A
AstraZeneca &£

E28 CTD OME
—fes  TT V=R
7Y avre=y LBy
RIVET 10—/ L7 < LR KT
R .

264 EYEREHABROMEN
PTO10

KEEHI R S N AFBICR D HEFRNEIT A R T B A tITImE L £ 7, SithoFaioK
R S KER OB ZMICHRT 2 Z L3N TVET,



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

EPN

26.4.1
264.2
2643

2.6.4.3.1

2.6.4.3.11
2.6.4.3.1.2
2.6.43.1.3

2.6.43.2
2.6.4.3.21

2.6.43.2.2
2.6.43.23

2644
2.6.4.4.1
26.44.2

2.6.45
2.6.4.5.1
2.6.45.2
26453
2.6.4.6
2647
2.6.4.7.1
264711

26.4.71.2
264713
2.6.4.7.1.3.1

26.4.7.1.3.2

2.6.4.8

B
B R ettt ettt et ettt e et et e e e e e e s 2
BB R TR B P T E B TR ceeoe et 4
. YT TR TSRO R TR TR PR 5
T3 oottt e e 8
I ettt e e e et e e e e e ee e e e eas 8
FESaXRTAOR )AL BEREE e 8
5w k14 BERAEE GRER FY08-076) ooooeeeeeeeeeeeeeeeeeeeeeeeeeee e 8
A X 14 BREBAZELES (GEE FY08-077) cooeeeeee oo 9
AX6HBRBBAIEE GEER FY12-073) oo 9
FESaAXRTo4HOR:ITTYZR/9)aEQ =YL/ RIILETAO
ol 1025322 = SRRSO SRR 10
Sw k14 BERAZES GEER FY14-033) oo, 10
A X 14 BREIBRAEE (GER FY14-036A) oo 10
AX3HBRBBAEE GEER FY14-148A) oo, 11
G T ettt ettt ettt ettt ettt r e er s 12
mEEFEAKEE : VJ)aEo=D L (FHE BS001265-58) ..cccoveveveveeeee 12
Y MIBFEIZEENEEA— S OATS 74— J1)aER=Y
Ly (GRER 8370562) .ot ee e et e e 13
BT oottt ettt et e e e e e n s 14
Invitro X3 : ) aEO=9 L (GRER BE001294-70) ..cooeiieieeeeeeeeeen 14
REIEEE . VA=Y L GRER BS001884-09) .ooovoeeeeeeeeeeeeeeeeeeenn 15
Invivo £t : J)aEO =9 L (GRER BE002211-07) .oocoeeieeeeeeeeeeen 15
B et 18
B o e =R b o) =) == R 18
20 B Nl = ey BN bl 2% <= B K 1 = = USSR 18
JyaEn=HLIZk% CYPEE (G5 BS001884-07., BS001884-
080 BS0023B7-13) oeeeeeeeeeee oot e e e ee e e e e e ee e e e e e ee e e e e 18
JyaEn=HLIZkB CYPEE (GRER CYP0O750 R45) ...ccccvevveeeeee. 19
N T s R TR e 19

JJ)aEo=ZYALIZKE FSURAKR—4—E (HEk BS001265-56.

BS001265-54. BS001265-55. 16AZTIP2R2) ..oooeoeeeeeeeeeeeeeeeeeeeeeee e 19
JUaEQ=ZD LR S UVRR—F—DEE L LD ATHEE (B
16AZTIP2R2., BS00090T-62) .oooeeeeeeeeee e eee e eee e e e e e e 21
D D e o B e 21



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

2.6.4.9
2.6.4.10

KERX

x 1
x 2

x 3
x 4
x5
x 6

=7
= 8

®9
% 10
= 11

= 12
* 13

B =P/
= 1

X 2

B BT T T R e 22
BB N TR oottt e 24
T I D B oo 8
AXZH)aAEOZDLEZ 14 BERAESLI-EED TK/NS A —

B ettt ettt ettt e e e eeen e ee s 9
AXIZT)AEOZDLEZ 6 WABRAKRELI=EZD TK/INS A —

B ettt ettt e et e e n e een 10
Sy MIIFYZ R/ )aEQ=ZY L/ RIILETO—)LHET 14
BRERAES L=E EDBBEIFID Crmax coeeeeeeeeeeeeeeeeeeeeeeeeee e eeee e 10
AXIZTTYZR/9)aEQ =L/ RILETO—ILHAT14 8
RIRAIEG L1 E EDM TK IS A =B e 11
AXIZTFYIY=ZR/7)aka=9 L/ KILETO—)ILHAT3IHA
BIRAEG L1mE EDM TK IS A =B e 12
A Bl m By N Y 11§ 5= S = | = -SSR 13
EFRUOEKSEEYORMREE[MCI-I)aEQZDLE 24004 > F
AR—= a3 VEOREILARRUREMIRRL ..o 14
J)aEQ=JLNOE CYP RFREIZETAEEI VTR

Ot eeeeee e e, 15
S kZMCl-F ) a0 =) LBEEFKRAEVCEOKRSEZDORSPR
SRR (385 0~24 BERAD T— LR ZE D) oo 17
S kZMCl-F)aEn =) LBEERFIKRANECROKRSEZOMIET

B (55% 0~8EFREID T—ILMIZE D) oo 17
J)aEOZDLIZKBAFRYRAH F T RAKR—2—DFEE (ICs) ........ 19
J)aAEOZDLIZKBABRYRAH T RAKR—E2—DEE (ICs) ........ 20

JUaEO =D LOHERHRE (Sy NBERUVRPREME Y H#
) ettt ettt ettt e e 16
ARZTTFYZR/F) a0y L/ RILETO—ILEFFNFNHE
BB VIHBETRERAKRELEEEZDITYZFK (L) . ¥)akE
A=r9 L (h) RUKRILETAO—IL (F) OEEIKREIZES TS AUC.......... 23



2.6.4 IEREHAEGER OBEE ST

—Ms  TT V=R avn =y AR AVET B — T < VERHK T

BERVEMAZE &

A TR 9~ 2 Mg aE M O R P HIRE &2 LT ISR,

BERUEMMAE | AEOSH
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HPLC-MS/MS MR n~ T T 4= F T DRV RS
ICso 50%[H 5
1. BN O E e s
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2641 F&OH

77 Y = RIZBET 2RI B BB AL, FE LTI a— X —Eant 700
AAGRHFERFICIRH L TR Y | REORRN ORI ARG L2 ERNIE v A a— ¥ —ta
~A T—ODERHIELICEHE L TV D, . RALETr— AT EEARMY CLTF, 7V —
RERKBZR S RVET B— L LEEH) ([CBT 2 ISR B BB A 1L v A B o — FOX — 1
A T—CORKRBHBFHERFIIRH L CWD, 7V arva=vs8l (LIF, 71—k XHl%
K7 Vavu=vllif) OFMEREDERERRRE LT, o, RE&OSEYHEAEERICRE T
LRGEIEEmL, 7V abtue=y AOWNIL N ax kT 47 A (TK) OfEHR XV FHE L7,
TFEY=R/ 7Y ava =y b RVET a— U5 & & RSy B AP B oD
TK DOFERITH H7Z0ENTFRD HivT | JFHR G- OIEEEA DB RERBRITFE M L Ty,

DT F V=R, RAETa—LK Y a o =7 O EEREYERERNRE 2 20T 5,

TJFYZK (B1513E S LEO— A —FE a1, S—CFHBELYSIA)
TTYV=FRET7y MIRENLOA XITRARE L&, 77 Y= RIZESCHEDIZITRES
IR S, TEBRMLT 226 DM RITHEL)HThHh -T2, BRAREGELZEZOLHFFHARITIT v M T
32%. £ X TI9~19%Th -7,

REMNICTF 2—THfHALEMA X277 Y = REHRoo 7o Y v kx 5~10 5 TR AR
L ZA, 75V = RIZWABREZECOICHIN S, ER 75 Y = RIEBEIZIFIE 30 4
DINIC BB AE PR (Cua) [CELTZ, 77 Y = ROLHEFIHRIL 555% Th -7,

7 v b1 BAERGEERBRICBN T, 77 Y = ORI T v V)L & BEREEIC X
V1R 1RIKERARE Lz, HELO 4 BEEGEOMET 7T Y = FRER, RERRIO
HERF AL T Cmax 271 Ly Conax X O 542 0 W] 7)> & BERRIRF ] 5 C oD i B o B — R ] v 6 v
H (AUC) [T GBEOHIMI E> TR LT, RIERGIZXE 2EOLITIBD ST,

T v NMIPH]-7 T Y= REQENRE Lz b & BEINLThH D58 K O REER T ik
FRESA RO BT, ZHiE, KEM ETT T Y = RO~ Eigms 2%, BT
ATNMARE LTREEESNDT-D LB 2 T, BRREO 2T DARIXIAFL Th o 7228, FAXARE R
DI RERE IR o7, IR T v MR OMER~ T AIZPH]-7 7 Y = R& & T R OFIRN S L
el &, BRAHEBOBITNRA LD, FRAEHEAIEEED b hote, 77 Y = ROMEE
H & DREARIT 90%TH Y, FETEO LN hoT-, EEAIRELELTTI LTIV EEX
LT,

7y MIPH]-77 Y= FERERAREG LI L, A OREICBWTCT T Y = RORWRIZE
WERH AL ERD BT, TS ORI B WO TIME R R eI S o=, L
MDLARNDL, BRILHTICBIT L7 T Y= FIZEeHICRE S, M B R @3 & LT
l6a-t Fr X 7L F=ya kR 6p-t RaFxo 75 Y = RBBH S, RAPICREEX
B ST, R IRFICIEMBIR A RIIRE S ehoT-, ok, B MFI ey —24%H
Wz invitro BRER)ND . 7T Y = RO EHEERILT b7 7 A P450 (CYP) 3A4 ThbH Z LR
BT,

Z v MZPH]-7 7 Y= REQENERG LIz &, 5% 168 K £ TIZHEGHUIEED 19%703 %
2, 63%NFEPICHE ST, BEDOPEIHITECTH YV . R BEHEED 2% 5% 24
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REFANICHRE S 7z, A XICBWTHWAPH]- 77 Y = FORER~OPMEELITT > b L13F
FUEETHY, TR ETTH -7,

BB, 775 V=RFRDOCYP FEXILI N T AR—FZ—%N LI2EERIZOWT in viro T
T LR RD AR R T TICHEShTnd (Chen etal2018) ., 77 V= KiZP-HEEHLYE (P-
gp) DIETHDHN, P-gp I THHEFFEHITR DN oo, DT U AR—F—

@G@ OAT1. OAT3, mﬁzoxwmy&oanmm)®ﬁ ICIE <, 2 F T AR
T A HEEA LRD DL o7, CYP [HEEMIZE MFI 7Yy —2E2HWT Ty
= M;%r“ 10 umol/L & THFT L 7=, CYP1A2, 2B6. 2C8. 2C9. 2C19, 2D6 (2% 5 50%FHE
FE (IC50) FDFARD 10 umol/L L VW KE -7z, CYP3A (6T 5 ICs L, 7 A N AT R
FEE DA 10 pmol/L KV RENoT23, IS4 Y T L05E1E47 umol/L Th-o7-, & MIT
va /% b 2 mg A HFED Crax (0.0035 pmol/L) 7257 %, CYP3A [HEDEFIRAEEI L2 &
%‘x il (A GIFD Coax 1T L VIR  FERFTLIZWVTHO CYP IZHLTHTT V=
2 X B RFRMA RO EERIIRO b o7, 77 Y = RO CYP1A2, 2B6 X 3A4 (2%t
FHEERIZE AT AZ VTS L72, CYP1A2 @ mRNA I &K OEEEEMEIC T 255
1’EFH IRD LN oT-, CYP2B6 KX 3A4 @ mRNA FEL BT 2FE/ERITRD S0,
FERTEMEOEIINEZ2 <, 77 Y = FO CYP FHEIZ K HHAMEH O ATREMEITR W E B 2 bz,
AR NAEFER NI AR 320/14.4/9.6 pg 1 A 2 BIKERAZ AL DT T Y = RO Cmax 1% 833 pg/mL(=0.0019 pmol/L)

FRILETFOA—IL (FE1E 1318 S LED—RCA—E a2~ 5—FHBELYS|H)
7 PROA XHENLET B — LB ARG L2 & &, HRODNT Con ICEE L., Cnax XY AUC

TG BEOMINIE -S> TR L, KEHRE L TH, EREMITIAONR -T2, MR REHE
@ l@%@’ﬁ# n‘u&)Eﬂiﬁf))o 7:_0

MAEE AR RIT, B L72BHEL O MTBWTH 50% &K<, fEITERO kol

7 v MCPH]-HAAVET B — L 25 E Ijﬂfx“’év L?i L x| BEHALTH DRE KO @ RE
DAAMRO b, Flo, BSREIXEAIC RO LT, FRMERTIHR» -T2, ART
/ I\ AW EBENEG A — N T VAT T 74 — (QWBA) #BRTIX, BRI E M2 9/

EEY.0) %ﬂiﬁiﬂo 7@0 AT = V=) ﬁfﬂﬁﬂi&onl %xﬁkff - iﬁp{tﬁmi))mu hp) 6“7175‘ f ui%’(
HME@ﬁﬂfﬁkaﬂ%ﬁﬂz%E’Jwﬂ:&U\H‘é TR LTV,

~UA, Ty RO XTBTHRFPOERBMIIFILVET B — VDT = ) —NVIA~D T VT
o AR (FG) THhY., FG idk FTHERFM ThH -7, METLTcEWREIC IS 1T 2 W
FE e FEEPILTRBY . ERAEREBIIALET o= LD VT a U EERAEL KR O O-fii A F v
fEThHo7z, & MNFTIE, FLVET T =D O-i A FIURDAERKIZIE CYP2D6 J OF CYP2C %3+
NG T2 B2 b,

7 v M RO XIZPH]-AAVET B — L EFIRNE G Lo & & &514% 72 R £ CTICR G50

BB 30~40% 3 RHIZ, 50~60% A FHICHEM STz, T v MIPH]-FRVET 2 — /L& fRR 0§
’ﬁbbf:}:%\ BHEO 65% A FIZHRl S v, TR NXFEICHAFZ L THRES N B 2D
iz, AEG%DOREMED R PP EITD 725 T,

(R,R)-RI/VET T — )L ONS,S)-R/VET B—/LZ WV (B 1~100 umol/L) , #FE CYP (Zxf
T HMEVER % in vitro THET L2, A/LET 10— LI E 100 pmol/L T CYP2D6 D% 40%
PR L7z, o> CYP (CYP1A2, CYP2A6. CYP2El K TN CYP3A) (Zxf9 DBHERIT, 25%AKT
EINEMmoT, LLRNEL, AAET o — LOEKEARE TOMBEFREE RN L5, M
& DI EHRE LR EAER AL U2 TREMIIEVW B2 b b,
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FyaEn=—9L

TK OfER., 7o b, A XE27 ) a o=y 2o MBEPEE L. WARES., KOIOHER
T Cnax 278 LTz, 7 v D TRIMBEFREORER SN D72, AUC ZFHMIECEX o Tz, A
X TIE AUC 1 IR EIIKFE L TN L=, A X1 6 7 HBIREWAEKEH%., AUC ([ZMEZE1TER
D HNT, MEEND 6.10~12.5 B D t, T Lz,

JVavae=vy AOMBEEAMKERIT, vV A, Ty b, UFFLPA XTH 20~40%, & b
THI50% TH o7,

FHtZ v MI[MC-7 Y avr =g Az #HIRNEES L7 QWBA RERICE W T, HREEIX KRSy
DR TR 5% 4 K E CRITAFTEETH V. 5% 168 IFRILINIC T RO, @ afsh & OV
Z bR < Ak CEERAR (LLOQ) A SIFM I ARGE & 72 o 72, KR/ ORI 5% 0.25 FFH
(IR O REIREE Ao U, TP, B, B ONEICE o Tz, 7 RO, Bk O R E TR
VR A2 R U2, IREROBUNEREIZA AT v hOFNRAGT v hE &<, RENTIEIH D
N, AT = EHHBEA~DIBEREDRE AN RENT,

Eh, Ty b AX, SUAKOUHFOMMAL, WRNZE b, Ty BERAS XOMI 7w Y
—LL[MCl-Z Y atn=v bk rFaX—varl, ZUarvo=y A0RBWHEKICONT
Bat Lz, 20T/ at o=y A0 EHEWIE—KERLIK K O " KB ER, WONTR
faFbzfE S —KEBLIE CTH o7z, ERBNLIIHFEFRL O 7 a0 X VB Tho7T-, B b,
Ty PEOA XOMI 7 v Y —ATMC-Z7 ) ato=g AT SN2 72,

JVava=7 AOREHIEET 5 CYP 70 FFIZOWTE b CYP B AZHWTHG L7,
JYava =0 AIEIZ CYP2D6 TRE 4L, HENIZ CYP2A6, 2C9. 2E1, 3A4 KTN 3AS (12X
HET LD 7~ CYP1A2, 2B6. 2C8 IR 2C19 1oLk A7) avu=7 AOEITR D
2otz

Z v MI[MC]-Z' Y avr =7 A& HEFEIRN L O D& 5- L, i & OUR R oIz oW T
MEt U7, $RIRPIEE 5.1 O M M OUR U BE 1L BICREMIE T - 72, #O #5144 o i ik
FHEEIX M15 (77U 2o =7 AOMKSECTE U VRCERE) NETHY ., JRPKEEEEIX
M21 KR M22 (W ivd MIS 7 v7 v UBIAIR) NETh -7z, BROEGEHOMRHEITEIC
HLE K OFFORIELEE DRI L D Z LR ST,

7w MZMCl-Z7 ) ate =y AZFIRN O OGS L, JRP S GESEIE R 2 £ 5% 48 HFH
FCHIE Uiz, ERIRN K O O 8% 5-1% O SR F R RE PRI X2 2 U BE G U RE DRI 60% M UNKY
75% CTh oz, RPPEITEHRCTH Y . K3 & 5% 24 FERUNICERE S 7z, 72k, &
MZPH]-Z' U ate =0 AE2FIRNEES Lo & & #5% 48 FEM & TICBE S5 ERED T 85%
DIRAFIZHEE SN & OHENH D (Kaltiala et al 1974)

tEMF 7y —2zfv, ZVavo=u kD CYP O R Wi & O 77 A0 BEE/E H
R L7z, B FEEZE CYP (CYPLA2, 2A6. 2B6. 2C8. 2C9. 2C19. 2D6. 2E1 M (X 3A4/5) I
*FT BRI EERITRO bR o T, £, REEGFOEER RO -7 (K
f CYP : CYP1A2, 2C9, 2C19, 2D6 K OF 3A4/5) , b RMFMilaz AW, 7 ave=v LD
CYP FEMEMZHaLT-, 7V avr o= AZk5 CYPIA2, 2B6 K1* 3A4 OFEERITERD S
Niginoiz, KT AR—F =3Bz Hn, Z7)ate=0sd b7 AR—Z—E
TEREOEE CH D AREMEZMET L7z, 77U a2 e=7 AL OCTl, OCT2, OATPIB1, MATEI
KON MATE2-K ZFHELZA, Zb N T v AR—Z — |0k A PREE A L iR &0 BT 4 i
HRREOKRENS, HAEMEMIZELR2VWEEZ SN, U ava=7 L0 P-gp, BCRP,
OAT1, OAT3 K& Uf OATPIB3 |2k B HEEHITFRD D otz, /2, U ave=vAid
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OCT1., OCT2., MATEl. MATE2-K. OATPIB1 XX OATPIB3 OIHEE TH>7-7. OATI. OAT3.
P-gp & O BCRP DILE Tldz o7z,

2.6.4.2 i

BT LTT Y =R, ALETa—/L RN ot a =17 AOIMmiETEEEEEOBR &
v F—vavi [l oo o T - o) <
LT, TN ERBEZHWTEELRS D TK dMliz £ Lz, &oWEOMEL2FE 115
‘é—o

x® 1 DITEDHRE

aHE BB pixg o R EEER APED wEE
(pg/mL)  (pg/mL)  ¥&EE(%) BEE(%) &=
HPLC- A X TFYV=FR 50.0 200000  3.1~19.6 90.7~114 VPLS-
MS/MS  IfiL % ] ' ' ' 044
§S§é Zég ZYyarvno=1 LA 10.0 20000 20~41  93.4~101.9 gﬁi&
Egﬁé %; ZYyarvno=1 LA 10.0 20000 1.4~4.0  90.4~101.3 éﬁ;s
UPLC- vk HAETFT—L 10.0 1000 2.1~58  90.2~114.6 VAL-
MS/MS  IifE sV avrve=vL 10.0 1000 1.3~75 96.1~112.1 RPT-1073
UPLC- A X RVET B —L 10.0 1000 1.4~94  97.5~107.2  VPI5-
MS/MS It ZVaro=vA 10.0 1000 02~7.6  96.3~107.8 046
UPLC- A X RVET B —L 10.0 1000 2.1~72  101.1~107.6  VAL-
MS/MS It  ZVaro=vA 10.0 1000 29~48  105.5~108.0 RPT-1077
B TFEY =R 5000 1000000 2.6~11.1  89.5~109.9
;/JIIS)/LI&S 7@; ?LW%% o—L 50.0 10000  2.7~14.5 87.2~107.4 Vf3176'
sYyarvtuo=u5 500 10000 2.0~9.2  89.5~103.3

*ZSHHEDONRY T3 g U ET A R BRSO Appendix (ZVRAT

2.6.4.3 IR

26431 FXoaxXxRT4HOR:F)aEEO=ZHLEMREES

264311 Sv k14 HERARE (GE FY08-076)

Ty MZZVava=vy iz 14 BEWAERS L-EEOKHAE, PHEROEHERICBIT
51 BEHHERHET v b TEREN 46, 254 KON 514 pgkg/ A, HEZ ~ b TENEI 49, 276
Je Y555 pglkg/ A Th o7z, 72k, RRBRICBIT 2 IMEERIID 7202 (54 0.5, 3 124
Ref]) o A A PR EERERA ] (tnad & T Cnax D AT L 72,
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51 HRIZBOT, tne (MEABEL OGS HER TR % 0.5 K, HHERECRG% 3 FFfH
Tholz, EHE, FTHEKOESHERICBITS Cu 1THEZ » N TERLZEN 033, 146 KO
631 ng/mL, M7~ b TENEN 054, 2.66 X 6.24 ng/mL TH>72, Coax (THERET ~ b HI2HE
mﬁﬁ% *EE@ L/f\_Z)) ﬂiﬁgé/j &D%)*Ef@'f@ﬁgﬁﬁ#ﬁ)mu&b%hf_o

Bh 14 BRIZEBW T, e TTFHELOEH &R TG 0.5 FFf, (KHER TR E% 3 FFR
(M) % 24 el () Th otz AR, FTHEAOEHERICBIT S Cu (FHETZENLEN
0.41, 7.29 21539 ng/mL, M TEHZH0.68, 3.64 K113.89 ng/mL Th-7=, #5 1 A HOR
REFEE, 5 14 HEHTYH Coa ([T HEREN L OMEREN TH 5 FRE OEIRR 2083780 b v,

264312 4 X14 BREBRA®RE (GLEX FY08-077)

ARV avn=u bk 4 HEWAZRS L2201 BIEYHEL N TK 8T A—X %3 2
2R,

B#H5 1 HAD tn [TWTHOHETHHEGZRENOWUERH (0.08 Kffi]) Th o7, Crmax 1TME
HEFCIZ BRI L TN L7223, &K%l L CTh D RREOEIRBZENRD bz, #h#% 0 K
7 & 7 B Al RE A A& IRE AU T IMUE R R B — IR AR T i fE (AUChs) XA EICHRAT LTI L
7o THIFIH (t,) 1 THERERT X OVHEM CTRIBETH Y, 0.95~2.55 K Th -7,

BeH 14 BEHD tmax (3 &R OMERER] CTEDNTZEB L72, Cmax LTV AUCg 1EHED R &% R
SHEIRIFE LTI L 7, t IR S O &M TG 1 BEIZHRTATZ Y R RE L,
T2.13~12.4 W], MET 13.5~21.1 KffITH -7~

x 2 ARZT)AEAZYLE 14 HERABRELIZEED TK/IASA—4

A i A tmex Crnax AUClast ty,
(Hg/kg/H) (H) (h) (pg/mL) (pg-h/mL) (h)
il i3 il i3 il i3 il i3 il i3
16 17 1 0.08 008 106 105 91.8 147 095 1.55
14 022 05 86.5 62.0 215 235 614  13.5)
29 31 1 0.08  0.08 283 272 298 401 212 2.38
14 022 105 703 227 8.8 833 213 21.1
77 83 1 0.08 008 387 1049 623 1708  2.55 1.93
14 039 008 340 593 1670 3364 124 20.7

FHIE (n=3~4) | )n=1 HITHRHRE

264313 A4 X6 HDAMBAKRE (35 FY12-073)
A X7V arvae=bx 6 HHBBRAEEGL-ZLEED 1| BIEHHER N TK /8T A —F 23
3TRT,
B5 1 HEERO180 H B AT tya 1T G EA)OHIER 2L (0.083 FFfE]) TH o7z,

5 1 HHD AUChy IR AEIIKIFEL THMMLE2, SHAENETIE 1 BAOW AT oY
ILHFOZ Y ata = AEENMEH ST, FRLERM LR E o7,

5 180 HE D AUChg 1T HEIZKIE L THEINM L. AUChy ([ZHEZEICEIT 5 — & L7-FEIT
WD LN T, Co DR, 7V abm =1 AT 6.10~12.5 B D t, T L7,



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

x 3 AXZTYAEOZILE 6 WARMBRARELI-EED TKNS A =4

BE 2dinf= tmax Crax AUChast tys
(Mg/kg/H) (B) (h) (pg/mL) (pg-h/mL) (h)
i iic3 i i} i i} i i} i iic3
17.72  19.44 1 0.083  0.083 1086 1319 2046 1614 874  7.27
180 0.083 0292 743 1413 1995 2480 113 10.7
59.05  57.41 1 0.083 0.083 3762 2939 6061 6492 936  10.9
180 0.083 0.187 6537 3777 10143 8837 858  7.47
76.50  72.77 1 0.083  0.083 3107 1823 6170 3930 839  6.93

180 0.187  0.083 22106 10631 30650 21483  6.10 12.5

T ()

26432 FrEUAXRTFA4HR:TTFYZER/HY)aEn=YL Kk
JLETO—LEEREBE

264321 Jv k14 BERAKS (BB FY14-033)

Ty MTTF V=R 7Y avtua=y b R T e — V0T 14 BRIARS Lz, $Ri
Bpm 3D ipunizsd (b4 050 3 O 24 ) | tmax MO Cax DB aFATE L7, KR, THE
FOEHERIZBIT 2 1 B HER OB BRI D Con R 4T,

WTIDOHE I S tma 4G 1 B H KO 14 A BHITEEREAORER A (0.5 Kf]) ThHo
Too 51 BEKD 14 HH D Cra IR EITEAA L THM L, B 5232 MEEITERO B2 h

277,

= 4 SYRMZIFYZR/5)aEQ =YL/ TRIILETO—LHHET 14 BERAERS LT

EEDEFEYMHESD D Crmax
RE* 2ging= JTY=Fk J1)aER=9LA RILETFA—I
(Mg/kg/H) (R) Cmax (pg/mL) Crmax (pg/mL) Crmax (pg/mL)
i3 i} i3 i} i3 i} i3 i
1820/96/56 1950/103/60 1 19900 49700 269 729 371 646
14 19000 128000 295 625 870 486
3680/197/114  3940/211/122 1 191000 155000 780 1170 902 1400
14 114000 98900 1560 4830 2630 3040
7660/407/236  8160/434/251 1 113000 208000 904 2460 2300 2600

14 128000 814000 5260 3310 3960 3700
n=1, * 77 YV=R/JVavre=uLs/ mLET0—/LOHT®

264322 44X 14 BEBARE (GLER FY14-036A)

ARZTTY=R/7Vava=u b/ SVET R — AT 14 AMKERARS Lz L &
OEME, THERCEHERICKT S 1 AFHBELOSANLS D TK /8T A =2 &2F 5T
2
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2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

WTNDBEIEDT S toa 1335 1 BE RO 14 H AL RESHEDICRD N, #E 1
HH&LO 14 HEH D Cuax XY AUChg (3R EITEAE L THEAN L, B 50372 22 ITERD B ns
-7,
= 5 AXZTTYZR/FVAERZDL/RILETA—ILHET 14 BERAKRE LIz &

2D TKINS A—4A
AE* FmB tmax Crmax AUCiast ty
(Mg/kg/H) (B) (h) (pg/mL) (pg-h/mL) (h)
7:3 i3 7:3 i3 7:3 i3 7:3 i3 7:3 i3

IJFY=FK
131/6.72  132/6.77 1 0211 0.083 8990 12200 12000 11900  1.01  2.33

/4.22 /4.25 14 0361 0222 10700 17600 16700 18700  6.37  11.7
257/13.3  263/13.6 1 0.083 0.361 13300 20700 13300 22800 6.68  8.14

/8.40 /8.59 14 0222 0222 29400 46400 39600 48200 931  9.34
424/21.6  431/21.9 1 0.187 0.083 51900 46400 48300 53300 5.78  5.99

/13.5 /13.7 14 0.083 0.187 55100 61600 81800 93800 725  8.97
gyara=vLi
131/6.72  132/6.77 1 0.083 0.083 224 257 309 562 281  3.69

/4.22 /4.25 14 0.083 0222 513 385 979 839 19.7 155
257/13.3  263/13.6 1 0.083 0222 360 305 634 1060  9.62  6.68

/8.40 /8.59 14 0.083 0.083 1330 937 2180 3250 151 11.1
424/21.6  431/21.9 1 0.083 0.083 957 1020 2260 2680  11.1  13.0

/13.5 /13.7 14 0.187 0.083 1970 4970 2910 7880  9.11  6.90
RILETO—)L
131/6.72  132/6.77 1 0222 0.528 205 278 628 747 3.59  2.16

/4.22 /4.25 14 0.694 0361 290 329 838 753 226 779
257/13.3  263/13.6 1 0.083 0222 311 495 999 992 506 228

/8.40 /8.59 14 0222 1.194 648 774 1730 4780 528  9.11
424/21.6  431/21.9 1 0.083 0.312 1090 946 2670 2860 547  5.15

/13.5 /13.7 14 0917 0.187 985 1750 3150 4140 570 421
HE (n=3~4) . * 7TV =R/ avu=7Ls/ K~LETa—LOMAR

264323 4 X3 NARMBARE GLER FY14-148A)

4?&7?V:F/7Uﬂfn*?b/fw%?m~wﬁﬁf3ﬁﬂ%ﬁ@&l&ﬁbk&%
BIFD 1 BFYHEK OB DD TK X7 A—F %25 6

OIS, AL O ERF IS

T

U‘@—Z}”L@ﬁfj]ﬁk %) tmax i&%‘ 1 H E&U\ 90 H E
ST, BHE 1T HHEKORI HED Cuax & Y AUChas (AR &AL THANL .
ntu&) E"hiﬁﬁ)/) 7:_0

11

VA4 I ¥ D TR TE TR L

(0.083 IffH]) TH
Y RVAN i =l



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

%= 6 AXIZTTYZRE/9)aEQ DL /RILETO—IILEHRHAT 3 hABRAKZSE LT
EEDTKINS A—4A

B 2dinf= tmax Crmax AUChast tys
(Mg/kg/H) (B) (h) (pg/mL) (pg-h/mL) (h)
i iic3 i iic3 i iic3 i iic3 i iic3
JFY=K
3.16/0.20  3.35/0.21 1 0292 0292 497 436 297 233 031 041
/0.10 /0.11 90 0.187 0.083 822 446 426 285 024  0.66
16.73/1.06  17.55/1.11 1 0.083  0.083 1064 2270 1190 1400  0.69  0.75
/0.60 /0.63 90 0.187 0.083 1900 4990 1960 3120 125 1.19
58.39/3.39  61.37/3.56 1 0.083 0.083 7080 8670 5260 6120 136 1.4
/1.94 /2.03 90 0.083  0.083 2290 1860 13800 13100 595 834
gyarn=vLi
3.16/0.20  3.35/0.21 1 - - - - - - - -
/0.10 /0.11 90 - - - - - - - -
16.73/1.06  17.55/1.11 1 0.083 0.083 294  40.1 19.0 247 119 0.76
/0.60 /0.63 90 0.083 0.083 33.6 514 388 201 210  0.60
58.39/3.39  61.37/3.56 1 0.083 0.083 66.8 904 119 873 322  2.06
/1.94 /2.03 90 0.083  0.083 324 380 634 688 156  3.69
RILETO—)L
3.16/0.20  3.35/0.21 1 - - - - - - - -
/0.10 /0.11 90 - - - - - - - -
16.73/1.06  17.55/1.11 1 0.083 0.542 234 204 135 273 077 1.09
/0.60 /0.63 90 0.083 0.187 298 440 347 50.6  3.64 1.40
58.39/3.39  61.37/3.56 1 0312 0.083 787 107 164 169 1.69 170
/1.94 /2.03 90 0.083 0.187 346 219 370 324 251 244

TE (n=1~4) |\ * 75 Y=F/7Vavuo=ys/KsLETa—1OHE
BABMOZ Y atu=y AL OEVET o —/LOMEFEEITIZE A X OHIER S TLLOQ RiiThH -7

2.6.4.4

26441 MPEFAHFES : VYaED=DL (515 BS001265-58)

~UA, Ty b, UVF, A XK MBS 7Y ave o AOEARBEEE LS
MriETHIE L=, BaHEE 0.2~500 nmol/L (28T 57V a2t o= ADMEEEA~DIEREAR
IR TNRT,

7 IMECITE#ENTE CO 7 Y a e =0 ARNEEFAHSIIELS o o/md (1 50%) |
[RAN Ak CHERET 21T > 72 GREHEE 2. 50 2 0V500 nmol/L) , U HFMiEhcr/Yarn=
U LIBZE TR T2 D, v XM 5 E S RIEHEREITE X 0 R Ak
KDRERDOENEMEEZ Z DL, VX TIERIAAIEIC LD ROLR LT,

12



2.6.4 HEIRERER OB L
Mg TT V=R ava =y AR, RVET o= T~ VKT

~UA, Ty b, UHX, A XL MIBEICBWT, 7Y arvre=v AOEM/ERIT 2~
500 nmol/L D#iPH TR LTI Lz o Tz,

x®7 J)aEn=o LOmEEREREE

JyaEn=tsL FREEE (%)

=B (nmol/L) TR S vk R M X E

0.2 NC* NC @ ND NC @ NC @

2 60.6+436  785+627  822+5.09 66.0 + 6.97 458 £9.57
50 649+125 68.9+499  78.1+297 61.5+3.59 52.2+2.99
500 64.4+447 70.0+237  77.7+3.81 62.3 +2.05 56.8 +0.370
2~500 (°F-#)) 633+235 725+524  793+252 63.3+2.41 51.6+5.57

SEEME RS (n=3) . NC : ZLHRAE. ND : FEfid7
a JUavwe =y LAOBEHETIREN 3 BHE D42 TTLLOQ (0.1 nmol/L) i
b RAMAIEE

26442 Sy hZIBITAEENEEA—FFSOATS5T74—: 4510
En=—r /L (55 8370562)

M AT~ MZ[MC)-Z Y 2t u="7 A 4 mgkg ZHRNEE L7z L &, BFHEIT 5%
24 IF[E CUIMN S ONIRSE & bR < K0 DR TR FTRBE CTh - 7203, & 514 168 IRF[H] TITTFAELLSL
DAEFARE THETEEIX LLOQ Riii IUTHHHARGE & 7p o7, 5 24 FRH CHUTRERE N m - 72
M E, B, Bl LR OB TS -7z, Bh% 24 R OIFIRIZ BT 2 B eiR 13 5%
168 FE K 1/10 I F L7z,

MEED AT » MMZ[MC]-Z7 Y atr =7 A 30 mgkg ZEAO8E L7- & &, BHENGHAT D

n’*ﬂ"rﬁ‘k IFR SN TWe, #54% 24 Kefi] CHRETEER T FTRE 7RI ME N CTH D . 5% 168 KT

AR T RE ;’C LLOQ Al AT RRE & 7o 7o, #5142 24 el CTHORBEIREE DS mi > 7o
n’*ﬂ"rﬁ IE. mVIEIS . BB, g, K. I, KT EE, DMELXOE Th o7z,

HEDHET v M [‘4C] 7Y avre=vh4 mgkg ZEARNE G L7- & X BERRIZRE 7> OFE
TG 025 HFICIRkEIRE LR L, #5% 4 BEE Rl ch o=, 7 RUEE, B6lE
Wi K OV 2 B < Ak CREG-#% 168 IFRLANIC U BEIX LLOQ Aifi XIFM M ABE L 72 o7, KR
By ORARRIT 5 0.25 BREfIC iR 2R L, HFlR,. B, DMBONEIZE >, 7 ROk
OE RGBT 5 B R FE 13 4% 5% 0.25 BE Ve b s> 72,

HEDOHFET v MZ[MCl-7) a2t r =7 A 30 mgkg ZfEAOHKG Lz &, SN DAT D5
MIER O TV e, L THRE#% 1 ReRILINIC R @R EEICE L, Pl A bR < A5k O BUR RETR 2
5% 72 W £ TIC LLOQ AKiifi & 72 o7, MK, B, /MMa. B, BIEL OB GO G ek
FEnEhotz, 7 RUBREOE OO EEITMRHARETH 572, &b EV IR CH
H S, BRI O O $ 5-9% O B BE DGR DA X FIER Th o 7203, FER P A R B R
% 5-1% D I B> 72,

FRIRN S OV 0 B 542 DIRER DO BUHREIRIE (RIK> T L—va v oo ¥ —THIE) 1X. A
BTy hOFNAMBT v FLVENP-TZ, £72 QWBA (X HHET, 7 RUBEEOE AR RED

13



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

BEREIR B 1X Z N ENEIRN IR G514 168 BRI KON 72 B % CHIERBETH VD . BV LR 2R
L7z, LEER- T, AT =0 EGHMEBEA~DOBEEEDRER 2 FE G 1R S iz,

2.6.4.5 {tit

2.6.451 Invitroft#H : ) aEn =YL (5E BE001294-70)

Eh, 7y b, AX, URALKOUHXORFHMIE, WIZE b, Ty NEOA X7 m Y
—LE[MC)-Z Y artu=ubi A rFaX—arl, 7Y arvo=y A0 OV T
Bt L7z,

AR L [“Cl-Z ) a e = ADA ¥ 2_X—3 9 2 240 5%, REGESEIZE - 94.3%,
A X 946%. 7k 61%, ¥ 7 A498%M DTV X 97% Th i, REKK O L =451
YOS REL A 3 81T,

< OEPFE T ) a o = A0 ERFWIT —KERILIE M1I~M3) KO IKEELAE (M4,
M6) . W ONCAREIF LA LE D —KER{LIE (M13) Tholo, EARBEMIIEFRL NS 7 a2
AU THoT2, B b, Tv FROA XD 70 Y —AT[MC-7 ) ot o= MIME SR
Mol

= 8 E FRUREESYMOMARL[CI-J)IEQ=ZDLE 240 M o F a2 R—2 3 VD

REALKRR OB R

Jr. Rispn BBHEICHT 5%

= (%) £k 1R Sk 7H R RS
REACR 11.5 94.3 94.6 6.1 49.8 9.7
MI/MI/M10? 4.4 NQ/ND/NQ  NQ/ND/NQ 11.2° 2.4/NQ/ND  9.8/ND/NQ
M2/M12 ? 5.6 2.1/ND 2.4/ND 2550 12.0° 43.6/NQ
M3/M13 2 6.8 NQ/ND 1.6/NQ 36.7/ND 30.0° 24.4°
M4/M5/M6°* 3.1 ND/ND/ND  ND/ND/ND 11.1° 1.0° NQ/ND/NQ
M7 3.5 ND ND 1.8 1.0 NQ
M8 3.8 ND ND 1.9 ND ND
M1 5.1 NQ ND 2.2 1.6 NQ
M14 8.0 ND ND ND ND 2.3
M15 13.1 ND ND ND NQ 6.7
Xl 96.4 98.6 96.6 97.9 96.4

ND : BHIAEE GREHRERD 1%A50 T, HEOMEI CHHEETE )

NQ : EEAGE (B REIIMRHIRARN TH o 7225, EEOHEHCITHERS THE
a A

b HEH LB oRIERETE

14



2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

26452 HKFER: V)= L (458 BS001884-09)

t  CYP BBERZHW, 7V ave=0 OIS T 5 CYP /5 Ff (CYPLIA2, 2A6,
2B6, 2C8, 2C9, 2C19, 2D6, 2El, 3A4 TN 3A5) IZOoWTHFELEZ, ZVavre=7 LA
(2 pmol/L) &4 CYP 4yFFffi% 30 A v FaX—rar L, USETOZ Y at o= L5k
EERE LT,
7V avue=u L ORFNIEHET 57 CYP 43 THEIL CYP2D6 TH Y, )T CYP2A6, 2C9,
2E1, 3A4 TN 3AS HR5 L7=, CYPIA2, 2B6, 2C8 KTr2C19 2L %7V avu=0 ADEH
TR Lo T,

t b CYP BEHRAZHWTHH LV avtu= L DEA27 V7 7 A (CLw % CYP %F
FREfICFR ICERT 5,

£9  JUaER=YLOECYPAFEIEITIEHEY )T IR (Clin)

nFiE CLint (uL/min/pmol CYP protein)
CYPI1A2 NC

CYP2A6? 0.00692 +0.0120
CYP2B6 NC

CYP2CS8 NC

CYP2C9® 0.00519 + 0.00898
CYP2C19 NC

CYP2D6 0.990 +£0.0121
CYP2E1 ? 0.00315 + 0.00545
CYP3A4 0.0557 +£0.00248
CYP3AS5? 0.00567 £ 0.00983

SEEME SRR ZE (0=3)

NC : CLin R HAREE (AEARREDBE SN T[T HRIE]. SoRHIE RS TREILIRD 80%LA )

a  REIRFEO LN 3 EOBREF 1 REIOH, o 2 B TEHa72 B3RO b (FERHEIEIERS
NPT HE] HRARE RS TREGED 80%LL L) . 2D 2[ED Clnfliz ¥ & L CEEEEH,

26.453 Invivoft#H : ) aEn =YL (58 BE002211-07)

QWBA FABR D o TEHH U 72 R M UGB 2 WD TREMM OET 21T > 72, $78bbH, 7 v b
(Z[MCl-77Y A n =T A& HEIERIRN L O A #& 5% O SR & Il @ = it L. (kG
B FRN 4 me/kg, % 30 mgke) o OHTICIZR G 24 BEE £ TO T — VIR RO G-1% 8 Bl
FTOT—EE T,

19 FEEORBE BT S (MI~MS8, MI1~MI13 KO} M15~M22) . 17 fEfEOEGE S
BOMICEVFEE L M16 TN M20 1ZRFE) . 7 v MrRAEOUMmSEHRRHEY L 0 #iE L
R 2K 1R T,

£ 10127 v MI[MCl-7 U 3 v w =7 A& HEERIRN R O B #5855 O R TG 2 =T,
Fr RN 515 O SR P REIZ IS RZE(LIR Th > T2 (BEHUHTED 31%) . REOHEG5% Rk
BHEIZ M21 KON M22 (W s 27 ) a e a =2 AONIKS R CTE U B VR VERIAIMLS| D 7 v
7 u U BEAR) BETHoT- (B HEEDK 1%) |
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2.6.4 HEIRERER OB L
Mg TT V=R ava =y AR, RVET o= T~ VKT

#11THEZ v MZ[*Cl-7 0 ay D%?A%ﬂﬁﬁﬁﬂRW&Uﬁ:D&’ﬂifﬁ@Lﬁl R Rk A
T, EARNEEG% O MR B RBIX EICREE Th -7 (F— v EF S EE [time

proportional 0-8 h AUC pool] @ 36%) . ﬁ’%u?ﬁﬁ?‘ﬁ@m EH BRI MIS BN ETH -7 (AT L
40%)

OH

M20 - Unknown metabolite OH
only detected in RAD

M16 - Unknown metabolite M15 - Hydrolysis

only detected in RAD \ M21, M22 - foll d by glucuronidati

OH o
V4
!
—CHj
4<j {—CH; HO/ \CH3

CH3

Glycopyrronium M1, M2, M3 - Monooxygenation

OH o
/ 04<j‘N+
—CH
HO \ 8
CHj3
HO

M4, M6 - Dioxygenation

oy
N\\CH3

;\;\“[,2] CHjs

M11, M13 - Monooxygenation and desaturation HO

M5, M7, M8, M12, M17 - Dioxygenation and desaturation

1 JY3EQZD LOEERBER (S MORRVRPREYE YIHTE)
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2.6.4 HEIRERER OB L
—fA  TTY =R ave =y AR, RVET B — L T < VIR KR

& 10 S MZ[MCl-F ) aEnZD LBRREIFMIKAE EORESRORFREMER (RE5H&
0~24 B T—ILER & 547)

REMES BEmEEECxtd %%

BIRNES #O®/SE

i3 I i3 I
M16 2.5 1.4 1.2 1.0
M4/M5/M6 * 2.0 2.2 - -
M7 3.2 3.6 0.5 0.3
M8/M17/M18 2 4.9 1.5 0.4 0.3
Ml 1.5 1.6 - -
M19 - - - -
Ml11 - . . -
M2/M12 ? 3.7 2.3 - -
M20 - - - -
M3/M13 2 3.0 3.4 - -
ryyava=y s (RELKE) 31 31 - -
M21/M22 * - - 0.7 1.2
M15 - - 0.1 0.2
i 52.0 47.0 2.9 3.0
PR REBEIEEE (0~24 FE[H) ® 65 57 8.0 5.9

a: A L7, b IREOY — DB O & 51

& 11 S v MZ[M™Cl-F ) aEn =D LBRREHMIKAE CEOREROMBHAHYER (RS
% 0~8 BEfEI (D 7 — )L M 3% % 53 47)

REMES T—I)LMFRRGEEE 12T %%
BRI S #O®/SE

M16 14.5 5.6

M4/M5/M6 * 520 NQ/NQ/NQ

M7 2.6 NQ

M8/M17/M18 2 2.8° ND/NQ/ND

Ml 2.6 ND

M19 3.1 ND

Ml11 4.7 ND

M2/M12 ® 49° ND

M20 1.7 ND

M3/M13 2 5.2° ND/NQ

7sYVave=yis CRERK) 36.3 3.6

M21/M22 @ ND/ND ND

M15 4.9 40.4

it 88.4 49.6

ND : Bt REE OB RED SR HHBR AT C, &AM ChiEi cEd)

NQ : EEARGE (BRI RARR CTh o 7o 3, BEONTECILMERR rIEe

a: R L7, b A LR 0 EIA R

¢ : time proportional 0-8 h AUC pool (/>3 /L k&7 — W{EIZ X 0 FRIMRESIIE U T 7 — /L IMER 2% i)
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2.6.4 HEIRERER OB L
Mg TT V=R ava =y AR, RVET o= T~ VKT

2.6.4.6 Bt

[“C]-7' V) abt =0 A&ZMHEAMAT v MNIERIRN (4 mgkeg) KON (30 mgkg) 5 L.
PR RE PR & 45 1% 48 BER E CHIE L7z (QWBA BR D F CFEM)

Feh1% 48 BRfEE TORPHEES RIS TFFARN R 5% TREBETEEDOR 60%, #AK5% T
TN X VRS EEBIEDK) 15%TH VD . WTNOR G TH RO 5% 24 FFELA
(CHEE ST, RIPBGH REPEIERICVEZEITRR D Do T,

2.6.4.7 EVBREFHEDHEER

26471 HYaro=—Y9LIZkAHEEER

& EPHIEVEZ B (COPD) BFITAH] 320/14.4/9.6 ug (77 =K 320 pg/ 7V avrn=v
5144 ng/ BVETEH—/L9.6 ng) 1 A2EIRKERAERE LzL &, EFIRECKITS7) 2y
2 =17 5D Cruax 139 20 pg/mL Tl o7 (BRIRFEFEABR 2.7.2 0K 24 ZH) . ZD7D in vitro D
FERNT DWW TERIRIC BT 2 FAAEH 27 Hil 3 2 B0 AP IR IX 0.3 nmol/L (KJ 90 pg/mL #H
M) &Lz, Fio, WLENOREERE (1) XOMARMEFSEERE (e (X, 55
DIAETHE RN S ERE L, Z4LZE 41 200 nmol/L J2 OF 3 nmol/L & L7z,

26.4711 ZJYaEBRZ=DLIZLKS CYP [BE (5 BS001884-07. BS001884-
08. BS002367-13)

tEMFI vy —atb 7 Vavuo=v2AL (0.1~30 umol/L) %4 CYP 4y {Flo A FLE K (F
NADPH ODfFETFCTA v FaX—v gL, ZUate=y AOr#r CYP EMEHZ KRG L7,
% CYP HUAUFLET O A O FE % Ko fFEICFE S 32 BB RS CHIE LT,

BAIORER (BS001884-07) TiE. CYP1A2, 2C9. 2C19, 2D6 K (¥ 3A4/5 DFHE % vk o> HiAFL
HBEHWCIHME L7z : 77T &®F> (1A2) , v7Zu7=Fvr7 (2C9) , SSA T =z=FA Vv
(2C19) . 77 m—/L (2D6) KIRI XV T A (3A4/5) . 27U a o =17 ATHEHE R &P
(0.1~30 umol/L) T CYPIA2, 2C9, 2C19, 2D6 MU\ 3A4/5 Z[H5E L7gdo 7=,

WOFER (BS001884-08) Tid, CYP2A6, 2B6, 2C8, 2E1 &N 3A4/5 DFHEZ RO A FLE
PHWTEHMA L : 7~V (QA6) . 77’4y (2B6) . 7TEIST X (2C8) . Zuiy
¥y (2B1) Q=7 =Ty (BA4/5) . ZVavtre=u NIMRFHEEGMA (0.1~
30 umol/L) T CYP2A6, 2B6, 2C8, 2E1 K TN3A4/5 Z[HFE Lign o7z,

Fo, e MFIZuY—2zfwv, ZYatvte=v s 2 RE (0.1 XTO'1 pmol/L) T CYPIA2,
2C9. 2C19, 2D6 MUY 3A4/5 \Zxt9 2 REEMEIFRIILEMER 2 Mt L= (BS002367-13) . 7'V =
v'a =7 AL CYP IZxf L CREBMEFRIBLEER 2 R S e o 72,

PLEORER LY, 7V ave=y MIBKRMICEROH D CYP BEMEHEZ RIS Z2WVWEEZ LD
iz,
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264712 ZJY2ERZ=YLIZLSCYPEFEE (B CYP0750_R45)

U arvn=rvAilkd CYPIA2, 2B6 LT\ 3A4 B8 ER ZMat Lz, & MFfilas 7V o
=172 (0.206~50 nmol/L) % 48 HFf]A % =2-X—3 3 L., CYPIA2, 2B6 KT\ 3A4 O
mRNA FHEZHE Lz, £724 CYP 5 FHEICH R BFEEEZE L - 1A2 (77T ®F
¥ O-Bi=TF k) | 2B6 (77 m A KERIL) | 3A4 (2 XV T A ALKER(E) o

JUarvn=vAiZXb CYPIA2, 2B6 KN 3A4 @ mRNA FEH EIF QN BRI E1EH
RO N7,

264713 +FIURER—E—

2.6.4.7.1.31 JUAERZILIZES FFVAR—2—HE (G5 BS001265-56.
BS001265-54, BS001265-55. 16AZTrP2R2)

FRYAH S UAKR—2—QEE
7Y atvn=vALZk5 OATPIBl OMEEMZIRE 03~100 pmol/L TaEAfi L7z (FER
BS001265-56) , OATP1BI1 (29 2 HER TR ESIEE (100 umol/L) T 50%A0M T - 72,

F 72 OATPIB3 KT OCT! Zxf3 HHEMFEM ZIRE 03~100 umol/L THEAfl L7z (R
16AZTrP2R2) . OATPIB3 (Zxf 9 2 BHEMEMILRD ST, OCT1 (Zxid 5 BHHRIL R @ik

(100 umol/L) T 50%AJii Td> - 7=,

7Y avu=1 A% in viro T OATPIB1 LT OCT1 ZBHE L7223, [{linetmx (3 nmol/L) & @D
g 6| BERTIX OATPIB1 &KUY OCTI FHEIZ K W MHAEMERANA L B alietEid RV E 2 b
776

= 12 JVAEQZILICKBHFRYAH RSV RAR—2—DEE (ICso)

SRR HERR 25 RABEEE (%) ICso [Jinetmax /IC502 R 2

— 53— (BRE) (umol/L)

OATPI1BI HEK293- A }7Y A=F 379 >100 <3x 10-5 <l.1
OATPIB1 1787 Wm=}" (100 pmol/L)

OATPIB3  HEK293-  7hwn 2§y 10.7 NI NC NC
OATP1B3 (10 umol/L)

OCT1 HEK293-  MPP+ 45.9 >100 <3x 10-5 <l.1
OCT1 (100 pmol/L)

NI: =R, NC: HEHARE
a  R=1+fup X [[intetmax /Ki OFLHZT R fEi<1.1 D4, FEWMHAEMEH Y X 7 13K (MHLW 2018)
ICso = Ki, [Iintetmax = 3 nmol/L, fup=151.6% & E

BHRYRAH SRR —E—DQEE
JVarvron=vuhillde F&E FT7 U AKR—4—0CT2. OATI. OAT3. MATE1 KO MATE2-
K OFEEVEM 2 0.3~100 pmol/L TaEAf L 7= (GXBR 16AZTrP2R2) .

OAT1 TN OAT3 12k A HEERIZZRD b/ o 7=,
OCT2 O MATEL (29 2 FHERIT, W bEmEE (100 pmol/L) THI 60% TH - 7=,
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MATE2-K (2559 2 BLEME IR EEERN TH - 7203, i (100 pmol/L) THFHESRT
50% AT T o7,

JUavn=v AOEKRAREICBIT2IHEFEET Cux & B L, OCT2, MATE1 &' MATE2-K
DOFLEREEIZFDICEWI END, 2D F T U AR—Z—[AEIC LV FEAELEANAE U 5 TReErE
TEWEEZ BTz,

*x 13 JVIAEQZILICKEBMYRAHA S VAR—2—0DMEE (ICso)

FSURR— HER £E RAMBEEE (%) ICso A R2

52— (RE) (umol/L)  Cmax/ICso 2

OCT2 HEK?293- A NERNLI 56.3 ND"® NC NC
OCT2 (100 pmol/L)

OATI1 HEK?293- PAH 22.8 NI NC NC
OATI1 (0.3 umol/L)

OAT3 HEK293- 7rEI R 13.9 NI NC NC
OAT3 (30 pmol/L)

MATEI1 HEK293- A NERNLVI 59.9 ND ¢ NC NC
MATEI1 (100 umol/L)

MATE2-K HEK293- A NERNLI 33.5 >100 <1.5x10% <1.02
MATE2-K (100 umol/L)

ND : HHE9, NI: [EST, NC: BHARE

a R=1+fEATE Cua/Ki DB T R flil.l (OCT2, OAT1, OAT3) . <1.02 (MATEl., MATE2-K) DA,
MM EER Y A 713Ky (MHLW 2018) | ICso=Ki, FEfEATE Cmax % 0.15 nmol/L EHE  (HEFK T Ciax
0.3nmol/L, t hM¥EE AIEREEE 51.6% & 0 HH)

b JVate=UASERE (30 XUN100 pmol/L) TIXEEKIFHIETH 7208, KEE (0.3~10 pmol/L)
TITENT EEE L L2720 (20 hr—L?® 100%88) | ICsofiz R TE 2ot

¢ IRIEFE (0.3~10 pmol/L) TITIEFEKFAIE T - 7278, 30 pmol/L DFHESRITEIE L v K< |
100 pmol/L THx b & W HERA R L2720 [Co 2 B H TE o 12,

B bS5 U RKR—42—BE
sVave=v kst MEH K7 AR —%—P-gp (MDR1 X% ABCBI) } 1" BCRP
(ABCG2) DHFEEH AR 1~300 pmol/L TaEAM L7z (R BS001265-54 } OF BS001265-55)

vax vy (P-gp MAEE) ORNTOFEBHRE (Puyp) HIX. 7V abr=0 LIHFETT
10.90.0983 cm/s (x10°), 7'V 2 'm =v AEFHREERE 300 pmol/L T 9.56+0.607 cm/s (x107)
Thy, Z7Vava=y A LP-g #HELRN-T,

B ANRALZF o (BCRP MUBUELE) D Py fEHIZ, 7V abm =0 LI EFETT 151+
0.948 cr/s (x10), 7'V = ' = v At i FE 300 pmol/L T 15.9+0.290 cr/s (<109 TH 1 |
7Y atm =1 AiXBCRP ZfE L7,

L7=MR->T, ZUavn=yAL0 P-gp LT BCRP MHEIC X W MAEMERNA T 5 Alfert i g
EEZ LN,
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2647132 JY3IEQZDLA RS VARG —DOEELLGLHAREYSE (HER
16AZTrP2R2, BS000901-62)

BMYRAH S RKR—5—

JYVavue=u AR iAL NT v AKR—4—0ATl, OAT3, OCTl, OCT2, MATEl KO
MATE2-K DRE L 722 5 AREMEIC W TR L7z GRBR 16AZTrP2R2) , & b7 v AR —Z —%
FEEL X W72 HEK293 #f e OFERFMIICB T D7) at’u =7 ARV AL ZEE 0.1~
100 pmolV/L TeHii L7z, 4 b T v AR —Z —FBL L ORI 1T 2B A8 2 KD K
EWEE, MO T AR —lEANCEL D7) atu =y AORY AREZHER LT,

OAT1 KT OAT3 IZBT 2H D AALIE 20 L0 /&L, 7Y abvo=7 A% OATI K
OAT3 OEE T W E 2 bz,

OCT1. OCT2. MATEl M O MATE2-K [ZB9 A2 H D iIAAEIX 2.0 LD K&, WTILHEEED
FLEANC X ABAE R AAPLENHER SN, Lizn-oT, ZUVarvrn=vAlX OCTl. OCT2,
MATE1 ), X MATE2-K OFE L& 2 bl

BB S OREBR—2—

7V avue=g AR N7 AR — 4 —P-gp LT BCRP OFE & 72 5 Al HEMEIC DWW TRRET L
7o (FABR 16AZTrP2R2) ., P-gp XI& BCRP % ¥Hl =72 MDCK #ifiu &k OFEFRBML T/ Y =&
2 =7 AOTEmBEMA (A) 225 EEBEMA (B) ~O Py[A-B]l. KX HH (B 226 A) O
Pupp[B-A]Z R 0.1~100 pmol/L TR L. Papp[A-B]E Papp[B-A]D LD efflux ratio (=Papp[B-
A]/ Pap[A-B]) ZHH LT,

JEEE 0.1 umol/L TiX, WOz (MDRI-MDCK #ifiz, BCRP-MDCK i K ONFEF& HLAM
fa) CTH 27U avr=7AF LLOQ (0.25 nmol/L) AHKiiiD7= 8 Puyp Z7Hli CE o7, F7,
FEFE 1 umol/L TIEFERBAIIER T LLOQ Kifi CH v . FERIMILIZ %9 2% MDRI1-MDCK g &
U BCRP-MDCK i@ efflux ratio DAHxf b A H T & 220 o 72, R 10 LT 100 pmol/L Tl
FEREAMNLIZ %95 MDR1-MDCK i 2 08 BCRP-MDCK #ifii o> efflux ratio DAHXIELIZ W40 D
20 L0/hEL, ZVave=7y AZP-gp KO'BCRP OEE Tlx/oW B2 bz,

E FEFHRREER Y SA A&

b MR Z AW T ) av e =g AR IAHS T o AR —4%—0ATPIB1/1B3 DO REE &
B A[REPEIZ W TR L 72 (B BS000901-62)

b MiFHifuE 7Y av e =7 A% OATP [HEH (V7 7~A 2 SV) OFET/IFFETT
AFaX—Tarli, VZy~vAv 2 SVAFETTZVava=vyadt MEla~DEY
AT 26%IE T L7, 2L D, 7V ave=u IRV iAAL T AR —4%—0ATP1B1/1B3
DFFWIETH D Z ENRB Iz,

2.6.4.8 TDDEYENEAER

Z DO OFERIT IS E L T Ruy,
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2.6.49 ZFRR UK

TFYV=R, Y avre=rv AR ONRLVETE— LOERERKITR > TWD, bbb,
77 Y = RIZEIZ CYP3A4 TREFEIL, 7V ato=u AIFRICRE LK E U TRFHE S,
RVET B —/VIEIZIZ VI v AARICEVERT D, LEN-T, Zb 3 AlRA#EGIZLY
BN REL A AAE A3 U 2 eI R W S HEE S D,

3 KBl A G- RO KB RE TR BAEH ORI O T, 7 v P A XIZBIT 5 14 B
A G FMERER, WA XIZBIT D 3 A BBRABRGFEERBRO TK OFERNGFHH L7z, W
THNOEBES WIS TH D . AL CTHIRI ORI R Tl A REZ /R Lz, £,

X\ 3 BB A SUEAA AT 2 AT 3 0 ARG WA G% O AUC (FEE & OBl 5-[H
THERFERETHY (K 2) . TK OFERICEYENEEMME AEERITRRD bhidoTz,

L= o T, BALES O3B REEE K O TK OFEFERENS . B MZBWT 3 FlldaH s
Z X0y ERe M BRI U D REM IRV E 2 b s,
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Exposure of Budesonide after BGF or BD pMDI inhalation
30000 -
25000 -
— *
- *
£ 20000 |
<
o +Dog BD
£ 15000 " uDog BGF
g . A Humans
< 10000 -
*
5000 { 4
]
| ]
0+® ‘ ‘ ‘ : : ‘
0 20 40 60 80 100 120
Dose (pg/kg/day)
Exposure of Glycopyrrolate after BGF or GP pMDI
35000 - inhalation
30000 A *
-
E 25000 | +Dog GP
< = Dog BGF
=] .
8 20000 4 aHumans
3
= 15000 A
10000 | - v
5000
+*
0 == : . : )
0 20 40 60 80 100
Dose (png/kg/day)
Exposure of Formoterol after BGF or FF pMDI inhalation
4000 4
3500 - .
—_— *
4 1
E 3000
<2500 . .
o ] ¢ Dog FF
a’ 2000 m Dog BGF
3 1500 + AHumans
1000 | s
500 - .
0 T T T 1
0 5 10 15 20
Dose (ug/kg/day)

X 2 ARIZTFYZKR /a0 O L/ RILETO—IILEFTNEFNEBEVICHRAT
REBAFBRSLEZEEDTTYZFR (L) . JJ)aEQ=DHLA () RUKIILETO
—)L (F) OEEIKEIZHITSH AUC

BD: 7FYV=FKH, GP: ZVatr o=y A8, FF:&ALETo—/LEM, BGF: 75 YV=F/ZJVJato

=0 L /HRVET B — VO, GP BRI 3/6 7 H 594 Tl 3 1 A B D AUC, HHERBAMI 3R 2.6.7.3 15

X v5IH
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2.6.410 SEX#

Chen et al 2018

Chen N, Cui D, Wang Q, Wen Z, Finkelman RD, Welty D. In vitro drug—drug interactions of budesonide:
inhibition and induction of transporters and cytochrome P450 enzymes. Xenobiotica. 2018 Jun; 48(6):637-
646

Kaltiala et al 1974

Kaltiala E, Penttili A, Vapaatalo H, Larmi T. The fate of intravenous [*H] glycopyrrolate in man. J.
Pharm. Pharmac. 1974 May; 26(5):352-4

MHLW 2018
e SR 5 B & 3 1E 7 AR L O 72 O O EAEH T A K Z A > 2018
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2.6.5.15.1

2.6.5.15.2

2.6.5.15.3
2.6.5.154
2.6.5.15.5
2.6.5.16

EFFRYRAAH FSUAR—2—O0OATPIB1 MEE : F1JarFno=r

ErEE RS URKR—F—BCRPOMEE : FJIEQA=ZD A e,
S UAR—E2—EERVEBEDARES : VI EAZ DL .
E NAFMIRICE T HHEEIEE - U OED DA e
EMENREER © F DM e



2.6.5 BB R
A TT Y =R/ 7Y 2 r=y AR AR T r— L7~ VE K

2.6.5.1 EMPELAR . —EX
2.6.5.1.1 EVPERR . JaER=ZY LA

WBE . 7)) atn=0 A
Type of Study/Description GLP ‘ Test System ‘ Testing Facility Study Number ‘ Location in Module 4/5
Absorption No studies were conducted.
Distribution
Plasma protein binding No In vitro [ ] BS001265-58 53.2.1.1
Quantitative whole body autoradiography No Rat - 8370562 42231
Metabolism
In vitro metabolism in hepatocytes and lung | No In vitro AstraZeneca BE001294-70 5.3.2.2.1
microsomes
In vitro metabolism in expressed human CYPs No In vitro - BS001884-09 53222
In vivo metabolism No Rat AstraZeneca BE002211-07 4.224.1
Drug-drug interaction
In vitro CYP inhibition No In vitro [ ] BS001884-07 53223
In vitro CYP inhibition No In vitro [ BS001884-08 53.2.24
In vitro CYP inhibition No In vitro [ ] BS002367-13 53.2.2.6
In vitro CYP induction No In vitro - CYPO0750 R45 5.3.2.2.5
In vitro human transporter inhibition and substrate | No In vitro _ 16AZTrP2R2 5.3.2.3.1
assessment
In vitro P-glycoprotein inhibition No In vitro [ BS001265-54 53.233
In vitro BCRP inhibition No In vitro [ ] BS001265-55 53.2.3.4
In vitro OATPI inhibition No In vitro [ BS001265-56 53.23.5
In vitro hepatic uptake No In vitro AstraZeneca BS000901-62 53232
Excretion No formal studies were conducted (excretion in urine [0-48 h] was investigated in QWBA study).
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2.6.5.5 EYEEHER - 2

2.6.5.5.1 EEMEFF—+SDOFTS5T74—:JYaERZDL
WESWE . ) atvo=17 A
AR5 8370562

Species: Rat

Gender (M/F) / Number of animals: Group 2: Wistar Hanover 2M & 2F (IV) for QWBA and excretion in urine
Group 3: Long Evans 6M (IV) for QWBA
Group 5: Wistar Hanover 2M & 2F (PO) for QWBA and excretion in urine
Group 6: Long Evans 6M (PO) for QWBA

Group 1 (Wistar Hanover, 4M, 1V) and Group 4 (Wistar Hanover, 4M, PO) were used for blood collection to
evaluate PK parameters from total radioactivity in plasma (see additional information). Plasma and urine
samples from Group 1, 2, 4 and 5 were also used for investigation of in vivo metabolism (see section 2.6.5.9).

Feeding condition: IV: fed, PO: fasted

Vehicle/Formulation: 5% glucose in sterile water

Method of Administration: IV: bolus via tail vein, PO: gavage

Duration of treatment: Single dose

Dose (mg/kg): IV: 4, PO: 30

Radionuclide: 14c

Dose radioactivity (LCi/kg): 100

Study type: QWBA

Analytical method: Image analysis

Sampling time (T): Wistar Hanover: 24 and 168 hours, Long Evans: 0.25, 1, 4, 24, 72 and 168 hours for QWBA
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Concentration (ng Equivalents/g)

Male Female

Tissue 24 h 168 h 24 h 168 h
IV to Wistar Hanover

Adrenal gland(s) 418 ND 633 ND
Arterial wall ND ND ND ND
Bile ND ND ND ND
Blood BLQ ND BLQ ND
Bone ND ND ND ND
Bone marrow BLQ ND BLQ ND
Brain cerebellum ND ND ND ND
Brain cerebrum ND ND ND ND
Brain medulla ND ND ND ND
Brain olfactory lobe ND ND ND ND
Bulbo-urethral gland 169 ND NA NA
Cecum 1540 ND 7230 ND
Diaphragm 60.7 ND 93.1 ND
Epididymis 65.0 ND NA NA
Epiphyseal line ND ND ND ND
Esophagus 102 ND 92.7 ND
Exorbital lacrimal gland 197 ND 219 ND
Eye lens ND ND ND ND
Eye uveal tract ND ND ND ND
Eye(s) ND ND ND ND
Fat (abdominal) ND ND ND ND
Fat (brown) 531 ND 933 ND
Harderian gland 126 ND 70.5 ND
Intra-orbital lacrimal gland 93.9 ND 95.2 ND
Kidney cortex 305 BLQ 373 ND
Kidney medulla 490 BLQ 383 ND
Kidney(s) 385 BLQ 378 ND
Large intestine 272 ND 444 ND
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Concentration (ng Equivalents/g)

Male Female
Tissue 24 h 168 h 24 h 168 h
Liver 1530 151 977 60.3
Lung(s) 70.4 ND 87.0 ND
Lymph node(s) BLQ ND 64.1 ND
Muscle ND ND BLQ ND
Myocardium 74.4 ND 83.0 ND
Nasal turbinates 182 ND 122 ND
Ovary(ies) NA NA BLQ* ND
Pancreas 239 ND 229 ND
Pituitary gland 138 ND 108 BLQ
Preputial gland NR ND 300* ND
Prostate gland 76.9 ND NA NA
Salivary gland(s) 249 ND 236 ND
Seminal vesicle(s) 78.3% ND NA NA
Skin (nonpigmented) BLQ ND BLQ ND
Small intestine 54.7 ND 130 ND
Spinal cord ND ND ND ND
Spleen BLQ ND ND ND
Stomach 146 ND 185 ND
Testis(es) BLQ ND NA NA
Thymus 46.9 ND BLQ ND
Thyroid 292 ND 309 ND
Urinary bladder 138 ND 46.6 ND
Urine 2370 ND 473 ND
Uterus NA NA BLQ ND
BLQ  Below the limit of quantitation (<42.8 ng equivalents/g)
NA Not applicable
ND Not detectable (sample shape not discernible from background or surrounding tissue)
NR Not represented (tissue not present in section)
a Tissue appeared to be fat soaked
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Concentration (ng Equivalents/g)

Male Female

Tissue 24 h 168 h 24 h 168 h
PO to Wistar Hanover

Adrenal gland(s) BLQ? ND BLQ ND
Arterial wall ND ND ND ND
Bile ND ND ND ND
Blood 362 ND BLQ ND
Bone ND ND ND ND
Bone marrow ND ND ND ND
Brain cerebellum ND ND ND ND
Brain cerebrum ND ND ND ND
Brain medulla ND ND ND ND
Brain olfactory lobe ND ND ND ND
Bulbo-urethral gland ND ND NA NA
Cecum 1570 ND 1760 ND
Diaphragm ND ND ND ND
Epididymis ND ND NA NA
Epiphyseal line ND ND ND ND
Esophagus 935 ND ND ND
Exorbital lacrimal gland ND ND ND ND
Eye lens ND ND ND ND
Eye uveal tract ND ND ND ND
Eye(s) ND ND ND ND
Fat (abdominal) ND ND ND ND
Fat (brown) ND ND ND ND
Harderian gland ND ND ND ND
Intra-orbital lacrimal gland ND ND ND ND
Kidney cortex 593 ND BLQ ND
Kidney medulla 683 ND BLQ ND
Kidney(s) 641 ND BLQ ND
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Concentration (ng Equivalents/g)

Male Female
Tissue 24 h 168 h 24 h 168 h
Large intestine 3140 ND 1250 ND
Liver 3590 BLQ 1320 BLQ
Lung(s) BLQ ND ND ND
Lymph node(s) ND ND ND ND
Muscle ND ND ND ND
Myocardium BLQ ND ND ND
Nasal turbinates ND ND ND ND
Ovary(ies) NA NA ND ND
Pancreas ND ND ND ND
Pituitary gland 975 ND ND ND
Preputial gland ND ND ND ND
Prostate gland ND ND NA NA
Salivary gland(s) ND ND ND ND
Seminal vesicle(s) ND ND NA NA
Skin (nonpigmented) ND ND ND ND
Small intestine 1810 ND 699 ND
Spinal cord ND ND ND ND
Spleen ND ND ND ND
Stomach 801 ND 876 ND
Testis(es) ND ND ND ND
Thymus ND ND ND ND
Thyroid ND ND ND ND
Urinary bladder ND ND NA ND
Urine 14300 ND 2770 ND
Uterus NA NA ND ND
BLQ  Below the limit of quantitation (<320 ng equivalents/g)
NA Not applicable
ND Not detectable (sample shape not discernible from background or surrounding tissue)

a Tissue appeared to be fat soaked
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Concentration (ng Equivalents/g)

Tissue 0.25h 1h 4 h 24 h 72h 168 h
IV to Long Evans

Adrenal gland(s) 1210* 1060* 782° 5532 50.7% ND
Arterial wall 1850 1010 403 ND ND ND
Bile ND ND ND ND ND ND
Blood 853 477 136 BLQ ND ND
Bone 49.9 BLQ BLQ ND ND ND
Bone marrow 614 309 135 BLQ ND ND
Brain cerebellum 108 56.3 BLQ ND ND ND
Brain cerebrum 169 139 523 ND ND ND
Brain medulla 94.9 49.2 BLQ ND ND ND
Brain olfactory lobe 136 185 59.2 ND ND ND
Bulbo-urethral gland NR 689 404 197 ND ND
Cecum 1110 635 1630 1300 BLQ ND
Diaphragm 459 1130 155 119 BLQ ND
Epididymis 875° 4212 181 63.3 ND ND
Epiphyseal line 1490 438 162 ND ND ND
Esophagus 2690 686 1540 106 ND ND
Exorbital lacrimal gland 777 576 386 272 ND ND
Eye lens 54.6 111 BLQ ND ND ND
Eye uveal tract 1680 955 513 251 219 137
Eye(s) 404 282 124 56.1 BLQ BLQ
Fat (abdominal) BLQ ND ND ND ND ND
Fat (brown) 1850 958 762 657 144 90.9
Harderian gland 572 385 280 126 53.8 ND
Intra-orbital lacrimal gland 976 323 349 219 BLQ ND
Kidney cortex 11700 3030 867 299 85.9 BLQ
Kidney medulla 22700 5270 1500 457 161 BLQ
Kidney(s) 16300 3810 1030 364 118 BLQ
Large intestine 1620 944 349 334 BLQ ND
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Concentration (ng Equivalents/g)

Tissue 0.25 h 1h 4 h 24 h 72 h 168 h
Liver 25900 12500 5260 1450 467 169
Lung(s) 1480 690 302 71.5 ND ND
Lymph node(s) 1210 428 173 BLQ ND ND
Muscle 238 82.5 BLQ BLQ ND ND
Myocardium 806 366 218 73.9 ND ND
Nasal turbinates 727 1820 476 260 63.2 ND
Pancreas 1580 1630 1130 202 BLQ ND
Pituitary gland 1450 1090 586 226 63.1 ND
Preputial gland 1900* 1020* 843 1942 BLQ? ND
Prostate gland 979 398 287 77.5 BLQ ND
Salivary gland(s) 1920 1460 804 256 BLQ ND
Seminal vesicle(s) 2492 225% 103 176 BLQ* ND
Skin (nonpigmented) 868 322 99.3 BLQ ND ND
Skin (pigmented) 784 350 140 75.1 43.8 ND
Small intestine 3380 3260 792 94.4 ND ND
Spinal cord 79.5 64.7 BLQ ND ND ND
Spleen 983 369 129 BLQ ND ND
Stomach 1500 1950 602 165 BLQ ND
Testis(es) 386 159 78.7 BLQ ND ND
Thymus 1320 649 344 53.6 ND ND
Thyroid 2240 1670 1370 623 72.0 ND
Urinary bladder NDP NDP 427 105 BLQ ND
Urine 387000 115000 83700 3130 99.9 BLQ
BLQ  Below the limit of quantitation (<42.8 ng equivalents /g)

ND Not detectable (sample shape not discernible from background or surrounding tissue)

NR Not represented (tissue not present in section)

a Tissue appeared to be fat soaked

b Tissue not detectable due to flare from urine
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Concentration (ng Equivalents/g)

Tissue 0.25h 1h 4 h 24 h 72h 168 h
PO to Long Evans

Adrenal gland(s) 1120* 480? BLQ? ND ND ND
Arterial wall ND ND ND ND ND ND
Bile ND ND ND ND ND ND
Blood BLQ 714 513 BLQ ND ND
Bone ND ND ND ND ND ND
Bone marrow ND ND ND ND ND ND
Brain cerebellum ND ND ND ND ND ND
Brain cerebrum ND ND ND ND ND ND
Brain medulla ND ND ND ND ND ND
Brain olfactory lobe ND ND ND ND ND ND
Bulbo-urethral gland ND ND BLQ ND ND ND
Cecum ND ND ND° 3130 BLQ ND
Diaphragm BLQ ND ND ND ND ND
Epididymis ND ND BLQ ND ND ND
Epiphyseal line ND ND ND ND ND ND
Esophagus ND 5840 1460 ND ND ND
Exorbital lacrimal gland ND BLQ ND ND ND ND
Eye lens ND ND ND ND ND ND
Eye uveal tract ND ND ND ND ND ND
Eye(s) ND ND ND ND ND ND
Fat (abdominal) ND ND ND ND ND ND
Fat (brown) ND ND ND ND ND ND
Harderian gland ND ND ND ND ND ND
Intra-orbital lacrimal gland ND BLQ ND ND ND ND
Kidney cortex 769 2100 1530 BLQ ND ND
Kidney medulla 1200 3430 1620 388 BLQ ND
Kidney(s) 1020 2390 1570 341 ND ND
Large intestine ND BLQ 414 367 ND ND
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Concentration (ng Equivalents/g)

Tissue 0.25 h 1h 4 h 24 h 72h 168 h
Liver 4690 9390 13000 2340 1030 360
Lung(s) ND 389 341 ND ND ND
Lymph node(s) ND ND ND ND ND ND
Muscle ND ND BLQ ND ND ND
Myocardium ND BLQ ND ND ND ND
Nasal turbinates ND ND ND ND ND ND
Pancreas 528 BLQ BLQ ND ND ND
Pituitary gland ND ND ND ND ND ND
Preputial gland ND ND ND ND ND ND
Prostate gland ND ND ND ND ND ND
Salivary gland(s) ND BLQ ND ND ND ND
Seminal vesicle(s) ND ND ND ND ND ND
Skin (nonpigmented) ND BLQ ND ND ND ND
Skin (pigmented) ND BLQ ND ND ND ND
Small intestine ND 9450 4900 324 ND ND
Spleen BLQ ND ND ND ND ND
Stomach 8930 12900 1190 BLQ ND ND
Testis(es) ND ND BLQ ND ND ND
Thymus ND BLQ ND ND ND ND
Thyroid ND BLQ ND ND ND ND
Urinary bladder BLQ 577 518 ND ND ND
Urine 2660 21900 90300 1400 BLQ ND
BLQ  Below the limit of quantitation (<320 ng equivalents /g)

ND Not detectable (sample shape not discernible from background or surrounding tissue)

a Tissue appeared to be fat soaked

b Tissue not detectable due to flare from gastrointestinal contents
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Additional information:
Blood was collected from each animal in Group 1(4 M, IV, Wistar Hanover [WH] rats) and 4 (4 M, PO, WH rats) at approximately 0.083, 0.25, 2, 4, 8, 24,

48, 72, and 96 hours postdose. The mean pharmacokinetic parameters for radioactivity in plasma are presented below.

Dose route (Dose) | tmax (h) Cmax (ng €q/9) ty (h) AUCo.t (ng eq-h/g) AUCo-» (ng eqg-h/g) Co (ng eq/g)
IV (4 mg/kg) 0.083 5160 11.9 5560 6420 8230
PO (30 mg/kg) 7.00 1080 NC 13600 NC NA

NA Not applicable, NC Not calculable

Urine was collected from all surviving animals/sex/group in Groups 2 (IV, WH rats) and 5 (PO, WH rats) at 0-24 and 24-48 hours postdose.

After an intravenous administration of *C-glycopironium to WH rats, radioactivity excreted in urine was 63.3 (male) and 56.3% (female) of the administered
dose over 0 to 48 hours. After an oral administration, the recovery was lower and was 7.76 (male) and 7.16% (female) over the same time period. There did
not appear to be any difference in the rate of excretion between the genders.

Dose route (Dose)  Sample Time Point (h)  Animal (Male) Animal (Female)
IV (4 mg/kg) R0O101 R0O102 Average R0601 R0602 Average
Urine 0-24 60.7 64.4 62.6 49.7 61.2 554
24 - 48 - 1.47 NC - 1.85 NC
Subtotal 60.7 65.9 63.3 49.7 63.0 56.3
Cage Rinse 0-24 3.00 2.47 2.73 2.25 1.06 1.66
Subtotal 3.00 2.47 2.73 2.25 1.06 1.66
Cage Wash 0-24 1.99 - NC 3.08 - NC
24 - 48 - 1.44 NC - 2.51 NC
Subtotal 1.99 1.44 1.71 3.08 2.51 2.79
Cage Wipe 0-24 0.276 - NC 0.420 - NC
24 - 48 - 0.592 NC - 0.178 NC
Subtotal 0.276 0.592 0.434 0.420 0.178 0.299
Total 66.0 70.4 68.2 554 66.7 61.1
PO (30 mg/kg) R0401 R0402 Average RO701 R0702 Average
Urine 0-24 9.39 5.59 7.49 4.59 6.22 5.40
24 - 48 - 0.534 NC - 3.52¢ NC
Subtotal 9.39 6.13 7.76 4.59 9.73 7.16
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Dose route (Dose)  Sample Time Point (h)  Animal (Male) Animal (Female)

Cage Rinse 0-24 0.268 0.777 0.522 0.328 0.600 0.464
Subtotal 0.268 0.777 0.522 0.328 0.600 0.464

Cage Wash 0-24 1.87 - NC 0.513 - NC
24 — 48 - 2.88 NC - 0.608 NC
Subtotal 1.87 2.88 2.38 0.513 0.608 0.560

Cage Wipe 0-24 4.40 - NC 0.177 - NC
24 — 48 - 0.200 NC - 0.0633 NC
Subtotal 4.40 0.200 2.30 0.177 0.0633 0.120
Total 15.9 9.99 13.0 5.61 11.0 8.30

Each value represents % of radioactive dose. =~ NC Not calculated

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, _, .

Study in compliance with GLP: No
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2.6.5.6

2.6.5.6.1

EVBEGER . EAKES

Invito ER#ES : J)aEQ=DL

WESWE . ) atvo=17 A

RERE S - BS001265-58

Study system: /n vitro

Target entity, test system and method: Frozen plasma, generated using K,-EDTA anticoagulant were purchased from Bioreclamation, LLC (123 Frost St.
Suite 115 Westbury, NY 11590), Equilibrium Dialysis RED Device
Species (strain): Mouse CD-1, Rat Han Wistar, Rabbit New Zealand White, Dog Beagle and Human

Gender (M/F)/Number of animals: Mouse: male, pool of n>3, Rat: male, pool of n>3, Rabbit: female, pool of n>3, Dog: male, pool of n>3, Human:

male, pool of n>3

Substance analyzed: Glycopyrronium
Analytical method: HPLC-MS/MS (Glycopyrronium lodide-d3 used as internal standard)

Glycopyrronium % Free

concentration Mouse Rat Rabbit® Dog Human
(nmol/L)

0.2 NC? NC? NC? NC? NC?

2 60.6 = 4.36 78.5+6.27 114 +7.77 66.0 + 6.97 45.8 £9.57
50 64.9+1.25 68.9 £4.99 94.0 + 3.68 61.5+3.59 52.2+2.99
500 64.4+4.47 70.0 £2.37 94.3 +3.55 62.3+2.05 56.8 +0.370
2-500 (Mean) 63.3+2.35 72.5+5.24 101 £11.5 63.3£2.41 51.6 £5.57

NC Not calculated

a All the buffer concentrations for three replicates were BLOQ (<0.1 nmol/L).

b Values affected by the stability issue in rabbit plasma
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Additional Information:

The recovery of glycopyrronium in the rabbit plasma protein binding experiment using equilibrium dialysis methodology was relatively low (~50%). The
rabbit was therefore determined again by ultrafiltration. The results in rabbit plasma was considered more accurate when determined using ultrafiltration
methodology as the percentage unbound determined using equilibrium dialysis methodology is affected by the stability issue in rabbit plasma.

Glycopyrronium concentration (nmol/L) % Free
Rabbit

2 82.2+5.09

50 78.1 £2.97

500 77.7+3.81

2-500 (Mean) 79.3+£2.52

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, P.R. China

Study in compliance with GLP: No
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2.6.5.9 sEshReshER - X% : In Vivo

2.6.5.9.1 Sy FRERUCMBRRE AR : )3 EQD=ZD LA

WESWE . ) atvo=17 A

AERE S BE002211-07

Species: Rat

Gender (M/F) / Number of animals: Samples collected from QWBA study (see section 2.6.5.5.1)
Group 1: Wistar Hanover 4M (IV) for blood collection
Group 2: Wistar Hanover 2M & 2F (IV) for urine collection
Group 4: Wistar Hanover 4M (PO) for blood collection
Group 5: Wistar Hanover 2M & 2F (PO) for urine collection

Feeding condition: IV: fed, PO: fasted

Vehicle/Formulation: 5% glucose in sterile water

Method of Administration: IV: bolus via tail vein, PO: gavage

Duration of treatment: Single dose

Dose (mg/kg): IV: 4, PO: 30

Radionuclide: HC

Dose radioactivity (LCi/kg): 100

Analytical method: UPLC combined with radioactivity monitoring and mass spectrometry
Sampling time (T): Urine: pooled 0-24 h, Plasma: pooled 0.25-8 h for PO, pooled 0.083-8 h for IV
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Quantitative estimates of glycopyrronium and metabolites in urine collected 0-24 h after single oral administration of *C-glycopyrronium

Compound LC RAM tr (min)  Urine Urine

% of excreted radioactivity % of dose

Male Female Male Female
Mi16 1.0 14.8 17.4 1.2 1.0
M4/M5/M6* 2.9 NQ/NQ/NQ NQ/NQ/NQ - -
M7 3.2 6.6 4.9 0.5 0.3
M8/M17/M18* 3.5 5.5° NQ/4.7/4.7° 0.4 0.3
M1 4.1 NQ NQ - -
M19 45 NQ NQ - -
Ml1 5.0 NQ NQ - -
M2/M12° 5.4 NQ/NQ NQ/NQ - -
M20 6.0 ND ND - -
M3/M132 6.4 ND/NQ NQ/NQ - -
14C-Glycopyrronium 11.1 NQ NQ - -
M21/M222 11.8 8.5° 20.7° 0.7 1.2
M15 13.0 0.8 3.1 0.1 0.2
Sum 36.1 50.8 2.9 3.0
Total radioactive dose 8.0° 5.9¢

ND Not Detected. The radioactivity was below the limit of detection and MS did not indicate any presence of the metabolite corresponding to the given retention time.
NQ Not Quantified. The radioactivity was below limit of detection but the corresponding metabolite formation was confirmed by MS.

a Co-eluting metabolites. The value represents the total radioactivity of the co-eluting fractions.

b Unknown proportion between co-eluting metabolites.

c Total radioactivity in urine collected in the interval 0-24 h (sum of urine and cage rinse) reported in - study 8370562

tr  Retention time in the radiochromatogram
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Quantitative estimates of glycopyrronium and metabolites in urine collected 0-24 h after single intravenous administration of '4C-
glycopyrronium

Compound LC RAM Retention Urine Urine

tr (min) % of excreted radioactivity % of dose

Male Female Male Female

Mi16 1.0 3.9 2.5 2.5 1.4
M4/M5/M6* 2.9 3.1b 3.9/ND/3.9° 2.0 2.2
M7 3.2 4.9 6.5 3.2 3.6
M8/M17/M18* 3.5 7.5b ND/2.7/2.7° 4.9 1.5
M1 4.1 2.3 2.8 1.5 1.6
M19 45 NQ NQ - -
M11 5.0 NQ NQ - -
M2/M12* 5.4 5.6 4.1b 3.7 2.3
M20 6.0 ND ND - -
M3/M13? 6.4 4.6 6.1° 3.0 34
14C-Glycopyrronium 11.1 48.1 56.0 31 31
M21/M222 11.8 ND/ND ND/ND - -
M15 13.0 ND ND - -
Sum 80.0 84.5 52.0 47.0
Total radioactive dose 65° 55¢

ND Not Detected. The radioactivity was below limit of detection and corresponding metabolite formation was not confirmed by MS.
NQ Not Quantified. The radioactivity was below limit of detection but the corresponding metabolite formation was confirmed by MS.
a Co-eluting metabolites. The value represents the total radioactivity of the co-eluting fractions detected.

b Unknown proportion between co-eluting metabolites.

c Total radioactivity in urine collected in the interval 0-24h (sum of urine and cage rinse) reported in - study 8370562

22



2.6.5 BB R
—fk4  TTY =R 7Y ava =y ARG RVET B — LT < VERIE KR

Glycopyrronium and metabolites in plasma collected 0-8 h after a single oral and intravenous administration (% of total radioactivity ©)

LC RAM Plasma

Compound Retention tr (min) Male

v PO
Ml16 1.0 14.5 5.6
M4/M5/M6* 2.9 5.2° NQ/NQ/NQ
M7 3.2 2.6 NQ
M8/M17/M18* 3.5 2.8° ND/NQ/ND
M1 4.1 2.6 ND
M19 4.5 3.1 ND
Mil1 5.0 4.7 ND
M2/M12* 5.4 4.9b ND
M20 6.0 1.7 ND
M3/M132 6.4 5.2° ND/NQ
14C-Glycopyrronium 11.1 36.3 3.6
M21/M222 11.8 ND/ND ND
MI15 13.0 4.9 40.4
Sum % of radioactivity 88.4 49.6

ND Not Detected. The radioactivity was below limit of detection and corresponding metabolite formation was not confirmed by MS.
NQ Not Quantified. The radioactivity was below limit of detection but the corresponding metabolite formation was confirmed by MS.
a Co-eluting metabolites. The value represents the total radioactivity of the co-eluting fractions detected.

b Unknown proportion between co-cluting metabolites.

c Time proportional 0-8 h AUC pool (changed pooled plasma volumes depending on sampling time by Hamiltonpool method)

Study conducted by the applicant: Yes
If no, indicate the name and address of the institute that conducted the study:
Study in compliance with GLP: No
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2.6.5.10 EWENEFER : K35 : In Vitro

2.6.5.10.1 BRI I OY—LALIZE TS invitroRE : F)aEDQD=D L

WESWE . ) atvo=17 A
RERE S BE001294-70

Type of study:

In Vitro Metabolism of ['*C]Glycopyrronium in Hepatocytes from Man, Rat, Dog, Mouse and Rabbit and in Lung Microsomal Fractions from Rat, Dog and
Human (non-smoker)

Method:

[**C]glycopyrronium (10 pumol/L) was incubated with hepatocytes for 0 and 240 minutes and control compounds for 0 and 60 minutes, also with lung
microsomes ([*C]glycopyrronium: 5 pmol/L) for 0 and 60 minutes. Albendazole, dextromethorphan and sildenafil were used as positive controls in the
hepatocyte incubations. Albendazole and tacrine were used as positive controls in the lung microsome incubations.

Metabolite profiles of ['*C]glycopyrronium from the hepatocyte and lung microsome samples were performed using Ultra-performance liquid
chromatography (UPLC) combined with radioactivity monitoring (RAM) and mass spectrometry (MS). Separate sample injections were made for RAM and
MS detection respectively. RAM was used for recording of metabolites profiles and quantification and MS for structural elucidation of metabolites.
Total radioactivity was measured using static liquid scintillation counting analysis.

The radiochromatograms from all samples were integrated for parent compound and separated metabolites. Average background values were taken at the
beginning and the end of each chromatogram. A signal-to-noise ratio > 3 gave limit of detection (LOD) of 0.3 % of total integrated radioactivity. Due to
impurities in the human 0 min hepatocyte sample only metabolites representing > 1 % of total integrated radioactivity in at least one species were reported in
the metabolite evaluation. For metabolites > 1 % in at least one species, this metabolite is reported as NQ (not quantified) for those species where the
metabolite was detected by MS, but was < 1 % of the total integrated radioactivity.
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Tabulated results: Observed charged molecules, proposed elemental compositions and transformations of [*Clglycopyrronium and
metabolites formed in hepatocytes from human and animals

LC-RAM Observed Proposed Error Proposed modification Proposed structure
Metabolite tR (min) m/z? composition (mDa)
[*C]Glyco 11.4 3202111 [“C]CisH»NOs" 0.9 Parent oH o
pyrronium c @
o .
N—CHjz
\
CHg
M1 4.4 336.2041 [*C]C1sH2sNO4* -1.0 Monooxygenation O'LC//O
\O’C\ .
/ N—CHs
HO CH3
M2 5.6 336.2048 ["*C]C1sH2sNO4* -0.3 Monooxygenation ™, C//O
\O’C\ .
/ N—CHs
HO CH3
M3 6.8 336.2049 [*C]C1sH2sNO4* -0.2 Monooxygenation ™, C//O
\O’C\ .
/ N—CHs
HO CH3
M4 3.2 352.2003 [*4C]C1sH2sNOs* 0.3 Dioxygenation O":4 9
c
)
HO / | CHs
o CH,
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Tabulated results: Observed charged molecules, proposed elemental compositions and transformations of [*Clglycopyrronium and
metabolites formed in hepatocytes from human and animals

LC-RAM Observed Proposed Error Proposed modification Proposed structure
Metabolite tR (min) m/z? composition (mDa)
M5 3.2 350.1861 ['4C]CsH26NOs" 1.8 Dioxygenation and desaturation oH o

M6 3.2 352.2003 ['4C]CsH2sNOs" 0.3 Dioxygenation
M7 3.5 350.1842 [**C]C1sH26NOs" -0.1 Dioxygenation and desaturation
M8 3.9 350.1842 [*4C]CsH26NOs" -0.1 Dioxygenation and desaturation
M9 4.4 352.1996 ['4C]CsH2sNOs" -0.4 Dioxygenation
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Tabulated results: Observed charged molecules, proposed elemental compositions and transformations of [*Clglycopyrronium and
metabolites formed in hepatocytes from human and animals

LC-RAM Observed Proposed Error Proposed modification Proposed structure
Metabolite tR (min) m/z? composition (mDa)
M10 4.4 336.2053 [*C]C1sH2sNO4* 0.2 Monooxygenation ™

o
C
\
/ N—CHs
CH3

HO

Ml1 5.1 334.1904 [*C]C1sH26NO4* 1.0 Monooxygenation and
desaturation

M12 5.6 350.1844 ['4C]CsH26NOs" 0.1 Dioxygenation and desaturation

M13 6.8 334.1900 [14C]CisH26NO4" 0.6 Monooxygenation and
desaturation

M14 8.0 ND ND ND Unknown No structure assigned

M15 13.1 221.1029 ["*C]C12H;605 3.0° Hydrolysis  (verified  with OH P
synthesized metabolite 14C\
AZ11951046) OH

a All observed m/z values were generated in the positive ionization mode and were within 3 mDa accurate mass error of the theoretical value except for M15 that was
generated in the negative ionization mode.

b Calculated from the theoretical mass.

ND Detected by LC/RAM but no corresponding LC/MS peak detected
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Tabulated results: Quantitative estimates (% integrated radioactivity) of ['“C]glycopyrronium and metabolites

LC-RAM % of total % of total % of total % of total % of total

Compound {R (min) radioactivity radioactivity radioactivity radioactivity radioactivity

Human Dog Rat Mouse Rabbit
[**C]Glycopyrronium 11.5 94.3 94.6 6.1 49.8 9.7
MI1/M9/M10? 4.4 NQ/ND/NQ NQ/ND/NQ 11.2° 2.4/NQ/ND 9.8/ND/NQ
M2/M122 5.6 2.1/ND 2.4/ND 25.5° 12.0 43.6/NQ
M3/M132 6.8 NQ/ND 1.6/NQ 36.7/ND 30.0° 24.4°
M4/M5/M6* 3.1 ND/ND/ND ND/ND/ND 11.1b 1.0b NQ/ND/NQ
M7 3.5 ND ND 1.8 1.0 NQ
M8 3.8 ND ND 1.9 ND ND
Mil1 5.1 NQ ND 2.2 1.6 NQ
M14 8.0 ND ND ND ND 2.3
MI15 13.1 ND ND ND NQ 6.7
Sum 96.4 98.6 96.6 97.9 96.4

Important findings:

The remaining fraction of ['*C]glycopyrronium after 240 minutes of incubation in hepatocytes accounted for 94.3 % of the radioactivity in human, 94.6 % in
dog, 6.1 % in rat, 49.8 % in mouse and 9.7 % in rabbit.

All metabolites observed in the human hepatocyte sample were also observed in at least one of the investigated pre-clinical animal species samples.

Several metabolic pathways were mapped in the hepatocyte incubations and in total 15 metabolites were found. Major metabolic pathways of
['*C]glycopyrronium in most species were monooxygenation (M1-M3), dioxygenation (M4, M6) and monooxygenation in combination with desaturation
(M13). The proposed predominant metabolic positions are in the aromatic and cyclopentane ring moieties.

[**C]Glycopyrronium showed no turn-over in either human, rat or dog lung microsomes.

Additional information:
Metabolic phase I and phase II capacity of the hepatocytes and of the lung microsomes were evaluated and confirmed by monitoring the formation of relevant
metabolites of the positive controls. The metabolic capacity was accepted in all test systems.

Study conducted by the applicant: Yes
If no, indicate the name and address of the institute that conducted the study:
Study in compliance with GLP: No
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2.6.5.11 EMERERER - HE BRI

WERE - ) aa =7 A
AERE S BE002211-07

OYOH
OH o OH
M20 - Unknown metabolite OH - =
only detected in RAD
M16 - Unknown metabolite M15 - Hydrolysis

only detected in RAD M21, M22 - Hydrolysis followed by glucuronidation

\\ |

/ OH o
OH o
/
HO NS_CH3 0 N
S B _— —
\r\\ [-2] CH, O N+— Ho/ \ CH3
HO b \ CHs CH;,
CHs

2

@)

M18, M19 - Dioxygenation and two times desaturation

OH o
e
N\\CH3

T2 CHs

M1, M2, M3 - Monooxygenation

OH o
/ OACI‘\I*‘
—CH
HO \ 78
CHj
HO

M11, M13 - Monooxygenation and desaturation M4, M6 - Dioxygenation

Glycopyrronium

HO

M5, M7, M8, M12, M17 - Dioxygenation and desaturation
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2.6.5.12 EYBERER EYRBHBZEOFE BT
2.6.5.12.1 E FIFMEBEIZ BT CYP SEE (CYP1A2. 2B6. 3A4) : F1)yarFo=vYL

WEE . ) arve=y A
AR5« CYP0750 R45

Type of study: In vitro induction of CYP1A2, 2B6, and 3A4 in primary cultures of human hepatocytes by glycopyrronium. (CYP0750 R45)

Method: Glycopyrronium was incubated in preparations of human hepatocyte cultures prepared from cryopreserved hepatocytes (n=3 donors) at
concentrations of 0.206-50 nmol/L. Hepatocytes were also incubated with positive control inducing agents, omeprazole (0.0488-50 pmol/L) for CYP1A2,
phenobarbital (1.95-2000 pmol/L) and CITCO (0.000488-0.5 umol/L) for CYP2B6, and rifampicin (0.00640-20 umol/L) for CYP3A4. After 48 hours
exposure induction of CYP1A2, CYP2B6, and CYP3A4 enzyme activity was determined in situ in conjunction with probe substrates selective for these drug-
metabolizing enzymes. The mRNA expression levels of these enzymes were evaluated using quantitative RT-PCR. The cytotoxicity potential of
glycopyrronium towards hepatocyte cultures was tested using an MTT assay at the end of the 48 hour exposure period.

Tabulated results:
ECso, Emax, and F2 values for induction of CYP1A2 mRNA expression and activity by AZ12392010 (Glycopyrronium) and omeprazole

Hepatocyte  Assay AZ12392010 (Glycopyrronium) Omeprazole
batch ECso (MmoI/L)  Emax F2 (umol/L) % positive control ECso (umol/L) Emax F2 (umol/L)
response
HUM4055B mRNA NI NI NI NI NC >38.7 NC
Activity NI NI NI NI NC >22.52 NC
HUM4105A mRNA NI NI NI NI NC >19.6 1.41
Activity NI NI NI NI NC >11.52 NC
HUM4113 mRNA NI NI NI NI NC >46.3 NC
Activity NI NI NI NI NC >16.7 NC

a Observed Emax at 12.5 pmol/L
NC Not calculable
NI  No induction
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ECso, Emax, and F2 values for induction of CYP2B6 mRNA expression and activity by AZ12392010 (Glycopyrronium), phenobarbital and CITCO

Hepatocyte  Assay AZ12392010 (Glycopyrronium) Phenobarbital CITCO
batch ECso Emax F2 % positive ECso Emax F2 ECso Emax F2
(umol/L) (umol/L) control (umol/L) (umol/L)  (umol/L) (umol/L)
response?
HUMA4055B mRNA NI NI NI NI NC >4.15 NC NC >2.92 NC
Activity NI NI NI NI NC >2.96 NC NC >2.02 NC
HUM4105A mRNA NI NI NI NI NC >6.20 NC NC >4.07 NC
Activity NI NI NI NI NC >12.6 86.4 NC >4.81 0.0367
HUMA4113 mRNA NI NI NI NI NC >8.16 NC NC >3.19 NC
Activity NI NI NI NI NC >5.71 133 NI NI NI
a Percent positive control response is calculated relative to phenobarbital
NC Not calculable
NI  No induction
ECso, Emax, and F2 values for induction of CYP3A4 mRNA expression and activity by AZ12392010 (Glycopyrronium) and rifampicin
Hepatocyte Assay AZ12392010 (Glycopyrronium) Rifampicin
batch ECso (Mmol/L)  Emax F2 (umol/L) % positive control ECso (umol/L) Emax F2 (umol/L)
response
HUMA4055B mRNA NI NI NI NI NC >99.6 NC
Activity NI NI NI NI NC >9.06 0.0945
HUMA4105A mRNA NI NI NI NI NC >108 NC
Activity NI NI NI NI NC >14.6 NC
HUMA4113 mRNA NI NI NI NI NC >152 NC
Activity NI NI NI NI NC >7.04 NC

Values are Calculated value + standard error (where appropriate)
NC Not calculable
NI No induction
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Important findings:

Treatment with up to 50 nmol/L glycopyrronium for 48 hours showed no decrease in hepatocyte viability in the cultures from all three donors tested. The
viability results were consistent with the observed morphological changes in the hepatocyte monolayers.

Glycopyrronium, at concentrations up to 50 nmol/L, demonstrated no induction of CYP1A2, CYP2B6 and CYP3A4 mRNA expression or enzyme activity.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, _, _, -, -

Study in compliance with GLP: No
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Type of study:

Metabolism of glycopyrronium in ten heterologously expressed human cytochrome P450 (CYP) isoforms.

Method:

Glycopyrronium was incubated with bactosomes prepared from E. coli bacteria which heterologously express individual human CYP isoforms. Incubations
for 30 minutes at 2 pmol/L of glycopyrronium and 100 pmol/mL of CYP protein.

CYP isoform involvement in glycopyrronium metabolism was confirmed by the assessment of test compound loss by mass spectrometry. Phenacetin,
coumarin, bupropion, ibuprofen, metoprolol, chlorzoxazone (2 pmol/L) were used as positive controls for CYP1A2, CYP2A6, CYP2B6, CYP2C9, CYP2D6
and CYP2EI, respectively. Amitriptyline (2 umol/L) was used as a positive control for CYP2C8 and CYP2C19. Testosterone (2 pmol/L) was used as a
positive control for CYP3A4 and CYP3AS.

Tabulated results:

Isoform CLint (uL/min/pmol CYP protein)
CYP1A2 NC

CYP2A6* 0.00692 +0.0120
CYP2B6 NC

CYP2C8 NC

CYP2C9* 0.00519 £+ 0.00898
CYP2C19 NC

CYP2D6 0.990 +£0.0121
CYP2E1*? 0.00315 £ 0.00545
CYP3A4 0.0557 £0.00248
CYP3A5? 0.00567 + 0.00983

a Turnover was observed in one experiment. In the other two experiments, CLint Was not calculated (turnover not significant (T-test) and the percentage remaining at the
last time point was > 80%) and zero was used as the CLint value in the calculation of mean value.
NC CLint not calculated (Turnover not significant (T-test) and the percentage remaining at last time point was > 80%).
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Important findings:

Positive control data confirmed the metabolic competency of the test systems used in this study.

CYP2D6 was found to be the predominant CYP isoform involved in the metabolism of glycopyrronium. CYP2A6, CYP2C9, CYP2E1, CYP3A4 and
CYP3AS5 were also involved to small extent in the metabolism of glycopyrronium. CYP1A2, CYP2B6, CYP2C8 and CYP2C19 were not shown to
metabolise glycopyrronium in this system.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

In vitro investigation of the potential of glycopyrronium to act as a reversible inhibitor of human cytochromes P450 (CYP) 1A2, 2C9, 2C19, 2D6 and 3A4/5
in human liver microsomes.

Method:

The potential for reversible inhibition of CYP enzymes was investigated by co-incubation of glycopyrronium at six concentrations (0.1-30 umol/L) with
human liver microsomes in the presence of CYP enzyme marker substrates and NADPH, and then monitoring the rate of formation of CYP isoform-specific
metabolites (n=3). These activities were measured under linear conditions for time and protein concentration using the following marker substrates in a
single cocktail: phenacetin (CYP1A2), diclofenac (CYP2C9), S-mephenytoin (CYP2CI19), bufuralol (CYP2D6) and midazolam (CYP3A4/5) at
concentrations equivalent to their respective Ky, values. The metabolism of marker substrates was determined by HPLC-MS/MS methods. Relevant control
incubations were performed and CYP isoform-selective reversible inhibitors were used as positive controls (see table below).

Tabulated results:

Assay Reference CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A4/5
Test Compound

Glycopyrronium NI NI NI NI NI
Glycopyrronium NI NI NI NI NI
Glycopyrronium NI NI NI NI NI
Mean NI NI NI NI NI
Reference Inhibitor:

o-Naphthoflavone 0.00518

Sulphaphenazole 0.574

N-3-Benzylnirvanol 0.272

Quinidine 0.0291

Ketoconazole 0.0239

Reference inhibitor is a mean ICso value (n=3)
NI: No Inhibition
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Important findings:

There was no evidence that glycopyrronium inhibited CYP1A2, CYP2C9, CYP2C19, CYP2D6 and CYP3A4/5 over the concentration range tested (0.1-30
umol/L).

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

In vitro investigation of the potential of glycopyrronium to act as a reversible inhibitor of human cytochromes (CYP) 2A6, 2B6, 2C8, 2E1 and 3A4/5.
Method:

The potential for reversible inhibition of CYP enzymes was investigated by co-incubation of glycopyrronium at six concentrations (0.1-30 umol/L) with
human liver microsomes in the presence of CYP enzyme marker substrates and NADPH, and then monitoring the rate of formation of CYP isoform-specific
metabolites (n=3). These activities were measured under linear conditions for time and protein concentration using the following marker substrates in a
single cocktail: coumarin (CYP2A®6), bupropion (CYP2B6), amodiaquine (CYP2CS), chlozoxazone (CYP2E1) and nifedipine (CYP3A4/5) at a concentration
equivalent to their K, values.

The metabolism of marker substrates was determined by HPLC-MS/MS methods. Relevant control incubations were performed and CYP isoform-selective
reversible inhibitors were used as positive controls (see table below).

Tabulated results:

Assay Reference CYP2A6 CYP2B6 CYP2C8 CYP2E1 CYP3A4/5
Test Compound

Glycopyrronium NI NI NI NI NI
Glycopyrronium NI NI NI NI NI
Glycopyrronium NI NI NI NI NI

Mean NI NI NI NI NI
Reference Inhibitor:

Tranylcypromine 0.137

Quercetin 43.3 5.85 14.3

Ketoconazole 0.0797

Reference inhibitor is a mean ICso value (n=3)
NI: No Inhibition
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Important findings:

There was no evidence that glycopyrronium inhibited CYP2A6, CYP2B6, CYP2CS8, CYP2EI and CYP3A4/5 over the concentration range tested (0.1-30
pmol/L).

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

In vitro investigation of the potential of glycopyrrolate to inhibit of human cytochromes (CYP) 1A2, 2C9, 2C19, 2D6 and 3A4/5.

Method:

The potential of glycopyrrolate to inhibit of human CYP1A2, 2C9, 2C19, 2D6 and 3A4/5 was assessed by measuring the rate of formation of isoform specific
metabolites derived from marker substrates when incubated with metabolically competent pooled human liver microsomes in the presence of NADPH. These
activities were measured under linear conditions for time and protein concentration using the following marker substrates in a single cocktail: phenacetin
(CYP1A2), diclofenac (CYP2C9), S-mephenytoin (CYP2C19), bufuralol (CYP2D6) and midazolam (CYP3A4/5) at 3 times their K, concentration.

The potential for time dependent inhibition of CYP enzymes was investigated by a preincubation of glycopyrrolate at two concentrations (0.1 and 1 pmol/L)
with human liver microsomes in the presence and absence of NADPH, followed by a 10-fold dilution and incubation in the presence of the CYP enzyme
marker substrates and NADPH. The rate of formation of CYP isoform-specific metabolites was monitored by HPLC-MS/MS followed by determination of
the percentage of time dependent inhibition for each test occasion.

Relevant solvent control incubations were performed and CYP isoform-selective time dependent inhibitors were used as positive controls.

39




2.6.5 BB R
A TT Y =R/ 7Y 2 r=y AR AR T r— L7~ VE K

Time dependent inhibition of CYP enzymes by glycopyrrolate

Concentration (umol/L) Isoform %TDI %TDI Mean
Replicate 1 Replicate 2 %TDI
0.1 CYPI1A2 <20 <20 <20
CYP2C9 <20 <20 <20
CYP2C19 <20 <20 <20
CYP2D6 <20 <20 <20
CYP3A4/5 <20 <20 <20
1 CYPI1A2 <20 <20 <20
CYP2C9 <20 <20 <20
CYP2C19 <20 <20 <20
CYP2D6 <20 <20 <20
CYP3A4/5 <20 <20 <20

Note: The upper limit of the experiment background caused by the variability of solvent controls is 20%.

Important findings:
There was no time dependent inhibition observed for glycopyrrolate at 0.1 pmol/L or 1 umol/L for CYP1A2, CYP2C9, CYP2C19, CYP2D6 and CYP3A4/5.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

The potential for glycopyrronium to inhibit the human hepatic transporter OATP1B1 mediated uptake in vitro.

Method:

The effect of glycopyrronium on the OATPIB1 mediated uptake of estradiol 173 glucuronide in HEK293 cells expressing human hepatic transporter

(OATP1B1) was evaluated in the concentration range 0.3 to 100 umol/L of glycopyrronium (n=3). Rifamycin SV (0.01-10 umol/L) and erythromycin (1-300

umol/L) were used as positive control inhibitors (n=3).

Tabulated results:

Inhibitor Inhibitor concentration (umol/L)  OATP1B1 activity (% Control)* Apparent ICso (umol/L)
Mean SD
Vehicle (1%DMSO) N/A 100 4.09
Glycopyrronium 0.3 94.5 10.5 >100
1 90.5 2.57
3 95.0 4.52
10 89.0 3.36
30 73.8 2.98
100 62.1 1.36

* Corrected for passive uptake (uptake in presence of 10 umol/L rifamycin SV when OATP1BI is completely inhibited)

N/A Not applicable
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Important findings:

Inhibition of OATP1B1 mediated uptake of estradiol 17 glucuronide (37.9%) by glycopyrronium was observed at the highest concentration tested, but not
sufficient to determine an ICso (ICs0>100 pmol/L). The rifamycin SV and erythromycin inhibited OATP1BI1 activity in a concentration dependent manner
and exhibited ICso values of 0.130 pmol/L and 15.2 umol/L, respectively. Therefore, the assay results of test compound are acceptable.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, - PR China

Study in compliance with GLP: No
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Type of study:

The potential for glycopyrronium to inhibit the human efflux transporter P-glycoprotein (MDR1, ABCB]) in vitro.

Method:

MDCKII cells stably expressing the human efflux transporter P-gp (MDCKII-MDR1) was used and the basolateral-to-apical (B-A) transport of the probe
substrate digoxin was measured across MDCKII-MDRI1 cell monolayers in the absence and presence of glycopyrronium (0.3-100 umol/L) in order to
determine an apparent ICs value (n=3). Verapamil (0.3-100 pmol/L) was used as positive control inhibitor (n=3).

Tabulated results:

Test compound and concentration Papp B-A (cm/s x 109) % Transported % Inhibition*
Vehicle (no inhibitor) 10.9 £ 0.0983 100 NA

100 pmol/L verapamil 1.80+0.172 0.00 100

1 pmol/L Glycopyrronium 9.66 +£0.110 86.4 13.6

3 umol/L Glycopyrronium 10.5 £0.475 95.5 4.45

10 pmol/L Glycopyrronium 10.4 £ 0.483 94.4 5.57

30 umol/L Glycopyrronium 9.97+0.514 89.8 10.2

100 pmol/L Glycopyrronium 9.92 +£0.503 89.3 10.7

300 pumol/L Glycopyrronium 9.56 £ 0.607 85.3 14.7

* Corrected for passive permeability component (Papp in presence of 100 pmol/L verapamil when P-gp completely inhibited)

Important findings:
Glycopyrronium does not inhibit transport via human P-pg when expressed in MDCKII cell system. Functionality of the P-pg transporter was confirmed by
the positive control inhibitor verapamil giving an acceptable apparent ICso value of 3.77 umol/L.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

The potential for glycopyrronium to inhibit the human efflux transporter BCRP (4BCG?2) in vitro.

Method:

The basolateral-to-apical (B-A) transport of the probe substrate rosuvastatin was measured across Caco-2 cell monolayers in the absence and presence of
glycopyrronium (0.3-100 pmol/L) in order to determine an apparent ICso value (n=3). Novobiocin (0.1-30 pmol/L) was used as positive control inhibitor

(n=3).

Tabulated results:
Test Compound and Concentration Papp B-A (cm/s x 10°) % Transported % Inhibition*
Vehicle (no inhibition) 15.1+£0.948 100 NA
30 pmol/L Novobiocin 3.17+0.0588 0.00 100
1 pmol/L Glycopyrronium 143+1.15 933 6.66
3 umol/L Glycopyrronium 143 +1.32 93.5 6.53
10 pmol/L Glycopyrronium 142 +1.25 92.5 7.46
30 pmol/L Glycopyrronium 15.1 £0.904 99.7 0.310
100 pmol/L Glycopyrronium 14.3 +0.820 93.2 6.77
300 pumol/L Glycopyrronium 15.9 £ 0.290 107 -6.83

* Corrected for passive permeability component (Papp in presence of 30 pmol/L novobiocin when BCRP completely inhibited)

Important findings:

Glycopyrronium does not inhibit transport via the human BCRP in the Caco-2 cell system. Functionality of the BCRP transporter was confirmed by the
positive control inhibitor novobiocin giving an acceptable apparent ICso value of 1.27 umol/L.

Study conducted by the applicant: No

If no, indicate the name and address of the institute that conducted the study: _, -, -, -, PR China

Study in compliance with GLP: No
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Type of study:

In vitro assessment of glycopyrronium as an inhibitor of the human transporter proteins OAT1, OAT3, OCT1, OCT2, OATP1B3, MATEI and MATE2K, and
as a substrate of the human transporter proteins OAT1, OAT3, OCT1, OCT2, MATE1, MATE2K, P-gp and BCRP

Method:

In the inhibition assessment, the in vitro transfected test systems were incubated with the probe substrate in the presence and absence of glycopyrronium as
presented in the table below. Probe substrate concentrations were measured by LC-MS/MS. Positive inhibitors were used to confirm the functionality of the
transporters in the cell systems.

In the substrate assessment, the cells were incubated with glycopyrronium (0.1-100 umol/L) and a relative efflux- and influx rate ratio was calculated for the
efflux and uptake transporters, respectively (i.e. the efflux/influx rate ratio of glycopyrronium in transfected cells over that in non-transfected cells). Positive
controls were included confirm the functionality of the transporters in the cell systems. In cases with ratios greater than 2.0 (OCT1, OCT2, MATEI, and
MATE2K) the transport could be inhibited with known inhibitors.

Tabulated results: Inhibitor assessment summary of glycopyrronium

Transporter Test system :;El:ra te ;Ar\]g:c()sﬁqe;};rl_a;tlon Maximum inhibition A(Tfr):gf/t; ICeo
OATI1 OATI- and vector-transfected HEK293 cells PAH 22.8% at 0.3 umol/L no inhibition
OAT3 OAT3- and vector-transfected HEK293 cells Furosemide 13.9% at 30 pmol/L no inhibition
OCT1 OCT1- and vector-transfected HEK293 cells MPP* 45.9% at 100 umol/L >100

OCT2 OCT2- and vector-transfected HEK293 cells Metformin 0.3-100 56.3% at 100 pmol/L N.D.®
OATPI1B3 OATP1B3- and vector-transfected HEK293 cells  Atorvastatin 10.7% at 10 pmol/L no inhibition
MATE1 MATEI!- and vector-transfected HEK293 cells Metformin 59.9%" at 100 umol/L.  N.D.
MATE2K MATE2K- and vector-transfected HEK293 cells Metformin 33.5% at 100 pumol/L > 100

a: At lower concentrations (0.3-10 pmol/L), glycopyrronium showed apparent stimulation towards OCT2. At higher concentration (25 and 100 pmol/L), glycopyrronium
showed concentration-dependent inhibition towards OCT?2.

b: The mean value of the % of inhibition at 100 pmol/L from Assay Batch 1 (56.6%) and Assay Batch 2 (63.2%).

c: At lower concentrations (0.3-10 pmol/L), glycopyrronium showed concentration-dependent inhibition towards MATE]1; at 30 umol/L, glycopyrronium showed less
inhibition than it did at lower concentrations; at 100 pmol/L, glycopyrronium showed greater than 50% inhibition towards MATE]1.

N.D.: not determined.
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Substrate assessment summary of glycopyrronium

Transporter Test system TA concentration range (umol/L)  Substrate classification
OATI1 OAT1- and vector-transfected HEK293 cells No
OAT3 OAT3- and vector-transfected HEK293 cells No
OCT1 OCT1- and vector-transfected HEK293 cells Yes
OCT2 OCT2- and vector-transfected HEK293 cells 0.1-100 Yes
MATEI1 MATEI- and vector-transfected HEK293 cells Yes
MATE2K MATE2K- and vector-transfected HEK293 cells Yes
P-gp MDRI1-MDCK and MDCK cells No
BCRP BCRP-MDCK and MDCK cells No

Important findings: Under the current assay conditions with the in vitro transfected test systems utilized in this study

e  Glycopyrronium inhibited probe substrate transport via OCT2 and MATEI. Glycopyrronium inhibited probe substrate transport via OCT1 and
MATE2K, but inhibition was < 50% at the highest test concentration of 100 pmol/L. Glycopyrronium did not inhibit substrate transport via OATI,
OAT3 and OATP1B3.

e  Glycopyrronium is a substrate of OCT1, OCT2, MATEL, and MATE2K, but is not a substrate of OAT1, OAT3, P-gp or BCRP

Study conducted by the applicant: No
If no, indicate the name and address of the institute that conducted the study: _

& 1 1 J¥

Study in compliance with GLP: No
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Type of study:
In vitro assessment of the transport characteristics of glycopyrronium and the unbound intracellular to extracellular concentration ratio of drug at steady state
in human hepatocytes.

Method:

Concentration-time profiles of glycopyrronium was obtained from serial sampling from incubations run over 2h in human cryopreserved hepatocytes at 1.0
pmol/L in absence and presence of rifamycin SV (50 pumol/L) and 1-ABT (1000 pmol/L). Pooled human hepatocytes (10 donors, mixed gender) were
obtained from Bioreclamation IVT (Baltimore, MD). The cellular fraction is separated from that of the medium using an oil-spin method. Incubations with
test compound and positive control (1 pmol/L) were performed separately in serum free Leibovitz L-15 medium containing 1% BSA in absence and presence
of inhibitors for OATPs (rifamycin SV) and a broad-range of CYP enzymes (1-ABT, 1000 umol/L) at a final hepatocyte concentration of 1.0 million
cells/mL. Each incubation was performed in duplicate and samples were analysed by LC-MS/MS. A compartmental model, built around five adjustable
parameters that define active and passive transport (CLint,up and CLincaifr, respectively), metabolism (CLin,mer) and non-specific binding to the cells (Kmem) as
well as intracellular binding (fucn) in the system, is fitted to the experimental data. Binding to BSA is determined by equilibrium dialysis in a separate
experiment. The known OATP1B1/1B3 substrate pitavastatin (1 umol/L) was used as a positive control.
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Tabulated results:
Parameter estimate values for Glycopyrronium

Parameter Value @ %CV
CLintup (WL/min/million cells) 1.3 23
CLintgitr (LL/min/million cells) 3.8 8.2
CLintmet (LL/min/million cells) 2.0 14
fucen 0.079 2.5
Kmem (mL/million cells) 0.0089 7.8
LogKgsa (mg/mL) -1.9 -

K 11 -
Kp.uu 0.89 ;

F active (%) 26 -

a Mean values generated from BE000901-63 (n=2) and BE001176-47 (n=2)

Important findings:

Active transport contributes to 26% of the total uptake of glycopyrronium in human hepatocytes. The contribution of active transport is small but statistically
significant.

Metabolic elimination, strong in relation to the active transport, leads to overlapping uptake profiles at inhibited and non-inhibited conditions and drives the
unbound cell-to-media concentration ratio of glycopyrronium, < 1 at steady-state (Kp,.,,=0.89).

Study conducted by the applicant: Yes
Study in compliance with GLP: No
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