZMN TR & 0T, MBI 1 D BUHRE D % i

AV NUNABED T v NIRRT HHUERER OFNMIER LT A D RER, TERKHE
02mg/ H) 1T DMFEFRED Con B 2ng/mL) EIFIFERLCTHD Z END, TEBKEHE
T, B MZBWTC, TAT ATV NUABENA A A NICL28mERZMEITH Y 271X
R EEZBND. 723, NKTR-118 (Movantik™) 1%, 30 mg/kg £ TH E 72 S0/ H1H1E A 2338
HALRWZ Enn [11], BURMEHER O EEIT 30 mgkg ThoHEBxbND. E£T-,
NKTR-118 OHUEFRLEH] (HILE #IERERER) D EDs fEIT 23.1mg/kg THh o7z [11]. Lizhio
T, TAT AT PNV OGERMER O EDso 8 & SEURMMHI1EH O 2R L OTeptl,
NKTR-118 DA L b K&\,

FT AT N UVERERE, PUERMERICINZ T, A B34 R TR S5 IES M3
LHMHAEA S RL, BB XR%E 0.6 mgkg TR TI#E L727 =L > MIEBITH EDs fEl 0.033
mg/kg Tholz. LIZBN->T, FAT APy bIVERIEIL, A V44 TR IR D IR
WZXT 2R BHIFTE D,

FNT A N NVEREOREY) (nor-TF VT AT VT AT 3G, FVT AV 6-G,
FATF AL -CA R AT I V) OFEFA RZEEICKT DB, 7o 432
A MEWROT =2 MNEMEZ R L7z in vitro BREROFER, b OMREWIL, FAT 200
MUNVEBIE L R LT, p A EA A REFIERICHTHREERMEL YT & I =2 MEMITT
Motz £z, & MR TRLENZ nor-F /LT A VY 272213 HER] 1L, § A4
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A RZRWCHLTT =2 MEMEZAF L, D ECs fEIL 96.04 nmol/L TH 7. L L7
5, TIT AV NUNAVBEO T EBRKAE (02 mg/H) IZBIT 2 nor-F /LT AT D Coy M
%, 0.146 ng/mL [2.7.233 THZM] TH Y, § A A RZEIRITHT D ECsofE (96.04 nmol/L:
49.61 ng/mL) &L TE LK o72. 5, tMoREY (FAT AT 3-G, AT AY
Y 6-G, TIT AV U-CARKORU AT IV I, b MR TIEE A ETEL B &7
Molz [272213HEM]. ZNLOREEMND, TLT AP MU VIBIEZ R O&RS L2 BRICR
DHNDA A A RFEROEMIT T DIENERICIX, TAT AV URECHFELTEY, R
FHYOBE RN EEZDND.

26264 REMEEE

REMIEI a7 Ny 7 U —aR & U TR, FERGR KONGRSR 5T A
v N UVEBR O A R LT,

7w RO FOB E& W2 R R ISR 23 BRTIE, Fu7 220 My vigiElE, 300
mg/kg F TOHMEIRE O 512 X o T BER & ORI TEN RO RE I B8 % RIT S o Tz,
£72, 7y b WBP EEZ HWIZIERRICKT 2R TIX, TA7 AT FIvigilx, 300
mg/kg £ COHERR NEEIZL > T, FEREL, 1 EH#AE R OV R R RIS L R S 2o
72. T v b OHFHAREER K ORISR BRI C, 300 mg/kg $%5-REoD I A4E HP i 13RS L7
Mmolzin, Ty b1y ARAER ARG EERE (&5 30,100 & T 1000 mg/kg/day) TD 100
mg/kg/day F G REOHEIZI T 5851 H H D Chrae E1X10.78 pg/mL Th o 72 [2.6.6.3.1.2 HZ ],
INHDOZ LMD, TEBKMAE 02mg/H) (2815 MISET Cpu B (2 ng/mL) [2.7.2.2.2.6
HEBM] LT v N PRRAERSR L O R RBRIC IS 1T 5 B R (300 mg/kg) TDT v b Cpu E
LRV~ =V, DK E Y 53005 A A0 EHEE LT

A XDMERICRT DB TIL, FAT AP byVEsEIE, 10, 30 LTV 100 mgkg OF% A
b (HERE RS <, i, A OLER ST A — 2 IR EE KIEEST, 10, 30 KO
100 mg/kg % GRED Coax [EIE, T 6.86, 23.45 J (83570 pyg/mL Th o712, ZDZ b,
TEMAHE (0.2mg/H) 128175 MIEF Con i (2 ng/mL) [2.7.2.2.2.6 THEMR] & A X0
BRI T DRI T 5 EEEE (100 mg/kg) TOA XMIEF Cpu i & DM~ — 1T,
KIS0 & HEE LTZ. F7, A X1, 3 KV9 » AXERDEGHEERBRICBWTH, LEX
(R T <, DIRIC M 2 /R T 2 AR LITRR D DL/ o 72 [2.6.6.3.4.2 TH, 2.6.63.52
TH ) 18 2.6.6.3.6.2 THZ ). In vitro ULV RERER TIE, 47 AP0 b3 VEEHEIE, 30 pmol/L (17.1
ng/mL) T, E/LE > FFLIEHEGIEARD APDy & N APDyg % 10%LL FIER S/, £/, Fu
T AT NUOVEEME D hERG F v R/LBMAIZISIT 5 7 Y ¥ A& (hERG Ei) 1[ZXd 5
ICso fEIE, 30 umolV/L ZHX 2 EHEE LTZ. FIT AV FIVEEO e G- A AR SR
(93.2%~94.2%) [2.6.5.6.1 THZH] #ZET 5 L, TEBEKMAE (02 mgH) (ZBF 5 hifjE
F17 U —(KIREEIL 0.14 ng/mL LA F EHEE SND. L7235 T, APDgy & TN APDsggg & HER &
2L ONT hERG BIRICxTT 5 ICs ffilE, FEERKHA&EIZHIT 5 Mt 7 U —RIREIC
e, X2 0TEWRE (12 HELLE) Tho7z. PLEDOOLNE RIZKTT D invitro & O in vivo
T DRGSR D, FIT A D IV O D LA BRI B A M AE U R 7 3 TR
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tEZLND.
FRLOREMIRFRBROKEN S, T AV NIOVEEEIE, T v N & O,
RN A X MERICH L CTRHREZ RFEST, CORBRCTOBEEREIZBITS CfEd b
MZ 02 mg/H ZH5 L7ZBED Coo . (2 ng/mL) [2.7.2.2.2.6 THER] L ORI+ ie it~ —
> (530015 LA L) BB EMNTRENTZ. LER-T, TAT AT b VBRI IS TR R,
REIR SR K OV HLAE RIS R DB E e <, AEMmHERFRRE IR A RT3 U X 7 13 TRV 2
ENREBEIND.

2.6.2.6.5 #E
FIT A D I VBRI RSB § % p A4 A RZREETERTH Y, 2% 5
RS OIC IZHT APUERMEANHIFF CE 5. F7z, BIRASEHRE R T 23R
BROFERING, FTILT AU FUVEREEE OIC 24T 5 B ICRniE Lz & &g, SRl
ERZE D, BETNESIEBEERNEL DA REHEITRNEZE 2 5.
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2.6.2.7 B%*
XL, ACH oy Emicitd# L.
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263 BERUAZEEE—EX
bt v JMEEE

APDj3 (90 30% (90%) FF oy HRiF OIE B BN FFc F] [action potential duration at 30%
(90%) of repolarization]

AUC 241 0~24 K] & CTOPE — FER AR THFE (area under the concentration-time
curve from 0 to 24 hours)

Crnax A M AE PR B (maximum concentration)

CR I LE (concentration ratio)

DADLE [D-Ala?, D-Leu’]-enkephalin

DAMGO [D-Ala?, N-Me-Phe*, Gly’-ol]-enkephalin acetate salt

DMSO TUAFIVANARF TR (dimethylsulfoxide)

Emax B R%hH- (percent of the maximal stimulation in the [*°S]-GTPyS binding)

ECso 50%4A Zhife & (effective concentration that produced 50% stimulation of the
[**S]-GTPyS binding)

EDs0 (s0) 50% (80%) HZhE [50% (80%) effective dose]

GDP guanosine 5-diphosphate sodium salt

GLP Good Laboratory Practice

HEK?293 t bR B R R 5 #8 Al (human embryonic kidney 293)

hERG t | ether-a-go-go BJHIE{5 7 (human ether-a-go-go related gene)

ICs 50%FH IR (concentration that reduce the efficacy of the reference agonist by
50% of its maximum effect)

K, it & E#L (functional binding constant)

K4 fi# BlEE XL (dissociation constant)

K, PR E 4L (inhibition constant)

Kobs FLIT OFEE 3 X (observed association rate constant)

Kofr fiFE BE A 2 TE 4K (dissociation rate constant)

MNTX AFIVF L L F V2 (methylnaltrexone)

MPE B K PTHEZD AR (maximal possible effect)

naldemedine 3-G FTINT AT 3-0-B-D-7 V7 1) A K (naldemedine 3-O-B-D-glucuronide)

naldemedine 6-G FTINT AT 6-0-B-D-7 V7 1) A K (naldemedine 6-O-B-D-glucuronide)

naldemedine-CA T IVT AT =F VIR R (naldemedine-carboxylic acid)

[*’S]-GTPyS guanosine-5'-0-(3-[°S]thio)triphosphate

S.E. FEHERR 7 (standard error)

S.E.M. FEARER) OREHEFR 72 (standard error of the mean)
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tin TH 22438 (time until the binding of [*H]-ligand to human mu opioid receptor

decreases to 50% after the addition of excess amount of unlabeled ligand)

Tinax o e I AR PR BE B 2ERERE (time to maximum concentration)
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26.3 EHEHBRBMER
26.3.1 FEERER: —EX
Test Article: Naldemedine Tosylate, Nor-naldemedine,
Naldemedine 3-O-B-D-glucuronide (Naldemedine 3-G),
Naldemedine 6-O-B-D-glucuronide (Naldemedine 6-G),
Naldemedine-carboxylic acid (Naldemedine-CA),
Benzamidine
Method of Testin Stud Location
Type of Study Test System Administration Facilitff Num}t])er @ in CTD
Primary Pharmacodynamics
In vitro binding and functional assays of Recombinant human mu and delta opioid In vitro Shionogi & R-297995- 4.2.1.1-01
naldemedine tosylate and methylnaltrexone | receptors and guinea pig cerebrum and Co., Ltd. EB-074-N
(MNTX) against human mu, human delta, cerebellum membranes for kappa opioid
and guinea pig kappa opioid receptors receptor
In vitro binding and functional assays of Recombinant human kappa opioid receptor | In vitro S-297995- 4.2.1.1-02
naldemedine tosylate, its metabolites, and EF-284-N
MNTX against human kappa opioid 13850)
receptor
In vitro binding and functional assays of Recombinant rat mu opioid receptor In vitro Shionogi & S-297995- 4.2.1.1-03
naldemedine tosylate against rat mu opioid Co., Ltd. EB-225-N
receptor
In vitro binding and functional assays of Recombinant rat delta and kappa opioid In vitro Shionogi & S-297995- 4.2.1.1-04
naldemedine tosylate against rat delta and receptors Co., Ltd. EB-281-N
kappa opioid receptors
In vitro binding kinetics of Recombinant human mu opioid receptor In vitro Shionogi & S-297995- 4.2.1.1-05
[*H]-naldemedine and [*H]-naloxone Co., Ltd. EB-224-N
against human mu opioid receptor
In vitro binding kinetics of Recombinant rat mu opioid receptor In vitro Shionogi & S-297995- 4.2.1.1-06
[*H]-naldemedine and [*H]-naloxone Co., Ltd. EB-222-N
against rat mu opioid receptor
Preliminary in vitro functional assay of Isolated guinea pig ileum In vitro Shionogi & R-297995- 4.2.1.1-11
naldemedine tosylate against mu opioid Co., Ltd. EF-013-R
receptor
@ In parenthesis, CRO study number is shown.
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2631 EEHER: —ER @)
Test Article: [3H]-naldemedine, Naldemedine Tosylate
Method of Testin Stud Location
Type of Study Test System Administration Facilitff Num}t])er @ in CTD
Primary Pharmacodynamics (Continued)
In vitro functional assay of naldemedine Recombinant human mu opioid receptor In vitro Shionogi & S-297995- 4.2.1.1-12
tosylate against human mu opioid receptor Co., Ltd. EB-311-R
Anti-constipation effects of naldemedine Rat, subcutaneously administered Naldemedine Shionogi & R-297995- 4.2.1.1-07
tosylate and MNTX on subcutaneously morphine-induced inhibition of small tosylate: Oral Co., Ltd. EB-071-N
administered morphine-induced inhibition intestinal transit MNTX:
of small intestinal transit in rats Subcutaneous
Anti-constipation effect of naldemedine Rat, subcutaneously administered Oral r S-297995- 4.2.1.1-08
tosylate on subcutaneously administered oxycodone-induced inhibition of small EF-260-N
oxycodone-induced inhibition of small intestinal transit (7620)
intestinal transit in rats
Anti-constipation effect of naldemedine Rat, orally administered morphine-induced | Oral Shionogi & S-297995- 4.2.1.1-09
tosylate on orally administered inhibition of small intestinal transit Co., Ltd. EB-221-N
morphine-induced inhibition of small
intestinal transit in rats
Anti-constipation effect of naldemedine Rat castor oil-induced diarrhea model Naldemedine Shionogi & R-297995- 4.2.1.1-10
tosylate and MNTX on subcutaneously using subcutaneous morphine tosylate: Oral Co., Ltd. EB-092-N
administered morphine-induced inhibition administration MNTX:
of castor oil-induced diarrhea in rats Subcutaneous
Secondary Pharmacodynamics
In vitro selectivity study of naldemedine Various receptors, channels, transporters In vitro R-297995- 4.2.1.2-01
tosylate evaluated in various receptor, and enzymes EF-081-N
channel, and transporter binding and (i) 3795-G)
enzyme assays
Effects of naldemedine tosylate and MNTX | Rat tail-flick test, subcutaneously Naldemedine Shionogi & R-297995- 4.2.1.2-02
on subcutaneously administered administered morphine-induced analgesia | tosylate: Oral Co., Ltd. EB-072-N
morphine-induced analgesia in rat tail-flick MNTX:
test Subcutaneous
@ In parentheses, CRO study numbers are shown.
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Test Article: Naldemedine Tosylate, Nor-naldemedine,
Naldemedine 3-G, Naldemedine 6-G,
Naldemedine-CA, Benzamidine
Method of Testin Stud Location
Type of Study Test System Administration Facilitff Num}t])er @ in CTD
Secondary Pharmacodynamics (Continued)
Time-course of anti-analgesic effect of Rat tail-flick test, subcutaneously Oral Shionogi & S-297995- 4.2.1.2-03
naldemedine tosylate in rat tail-flick test administered morphine-induced analgesia Co., Ltd. EB-181-N
Effects of naldemedine tosylate and Rat post-operative pain model, Naldemedine Shionogi & S-297995- 4.2.1.2-04
naloxone on subcutaneously administered subcutaneously administered tosylate: Oral Co., Ltd. EB-274-N
morphine-induced analgesia in rat morphine-induced analgesia Naloxone:
post-operative pain model Subcutaneous
In vivo opioid receptor occupancies by Rat Oral Shionogi & S-297995- 4.2.1.2-05
naldemedine tosylate in rat cerebral cortex Co., Ltd. EB-257-N
and thalamus
Effects of naldemedine tosylate and MNTX | Ferret, subcutaneously administered Naldemedine r R-297995- 4.2.1.2-06
on subcutaneously administered morphine-induced emesis tosylate: Oral EF-082-N
morphine-induced emesis in ferrets MNTX: (6250)
Subcutaneous
Duration of effects of naldemedine tosylate | Ferret, subcutaneously administered Naldemedine r R-297995- 4.2.1.2-07
and MNTX on subcutaneously administered | morphine-induced emesis tosylate: Oral EF-083-N
morphine-induced emesis in ferrets MNTX: (6251)
Subcutaneous
Effect of naldemedine tosylate on orally Ferret, orally administered Oral r S-297995- 4.2.1.2-08
administered morphine-induced emesis in morphine-induced emesis EF-253-N
ferrets (7525)
In vitro binding and functional assays of Recombinant human mu and delta opioid In vitro Shionogi & S-297995- 4.2.1.2-09
naldemedine tosylate metabolites and receptors and guinea pig cerebrum and Co., Ltd. EB-135-N
naloxone against human mu, human delta, cerebellum membranes for kappa opioid
and guinea pig kappa opioid receptors receptor
@ In parentheses, CRO study numbers are shown.
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2631 FEBEHE: —EBEX @)

Test Article: Naldemedine Tosylate

Method of Testing Study Location
Type of Study Test System Administration | Facility Number® | in CTD
Safety Pharmacology
In vitro effects of naldemedine tosylate on Guinea-pig papillary muscle In vitro R-297995- 4.2.1.3-01
myocardial action potential in isolated -078-L
guinea pig papillary muscle 080434)
In vitro effect of naldemedine tosylate on Human embryonic kidney 293 (HEK293) | In vitro R-297995- 4.2.1.3-02
ionic current in cells expressing human cells expressing hERG F-079-L
ether-a-go-go-related gene (hERG) 080435)
channels
Effects of naldemedine tosylate on central Rat Oral R-297995- 4.2.1.3-03
nervous system in rats F-075-L
080431)
Effects of naldemedine tosylate on Rat Oral R-297995- 4.2.1.3-04
respiratory system in rats F-077-L
080433)
Effects of naldemedine tosylate on Dog Oral R-297995- 4.2.1.3-05
cardiovascular system in dogs F-076-L
080432)
@ In parentheses, CRO study numbers are shown.
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2.6.3.2 WNZEZEFFITHEER
2.6.3.2.1 In Vitro Binding and Functional Assays of Naldemedine Tosylate and MNTX against Human Mu, Human Delta, and Guinea Pig Kappa
Opioid Receptors

Test Article: Naldemedine Tosylate

Recombinant human mu opioid receptor (expressed in CHO-K1 cells), Recombinant human delta opioid receptor
Receptors (expressed in HEK-293 cells), Guinea pig kappa opioid receptor (membranes prepared from the cerebrum or
cerebellum of guinea pig [male, Slc:Hartley] by centrifugation method)

[’H]-[D-Ala’, N-Me-Phe”, Gly’-ol]-Enkephalin acetate salt (DAMGO) for binding assay against mu opioid receptor,
[*H]-[D-Ala?, D-Leu®]-Enkephalin (DADLE) for binding assay against delta opioid receptor, ["H]-U69593 for

Radioligands binding assay against kappa opioid receptor, Guanosine-5'-O-(3-[*°S]thio) triphosphate ([*>S]-GTPyS) for functional
assay
Concentration (nmol/L) 0.1,0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000
Reference substance (Concentration) MNTX (0.1, 0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000, 30000, 100000 nmol/L)
Vehicle Dimethylsulfoxide (DMSO)
Inhibition constant (K;), Concentration that reduce the efficacy of the reference agonist by 50% of its maximum effect
Evaluation items (ICsp), Functional binding constant (K,), Percent of the maximal stimulation in the [358]—GTPyS binding (E ),

Effective concentration that produced 50% stimulation (ECs) of the [*°S]JGTPyS binding

Bindings of naldemedine tosylate and MNTX to human mu, human delta, and guinea pig kappa opioid receptors were
investigated. Mu, delta, and kappa binding sites were labeled by using ["H]-DAMGO, [’H]-DADLE, and
[*H]-U69593, respectively. The K;values were calculated from the concentration that produced a 50% displacement
of each radioligand at the specific binding site and each concentration and dissociation constant of radioligand.
Functional assays against human mu, human delta, and guinea pig kappa opioid receptors were also conducted. The
antagonistic activities against these opioid receptors were determined by K, values which were calculated from the
IC;s of naldemedine tosylate or MNTX, ECs, of each agonist (DAMGO for mu opioid receptor, [Mets]—enkephalin
for delta opioid receptor, and U-50488H for kappa opioid receptor), and concentration of each agonist that is being
inhibited. The agonistic activity in [358]—GTPyS binding was represented as the E,,x and ECs, values. Basal
activities were determined in the presence of 3 pmol/L guanosine 5-diphosphate sodium salt (GDP) and in the
absence of an agonist. DAMGO, [Met’]-enkephalin, and U-50488H were used as the assay positive control, and
utilized as the 100% efficacy control.

Evaluation method

-10-
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2.6.3.2.1 In Vitro Binding and Functional Assays of Naldemedine Tosylate and MNTX against Human Mu, Human Delta, and Guinea Pig Kappa
Opioid Receptors (it =)
Test Article: Naldemedine Tosylate
Results
Binding affinity Antagonistic activity Agonistic activity
Substances Receptors K, (nmol/L) ICso (nmol/L) K, (nmol/L) Ere (%)@ ECs (nmol/L)
Naldemedi Mu (human) 0.34 +0.03 25.57+2.61 0.50 + 0.05 —0.50 + 0.65 > 10000
to‘;‘ lzfele e Delta (human) 0.43 +0.08 7.09 + 0.74 0.27 +0.03 232+3.37 > 10000
Y Kappa (guinea pig) 2.64+0.19 69.35+42.91 3.13+1.94 —4.56 +26.05 > 10000
Mu (human) 548+1.11 2842.07 +308.94 55.86 £ 6.07 14.72 £2.12 > 100000
MNTX Delta (human) 3458.86 + 305.64 28256.28 + 6114.89 1082.71 +234.31 18.39 +5.51 > 100000
Kappa (guinea pig) 72.36 + 8.59 37211.37 £5125.99 1681.42 +231.62 -9.14+9.42 > 100000
Each value represents the mean =+ standard error of the mean (S.E.M.) of 3 independent experiments carried out in duplicate.
@ Values for naldemedine tosylate at 10 umol/L and for MNTX at 100 ymol/L.
Study number [Location in CTD] | R-297995-EB-074-N [4.2.1.1-01]

11 -
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2.6.3.2.2 In Vitro Binding and Functional Assays of Naldemedine Tosylate and MNTX against Human Mu, Human Delta, and Guinea Pig Kappa
Opioid Receptors

Test Article: Naldemedine Tosylate; Nor-naldemedine,
Naldemedine 3-G, Naldemedine 6-G,
Naldemedine-CA, Benzamidine

Receptors Human/Recombinant human kappa opioid receptor (expressed in HEK-293 cells; PerkinElmer, Cat.# 6110558)
Radioligands [’H]-U69593 for binding assay, [*>S]-GTPyS for functional assay

Concentration (nmol/L) 0.1,0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000

Reference substance (Concentration) MNTX (0.1, 0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000 nmol/L)

Vehicle DMSO

Evaluation items K;, ICso, Ky, Ernax, ECso

Bindings of naldemedine tosylate, nor-naldemedine, naldemedine 3-G, naldemedine 6-G, naldemedine-CA,
benzamidine, and MNTX to human kappa opioid receptors were investigated. Kappa binding site was labeled by
using [’H]-U69593.  The K; values were calculated as described above. ~Functional assays against human kappa
Evaluation method opioid receptor were also conducted. The antagonistic activities against kappa opioid receptor were determined by
K, values which were calculated as described above. The agonistic activities in [*°S]-GTPyS binding were
represented as the E,,,x and ECs, values. Basal activities were determined as described above. U-50488H was used
as the assay positive control, and utilized as the 100% efficacy control.

12 -
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2.6.3.2.2 In Vitro Binding and Functional Assays of Naldemedine Tosylate and MNTX against Human Mu, Human Delta, and Guinea Pig Kappa
Opioid Receptors (it =)

Test Article: Naldemedine Tosylate; Nor-naldemedine,
Naldemedine 3-G, Naldemedine 6-G,
Naldemedine-CA, Benzamidine

Results
Binding affinity Antagonistic activity Agonistic activity

Substances Receptor K, (nmol/L) ICso (nmol/L) K, (nmol/L) B (%)@ ECs (nmol/L)
Naldemedine tosylate 0.940 + 0.0835 16.1 £3.13 0.436 £ 0.0346 —6,-5 > 10000
Nor-naldemedine 60.8 + 13.4 Not determined >270.68 6,9 > 10000
Naldemedine 3-G Kanoa 915 + 320 Not determined >270.68 2,7 > 10000
Naldemedine 6-G ® urflgn) 36.2 + 8.34 1052 + 269 28.5+7.28 ~7,-6 > 10000
Naldemedine-CA 151 +33.1 7443 + 491 201 + 13.3 6,7 > 10000
Benzamidine > 6250 Not determined > 270.68 2, —4 > 10000
MNTX 321+ 1.44 Not determined > 270.68 34,37 > 10000

Data are expressed as the mean + S.E.M. in 2 independent experiments.
@ Values at 10 pmol/L. Data of 2 independent experiments are shown.

Study number [Location in CTD]

[ 5-297995-EF-284-N (CRO Study No. [l 13850) [4.2.1.1-02]

-13 -
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2.6.3.2.3 In Vitro Binding and Functional Assays of Naldemedine Tosylate against Rat Mu Opioid Receptor

Test Article: Naldemedine Tosylate

Receptor

Recombinant rat mu opioid receptor (expressed in CHO-K1 cells)

Radioligand

[’H]-DAMGO for binding assay, [*>S]-GTPyS for functional assay

Concentration (nmol/L)

0.1,0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000

Vehicle

DMSO

Evaluation item

Ki7 IC507 Kb7 Emaxa EC50

Evaluation method

Binding of naldemedine tosylate to rat mu opioid receptor was investigated. Mu binding site was labeled by using
[*H]-DAMGO.

The K; values were calculated as described above. Functional assay against rat mu opioid receptor was also conducted.
The antagonistic activities against this opioid receptor were determined by K, values which were calculated as described
above. The agonistic activities of test substances in [35 S]-GTPyS binding were represented as the E,.x and ECs, values.
Basal activities were determined as described above. DAMGO were used as the assay positive control, and utilized as

the 100% efficacy control.

Results

Binding affinity Antagonistic activity Agonistic activity
Substance Receptor K, (nmol/L) ICso (nmol/L) K, (nmol/L) Ere (%)@ ECs (nmol/L)
Naldemedine tosylate | Mu (rat) 1.40+0.24 161.08 + 6.39 0.56 +0.02 —5.98 +£1.04 > 10000

@ Values at 10 pmol/L.

Each value represents the mean =+ standard error (S.E.) from 3 independent experiments carried out in duplicate.

Study number [Location in CTD]

[ $-297995-EB-225-N [4.2.1.1-03]
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2.6.3.2.4 In Vitro Binding and Functional Assays of Naldemedine Tosylate against Rat Delta and Kappa Opioid Receptors

Test Article: Naldemedine Tosylate
Receptors Recombinant rat delta and kappa opioid receptors (expressed in CHO-K1 cells)
Radioligands ["H]-DADLE for binding assay against delta opioid receptor, ["H]-U69593 for binding assay against kappa opioid

receptor, [°S]-GTPyS for functional assay

Concentration (nmol/L)

0.1,0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000

Vehicle

DMSO

Evaluation items

Ki7 IC507 Kb7 Emaxa EC50

Evaluation method

Bindings of naldemedine tosylate to rat delta and kappa opioid receptors were investigated. Delta and kappa binding
sites were labeled by using [’H]-DADLE and [*H]-U69593, respectively. The K;values were calculated as described
above. Functional assays against rat delta and kappa opioid receptors were also conducted. The antagonistic activities
against these opioid receptors were determined by K, values which were calculated as described above. The agonistic
activities of test substances in [358]—GTPyS binding were represented as the E,,x and ECsy values. Basal activities were
determined as described above. [Met’]-Enkephalin and U-50488H were used as the assay positive control for delta and
kappa opioid receptors, respectively, and utilized as the 100% efficacy control.

Results
Substance Receptors Binding affinity Antagonistic activity Agonistic activity

K; (nmol/L) ICs, (nmol/L) K, (nmol/L) Enax (%) @ ECs, (nmol/L)
Naldemedine Delta (rat) 0.96 £ 0.06 10.64 +£0.79 0.22 +0.02 10.56 +5.85 > 10000
tosylate Kappa (rat) 2.16+0.24 12.19 +0.57 0.49 +0.02 —9.26 £ 1.58 > 10000

Each value represents the mean + S.E. from 3 independent experiments carried out in duplicate.
@ Values at 10 nmol/L.
Study number [Location in CTD]

[ S-297995-EB-281-N [4.2.1.1-04]
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2.6.3.2.5 In Vitro Binding Kinetics of [*H]-Naldemedine and [°H]-Naloxone against Human Mu Opioid Receptor

Test Article: [*H]-naldemedine

Receptor Recombinant human mu opioid receptor (expressed in CHO-K1 cells)
Concentration (nmol/L) 0.5
Reference substance (Concentration) [*H]-naloxone (0.5 nmol/L)
Vehicle DMSO
Dissociation constant (K;), Observed association rate constant (K,s), Dissociation rate constant (K,g), Time until the
Evaluation items binding of [*H]-ligand ([*H]-naldemedine or [*H]-naloxone) to human mu opioid receptor decreases to 50% after the

addition of excess amount of unlabeled ligand (t;,,)

After the determination of a period of time required to reach binding equilibrium of ["H]-ligand to human mu opioid
receptor and the optimal concentration of the membrane protein to use, and the determination of the optimal
concentration of ["H]-ligand on the basis of K4 value calculated from the Scatchard plot, the association and
dissociation rates of [*H]-ligand were examined. The K, values were determined from nonlinear regression fits of
the data to a 1-phase exponential association model; B = Beq (1-e*-k,st) in which Beq is the specific binding
(scintillation count) of [*H]-ligand to the receptors at equilibrium, and B is the specific binding of radiolabeled ligand
at a given incubation time t (up to 120 minutes). The K¢ values were calculated from nonlinear regression fits of
the data to a 1-phase exponential decay model using the following formula; K ¢ = 0.693/t,,,.

Evaluation method

Results

Substances K4 (nmol/L) Kops (min™) Kot (min™) t1» (min)
["H]-naldemedine 0.689 +0.003 0.045 £0.002 0.023 £0.000 30.687 £0.511
["H]-naloxone 1.133+£0.018 0.233 +0.007 0.266 + 0.027 2.653 £0.249
Each value represents the mean + S.E.M. of 3 independent experiments carried out in duplicate.

Study number [Location in CTD] | S-297995-EB-224-N [4.2.1.1-05]
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2.6.3.2.6 In Vitro Binding Kinetics of [*H]-Naldemedine and [*H]-Naloxone against Rat Mu Opioid Receptor

Test Article: [*H]-naldemedine

Receptor

Recombinant rat mu opioid receptor (expressed in CHO-K1 cells)

Concentration (nmol/L)

0.5

Reference substance (Concentration)

[*H]-naloxone (0.5 nmol/L)

Vehicle

DMSO

Evaluation items

Ky, Kobs, Ko, i

Evaluation method

After the determination of a period of time required to reach binding equilibrium of [3H]—ligand ('H]-naldemedine or
[*H]-naloxone) to rat mu opioid receptor, the optimal concentration of the membrane protein to use, and the optimal
concentration of [*H]-ligand on the basis of K4 value calculated from the Scatchard plot, the association and
dissociation rates of [3H]—1igand were examined. The K, and K values were determined and calculated,
respectively, by the same methods for human mu opioid receptor.

Results

Substances Kq (nmol/L) Kops (min™) Kot (min™) t1» (min)
[’H]-naldemedine 0.315+0.017 0.070 + 0.006 0.016 + 0.000 43.778 + 0.092
[H]-naloxone 1.219 £ 0.054 0.503 +0.009 0.397 +0.007 1.745 +0.029

Each value represents the mean + S.E.M. of 3 independent experiments carried out in duplicate.

Study number [Location in CTD]

[ $-297995-EB-222-N [4.2.1.1-06]
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2.6.3.2.7 Preliminary In Vitro Functional Assay of Naldemedine Tosylate against Mu Opioid Receptor Using Isolated Guinea Pig lleum

Test Article: Naldemedine Tosylate

Study System

Electrically-induced twitch responses of the isolated guinea-pig ileum

Concentration (nmol/L)

0.1, 1, 3, 10, 100

Ligand (Concentration)

DAMGO (1, 3, 10, 30, 100, 300, 1000, 3000, 10000 nmol/L)

Vehicle

Distilled water for injection

Evaluation items

1Cs, Concentration ratio (CR), slope of Schild regression, pA,

Evaluation method

The contractile responses of isolated guinea pig ileum were evoked by square-wave stimulation via a ring platinum electrode using
an electrical stimulator and bus drive amplifier. ~After equilibration for about 60 minutes, electrical stimulation was given to the
preparations (frequency: 0.1 Hz, duration: 5 msec, voltage: showing about 80% contractile responses) until stable contractile
response to electrical stimulation is confirmed. After confirmation of stable contractile response, naldemedine tosylate was added

for 20 minute treatment, and then DAMGO was cumulatively added to examine the effects on the contractile responses in the
Contractile rates were calculated as the percentages of contraction elicited by electrical field stimulation before
In the presence or absence of naldemedine tosylate, the ICs, value was calculated by nonlinear least square
regression analysis (logistic regression, sigmoidal dose-response variable slope).
equation: CR = ICs, of an agonist with the presence of test article/ICsy of an agonist alone.

preparations.
DAMGO addition.

regression was < 0.8 or > 1.2, the pA, value was not determined.

The CR values were determined by the following
In the case that the slope of Schild

Results
Contractile rate (%, mean + S.E. of 3 preparations) IC

Naldemedine tosylate Concentration of DAMGO (mol/L) (nmosl(;L) CR

1.E-09 3.E-09 1.E-08 3.E-08 1.E-07 3.E-07 1.E-06 3.E-06 1.E-05
Control (Agonistalone) |96.1+1.8|86.6+2.5|61.9+4.2]32.1+4.5[21.1+2.1 16.98
1.E-10 mol/L 94.4+27|869+4.1|641+£1.3|43.5+£3.8|32.8+1.3 26.92 1.59
1.E-09 mol/L 97.8+0.2[92.8+1.6[80.0+0.4|623+1.9|43.6+34|31.6+2.7 75.86 4.47
3.E-09 mol/L 98.9+0.3]98.6+0.6|97.3+03|90.7+23]77.5+3.0[63.6+3.2|53.843.5/444+2.8|37.5+4.1| 1862.09 109.66
1.E-08 mol/L 98.8+1.2[982+1.4|97.6+1.1|97.3+£0.9]|96.0+0.9[924+1.3|88.6+3.8|80.7+3.6|74.1+14 N.C. N.C.
I.E-08 mol/L 99.740.3|98.5+03 | 96.4+0.9 | 942+ 1.6 92.6+1.3 |86.5+1.9|80.141.6|77.5+3.8(70.1+47| N.C. N.C.
(reproducibility test)
1.E-07 mol/L 98.8+0.698.8+0.6|985+0.8/97.9+03|97.0+05|98.1+1.1[962+29|904+3.9|76.7+6.6 N.C. N.C.

The slope of Schild regression was 1.42, thus the pA, value was not determined.
N.C., Not calculated because a contractile rate inhibition was lower than 50%.

Study number [Location in CTD]

| R-297995-EF-013-R [4.2.1.1-11]
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2.6.3.2.8 In Vitro Functional Assay of Naldemedine Tosylate against Human Mu Opioid Receptor

Test Article: Naldemedine Tosylate

Receptor Recombinant human mu opioid receptor (expressed in CHO-K1 cells)

Radio ligands [°S]-GTPyS

Concentration (nmol/L) 3, 30, 300, 3000

Reference substance (Concentration) Naloxone (30, 300, 3000, 30000 nmol/L)

Vehicle DMSO

Evaluation items Slope of Schild regression

Evaluation method The [*°S]-GTPyS binding induced by morphine, oxycodone, hydrocodone, or fentanyl was determined in the absence
or presence of naldemedine tosylate or naloxone. To distinguish the antagonism, the slope of Schild regression and
its 95% confidence interval were calculated. The criteria for competitive antagonism was that 95% confidence
interval of the slope of Schild regression includes unity (1).

Results
Opioid Slope of Schild regression (95% confidence interval of slope)

Naldemedine tosylate Naloxone
Morphine 1.37+£0.02 (1.32 - 1.42) 1.00+0.06 (0.89 - 1.11)
Oxycodone 1.29+0.02 (1.25-1.34) 0.97+0.02 (0.92 - 1.02)
Hydrocodone 1.43+0.04 (1.35-1.51) 1.04 +0.03 (0.98 — 1.09)
Fentanyl 1.37+£0.05 (1.28 — 1.47) 1.00 + 0.05 (0.90 — 1.09)
Each value represents the mean + S.E. of 3 independent experiments carried out in duplicate.
Study number [Location in CTD] | S-297995-EB-311-R [4.2.1.1-12]
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2.6.3.2.9 Anti-Constipation Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Inhibition of Small

Intestinal Transit in Rats

Test Article: Naldemedine Tosylate

Species/Strain

Rat/Crlj:WI

Gender and No. per Group

Male and n = 10/Group

Feed Condition

Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

0.01, 0.03,0.1,0.3, 1, 3, 10

Reference substance
(Vehicle/Formulation,
Method of Administration)

MNTX (5% Xylitol/Solution, Single subcutaneous administration [Dose: 0.03, 0.1, 0.3, 1, 3, 10, 30 mg/kg])

Treatment

Subcutaneous treatment with morphine (3 mg/kg) or saline

Evaluation items

Percentage of the maximal possible effect (MPE), 50% Effective dose (EDs,), 80% Effective dose (EDg,)

Evaluation method

Rats were subcutaneously treated with morphine or saline at 15 minutes after a single oral administration of vehicle or
naldemedine tosylate or after a single subcutaneous administration of vehicle or MNTX under fasted condition. Evans
blue (0.5%) suspended in 2.5% carboxymethyl cellulose was given intragastrically at 30 minutes after morphine- or
saline-treatment. The animals were sacrificed by cervical dislocation at 15 minutes after the Evans blue administration.
Small intestinal transit was calculated as the percentage of the moved distance of Evans blue relative to the total length of
the small intestine. The effect of naldemedine tosylate or MNTX on constipation induced by morphine was represented
as the % MPE calculated using the small intestinal transit. The EDsq and EDgj values were determined with Sigmoid
maximum effect model.

-20 -
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2.6.3.2.9 Anti-Constipation Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Inhibition of Small

Intestinal Transit in Rats (& =)

Test Article: Naldemedine Tosylate

Results
Substances Dose (mg/kg) Treatment % MPE EDs, (mg/kg) EDyg, (mg/kg)
Vehicle Saline 99.98 +7.08
Vehicle Morphine 0.01 +9.50 **
0.01 Morphine 12.49+ 11.46
0.03 Morphine 4128+11407
. 0.1 Morphine 71.07+587" 0.03 0.14
Naldemedine tosylate 03 Morphine 88.54 = 12767
1 Morphine 91.50+8.22"
3 Morphine 90.55+8.63
10 Morphine 110.65+6.44 "
10 Saline 102.28 £4.29
Vehicle Saline 100.01 +3.69
Vehicle Morphine —0.01 +£7.84 **
0.03 Morphine —12.52+6.16
0.1 Morphine -8.50+7.47
MNTX 0.3 Morph%ne 4.57+7.45 4.47 17.86
1 Morphine 20.27 + 8.89
3 Morphine 19.76 + 10.21
10 Morphine 56.10+7.48 "
30 Morphine 71.52+10.83 7
30 Saline 96.43 +£4.28
Data are expressed as the mean = S.E.M.
** P <0.01 vs the respective vehicle + saline group (Welch’s t-test).
TP <0.05, TP <0.01 vs the respective vehicle + morphine treatment group (Dunnett's test).
Study number [Location in CTD] | R-297995-EB-071-N [4.2.1.1-07]
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2.6.3.2.10 Anti-Constipation Effect of Naldemedine Tosylate on Subcutaneously Administered Oxycodone-Induced Inhibition of Small Intestinal

Transit in Rats

Test Article: Naldemedine Tosylate

Species/Strain

Rat/Crlj:WI

Gender and No. per Group

Male and n = 10/Group

Feed Condition

Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

0.001, 0.003, 0.01, 0.03,0.1,0.3,1, 3

Treatment

Subcutaneous treatment with oxycodone (1 mg/kg) or saline

Evaluation items

% MPE, EDs, EDg

Evaluation method

Rats were subcutaneously treated with oxycodone or saline at 30 minutes after a single oral administration of vehicle or
naldemedine tosylate under fasted condition. Evans blue (0.5 w/v%) dissolved in 2.5 w/v% carboxymethyl cellulose was
given intragastrically 15 minutes after oxycodone- or saline-treatment. The animals were sacrificed by cervical
dislocation 15 minutes after the Evans blue administration. Small intestinal transit was calculated as the percentage of
the moved distance of Evans blue relative to the total length of the small intestine. The effect of naldemedine tosylate on
constipation induced by oxycodone was represented as the % MPE calculated using the small intestinal transit. The EDsg
and EDg, values were determined with Sigmoid maximum effect model.

Results
Substance Dose (mg/kg) Treatment % MPE EDsy (mg/kg) EDg (mg/kg)
Vehicle Saline 100.00 + 3.25
Vehicle Oxycodone 0.01 £4.42**
0.001 Oxycodone 9.90 £ 8.15
0.003 Oxycodone 20.19 £ 6.82
. 0.01 Oxycodone 21.46+9.93
Naldemedine tosylate 0.03 Oxycodone 609916167 0.02 0.13
0.1 Oxycodone 64.77+7.44"
0.3 Oxycodone 73.62+5.00"
1 Oxycodone 83.79+4.447
3 Oxycodone 89.50+£3.96"

Each value represents the mean + S.E.

** P <0.01 vs the vehicle + saline group (Welch’s t-test).
" P <0.01 vs the vehicle + oxycodone group (Dunnett's test).

Study number [Location in CTD]

['S-297995-EF-260-N (CRO Study No. 7620) [4.2.1.1-08]

22




FILTADY

2.6.3 EEABRBER

2.6.3.2.11 Anti-Constipation Effect of Naldemedine Tosylate on Orally Administered Morphine-Induced Inhibition of Small Intestinal Transit in Rats

Test Article: Naldemedine Tosylate

Species/Strain

Rat/Crlj:WI

Gender and No. per Group

Male and n = 12/Group

Feed Condition

Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration for naldemedine tosylate and morphine

Dose (mg/kg, as free)

0.01,0.03,0.1,0.3,1, 3, 10

Treatment

Oral treatment with morphine (20 mg/kg) or saline

Evaluation items

% MPE, EDs, EDg

Evaluation method

The oral administration of morphine for an antagonism study was determined to be 20 mg/kg, because this treatment
showed an inhibitory effect of 54.48 + 3.62% compared with the vehicle + distilled water group, which was similar to the
inhibitory effect by the subcutaneous administration of morphine at 3 mg/kg. Rats were treated with morphine or
distilled water orally 15 minutes after a single oral administration of vehicle or naldemedine tosylate under fasted
condition. Evans blue (0.5 w/v%) dissolved in 2.5 w/v% carboxymethyl cellulose was given intragastrically 30 minutes
after the morphine- or saline-treatment. The animals were sacrificed by cervical dislocation 15 minutes after the Evans
blue administration. Small intestinal transit was calculated as the percentage of the moved distance of Evans blue
relative to the total length of the small intestine. The effect of naldemedine tosylate on constipation induced by morphine
was represented as the % MPE calculated using the small intestinal transit. The EDs, and EDg, values were determined
with Sigmoid maximum effect model.

Results
Substance Dose (mg/kg) Treatment % MPE EDsy (mg/kg) EDg (mg/kg)
Vehicle DW 99.99 + 6.62
Vehicle Morphine 0.01 +3.86 **
0.01 Morphine 15.79 +4.77
0.03 Morphine 13.54 +7.49
Naldemedine tosylate 0.1 Morphine 39.97+5.16" 0.23 1.04
0.3 Morphine 56.17 103977
1 Morphine 80.57+6.03 "
3 Morphine 85.57+6.61"
10 Morphine 96.88 £5.57 "

Each value represents the mean + S.E. (n = 12).
** P <0.01 vs the vehicle + DW group (Welch’s t-test).
P <0.01 vs the vehicle + morphine group (Dunnett's test).

Study number [Location in CTD]

[ S-297995-EB-221-N [4.2.1.1-09]
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2.6.3.2.12 Anti-Constipation Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Inhibition of Small

Intestinal Transit in Rats

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crl:CD(SD)
Gender and No. per Group Male and n = 11/Group
Feed Condition Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

0.003, 0.01, 0.03,0.1,0.3, 1

Reference substance
(Vehicle/Formulation,
Method of Administration)

MNTX (5% xylitol/Solution, Single subcutaneous administration [Dose: 0.03, 0.1, 0.3, 1, 3, 10 mg/kg])

Treatment

Subcutaneous treatment with morphine (1 mg/kg) or saline

Evaluation items

Scoring of symptoms of diarrhea (0, without diarrhea; 1, mild diarrhea containing loose bowels; 2, intense liquefied
diarrhea), ED50, EDgO

Evaluation method

Rats were treated with castor oil intragastrically 45 minutes after a single oral administration of naldemedine tosylate or a
single subcutaneous injection of MNTX under fasted condition. Morphine or saline was subcutaneously injected

15 minutes after castor oil treatment. The castor oil-induced diarrhea was observed for 1 hour after the treatment of
morphine or saline. The EDsy and EDgy values were determined based on the number of animals that exhibited diarrhea
regardless of the score of 1 or 2.
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2.6.3.2.12 Anti-Constipation Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Inhibition of Small
Intestinal Transit in Rats (& &)

Test Article: Naldemedine Tosylate

Results
Composition Rate (% Significant
Substances Dose (mg/kg) Treatment Score 1 P Score 2 ( )To al di%?erence EDsy (mg/kg) | EDg (mg/kg)
Vehicle Saline 0.00 100.00 100.00
Vehicle Morphine 0.00 0.00 0.00 wx
0.003 Morphine 0.00 0.00 0.00
0.01 Morphine 18.18 27.27 45.45
Naldemedine tosylate 0.03 Morphine 18.18 81.82 100.00 i 0.010 0.011
0.1 Morphine 0.00 100.00 100.00 i
0.3 Morphine 0.00 100.00 100.00 i
1 Morphine 0.00 100.00 100.00 i
1 Saline 0.00 100.00 100.00
Vehicle Saline 0.00 100.00 100.00
Vehicle Morphine 0.00 0.00 0.00 wx
0.03 Morphine 9.09 0.00 9.09
0.1 Morphine 0.00 9.09 9.09
MNTX 0.3 Morphine 18.18 9.09 27.27 0.585 1.929
1 Morphine 27.27 36.36 63.64 i
3 Morphine 18.18 63.64 81.82 i
10 Morphine 0.00 100.00 100.00 i
10 Saline 0.00 100.00 100.00
** P <0.01vs the vehicle + saline group (Wilcoxon rank sum test).
TP <0.05, TP <0.01 vs the vehicle + morphine group (Steel multiple comparison test).
Study number [Location in CTD] | R-297995-EB-092-N [4.2.1.1-10]
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26.3.3 BEIRpIEEHER

2.6.3.3.1 In Vitro Selectivity Study of Naldemedine Tosylate Evaluated in Various Receptor, Channel, and Transporter Binding and Enzyme Assays

Test Article: Naldemedine Tosylate

Human recombinant adenosine A1, adenosine A2a, angiotensin AT1, angiotensin AT2, bradykinin B1, bradykinin B2,
cannabinoid CB2, cholecystokinin A, corticotropin releasing factor 1, dopamine D1, dopamine D2 short, dopamine D2
long, dopamine D3, estrogen a, estrogen 3, endothelin ETA, endothelin ETB, histamine H1, histamine H2, histamine H3,
leukotriene B4, neurokinin NK1, opiate ORL1, serotonin SHT 1A, serotonin SHT2A, serotonin SHT2B, serotonin SHT2C,
and serotonin SHT3 receptors and dopamine and norepinephrine transporters’/Human (non-recombinant) calcitonin gene
related peptide, cholecystokinin B, testosterone, and vasoactive intestinal polypeptide receptors/Rat whole brain for
al-adrenergic, B-adrenergic, y-aminobutyric acid A (BZ Central), and glutamate (Kainate) receptors, Ca channel (Type
N), K channel KATP, K channel SkCa, and Na channel Site 2/Rat cerebral cortex for a2-adrenergic, glutamate (AMPA),
glutamate (NMDA Agonist Site), glutamate (NMDA Glycine Site), glutamate (NMDA Phencyclidine Site), muscarinic,
nicotonic Ni, and opiate receptors, Ca channel (Type L, Dihydropyridine), K channel KA, and y-aminobutyric acid
transporter/Rat cerebellum for y-aminobutyric acid A (Agonist Site), y-aminobutyric acid B, and D-myo-inositol
1,4,5-trisphosphate receptors/Rat spinal cord for glycine (Strychnine Sensitive) receptor/Rat liver for insulin and
vasopressin V1 receptors/Rabbit platelet for platelet activating factor receptor/Guinea pig whole brain for sigma ¢l and
sigma 62 receptors

Human recombinant cyclooxygenase-2, protein kinase C o, protein kinase C 1, and protein kinase C 2/

Ovine cyclooxygenase-1/Rat recombinant nitric oxide synthase/Electric eel acetylcholinesterase/Rat cerebrum monoamine
oxidase-A/Rat liver monoamine oxidase-B

Receptors, channels, transporters,
and enzymes

Concentration (nmol/L) 10

Vehicle DMSO

Positive controls (Concentration) Listed in the table of Results

Evaluation item Inhibition effect (% inhibition) on radioligand binding to various receptors, channels, and transporters and on enzymes

The inhibition ratio of naldemedine tosylate or positive control on the binding of tracer to each receptor, channel, or
transporter was calculated to assess the binding potency. The assay solution was prepared by diluting the membrane
fractions prepared from each clone or tissue with the appropriate assay buffer. Each replacement substance solution was
added to tube for calculation of non-specific binding, and 10% DMSO was added to tube for calculation of total binding.
The solution of naldemedine tosylate or positive control was added to tube for calculation of inhibition ratio. ~After
addition of the assay buffer and tracer solution, the assay solution was added to each tube. The mixture was incubated
under the appropriate conditions. The incubated mixture was filtered using a cell harvester or treated using dextran
charcoal. The radioactivity of sample was counted using a liquid scintillation counter. In the assay system using '’
tracer, the radioactivity was counted using a gamma counter.

Evaluation method for receptor,
channel, and transporter
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2.6.3.3.1
(FEE)

In Vitro Selectivity Study of Naldemedine Tosylate Evaluated in Various Receptor, Channel, and Transporter Binding and Enzyme Assays

Test Article: Naldemedine Tosylate

Evaluation method for enzyme

The inhibition ratio of naldemedine tosylate or positive control on each enzyme reaction was calculated to assess the inhibitory
potency. The enzyme solution was prepared from each tissue or clone. Assay medium or 10% DMSO was added to tube or
well for measurement of background value and 100% activity. The solution of naldemedine tosylate or positive control was
added to the tube or well for calculation of inhibition ratio. The enzyme mixture was incubated under the appropriate
conditions for each enzyme and the enzyme activity was measured by the appropriate method.

Calculation of inhibition ratio

Inhibition ratio=[1 - (B - N) / (By - N)] x 100 (%).

B, radioactivity, absorbance, or fluorescence intensity in the tube or well for calculation of inhibition ratio (individual value).
B, radioactivity, absorbance, or fluorescence intensity in the tube or well for measurement of 100% activity (mean value). N,
radioactivity, absorbance, or fluorescence intensity in the tube or well for measurement of background value (mean value).

Results

Inhibition effect (% inhibition) of naldemedine tosylate and positive control on radioligand binding to various receptors, channels, and transporters and on
enzymes

Assay Name Naldemedine tosylate Positive control
Adenosine Al (Human) 10.76 89.44 [8-Cyclopentyl-1,3-dipropylxanthine (10 umol/L)]
Adenosine A2a (Human) 8.66 100.00 [CGS21680 (10 umol/L)]

al-Adrenergic (Non-selective) 1.43 98.64 [Prazosin (10 umol/L)]

02-Adrenergic (Non-selective) 0.82 99.84 [Yohimbine (10 pmol/L)]

B-Adrenergic (Non-selective) 0.94 100.00 [(#)-Propranolol (10 umol/L)]

Angiotensin AT1 (Human) 7.87 100.00 [Angiotensin II (10 umol/L)]

Angiotensin AT2 (Human) 13.31 99.18 [Angiotensin II (10 pmol/L)]

Bradykinin B1 (Human) 3.03 93.21 [Lys-(des-Arg’, Leu®)-Bradykinin (10 pmol/L)]
Bradykinin B2 (Human) 10.78 100.00 [HOE140 (1 umol/L)]

Ca Channel (Type L, Dihydropyridine) 18.51 98.86 [Nitrendipine (10 pmol/L)]

Ca Channel (Type N) 5.68 100.00 [@-Conotoxin GVIA (10 pmol/L)]
Cannabinoid CB2 (Human) 21.59 96.34 [(R)-(+)-WIN55212-2 (10 umol/L)]

Calcitonin Gene Related Peptide (Human) 2.30 99.52 [Calcitonin Gene Related Peptide (1 umol/L)]
Cholecystokinin A (Human) 0.00 99.24 [Cholecystokinin-8 (10 umol/L)]
Cholecystokinin B (Human) 13.98 97.65 [Cholecystokinin-8 (10 umol/L)]

Corticotropin Releasing Factor 1 (Human) 5.72 100.00 [Urocortin (1 pmol/L)]

Dopamine D1 (Human) 2.32 99.42 [R(+)-SCH-23390 (10 pmol/L)]

Dopamine D2 Short (Human) 0.00 99.99 [(+)-Butaclamol (10 pmol/L)]

Data are expressed as the mean values of duplicate samples.
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2.6.3.3.1 In Vitro Selectivity Study of Naldemedine Tosylate Evaluated in Various Receptor, Channel, and Transporter Binding and Enzyme Assays

(5 E)

Test Article: Naldemedine Tosylate

enzymes (Continued)

Inhibition effect (% inhibition) of naldemedine tosylate and positive control on radioligand binding to various receptors, channels, and transporters and on

Assay Name

Naldemedine tosylate

Positive control

Dopamine D2 Long (Human) 3.30 99.07 [(+)-Butaclamol (10 pmol/L)]
Dopamine D3 (Human) 0.00 98.87 [(¥)-7-Hydroxy-2-(di-n-propylamino)tetralin (10 pmol/L)]
Dopamine Transporter (Human) 0.00 100.00 [GBR12909 (10 pmol/L)]

Estrogen o (Human) 7.38 99.25 [B-Estradiol (10 umol/L)]

Estrogen B (Human) 0.42 99.25 [B-Estradiol (10 umol/L)]

Endothelin ETA (Human) 17.22 100.00 [Endothelin-1 (1 umol/L)]

Endothelin ETB (Human) 1.16 98.02 [Endothelin-1 (1 umol/L)]
v-Aminobutyric Acid A (Agonist Site) 0.00 100.00 [Muscimol (10 pmol/L)]
y-Aminobutyric Acid A (BZ Central) 1.42 100.00 [Diazepam (10 pmol/L)]
v-Aminobutyric Acid B 7.68 98.81 [y-Aminobutyric acid (10 pmol/L)]
v-Aminobutyric Acid Transporter 4.19 99.04 [y-Aminobutyric acid (10 pmol/L)]
Glutamate (AMPA) 0.00 100.00 [(S)-AMPA (10 pmol/L)]

Glutamate (Kainate) 5.22 100.00 [Kainic acid (10 pmol/L)]

Glutamate (NMDA Agonist Site) 3.65 98.32 [L-Glutamic acid (10 umol/L)]
Glutamate (NMDA Glycine Site) 8.13 100.00 [MDL105,519 (10 umol/L)]

Glutamate (NMDA Phencyclidine Site) 3.31 100.00 [(+)-MK-801 (10 pmol/L)]

Glycine (Strychnine Sensitive) 0.35 100.00 [Strychnine (10 umol/L)]

Histamine H1 (Human) 5.88 100.00 [Pyrilamine (10 umol/L)]

Histamine H2 (Human) 10.32 94.17 [Cimetidine (10 pmol/L)]

Histamine H3 (Human) 15.97 100.00 [(R)(—)-a-Methylhistamine (10 pmol/L)]
D-myo-Inositol-1,4,5-triphosphate 0.00 98.17 [D-myo-Inositol-1,4,5-triphosphate (10 pmol/L)]
Insulin 0.00 100.00 [Insulin (1 pmol/L)]

K Channel KA 0.00 98.98 [a-Dendrotoxin (1 pmol/L)]

K Channel KATP 0.00 99.87 [Glybenclamide (10 umol/L)]

K Channel SkCa 2.58 97.21 [Apamin (10 pmol/L)]

Leukotriene B4 (Human) 3.31 95.57 [Leukotriene B4 (1 pmol/L)]
Muscarinic (Non-selective) 0.51 100.00 [Atropine (10 umol/L)]

Data are expressed as the mean values of duplicate samples.
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2.6.3.3.1 In Vitro Selectivity Study of Naldemedine Tosylate Evaluated in Various Receptor, Channel, and Transporter Binding and Enzyme Assays

(5 E)

Test Article: Naldemedine Tosylate

Inhibition effect (% inhibition) of naldemedine and positive control on radioligand binding to various receptors, channels, and transporters and on enzymes

(Continued)

Assay Name Naldemedine tosylate Positive control
Na Channel Site 2 41.68 100.00 [Dibucaine (10 pmol/L)]

Neurokinin NK1 (Human) 0.00 99.83 [L-703,606 (10 umol/L)]
Norepinephrine Transporter (Human) 1.09 100.00 [Desipramine (10 pmol/L)]

Nicotonic Ni 15.96 98.06 [(£)-Nicotine (10 pmol/L)]

Opiate (Non-selective) 100.00 99.46 [Naloxone (10 pmol/L)]

Opiate ORL1 (Human) 42.69 100.00 [Orphanin FQ (10 pmol/L)]

Platelet Activating Factor 0.00 100.00 [1-O-Palmityl-sn-glycero-3-phosphocholine (10 pmol/L)]
Serotonin SHT1A (Human) 0.35 99.36 [Serotonin (10 pmol/L)]

Serotonin SHT2A (Human) 0.00 98.05 [Ketanserin (10 pmol/L)]

Serotonin SHT2B (Human) 11.35 100.00 [Serotonin (10 umol/L)]

Serotonin SHT2C (Human) 0.88 99.03 [Mianserin (10 pmol/L)]

Serotonin SHT3 (Human) 1.01 100.00 [MDL72222 (10 umol/L)]

Sigma o1 8.54 100.00 [(+)-Pentazocine (10 pmol/L)]

Sigma ¢2 1.49 99.21 [Haloperidol (10 umol/L)]

Testosterone (Human) 1.03 97.94 [Testosterone (10 pmol/L)]
Vasopressin V1 0.00 100.00 [[Arg"]-Vasopressin (10 pmol/L)]
Vasoactive Intestinal Polypeptide 1 (Human) 8.84 100.00 [Vasoactive Intestinal Polypeptide (1 pmol/L)]
Cyclooxygenase-1 (Ovine) 0.00 98.21 [SC-560 (10 pmol/L)]
Cyclooxygenase-2 (Human) 0.00 99.75 [DuP-697 (10 umol/L)]

Nitric Oxide Synthase (Rat) 0.00 98.33 [N -nitro-L-arginine (100 pmol/L)]
Acetylcholinesterase (Eel) 33.71 100.00 [Eserine (10 pmol/L)]

Monoamine Oxidase-A 6.59 97.77 [Clogyline (10 pmol/L)]

Monoamine Oxidase-B 0.00 93.46 [R016-6491 (100 umol/L)]

Protein Kinase C a 5.38 95.64 [Staurosporine (10 pmol/L)]

Protein Kinase C 1 4.39 96.50 [Staurosporine (10 umol/L)]

Protein Kinase C 32 2.07 96.45 [Staurosporine (10 umol/L)]

Data are expressed as the mean values of duplicate samples.

Study Number [Location in CTD] | R-297995-EF-081-N (CRO Study No. JIl3795-G) [4.2.1.2-01]
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2.6.3.3.2 Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Analgesia in Rat Tail-Flick Test

Test Article: Naldemedine Tosylate

Species/Strain

Rat/Crlj:WI

Gender and No. per Group

Male and n = 10/Group

Feed Condition

Fasted

Vehicle/Formulation

0.5% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

1,3,10,30

Reference substance
(Vehicle/Formulation,
Method of Administration)

MNTX (5% Xylitol/Solution, Single subcutaneous administration [Dose: 1, 3, 10, 30 mg/kg])

Treatment

Subcutaneous treatment with morphine (6 mg/kg) or saline

Evaluation item

Normalized latency (second) = [Post-dose latency (second)] — [Baseline latency (second)]

Evaluation method

The nociceptive threshold was evaluated in all groups by tail-flick method. Thermal stimulation (infrared rays) was
applied to a portion of the tail. On the training day, tail withdrawal latency was measured in 2 trials per each animal. On
the test day, baseline latency was calculated from the average of 3 trials, and the rats those showed the latency of 4 to 6
seconds were used for the test. The animals, which could not meet the criteria in 2 of 3 trials or moved the body during the
measurement of latency, were excluded. The evaluation of naldemedine tosylate and MNTX was calculated from the
average of 2 trials. A cut-off time of 20 seconds was used to prevent tissue damage. Naldemedine tosylate, MNTX, or
vehicle was administered at 1 hour before the tail-flick test. Morphine or saline was administered at 45 minutes before the
tail-flick test.

Results
Substance Dose (mg/kg) | Treatment | Normalized latency (second)® | Substance | Dose (mg/kg) | Treatment | Normalized latency (second) ®
Vehicle Saline 0.10-4.78 Vehicle Saline —0.53 -1.00
Vehicle Morphine 14.60 — 15.57 Vehicle Morphine 14.93 - 15.53
Naldemedine 1 Morph%ne 14.00 — 15.83 1 Morph%ne 14.70 — 15.57
tosylate 3 Morph%ne 14.37 - 15.60 MNTX 3 Morph%ne 14.70 - 15.80
10 Morphine 14.70 - 15.43 10 Morphine 14.63 - 15.90
30 Morphine 14.53 - 15.50 30 Morphine 2.52-1547
30 Saline -0.45-2.10 30 Saline —0.68 — 1.38

@ Data are expressed as "the minimum value — the maximum value."

Study number [Location in CTD] | R-297995-EB-072-N [4.2.1.2-02]
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2.6.3.3.3 Time-Course of Anti-Analgesic Effect of Naldemedine Tosylate in Rat Tail-Flick Test

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj:WI

Gender and No. per Group Male and n = 10 — 11/Group at each time-point

Feed Condition Fasted

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

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

Treatment Subcutaneous treatment with morphine (6 mg/kg) or saline
Evaluation item Normalized latency

The nociceptive threshold was evaluated in all groups by tail-flick method. Thermal stimulation (infrared rays) was applied
to a portion of the tail. Measurements for training and baseline tail withdrawal latency were performed on the day before
the test substance. Baseline latency was calculated from the average of 3 trials, and the rats those showed the baseline
latency of 4 to 6 seconds were used for the test. The animals, which could not meet the criteria in 2 or 3 of 3 trials or
moved the body during the measurement of latency, were excluded. Naldemedine tosylate or vehicle was administered 1, 2,
4, 6, 8, or 24 hours before the tail-flick test. Morphine or saline was administered 45 minutes before the tail-flick test.
The tail withdrawal latency was measured twice with an interval of 9 minutes in each rat, and individual sets of animals were
used in each time point. A cut-off time of 20 seconds was used to prevent tissue damage.

Evaluation method

~~
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2.6.3.3.3 Time-Course of Anti-Analgesic Effect of Naldemedine Tosylate in Rat Tail-Flick Test (%% =)

Test Article: Naldemedine Tosylate

Results -
Dose Normalized latency (second)
Substance (mgkg) | reatment T hr 2hr 4hr 6 hr 8 hr 24T
Vehicle Saline (0.851i322.90)
Vehicle Morphine 15.20 ** 14.97 ** 15.10 ** 15.17 ** 15.50 ** 15.20 **
(14.77 - 15.60) | (14.77-15.57) | (14.73—-15.57) | (14.93—-15.40) | (15.17—15.70) | (14.77 —15.30)
3 Morphine 15.27 15.50 15.43 15.40 15.03 15.00
(14.73 - 15.67) | (14.57-15.57) | (15.20—15.67) | (15.07—15.70) | (14.70—15.47) | (14.70 —15.50)
Naldemedine 5 Morphine 15.50 15.13 15.30 15.23 15.20 15.23
tosylate (15.00 — 15.83) | (14.67—15.53) | (14.83—-15.50) | (14.93-15.60) | (14.83—15.37) | (14.70—15.37)
; Morphine 15.13 15.13 15.37 15.00 15.33 15.07
(14.60 —15.77) | (14.83-15.83) | (15.00—15.60) | (14.50—15.63) | (15.17—15.53) | (14.77—15.23)
10 Morphine 15.03 15.07 14.50 10.527 14.60 14.87
(14.80 — 15.60) | (14.30-15.77) | (9.17-1530) | (5.87—14.87) | (11.65—15.27) | (14.23 —15.67)
30 Morphine 15.30 14.17 3.65™ 4827 4507 14.57
(14.63 - 15.67) | (5.02—15.23) (2.77 - 4.87) (3.77 - 15.63) (4.23-547) | (11.40-15.10)

The number of animals per group at each time-point was 11 except for the vehicle + morphine group 4, 6, and 8 hours post-dose (n = 10).
@ Data are expressed as the median.  In parentheses, "the first quartile — the third quartile” data are shown.
*# P <0.01 vs the 1-hour data of the vehicle + saline group (Log-rank test).

TP <0.05, TP <0.01 vs the vehicle + morphine group (Log-rank test followed by Dunn-Sidak method for multiplicity adjustments).

Study number [Location in CTD] | S-297995-EB-181-N [4.2.1.2-03]
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2.6.3.3.4 Effects of Naldemedine Tosylate and Naloxone on Subcutaneously Administered Morphine-Induced Analgesia in Rat Post-Operative Pain

Model

Test Article: Naldemedine Tosylate

Species/Strain

Rat/Crlj:WI

Gender and No. per Group

Male and n = 10 — 12/Group at each time-point

Feed Condition

Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

1,3,5,7

Reference substance
(Vehicle/Formulation,
Method of Administration)

Naloxone (Saline/Solution, Single subcutaneous administration [Dose: 0.1 mg/kg])

Treatment

Subcutaneous treatment with morphine (6 mg/kg) or saline

Evaluation item

Normalized latency

Evaluation method

Thermal stimulation (infrared rays) was applied to a portion of the plantar surface of hind paw, and the latency for the paw
withdrawal response was measured. The withdrawal latency was the index of the analgesic effect. The data calculated as
the normalized latencies [Post-dose paw withdrawal latency (second) — Pre-dose paw withdrawal latency (second)] and
frequencies of cut-off (set to 20 seconds to prevent tissue damage) in each group were compared by statistical analyses.
Naldemedine tosylate or vehicle was administered 1, 2, 4, 6, and 8 hours prior to the measurement at each time point.
Naloxone was administered 1 hour prior to the measurement. Morphine or saline was administered 45 minutes prior to the
measurement at each time point.
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2.6.3.3.4 Effects of Naldemedine Tosylate and Naloxone on Subcutaneously Administered Morphine-Induced Analgesia in Rat Post-Operative Pain

Model (#% =)

Test Article: Naldemedine Tosylate

Results 5
Dose Normalized latency (second)
Substance (mg/kg) | |reatment T hr 2hr 4hr 6hr 8 hr
Vehicle Saline -1.23 -0.55 —0.65 -0.33 -0.30
(—2.00— —0.10) (—1.50 — 1.30) (-1.60 — —0.20) (—1.45 ——0.60) (—1.30 —0.55)
Vehicle Morphine 12.53** 13.03 ** 13.55 ** 13.10 ** 13.35 **
(4.75 - 13.35) (5.20 — 14.05) (12.15 - 14.45) (12.40 — 14.90) (12.45 - 14.45)
. | Morphine 12.28 13.33 13.00 13.40 13.05
Naldemedine (2.20 - 13.35) (12.25-14.10) (12.40 — 13.85) (12.70 — 14.10) (5.30 - 14.30)
tosylate 3 Morphine 13.13 13.40 12.50 12.90 12.05
P (8.90 — 14.05) (13.15-13.65) (5.70 — 13.40) (3.45 - 14.40) (5.65-13.70)
5 Morphine 12.55 13.10 6.95 4.657 12.70
(9.05 - 14.15) (8.45-14.15) (4.35-12.80) (3.25-12.80) (3.05-13.45)
; Morphine 12.45 12.30 5387 5.05™ 5557
(8.60 — 1131.15) (2.20 — 13.65) (4.20 - 10.13) (3.10 — 6.80) (3.35-12.95)
Naloxone 0.1 Morphine Q@. 02 59_5 4.35)

The number of animals in each group is summarized in the following table:

Substance Dose Treatment Number of animals
(mg/kg) 1 hr 2 hr 4 hr 6 hr 8 hr
Vehicle Saline 10 10 11 10 10
Vehicle Morphine 10 10 11 10 11
Naldemedine 1 Morphine 10 10 11 10 11
tosylate 3 Morphine 10 10 11 11 11
5 Morphine 11 10 11 11 11
7 Morphine 11 11 12 11 11
Naloxone 0.1 Morphine 11

@ Data are expressed as the median. In parentheses, "the first quartile — the third quartile” data are shown.
** P <0.01 vs the vehicle + saline group (Log-rank test).
TP <0.05, TP <0.01 vs the vehicle + morphine group (Log-rank test followed by Dunn-Sidak method for multiplicity adjustments).
# P <0.01 vs the vehicle + morphine group (Log-rank test).

Study number [Location in CTD] | S-297995-EB-274-N [4.2.1.2-04]
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2.6.3.3.5 In Vivo Opioid Receptor Occupancies by Naldemedine Tosylate in Rat Cerebral Cortex and Thalamus

Test Article: Naldemedine Tosylate

Species/Strain Rat/Crlj:WI

Gender and No. per Group Male and n = 6 except for the control group at 1 hour post-dose (n = 4)/Group at each time-point

Feed Condition Fasted

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

Method of Administration Single oral administration

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

Tracer ["H]Diprenorphine, a non-selective opioid antagonist (Specific radioactivity, 1850 GBg/mmol)
Evaluation items Brain opioid receptor occupancy, Cerebral cortex, cerebellum, and plasma concentrations of naldemedine

["H]diprenorphine was injected intravenously to rats at approximately 185 kBq/0.5 mL/rat 0.5, 3.5, 7.5, or 23.5 hours after a
single oral administration of naldemedine tosylate, . Just before the scheduled time of sampling, the blood was collected to
obtain the plasma under an anesthesia of isoflurane, and then the rat was immediately sacrificed by decapitation, and the
brain was removed. Cerebral cortex, cerebellum, and thalamus were obtained by dissection of the brain. The radioactivity
in the cerebral cortex, cerebellum, and thalamus was measured with a liquid scintillation analyzer. ~Specific binding in the
cerebral cortex or thalamus was calculated subtracting the radioactivity concentration in the cerebellum from the
radioactivity concentration in the cerebral cortex or thalamus. The receptor occupancy was calculated as follows: Receptor
occupancy (%) = 100 x [1 - (specific binding in naldemedine tosylate-treated rats/mean specific binding in vehicle-treated
rats)]. The cerebral cortex, cerebellum, and plasma concentrations of naldemedine were determined by a validated
LC/MS/MS method.

Evaluation method
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2.6.3.3.5 In Vivo Opioid Receptor Occupancies by Naldemedine Tosylate in Rat Cerebral Cortex and Thalamus (#t &)

Test Article: Naldemedine Tosylate

Results
. Naldemedine tosylate Receptor occupancy (%)
Evaluation items Dose (mg/kgil 1 hr 4 hr 8 hr 24 hr
3 0.35+21.53 -1.15+£22.18 —9.29 £37.05 —0.39 +9.00
Cerebral cortex 10 —7.06 + 18.27 14.32+11.17 27.79 £20.72 8.78+7.02
30 —8.45+12.41 38.53 £11.25 57.09 +10.92 27.79 £15.41
3 -1.92 £23.05 3.98+13.12 —0.90 + 38.39 6.16 £ 16.77
Thalamus 10 —15.85 +23.99 13.96 + 11.39 27.98 +18.79 2.52+8.07
30 —21.84 +12.04 23.90 + 8.56 34.60 + 14.64 17.67 £14.10
Evaluation items Naldemedine tosylate Concentration of naldemedine (ng/mL)
Dose (mg/kg) 1 hr 4 hr 8 hr 24 hr
3 2.94+0.99 3.40+0.68 2.43+0.72 1.20£0.17
Cerebral cortex 10 9.69+3.71 11.9+33 7.88 +1.42 4.12+0.44
30 25.8+12.3 28.5+5.4 19.4+42 8.49+1.26
3 8.14+£2.79 5.05+0.49 1.78 £0.50 0.183 £0.043
Cerebellum 10 24.6+10.3 20.1+£5.1 6.07+1.49 0.387 £0.091
30 582 +31.6 60.2+12.3 20.5+5.8 0.574 £ 0.093
3 229 +98 104 £32 104+5.6 0.104 £ 0.044
Plasma 10 950 + 354 327 +£123 39.7+23.8 0.342 +£0.055
30 2590 +£1170 1450 £ 531 177 +92.9 1.12£0.30

Data are expressed as the mean =+ standard deviation of 6 rats.

Study number [Location in CTD] | S-297995-EB-257-N [4.2.1.2-05]
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2.6.3.3.6 Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Emesis in Ferrets

Test Article: Naldemedine Tosylate

Species/Strain Ferret/Marshall
Gender and No. per Group Male and n = 10/Group
Feed Condition Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Dose (mg/kg, as free)

0.01, 0.03,0.1, 0.3

Reference substance
(Vehicle/Formulation,
Method of Administration)

MNTX (5% Xylitol/Solution, Single subcutaneous administration [Dose: 0.03, 0.1, 0.3, 1, 3 mg/kg])

Treatment

Subcutaneous treatment with morphine (0.6 mg/kg)

Evaluation items

Number of animals displaying signs of retching, vomiting, and emesis, EDso, EDg

Evaluation method

Morphine was subcutaneously administered to animals 30 minutes after a single oral administration of naldemedine
tosylate or its vehicle, or subcutaneous injection of MNTX or its vehicle and emetic responses were monitored for
30 minutes. Signs of emesis were classified into retching (abdominal rhythmical constriction) and vomiting (act of
excreting vomits or similar behavior). Each EDsy and EDgj values were calculated from a logistic model with
presence/absence of incidence as the response variable, and treatment and affiliate as the explanatory variables.

Results
Retching Vomiting Emesis
Substances Doses (mg/kg) Responder/ EDs EDg, Responder/ EDs EDg Responder/ EDs EDg
Used (mg/kg) | (mg/kg) Used (mg/kg) | (mg/kg) Used (mg/kg) | (mg/kg)
Vehicle 9/10 9/10 9/10
Naldemedine 0.01 9/10 9/10 9/10
tosylate 0.03 4/10 0.033 0.119 4/10 0.029 0.095 4/10 0.033 0.119
0.1 2/10 1/10 2/10
0.3 1/10 1/10 1/10
Vehicle 10/10 8/10 10/10
0.03 10/10 6/10 10/10
0.1 10/10 10/10 10/10
MNTX 03 910 0.694 1.175 /10 0.269 1.620 910 0.694 1.175
1 3/10 2/10 3/10
3 0/10 0/10 0/10

Study number [Location in CTD]

| R-297995-EF-082-N (CRO Study No. 6250) [4.2.1.2-06]
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2.6.3.3.7 Duration of Effects of Naldemedine Tosylate and MNTX on Subcutaneously Administered Morphine-Induced Emesis in Ferrets

Test Article: Naldemedine Tosylate

Species/Strain Ferret/Marshall
Gender and No. per Group Male and n = 10/Group
Feed Condition Fasted

Vehicle/Formulation

0.5 w/v% methylcellulose aqueous solution/Suspension

Method of Administration

Single oral administration

Doses (mg/kg, as free)

0.3

Reference substance
(Vehicle/Formulation,
Method of Administration)

MNTX (5% Xylitol/Solution, Single subcutaneous administration [Dose: 3 mg/kg])

Treatment

Subcutaneous treatment with morphine (0.6 mg/kg)

Evaluation item

Inhibition rate of the morphine-induced emetic responses

Evaluation method

Morphine was subcutaneously given 0.5, 4, 6, or 8 hours after a single oral administration of naldemedine tosylate or a
single subcutaneous injection of MNTX. The emetic responses were monitored for 30 minutes after the morphine
administration, and the anti-emetic effect was calculated based on the ratio of the number of animals whose emetic

response was completely inhibited.

Results
Substances Doses Inhibition rate of the morphine-induced emetic responses (%) [Responder/Used]

(mg/kg) 0.5 hr 4 hr 6 hr 8 hr
Naldemedine tosylate 0.3 100 [0/10] 100 [0/10] 100 [0/10] 80 [2/10]
MNTX 3 100 [0/10] 50 [5/10] 40 [6/10] 10 [9/10]

Study number [Location in CTD]

| R-297995-EF-083-N (CRO Study No. 6251) [4.2.1.2-07]
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2.6.3.3.8 Effect of Naldemedine Tosylate Evaluated on Orally Administered Morphine-Induced Emesis in Ferrets

Test Article: Naldemedine Tosylate

Species/Strain Ferret/Marshall
Gender and No. per Group Male and n = 10/Group
Feed Condition Fasted

Vehicle/Formulation
Method of Administration
Dose (mg/kg, as free)
Treatment

Evaluation item
Evaluation method

0.5 w/v% methylcellulose aqueous solution/Suspension

Single oral administration

0.01, 0.03,0.1, 0.3

Oral treatment with morphine (1.2 mg/kg)

Number of animals displaying signs of retching, vomiting, and emesis, EDso, EDg

Morphine was orally given 30 minute after a single oral administration of naldemedine tosylate or vehicle and emetic
responses were monitored for 90 minutes.  Signs of emesis were classified into retching (abdominal rhythmical
constriction) and vomiting (act of excreting vomits or similar behavior). Each EDsy and EDg, values were calculated from
a logistic model with presence/absence of incidence as the response variable, and treatment and affiliate as the explanatory

variables.
Results
Retching Vomiting Emesis
Substance Doses (mg/kg) Responder/ EDs EDg, Responder/ EDs EDg Responder/ EDs EDg
Used (mg/kg) | (mg/kg) Used (mg/kg) | (mg/kg) Used (mg/kg) | (mg/kg)
Vehicle 10/10 8/10 10/10
Naldemedine 0.01 9/10 7/10 9/10
tosylate 0.03 0/10 0.016 0.023 0/10 0.013 0.020 0/10 0.016 0.023
0.1 0/10 0/10 0/10
0.3 0/10 0/10 0/10

Study number [Location in CTD] | S-297995-EF-253-N (CRO Study No. 7525) [4.2.1.2-08]

-390 -




LA 2.6.3 FEHARBER

2.6.3.3.9 In Vitro Binding and Functional Assays of Naldemedine Tosylate Metabolites and Naloxone against Human Mu, Human Delta, and

Guinea Pig Kappa Opioid Receptors

Test Article: Nor-naldemedine, Naldemedine 3-G,
Naldemedine 6-G, Naldemedine-CA,
Benzamidine

Recombinant human mu opioid receptor (expressed in CHO-K1 cells), Recombinant human delta opioid receptor
Receptors (expressed in HEK-293 cells), Guinea pig kappa opioid receptor (membranes prepared from the cerebrum or
cerebellum of guinea pig [male, Slc:Hartley] by centrifugation method)

[’'H]-DAMGO for binding assay against mu opioid receptor, ["'H]-DADLE for binding assay against delta opioid

Radioligands receptor, ["H]-U69593 for binding assay against kappa opioid receptor, [*>S]-GTPyS for functional assay
Concentration (nmol/L) 0.1,0.3, 1, 3, 10, 30, 100, 300, 1000, 3000, 10000

Reference substance (Concentration) Naloxone (0.01, 0.03,0.1,0.3, 1, 3, 10, 30, 100, 300, 1000 nmol/L)

Vehicle DMSO

Evaluation items K, ICso, Ky, Ernax, ECso

Bindings of nor-naldemedine, naldemedine 3-G, naldemedine 6-G, naldemedine-CA, benzamidine, and naloxone to
human mu, human delta, and guinea pig kappa opioid receptors were investigated. Mu, delta and kappa binding
sites were labeled by using [’H]-DAMGO, [’H]-DADLE, and [*H]-U69593, respectively. The K; values were
calculated as described above. Functional assays against human mu, human delta, and guinea pig kappa opioid
Evaluation method receptors were also conducted. The antagonistic activities against these opioid receptors were determined by K,
values which were calculated as described above. The agonistic activities of test substances in [*>S]-GTPyS binding
were represented as the E,,,x and ECs, values. Basal activities were determined as described above. DAMGO,
[Met’]-enkephalin, and U-50488H were used as the assay positive control for mu, delta and kappa receptor,
respectively, and utilized as the 100% efficacy control.
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2.6.3.3.9 In Vitro Binding and Functional Assays of Naldemedine Tosylate Metabolites and Naloxone against Human Mu, Human Delta, and
Guinea Pig Kappa Opioid Receptors (i &)
Test Article: Nor-naldemedine, Naldemedine 3-G,
Naldemedine 6-G, Naldemedine-CA,
Benzamidine
Results
Binding affinity Antagonistic activity Agonistic activity
Substances Receptors K, (nmol/L) ICso (nmol/L) K, (nmol/L) B (%)@ ECs (nmol/L)
Mu (human) 1.95+0.28 7462.89 +2537.11 31.65+10.76 32.98 +£3.78 > 10000
Nor-naldemedine Delta (human) 10.23 +£3.01 2405.25 + 228.07 112.36 + 10.65 79.90 +8.77 96.04 +20.52
Kappa (guinea pig) 71.66 £47.51 1697.03 + 33.00 80.14 + 1.56 —22.16 £9.05 > 10000
Mu (human) 191.78 + 33.39 > 10000 >42.41 —3.32 £ 0.69 > 10000
Naldemedine 3-G Delta (human) 158.59 + 38.14 6446.31 +2369.15 301.13+110.67 —3.90 £5.53 > 10000
Kappa (guinea pig) 1100.16 + 444.57 > 10000 > 472.22 7.51+2.89 > 10000
Mu (human) 9.79 + 1.03 3660.89 +£231.76 15.53 £ 0.98 —5.36 £ 0.68 > 10000
Naldemedine 6-G Delta (human) 0.51 +0.06 14.95+4.28 0.70£0.20 —3.75+7.35 > 10000
Kappa (guinea pig) 112.11 £21.27 1090.91 + 115.64 51.52+5.46 —3.93+7.24 > 10000
Mu (human) 7.38+1.10 3326.64 + 764.21 14.11 £3.24 —6.01 +£1.08 > 10000
Naldemedine-CA Delta (human) 2.05+0.96 130.87 +28.15 6.11+1.32 —9.86 +£2.84 > 10000
Kappa (guinea pig) 18.59 + 15.01 2770.96 +316.24 130.85 + 14.93 —8.08 +£16.73 > 10000
Mu (human) > 2644.04 ND ND ND > 10000
Benzamidine Delta (human) > 294293 ND ND ND > 10000
Kappa (guinea pig) > 4012.08 ND ND ND > 10000
Mu (human) 1.23+£0.18 261.90 + 135.10 1.11+0.57 5.94 +£3.98 > 1000
Naloxone Delta (human) 93.80 +24.91 > 1000 >46.71 1.47+9.31 > 1000
Kappa (guinea pig) 6.38+2.47 > 1000 > 4722 —17.32 +£3.87 > 1000

ND, Not determined because benzamidine did not show the binding affinities to mu, delta, and kappa opioid receptors.

Each value represents the mean + S.E.M. from 3 independent experiments carried out in duplicate except for the followings.

and delta opioid receptors represent the mean + S.E.M. from 2 independent experiments carried out in duplicate.

excluding the values at 3000 and 10000 nmol/L, and the E,,,, values represent the mean = S.E.M. from 2 independent experiments carried out in duplicate.

@ Values for nor-naldemedine to mu, delta, and kappa opioid receptors at 300, 1000, and 10000 nmol/L, respectively. Values for naldemedine 3-G, naldemedine 6-G, and
naldemedine-CA at 10000 nmol/L and for naloxone at 1000 nmol/L.

The ICsq and Ky, values of nor-naldemedine to mu

The ECs, values of nor-naldemedine were calculated by

Study number [Location in CTD]

| S-297995-EB-135-N [4.2.1.2-09]
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2.6.3.4.1 In Vitro Effects of Naldemedine Tosylate on Myocardial Action Potential in Isolated Guinea Pig Papillary Muscle
Test Article: Naldemedine Tosylate
Good

Concen- Laboratory | Study
Organ tration No. of Practice Number
Systems Method of (nmol/L, Preparations (GLP) [Location
Evaluated Preparation Admin. as free) per Group Noteworthy Findings Compliance | in CTD]
Cardio- Papillary In vitro 0.3, 3,30 5 Naldemedine tosylate prolonged the action Yes R-297995-
vascular muscles potential duration at 90% of repolarization SF-078-L
system isolated from (APDyy) and difference between APDy, and (CRO

guinea pig APDsy in isolated guinea pig papillary muscles by Study No.
more than 10% at 30 umol/L. 080434)
[4.2.1.3-01]
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2.6.3.4.2 In Vitro Effect of Naldemedine Tosylate on Potassium Current in Cells Expressing HERG Channels

Test Article: Naldemedine Tosylate

Concen- Study
Organ trations Number
Systems Method of (nmol/L, No. of Cells GLP [Location
Evaluated Cells Admin. as free) per Group Noteworthy Findings Compliance | in CTD]
Cardio- HEK293 In vitro 0.3, 3, 30 5 Naldemedine tosylate inhibited potassium currents Yes R-297995-
vascular cells (hERG currents) by 3.2%, 5.6%, and 33.1% SF-079-L
system expressing compared to the pre-application values (corrected for (CRO
hERG the vehicle value) at 0.3, 3, and 30 umol/L, Study No.
respectively. I08043 5)
The ICs, was estimated to be more than 30 umol/L. [4.2.1.3-02]
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2.6.3.4.3 Effects of Naldemedine Tosylate on Central Nervous System in Rats

Test Article: Naldemedine Tosylate

Method of Gender Study
Organ Admin. Doses and No. Number
Systems Species/ (Vehicle/ (mg/kg, | per GLP [Location
Evaluated Strain Formulation) as free) | Group Noteworthy Findings Compliance | in CTD]
Central Rat/ Oral 30, 100, Male/6 | No naldemedine tosylate treatment-related findings were Yes R-297995-
nervous Crl:CD(SD)| (0.5 w/v% 300 observed in general behavior and neurobehavioral function SF-075-L
system methylcellulose at any time point up to 8 hours post-dose at 30, 100, or (CRO

aqueous 300 mg/kg. Study No.

solution) 080431)

[4.2.1.3-03]
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2.6.3.4.4 Effects of Naldemedine Tosylate on Respiratory System in Rats

Test Article: Naldemedine Tosylate

Method of Gender Study
Organ Admin. Doses and No. Number
Systems Species/ (Vehicle/ (mg/kg, | per GLP [Location
Evaluated Strain Formulation) | as free) | Group Noteworthy Findings Compliance | in CTD]
Respiratory | Rat/ Oral 30, 100, Male/8 | Naldemedine tosylate had no effects on respiratory rate, Yes R-297995-
system Crl:CD(SD)| (0.5 w/v% 300 tidal volume, or minute volume at any time point up to SF-077-L
methylcellulose 8 hours post-dose at 30, 100, or 300 mg/kg. (CRO
aqueous Study No.
solution) 080433)
[4.2.1.3-04]
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2.6.3.4.5 Effects of Naldemedine Tosylate on Cardiovascular System in Dogs

Test Article: Naldemedine Tosylate

Method of Study
Organ Admin. Doses Gender Number
Systems Species/ | (Vehicle/ (mg/kg, | and No. GLP [Location
Evaluated Strain Formulation) as free) | per Group | Noteworthy Findings Compliance | in CTD]
Cardio- Dog/ Oral 10, 30, Male/4 Naldemedine tosylate had no effects on blood pressure, Yes R-297995-
vascular Beagle (0.5 w/v% 100 heart rate, or electrocardiogram parameters at any time SF-076-L
system methylcellulose point up to 8 hours post-dose at 10, 30, or 100 mg/kg. (CRO
aqueous Naldemedine tosylate did not induce arrhythmia up to Study No.
solution) 8 hours post-dose at 10, 30, or 100 mg/kg. I080432)
[4.2.1.3-05]
Toxicokinetics
Dose (mg/kg) Maximum concentration Time to maximum concentration Area under the concentration-time curve from 0 to 24 hours
(Cmax) (llg/mL) (Tmax) (hl') (AUC0-24hr) (llghr/mL)
10 6.86 1 21.85
30 23.45 1 91.04
100 35.70 1 182.70
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