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2.6.4.1 FLH
2.6.4.1.1 SEERIREMBRERBROE

A NNTZ 2 DIERERIEY B REBR OME A LI TR Lic, EEiEaBR I, Ml
R LB R ORHED CD-1 Fv VA (U A) , Wistar 27> b (Fv ), €=
K (M X) ZFEITHNWZ. ZOfZ C57BJ6 52~ 7 A, Sprague-Dawley 527 » I, Fischer &
Z v bk, Long-Evans RH 7 » b, New-Zealand ;2 V¥ (UH¥) 2 —HORBRTH .
In vivo BEBRIZIBWTANT 7 D0 OFERIKIE, BIKROEGREIZEDETROKE L L,
AT FV D CL X BA ZiHliT 2 72 Df RN G b EhE L7z, 2O, £ < Otk
Fe OSREEABR & IR ISR 0B 5 OBEARIZ 0.9%HE k) b Y 7ok CERRRER) , FRK
AT Z VY, FRAR B G O B 2 AR PR AR 3R K 22 FH N T,

ANT TV DEERREYTH Y, EEEHTH 2 LA E- 249 % ONO-IN-
306 (ZOWT b R B e 2 51 L 7.

% 2.6.41.11 FBEEDHEABROBE

Type of study Route and method of administration Species or test system
Absorption
Single dose Oral (gavage) - iv (bolus/infusion) Rat* - Dog*
Repeat dose Oral (diet/gavage) - iv (bolus/infusion) Mouse® - Rat® - Dog*
Population pharmacokinetic model  Oral (gavage) Rat - Dog
Distribution
Plasma protein binding In vitro Mouse*- Rat* - Rabbit - Dog*
Blood to plasma ratio In vitro Rat - Dog
Whole body (single dose) Oral (gavage) - iv (bolus) Rat
Liver (single and repeat dose) Oral (gavage) Rat*
Eve (single dose) iv (bolus) Rat
Evye (repeat dose) Oral (gavage) Dog*
Heart (repeat dose) Oral (gavage) Dog*
Blood-brain barrier model In vitro Bovine brain capillary endothelial cells®
Placental transfer (repeat dose) Oral (gavage) Rat

Metabolism in vitro
In vitro Mouse - Rat - Rabbit - Dog - Monkey
(hepatic microsomes and/or hepatocytes)
Metabolism in vivo

Smgle dose Oral (gavage) Rat* - Dog*
Repeat dose Oral (diet/gavage) Mouse™ - Rat* - Dog*
Bioconversion Oral (gavage) - 1v (bolus) Rat - Dog
Excretion
Excretion balance (single dose) Oral (gavage) - iv (bolus/infusion) Rat - Dog
Excretion into bile (single dose) Oral (gavage) - 1v (bolus) Rat
Excretion in nulk (single dose) Oral (gavage) Rat
Other
Exposure-response relationship Oral (gavage) Rat* - Dog*
(repeat dose)

% : ONO-IN-306 DF — & &,
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2.6.41.2 EMEEHABROTELGHER
F v FEOA XIZBT DA NT TV OEYEhRERER O EE R 2L IR Lz,

%£26.4.1.21 TYrRUVARITEGFTDRANTSOVOEDBEABROETELRE

General features Parameter Rat Dog
Absorption: Rapid and almost complete foax () ~0.3 ~1
Absorption (%): =80 =31

Moderate bioavailability Bioavailability (%o): 40 (M) - 60 (F) ~40

Distribution: Moderate plasma protein binding fu (%): ~40 ~30
Partition into red blood cells B/P ratio: ~0.9 ~0.8
Moderately large volume of Vd (Vkg)*: ~3.4 ~1
distribution

Tissue distribution (Rat):
- Rapid equilibration in most tissues. including heart
- Slowly reversible distribution to pigmented uveal tract (melanin binding)
- Passage into amniotic fluid and milk
Metabolism: Extensively metabolised

Common metabolic pathways: Dealkylation, hydroxylation, dehydrogenation, conjugation
Excretion: Moderately high clearance CL (ml/min/kg)*: 66 to 32" (M) ~15
~40 (F)
Low renal clearance % of CL: ~3 ~3
Rapid elimination ty2 (h)*: 6 to 9° (M) <2
14 (F)
Mainly faecal excretion Faeces (%): ~80 ~60
Urine (%): ~20 ~40

B/P ratio [X LR MAEHIREE LA 2T *FNLEFIRECOMERT.
t:23~37mg/kg/H TOMZEFKT. °: 3~200 mgkg/H TOMEEFKT.

Ty FROA RZANT Z V2 BEIRER ARG LI &, AT TV ORI
HRT, Tmax L7 > FTKI20 27, A X TR 1R ThH 72, HC-A T TV a v
PR OFER DG, A NRNT TV VOWINEIZRF THL I ERRBINT. Ty FEOA
XD BA 13K 40% TH -T2, AT T VUDHMERITT v FTH 34Lkg, 1 XTH
1 Lkg &HEGHIRE S, LRI~ DO RE STz, AT T V0 % BRI E H
WRNEG- LIz & &, MEFR DA NT T AT 2 FMEIZHEE L. 7y MTANRNT IV U0 %K
ARG L= & &, B CL 1% 2.3 mg/kg/H T 66 mL/minkg T& > 727 37 mg/kg/ H Tl
32 mL/minkg [T L7z, —J5, WD CLIZMAEIZ & 57949 40 mL/minkg TH YV, PEZEIR
HHilz. A XD CL % 1.9~7.4 mg/kg/ B THEME L $ 128 15 mL/minkg THEIRA—ETH Y,
PEEITRBD LR Do, Ty MEOA XIZBIFHANTFT 0D CL IZx LT CLe 134
5%THY, MHPDANT TV ATFICHIB TR SN THET LB LN,

A RT TP OIPERERATICIX, /38— M AL MEFTOIN AT, REMEYSRE
fEMT ST L7z, 7 v MRS XOREMAEYEIEET VA HWT, 413772 0EYH)

A KT 2 o R (M, W&, 5% 2REtL7e. 2ofE, 7> b
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IIHEZENRO By, MDA T TV OMBEFRE TR S R L TR 7. Ty FEW
A XNZBIT DA NT TV OEYENREIL, RERGHIFICL 2EIEEEO ol

ANRT TV OMIEE I HREEFIE, Tl L 2B TR 50~70% Th - 7-.

FT v M BC-ANT TV % RN R OFIRNE G- LTz & &, %5 LEdmeiEZ
< OFFEIT/HAM LTk, 5% 1 B E TICBBRITEE L. 22L, IROSE S ETIX
HHHBEDHRITFESD T 0 54 1 B THHHENRIHE, AT IV DA T=
O AW IRFER D RB I NI, A NNT TV ORERGIZ L B 0L ORFE~D A N7 Z
¥ KT ONO-IN-306 DFEFR LR D B LR -o 7z,

T 9 FROA XDOEEFERNTIZAARNT TV D S16260 (R-TF v FA~—) ~DWELEH

ITRRO N7,

In vitro T U A, 7 MROA XZBTFLANT TR0 7 7 A4 0%, UHhF
FEOW L EHEE LT, B hORET a7 7 A MZilthy -T2, LT -T, AT TV D5

HRMliEm E LT, ~TU A, Ty b, AXBELTWDHEEZLNT. Invivo TIE, 7 b
KO XOIMAEFITHK 20 FE, JREOFEHIC 20~30 FEORFRRO . £72, WTn
DB THA NT TV OFERMRHRIIL, W74k, Kbk OBk FERT
bole. ANRNT T DORT VISR Y, N-iEAFAARTEH S ONO-IN-306, O-fii A
F AR L OBIZURR AR L2, A NNT TV OKRBEER LY, —/KER{BIR K O KER L IR

AR LTo. b MERMLRAREDITERD bR oTc. v~ RAKNT v FOM AR K&
OA X OZ MBI W lELZ ER ARG L e &, 2R 10 FEORHY oL

fErpiEEziLe b (10mg @ 1 H 2 [\) (281 55 REH OREE % k-7,

T v MROA 2B 5 MEEH O EREWIZA T T ORIZUATH D M3 ThoT-.
ONO-IN-306 D LA HFHIRFRITA T T 2 DR L LT, 7 v FT1~10%, X T5~
10% ThH-7=.

b MZBITF LA NT TV OERBBESRIL CYP3A4 B2 b [272213] 0 %7,
ANRT T VAT FE MR EIER E in viro THEROPAE L2d o7 [2.7.2215 KO
2.722.1.6] .

Ty b BBED=a2—VRUELET) KO XU UC-A T T2 % BRI O SR
BehLiz k&, £5 LEBUREBO R 1T G54% 72 Rl £ TSRt S, REE
DHEMRITENTH -T2, T v b ROA X O LY L, 20 LizEhdch 5 =
ENRE ST
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26.4.2 aE

TK FR K VEYBRERR O 5ITITIE, LC/Fluo {EX L LC/MS/MS EZ VW -, &404iE
RNTREARDT—FENTRY, ZORBRIENORRBES IR L. BHEOOHT
WG v FLU—a AT Z TS RER I8 & 85 L7 HPLC 2 V. fafk
DB, A= T VT 7T 7 4 —E AWz,

2.6.4.2.1 Mg 4 N\T S5O URVRBMEED DA
26.4.2.1.1 LC/Fluo %
(FHBERE - 42.2.1-1, 422,12, 422.1-3, 422.14, 422.1-5, 422.1-6]

LC/Fluo {EIT X 25T v NRUA XOMIEF A AT 5 O RESHIET TES #HTRREIC
I R S, VY RMEER IR TOPEANY T s URER S hs.
£, vUR, Ty PRUOA XOMBEF AT F D0 KT ONO-IN-306 1B E D RIEES3HriE b
I - C TR N ) T g URERESNT. SWEOEERESEYEE,
SITCHT D MBRLZEB L 2HE1L, TN OERNOTRICEELZRITS LN L& /5—
VY NN TF— g o CHERLE.

PIREMBII3IA N7 T 20 OBERLUETH D S16070 Z AV iz, HEASNY F— s
TR, ERRE, BRI, ERE, HE, BERUREMS LM L.

264212 LC/MS/MS %
(RHBEEL - 42.2.1-7, 422.1-1, 4.2.2.1-8]

LCMSMS HEIZ LB U X, Ty PRUA XMEEFA T F P, ONO-IN-306 RUFD
fth 9 FEOMREHM (M3, MI10, M22a, M22b, M26a, M26b, M28, M31 R M32) EEDR
BroMriE% TES #L TR L7z, MR 025mL 2Vt E0EEBESEIT 02~
200ng/mL & L7z, 272U, M3 OEEBREFHAIL, ~VARW®T » T 2~200ng/mL, A
X T 1~200ng/mL & L7,

zostrEzeo% I -5 ~v < Ty, vEER
U MR DA T TP KU ONO-IN-306 RED 2 BRIEESHHR L LTHVW.. Mmig
FEF0.05 mL & AV iz & & OFEERESBHIT 0.25~250 ng/mL & L7z,

264213 LC ZRAVVE=XAZERE DI TE
(FEMEHR} : 422,19, 42.2.1-10]
HEHERNTANT TV S16260 (R-=F v FA~—) IThFEEHRT AN EZRETT S
e, 7y PRUOA XMFEPOmTF o FA~v—%0BECTE S LC/MS/MS KT LC/Fluo i



2.6.4 FEAENREFRER O S

A NT TV MR

EENTNBFE L. ZNENDSHTE THONT AL K OV T AL O B LA I %
fiifz L.

26422 R4 /875 ¥ 2 B U ONO-IN-306 EE D 5 ik
[REAMEE) : 4.2.2.1-9, 42.2.1-11]
7 v ORI A NT T 2 KT ONO-IN-306 Ji# £ 1L LC/MS/MS IETHHT L, i Bl FE#iFH
1% 0.2~200ng/mL & L7z, A XDRHA NT TV YREEE LC/Fluo 5 CTHHT L, ERIREH
PHIE 1~500 ng/mL & L7-.

26423 B8R4 /8T S5 2 U R ONO-IN-306 BE D5 #Tik
(REAME R} : 4.2.3.32-1, 4.2.3.2-14, 4.2.3.5.2-3, 4.2.3.2-19]
7 v F ORIl A N7 V2 TN ONO-IN-306 1T LC/Fluo I THHT L, & EiREHP
1% 20~5000ng/g & L7z, T v FOEKFANT T DU REIT LC/Fluo ETHHTL, E&RE
FERIPHIL 2~500 ng/mL & L7z, A X OO OE R A X7 Z 2 0 F Y ONO-IN-306
I LC/Fluo HETHONT L, ERIEBERPIT 30~1500ng/mL & L7z, A XOIRMFEFA
77 ¥ KON ONO-IN-306 1% LC/Fluo ETH#Hr L, E&EIREHRPHIL 30~2000 ng/mL &
L7z,

26424 Mg 4 /875 2 U R U ONO-IN-306 DR E M
(R Rl : 42.2.1-4, 422.1-12, 42.2.1-13, 4.22.1-14, 4.2.2.1-8]

A RTZ Vv K% ONO-IN-306 % 7 b A X MBI U2 EME 27 L7z, g
ANRTZ V2 KON ONO-IN-306 1, 1 KT 75ng/mL & L=, Zhbilelowss (2070)
CRfEZ 3 ARV IR LT &, METOA NT T2 T ONO-IN-306 (X4 E Th -7

I ORBIOEMREZEMHICE L TIE, EE T 24 K E T, 4CTIx 72 B E T&
ETHoT-.

A RTZ VKT ONO-IN-306 % FEHREO MAFIZHIN L, §-20C TOREMRE L ENE
ZRFILIZL A, SUATIE6NH, vy bTIE120H, VX TIE2 DAKDA X T
X 12 THETRECThH -7, ZOREMRZMHR LB, SBWREO MR 2 547
L.

26.4.25 ETRED 7 #Ti%
In vitro Jx O in vivo REH OBEREDO N EIITIRIK Y o F L—a v v Z—, HiEE
g & 856¢ L7 HPLC XUi3A— h T A7 T 7 4 — &= -,



2.6.4 FEpEhReaER OBEEE L
A RT TV R

FRERTIIANT TV 0% UC THEMEEFR LT 2 FD UYC-A NTFZ V2 vz, AN
T TV DR AT B Y BRE SRR L 7- benzazepinone-“C-A NN T T U LR v
a7 B EBROBED o L% U TERE# L7 dexbicyclamin-14C-+ /N7 T ¥ v O & LL N IZR
L7z,

2.6.4.2.5-1 2FED “C-ANTZ P VDBER

0
H,C0 \/V\{ ocH
| N7 N A, 3
Heo” PN |
! CH, OCH,

#: Indicates the position of the [**C]-label

26.4.3 IR AR

7 v PROA XA NT TV BRSUIKER ARG LI L DA NT TV ORIE
K OWIGHE ZRFT LT, ~ T AICBWTE, AT 7V 0% 3 BRIKEROFES XIn A
JRPERBRC 104 THRNEEEER G- LI L E DA NT TV O MR 2 380 L 7-.

~UR, Ty MROA XZBIT DA NT TV OIEMENEE T VIFRFNR ) a3
N—= AV MENTIC E ORI L7z, E72, FERRASEENREEER & O MR T d0 1T 2 B A K&
OREEGROT =2 2 HNT, 7y RO XOREREYBIEET VAL, Zh
O ORHEM I BN REMEAT Tl CL/F, Vc/F, ".72M7F® inter-compartment clearance (Q/F) , W
T ORI 8= h A2 bOEF (Vp/F) KO ka %% VT, NONMEM (NONlinear
Mixed Effects Modelling) (2 & O fig#hr L7V .

LT v M RO XOREMEYEIEET /WL, ET —F &2 KT 5%Y0ET L
Tholz. RITORMR, AT 7V OFYEBIIAER G DR EZZ TRV LIRS
7o, L7edio T, RHETIEERGHBOT — 2 20Icis L, BiElRbRRoT — 213

[2.6.53.1] ITR LT,

2.6.4.3.1 EAPFS
[REAME L : 4.2.2.2-1]
VU RIANT TV % Smgkg T 1 H 2 F3HEBKERABE L L EXOIEYEHRE T
A—41%, Tmax 7% 0.5h, Cmax 2% 450 ng/mL } O* AUC 7% 683 ng.h/mL Th o7z, A /377
Vv DI EFBRFEIC RS ONO-IN-306 O I FIRFE 1L 19.5% T - 7.

10
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2.6.4.3.2 AN
[REAME R : 42222, 42.2.2-3, 42224, 42.2.2-5]

7 v N OREERIFEEN EMATICIE, 15 BB OFMBNTE L O TK B DT — Z Z Az,
INHOT—X%, WERET ~ b (Wistar, Sprague-Dawley X% O Fischer ;&) , ko HEE O
B CGRER ARG 52 BAEERARS (1R 1TESUIX T A 2E) ) »o6HEb60
T =R EGEATREY, A7 7V OmBEPREIL LC/Fluo IETHIT LIz b D& AV
BAKIINZ 466 DED T~ k(B = 234 P5, #ff : 232 PB) 2 B4 1170 BRIRO Mg s — ~
RO, CROF—HIIBITBA AT T UL OREIE, 23~279 mgke/ A THY, T v b
DIREIT 190~806 g ThH o 7=.

BB TA NT T V0% 1 A 2 (8 52 BRER AR GHZ DA N7 T 2 O igkiE
(AUC24h) 1%, RHEMAZEMBREMITIC LY PHISGRE S ERILI-Z &0h, RHMERTEE
WENREE T L DB MED R STz,

AT T Tmax (X 024~035h (9 15~20min) Th o7z, RHEMIKYEHREMR
HrCiika%z 10/h & L7,

%+ 264321 TYPRUVARICANTSPUZERRIIREEOARE L EEORIWN
SA—8 (ETIENICEIHEEEZED)

Species Strain Dose range Gender Daily  Range® of t;,,; ka | PP Range of AUC,; Report
(mg/kg/d)* dosing  (h) (1/h) (%) (ng.h/ml) number
Rat Wistar, SD, 3 to 223 M Once or 0.24 t0 0.28 10 fixed 40° 310 to 45000°  NP08033
Fischer F twice  0.29t0 0.35 ’ 60 965 to 71700°
Dog Beagle 0.23 to 42 M/F Once 053t01.1 3.4 15/40% 1361t024700° NP15186

0.5to 15 bid. M/F First 04710072 34

51 12 3 525
Second  0.97 to 1.5 077 10to 51 129 to 19306 NP15258

SD : Sprague-Dawley. * : $ECENL OFLHA 22 WA T mgky/ H 2K
1A METO Tmax 2R 7. °: 3mgkg BEROMEEZRT. ©: BEFFEYIIEET VXL THIEZERT. ¢ =1 mgkg
R O> 1 mgkg GO % 7T

R =2 b — g LE LTZIET » M ¥C-A NT TP % 3 XiT 200 mg/kg T HL[AIRE

PG Lo & & O R OR T ESREHRIER L 0, R EHETRED 80~87% I IHLE 7B
NEhio e s,

11



2.6.4 FEPEHARETER DOBEE SC
R OAVA RIS .35

+ 264322 S5YFRUARIZC C-ANTSOUZHARAKEL-LZDEMTOR

LV

Species Strain Gender n Dose Fraction absorbed Report
(mg/kg)* (% of radioactive dose) number
Rat Wistar male 4 3 64" N
4 300 oy NP05193

male 4 3 87" -

5
3 500 0P NP05222
Dog Beagle male 2 1 >31° NP05258

2 10 >38°

o BRICHALOTEA R WEAIE mgkg/ H 2 £ T

4 MO A NRT T VU AR O R ORI G- L7s & 2 ORFHUREEIERO L IV B L, b B =a— L —
Val RELET y MTUCANT Z VAR OEE L- & & OJRH P R OURFGRESER L D HH L. < 4C-
ANRT VAR AORE LT & 2 ORPEREPRIER 2R L.

RHENEEY BRI L0, T > MCANT TV % 3mgkg TREHERROESL L L
XD BA 135 40% L HEE SN, kD CL/F 1% 3 mg/kg/H T 162 mL/minkg T 7223,
200 mg/kg/ H T 91 mL/min/kg (ZIK T L7z, T » Fd CL/F I EIZE 5T 52 mL/minkg T
HY, BAITKI 60% ThH o7 (3K2.64.32-1 KU 2.64.6.1.1-1) .

ANT TV % 3~223 mghkg T 1 H 1 BIERAKEG Lz E, EFKREBIZEBTL AN
7 Z Y ® AUCpop ILHET 310~45000 ng.h/mL, T 965~71700ngh/mL Th v (F
2.6.432-1) , HEOBRFRITMEL L TR o7, TK BB CTA T TV 0% 52 HMKER
APEE U7z & SHEORFEITME & LR L TEN o722y, ZoMZEFEHAE (2175 mgkg) T
TETT 28 mICH Y, BT D P)EIEELROEM L BET 2 L E 2 6.

RHEFSEMBEMENTICINT, AT Z7PV 0% 1 B 1ET 1A 2 [BT 4~52 M RKE
HLick &, AT TV OEYTREIIER SHIMIC L > TR L2z T,

WMEREZ >~ MZANT IV % 1 B 1TEIXT 1 A2 BICREROES Lz L&, EFIRET
DA NRNT T2 DMETIRE TR GRIFC LV B Uo7 (K2.64.32-1) .

ANRT TV % 52 BEKERE L TK BT, 7 v b OEREITEBRHIHEICS T T
LTelS, AT T2 OEYERRIXEREDOEL O BEZ T I2ino T,

FHENSEWBIREMRIT C, 4 T 7V OEMEREIZ T v hORHEEITRD Do,

12
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B 264321 Sy kA NTS5P0% 18 1EXE2ETREROAR/ELLEZOER
RETDA /TS5 OO DmEHERE (AUC24h)

140000+
120000+

£ 100000+
& 4
2 80000 0O Once daily admmsstration (NP03320, NP03319)
® Twice daily admmistration (NP06240, NP0OT026)

AUC,  ing.h/ml)
[=.3
(=3
g
(=}
0 SEDS HEENED ® 09 ¢

© 40000 g
§

20000+ o
ol 8 Iﬁ o

T T T 1T T 1
0 10 20 30 40 350 60 170 180

Dose (mgkg/d)

26433 4 X
[REMME R} : 42.22-6, 42.1.3-7, 4222-7]

A X DORHERFEEREMAT IR, 8 MR OFEMERER O TK RBROT — % 2 vz, Z
nNooO7T—21%, WA X 2O TERO HER OG- HIK (HER OG0, 52 EiFxX
wRknhs QB 1ESNITHE2E) ) 2oELRET—F2E2EFATEY, ARXT73T00
AR E (X LC/Fluo T L= b O & VT2, I 127 DA X (HE : 64 T, it -
63 IL) 722HAF7- 2153 MIADIMBEFIRET —F 2 Wiz, ¥, AT TV ORI,
0.23~42 mg/kg/H TH VY, A XOIREIL5.7~13kg TH-o7-.

ANTF V% 1 2 ES2EEREROEGEHEDA AT T Yo MmiEhgEdE (AUC24h)
1, RHEFSEMBIEMAATIC L PRISHRZE L EU L2 Ls, BEREDTEET L
DEHPEDR ST

Mol T OMEREA XIZBIT DA 3T TP Tmax (X 0.53~1.1h THY, 1 A 1 FEHFEGICE
F5kalX34/h Thotz (F26432-1) .

HEA XNZ UC-A T TV % 1 XU 10 mgkg CTHIARE 05 L7z & & DR P aEdE
H(31~38%) 1%, 1mgkg THARNES L7z & & ORPHESEESEIE 27%) L RIFEED
728, A XOWINRIZRIFEBZ 2 bl (K 2.64.62-1) .

RHEMEMBIREMT LV, A XA NRT TP % I~ mgkg/ H TROEE L&D
BA [IEEGEHIMIC L BT 40% LHEE S, AT T 0 OMmFEFRREEICHEZEITE O b
Mmotn (3226432-1) . F72, AT IV T A TEIELH 20T BEKERS L
Tzl &, ANT TV OEYBREITE G L - TR Lieh oz,

ANTZV % 1 H2EICRERAKE Lz &, &5 HOYEIEGRFO Tmax 1% 1 K
BRI CH o723, 2 [BIHEHRFO Tmax 1T 1~2 Bl Th 72 (£ 2.64.32-1) . £7=, W)
[ $% 5D Cmax 1F, 2 [BIHBEHRED Cmax O 2 5 ThHh 7=, —F, WlEEEREO BA (2
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2.6.4 IEYEHREFER OB L
AV ATAING /3

*9% 2 B HGREOEX BA X 85% Th o7, ZHAULEWERE/ T A —2 OMEIX, FIE
BhHER ER) &2 ARGE (%) ORERMFOZECLLIbOEEZ LN,

2644 kil
2.6.4.4.1 MIFEEFFERR P MBRIEIT

(R L - 4.2.2.3-1, 4.2.2.3-2]

FRANIEIEVE A2 W e A AT Z 2 0 OIMBEE AICkT 2856 %IE, v 7 A (10~5000 ng/mL)
THI 50%, 7> b (10~400 ng/mL) THJ 60%, 7HF (10~250ng/mL) THJ 50%, A X

(10~400 ng/mL) THJ 70% &'t b (10~2500 ng/mL) THI 70% Th-o7=. A T T
DIEARIT, ~TARNE hTRANT I UVEEICLLT EThH- 720, MmoBmET
(IANT TV PREOBINC X 0K T3 @580 St

ONO-IN-306 D fIEE FIZx T /G-I, 7 v FTH 60%, 1 XXt FTH 70%, ~
7 ATHI 85% Th 72, WTNOFTH ONO-IN-306 DA 1T, ONO-IN-306 #EE (10~
500 ng/mL) IZ X HFIFEE—ETHoTz.

H 2.6.4411 I9R, Sy bk, 99¥ A XRUVE FMOFBEAIZTHTZA1NTSSUR
T ONO-IN-306 DFESHR

Ivabradine S 18982
100 100
T 80 T 80
H g N T
’~_§ 60+ ~§ 60+
T 401 T E 401
= 204 = 204
0 T T T T 1 0 T T 1
1 10 100 1000 10000 100000 10 100 1000
Plasma concentration (ng/ml) Plasma concentration (ng/ml)
—&—— Mouse —— Rat ——&—— Rabbit —&— Dog - - ¢ - - Human

S 18982 (% ONO-IN-306 Z 34", 3 XL 6 il /4 /s DSl 2 K.

ANRT IV rOmER,/ MAEFREERIX, 7 v b (10~5000 ng/mL) T 0.92~1.0, A X
(10~5000 ng/mL) T 0.76~0.95, E K (10~2500ng/mL) T 0.65~0.69 TH-7=. T
OFETH MR,/ MFEFRERIX, AT T VVREICILTIREETHoT-.

26442 PTEE
[REAMEE! : 4.2.32-5, 42.3.2-9, 42222, 42.2.2-6]
T NMIANRNT T V0% 23~3Tmgkg/ H T 4 BEAKEFIIRNES LIzEX, A RXTT7
Y DORHERIL 29~44Lkg ThV, HEERERELFERRE CTH o [2.656.1] . HAAKFMHE
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2.6.4 FEWEh AR OBEESC

ANRT T VIR

IZHEER OCHEOFEITRO b o 7. RAEFRIEMENREMT LV, Ve/F 1% 18 Lkg T
bz,

ARXNANRNT TV % 1.9~T4mgkg/ H T 4 BRKEFIRNES Lz L &, EFRETO
ANT TV DHAARMET 087~1.2 kg TH Y, HEELHREFERETH-7- [2.6.56.1] .
SRR ZE L O REOEEIIRD bhenoT-. RHEMERYERERIT LD, A T TV
% 6.3 mg/kg X 5FED Ve/F X 2.4 Lkg Th o7z,

%26.4421 S5YRRUARIZBHFIRLNTSSOONHEE

Model-independent analysis (intravenous administration)

Species Duration Gender n Dose Vi Report
(mg/kg/d)* (I/kg) number
Rat 4 weeks male 2 2.3,9.3.37 3.7,33.29
(Wistar) female 4° 2.3,9.3, 37 39,35,44 NPO5181
Dog 4 weeks male 3 19,3.7,7.4 1.0,092, 1.1°
(beagle) female 3 19,37.74 1.1, 0.87, 1.2° NP05108
Model-dependent analysis (oral administration)
Species Strain Gender n Dose V/F Report
(mg/kg/d)* (Vkg) number
Rat Wistar, SD male and 234M
s ) 713 b) 27
Fischer female 3F 2302 18 NPO8033
Dog Beagle male and OaM 23104 2.4° NP15186
female +63F

SD : Sprague-Dawley. 3k : FRICHALOFRHEN 72V 5613 mgkg/ H 23K 7.
a2 KRER ORI L0 GF 4 BlE Wz P KM TOSMAERERT. 6.3 mgky A GREOEERT.

26443 S v BT BB
[REMME R} : 42.23-3, 42.3.3.2-1, 4.2.3.2-14]

I Long-Evans 27 v NI ¥C-A /N7 T V2 % 3 mg/kg CTHIEIRE N H-% O RE D
Wtk 2 A — N NT VX T T T 4 — TRl Lz, %< Ok (BIBF, Dk, B, BRI,
FFi, R TR K OEEMEEEZ Sde) CRH# 1| RERI O P AR EE A R b <, MR
([ZEE 1.7~27 fE@md o7z, 13 & A EOMBRT BT REREI, 5% 168 I £ TIER
BRAGGICART Lz, SE DT G% 24 R CHOREIRE N em & 720, Behitk 168 By
FHZEB W T HHBEEERS R S 72720, BURREDTE T ORI B o 7. R
TOSREOBREBEIL AR EIC &L, &h% 6 R oA @R E i feiR 1Lk o
6.8 15, HEAKETIL 12 (5 ThoTe. FHRTIE, 5% 6 RO A THRATRESE T
STz RETIEWT ORI AR C S BRI SR o7z, HC-A N7 TV & HiF
IR G- L7z & & OBURE DML, BAHRGREOFIR L L L.

In vivo BIRFFMERER K O E B G- m B CHERET » NMTA ANT T U 0 &2 R T ER
NG Lize&, £37F Y L ONO-IN-306 Pl F#E % o Lz [2.6.7.9A KO

15



2.6.4 FEWEh AR OBEESC

ANRNT TV UERIE

26.7.7C] . AT TV % 180mgkg/H T 1 H 2 [\ 26 HEKEROEE Lz EDA 1T
UV KN ONO-IN-306 DFFlgH L, BB CHEIE L=+ T T 20 & HERE 0 CTREC
278 mg/kg MITMEIZ 181 mgkg HH L7 & SO EE LHMAREE TH-7- (K
2.6.4.43-1) . TDD, AT TV KU ONO-IN-306 2 Fls~EFET 2 Al et &
Exz o,

K 264431 S5y MIANTSOUZERXEIRELEARSEERDA /1TSS EU ONO-
IN-306 ) FFfiich i BE

Ivabradine S 18982
20000 1200
0 o
= =
2 15000 =
2 20800+
=11 -]
g &
g' 100004 I :
= s
by 2 4004
250001 z
a =
0 0
Nhale Fermle Male Fermle

E1Day 1 (NP05409)° BZ Week 26 (NP06240)°
3 3% 5 Bl TEHE F RS TE L. S 18982 (X ONO-IN-306 % %9
C HEROMED FHEITENEH 278 mg/kg 2 OY 181 mg/kg. b R OMED FHEIZ WY 180 mg/kg/H .

26444 BRRS
[REAMEES : 4.2.2.3-4, 4.2.3.2-19]

HeDHE (Long-Evans &) KUHE (Wistar &) 7 v NI MC-A N7 TV % 3.9 mgkg
THEIFIRNE G- Lz & &, BERRRORMEE~O M7 L. BET > FORBE&XOIR
31T % Cmax KON AUC IRIMIE L FIRETH Y, HARRZ S MO Cmax KO
AUC (I & Hefig LT 10~100 50> 72, S IRAARD Tmax (3854 10 2905 1 KT
HY, T2 1T 1.4 (ILF - BEE) ~36 (Rig) R TH-72. AET v MBI &R
O Cmax [$HEMGT »v b EHER LT, ALY - BERIKT 56 15, ARIEHE - #8I<C 14 5, R 718
KT 21 R, Wb O Cmax L RIRRE TH o7, ok (R, IR, FK,
KEAE L OWEAER) TIX, A7y FEABT v O Cmax IXARE CTHo7. BT v k
BT D EIRFHAR D AUCI68h IXE T v NI, WL - BERIRT 1702 1%, RIS - HEfk
T 422 85, TR B ORI THY 160 5, AT 57 £, IRIBET 10 fr@mholz. AE&T7 > b
DULY, BREEKONRKEIEIZIZIA 7 = DFERRO BN TEY, ROI /et — 7 UF
7T L0 BIREN ZN OO A T = KEG T A T E B ER S . — )7, AR TCIX
B BEDRE A TR o 72, RIRFE O IFAFE S A O OBHEOHEERIT, AERVHAA
7 v FCRIBETH-T-.
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2.6.4 IEYEHREFER OB L
R OAVA RIS .35

2.6.4.4.4-1 D Wistar REHB S v FRU Long-Evans ZERT Y FZ¥C-A /NTSD
V% 3.9 mg/kg CHERMIRAKR S L1z & EDORMKTOBRIEDIRE

107
EZZZ23 Albino
10¢
— = Pigmented
=
2
oo 10°
-_—
= _ z[
= 104 —
o
=]
4‘: 103
[ -
& Z
Z
102 /
é
Z
%
10t
& >
& &
N o'
& R T
6%
29
&
Ao

341,/ B REROFMIZ &V &FF 15 F1%& vz,

X 2.6.4.4.4-2 D Wistar ZEE 5 v FR U Long-Evans RF® 5w X C-ANTS5D
v % 3.9 mg/kg CHEEIFIRARE L-& ZORRVLBEEICS TIRGFEDOREKR

Chorio-retina Iris-ciliary body

20000 20000 -
__ 15000 __ 15000 '
c o 1 cQ 1 L
22 ] 23z ] r
T o ] S - T8 ] I
g = 10000 e £ o 100007 { C
8z : / h 1 - ™ 8T 1 - .
5 o ] 5 ; ] / :
S 2 so00] O £ 50004 3 X g
ol F——t—n—n o-f O 0
0.1 1 10 100 0.1 1 10 100
Time after treatment (h) Time after treatment (h)
—d— Pigmented -8 Albino
Lachrymal glands
10000
Elimination half-life (h)
7500 : :
] Structures Albino Pigmented
= 0 _
BE 5000-------%1 Chorio-retina 4.8 > 168
c o £
g t&\ Iris-ciliary body 1.4 136
S o i
© £ 2500 \ Lachrymal glands 18 23
0 T+ o
0.1 1 10 100

Time after treatment (h)

3 BIOTFHfE R A TR L.
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2.6.4 SppEhHERER OB
AV RIS 1. 3t

MEEA XA NT TV % 1, 3.5 KOV 12mgkg T 1 A 28] 52 BRIKER D& 5%, A
N7V KT ONO-IN-306 DR K O EE A4 04 L7z, Bl 54 17~24 FFIC
B DIRAEMRATES (AN, WCE, KEBEEET) KROIRMAMEE (R, IREE, saks 5
i2) DA N7 T KT ONO-IN-306 DFRPEEITIMIES Cmax & B L TRiNoTo. A N7
7 ¥ KON ONO-IN-306 OHRFAREFIRIE XA N7 TV OREIG U THEML, 4 NXT T
>} O ONO-IN-306 O ifi#fE Hr i B VX BR R CHEE SN D IRE % kel 72, BRARAEH @ ONO-IN-
306 WEIXA NT T VD 0.1~03 {5 THY, M TOD ONO-IN-306 KA T Z 0D
B SRS LT, 52 EMOKEREG%IC 3 4 AMOKERMZ3% 0723546, IR
AT M OB EBIZ BT DA /3T 7 ¥ J TN ONO-IN-306 2 13K F L 7=.

2.6.4.4.4-3 A XIZANTS5SOV%F 52 BRIREZORE L= EORERRE UV MmME
IZBFB4M4/3TS52 2 & ONO-IN-306 DILREE

__ 1000 7 Human therapeutic range
> 3 -
=)
=
= J
.‘g 100 3
© 3
<
@ N
2
[=] 104
o E
E ]
= ]
o J
(@]
1 T L | T LR | T L | T 1
1 10 100 1000

Plasma C,, s (ng/ml)

—e— Anterior part —o—Posterior part
Cavss | EFRIEICE T D FRIRELEFRT. 86/ FEEOMB]T — 4 %3 Rk L7z, Human therapeutic range (%, /Il ¥ 5
FIANT Z V0% 25~10mg T 1 H 2[R AKE Lz & ZDfEAE M= (Report No. NP15388) .

X 2.6.4.4.4-4 A RITAN\TS5PU%1H2ETABNREZOBRERUVZEDE 3 A
ARARELIEEDANTSOUOHEFRERORE

After a one-year treatment period After a 3-month treatment-free period
400000~ 400000
) e
=, 300000+ =, 300000
D) =
£ £
£ 200000 £ 200000
E E
g g
S 100000 2 100000
B ﬁ g -38% .
o @] -82%
% -86% -41% -86%
0 = 0 — —_— V7 #
2x1 2x35 2x12 2x1 2x3.5 2x12
Dose (mg/kg/d) tzziMale [ Female Dose (mg/kg/d)

4 FlOFE R AE TR L (EK) . 2 B0 FEfETER L (FK) . #: fEiX 1 oA T 8089 ng/g tissue T >
Iz,
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2.6.4 IEYEHREFER OB L
R OAVA RIS .35

26.4.45 F v hRUA XIZETBDEADHH
[REAME R} : 4.2.2.3-3, 42.2.3-4, 4.2.3.2-19]
7 v b ORI ATRERIZ IV OB OB EE T MK TIREO 2.1 fF28 27, MK
HRRRESRFE & RARIC RPN T L7
MEfEA XA NT TV % 1, 3.5 KD 12mgkg T 1 H 20 52 HMEROEE Lz L &,
AREBE 515 17~24 FERICE T D4 X7 7 2 2 O ONO-IN-306 DD EE VT
e FERAH CTh o 7.

2.6.4.4.6 FSURR—E—IZxt3 B EE T
A RTZ V2 KT ONO-IN-306 @ P-gp, BCRP, OATP1B1, OATPIB3 } O OCT1 (Zxf3"
5 IERRME R R Lo E R 2 [2.7.2.2.1.8] IZRE#E L 7=,

2.6.4.4.7 In vitro |23 |1+ % I &K EEF 0 B @
(R : 4.2.2.3-5]

UMM E T AV E R WT, AT 72 0 RO O Mg kB R 03 % in
vitro TR L7z, A \T 7V ROFEEL 7 FOMRHY (ONO-IN-306 (M29) , M3, MIO,
M22, M26, M28 KN M31) ZHMIEE 10 mol/L TV VMEMENEMIE 1 %
N— 3 %I, apical 1225 basolateral il ~DAHERYE OFEEZ R E L. HimfElL,
ONO-IN-306 (M29) K T* M3 1K<, M10, M22 O M26 (THRREE, 4 \T 5T, M28
FOYM31 iZFE o7,

F 264471 DVREMEANEMAR (MEKBEMAETIV) ZAVANTSTOORUR

B 8 14 BT Al
Name Structure Permeability ratio Passage index
(PSt/PSf ratio in %)
M28 Hydroxylated 100 High (1.e. 280%)
M31 Unsaturated 97 High
Ivabradine - 95 High
M22 O-desmethylated 78 Intermediate (1.e. =2 50% and <80%)
M26 O-desmethylated 76 Intermediate
M10 Cleaved 69 Intermediate
S 18982 (M29) N-desmethylated 44 Low (1.e. <50%)
M3 Cleaved 21 Low

S 18982 I% ONO-IN-306 39", PSt: fifgZz & teSefh TOFBIREL. PSF: 7 4 VE —DH DL TOHEIRIRE.
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2.6.4 FyEhResER OBEEESC
ANT T VR
2.6.4.4.8 Z v MBI HEBIT
[REAME R} : 4.2.3.5.2-3]
IR 6~15 HDOMET »~ MIANT TV % 23~19mgkg/ H CRERD&ES LIz EDA
NI TV OMESRIEZFM L2, (R 15 BIZRBWTA N7 T P O PR TR
MAE & bl LT <, ZDOREIE 1.30~2.17 Th 7= [2.6.7.12B] .

2645 K

RO, in viro RO RICESEa—F Y 2%, FEHABROBRD
BELTCa— K& SIZER L. BT in vivo B2 AWT=REWSITICE N T, Z7r~k
77 LAOWHIAIZ 2 — K& M IZf— L7z, 72720, in vitro BEFO B THERK L7z Y492 D&
TS E L TER LT

2.6.4.5.1 In vitro 13
[REAME R} : 4.2.2.4-1, 42.2.4-2]

Hi/7my—h (vURX, vk, X, 4X, A KOE N RO (7> |,
AX, PR PE b)) ZHNT, ANTITO0ORHM7T 07 7 A VAT LT,
FFIzuey—nk YWC-ANRTT7Tr (10pmol/L) % 1 BEffA > FaX—varLizd&
DANT Z IV UFRAFRE, ~UA, T b, A XKL NRAET 37%L ETHo72H, ¥
PXROVILEET 10% ARl Th o7z, s “C-—+A X772 (10umol/L) % 3 K]
AU FaX—2a LIt EDANRTITOVERGFRIE, Ty b, A XKEOE FRET 93%
PLETH 7223, HAREIC30% Th o 7.

Tk AXKRE hOFI 7Y =2 HWTEREERBROER PO TFRILIZFZ Y 7
VAL, invivo D CL EFTNZ EnD (#£2.64.6.1.1-1) , AT T VTR TRE S
NHZ ENRBINT.

£ 264511 Tv bk, AXRUVE MFI/AQYV—LZRAVEANTSCUOOREBERY
PSSV ARARUVEI VTS ADFR

Species CLiy¢ Predicted CLy" Predicted CLy" Report
(ml/min/g protein) (ml/min) (ml/min/kg) number
Rat 30+3 18 61 NP06900
Dog 9+0 100-160 11-17 NP06900
Human 15+1 ~625 7.8 NP06900
16 554 6.9 NP15218

CLy: fFZ V75 A, CLy: RHEEZ VT T 2 (CPHEHEERETELE) .
@ well-stirred E7 /L CHRHLZ. Ty bk (293g) , 41X (93kg) KUt b (80kg) OF¥IREZEHWTHH L.
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2.6.4 3EpyEhRERER OB EE ST
AV ATAING /3

ANRT TV OERBHRREE X, BT v F b, KEBEROBKELTH -T2, BT v v
{LEE T, N-BLA FAARTH S ONO-IN-306 (M29) , O-fit A FNAKK TN Y492 % & iepH
FUENAR LTz, HIZ, O-BA T RO 7 Vs v U BREAERHENZRD BT,

~URA, Ty MROA RZBITFDANRNT T80 7 7 A4 0%, XKV
et Moo 7z. B R TRODONIEAEHWITT T, WERhOEWHE TRRO b7,
O-li A F VRO ERIZT v LRV AL TRO LD, B R TERO LN T2. b
TIEM22 & M29 [ S e ino 7oy, ZOMORETIE M22 & M29 # &R e — 2
DR EN, I EREME—2 Thotz [26552] . LLEXD, ANT IO
PERHIEI & LT~ DR, Ty b, A XEZHWDLZ LITHEUITHDL Z LRSI,

26452 In vivo X3
2.6.4.5.2.1 HE%S TORBEYHER
[REAGE R} : 4.2.2.4-3]

WCANTZ VU %ET v MZ 3mgkg, HEA X1 1 mgkg THIEIRE OEGZICIMEE, R,
FUIZ 0L, AT IV ORBTe 77 A VER LTz, £, B FORHT =
Ty AE Lt LTz,

T b, AXKNE MIBITFHA 3T Z7 000 EREREITHET, BT sk, KiEg
B OWARFELTH T2, T VI AL TIE, N-BLT LV F AR X B BIZHMA K O N-XE O-
it A FAIZ L D IEBIERD AR LT, KERETIE, FEBHIEIRToh 5 — T ZIKER bR A4
R LT=. JAIGIET v RS XOAR TR B, EIZ/ V7 o U BREAERL OIS
EPNAER LT, BIZYRD 1 5 THD Y492 #FRZ, in vitro TR LIL-AHEMWIZT T in
vivo THRBOLNTE. Ty BROA RTBTHA AT 7V ORFREEEZ TRIZRL, &%
HOFMAE [2.6.55.6~2.6.559] IT/RLTz.
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2.6.4 3EpyEhRERER OB EE ST
AV ATAING /3

B26.45211 Sy rRUARICETDZM1TS5 0 OREHER
DR
m N~ /\E(j m/v T M23 .
M3z (¥ 1021) o M1 M18 TD"'“"”‘ E‘::@L‘q"” o o
‘Nﬂm" W — cn muu

o
H,00
O~y fe e
= 1
Hoo
w,"‘ o, OCH,

M14 (Gluc) — .
ueo +OH
MW oo ;H - Dehydrogenation O-desmethylation ° Hydroxylation M7
o ’ el
M31
HCo o } HCOo HOOC OCH
K m" A~ N oCH, M21/ M2T/ M28 Vdmnﬂaﬂm N-dealkylation ” — " /\E(j
' ’ CH
H,CO ocH, H,CO M; OCH,
l—l M3 ° M10 \
-CH,+ OH Hydroxylation
M131GIu:] \q
bradine “\/" Hooe ocn, M1 (Sulf
M11{Glu 14—4— V faacme s (Sulfe)
aaaaaaa QCH}
NS (Sulf) 0—d et Hydroxylation N-dealkylation M3

HCo
W2 (Sl m @ :| N'\/\H ocH, / \ M2 (Gluc)
/ )

M29 (s 135321
[
Hydroxylation ’\/“ H.CO

M11(Gluc) N~

neo COCH °
M20/ M25 RiCO
O-desmethylation M N OH

‘ HJCO I

Hydroxylation e,

5

Ho

0

OCi
AR X
1
Hco CH, OCH,

M14 (Gluc)

1) 7Yk

Ty MTHCANRT Z V2 EROb% 1, 6 XU 8 Ko, #5% 24 FF#E T
DR, 5% 48 Wil E TOELOE L4 6 Rl E TOMHZAWT, &REHH ORI
Fi A AT L7z

M HRREIZ 5 O D REMKRDOEIA T 15% CTho7e. MAEHIZIE 15 FEORH A
S, BEO N7 X NAMER RIS DT N7 0 CEEEAEITRBENRED 53% % K-,
ZDHH M3 W 32%, M6/MT 23 1.5%, M5 B 5.8%, M8 3 2.8% Ch-o7-. i, N7
NXMRO TV T a U BREAEERE LT M2 28 53% Chotz. ZOMoEmE LT, o-hit
AFIARD T V7 a UEREAIRTH D MI12 B 14%, MI13 3 7.0%% 7. ERIIZE)
THDHHLDOD, N-iL7 % ARD ONO-IN-306, M4 KT M10 & 5 KB LR i S
7.

BeHHURREOR) 15% 03 5% 24 Wl £ CIZIRHICHRIE S, RE(BIRO R F RS X
25% Tohofo. JRHIZIE 25 FEOREW»ZRD b1, ERHWIE N-RT VX ETH D M3
KOYMS TH Y, RPPEERITZENEN 4.6% KT 1.6% Th o7z, OO O IR T4k
H=RTNFIG 1% K0 TdH o7z,

B G HATREDR) 80% 3 544 48 e & ClzaEHIcHR S, RE(LIKRO I P PRI
18% ChoT-. FEPIZIE 8 FOMRBMNRD B, FAHDIT KB LA FE D
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2.6.4 3EpyEhRERER OB EE ST
AV ATAING /3

M16/M17/M23 TH Y, ZibOFEPPMERDOEGENT 40% Th o7z, £ OMONREHH D FEH
BEIRIINTI D 2% L FTh o7z,

JRE =2 — VRUE L72T v b ORI PICIERZB I I S iv7e o 722y, 7 FEOMGH
Mk Sz, EREWIE O-A F RN V7 v U 2% 7= MIL THY, it
HPEEERIL 18% Th 72, MI12, MI6/MI17 KO M2 OfRH HgERIZZNZN 4.6%, 3.2%
KR 24%ThHh-oT-.

2) 14X

A XN MCANT TV HERAFE% 2 KO 8 Rl M, #54% 24 Fifil £ TOIR,

Beht% A8 BEE £ TOHeAE FIV T, K aUBHh OREFHHEAL 2 3 L 7=
HER AR 5 D 2 REMIRDEIGIE 22% Th o7z, MAETIZIE 22 O AR

b, EREIE N-BT X ALRISEZ T TZRERTH Y, BBIREED 50% % 58 7-.
ZDHH M3 (M30 ZETETe) 2 23%, MS 3 19%, MI10 28 3.7%, M7 A% 2.0%, M8
N 1.8% Th o7z, —KELIED M16/M17 23 3.3%, O-fil A F /UKD M22 TN M26 34
FI3.5% KT 3.4%, KEELIRD M28 718 2.4%, O- A FIARNR 7 V7 v i s 2577z
MI12 ZOX M13 BRENZEI 21% LN 1.6% Th o7z, TOMOMRHMOEIEITENTH T

B IRIREDR) 30% 25 575 24 FERD £ CIZRFICHEN &4, RZEIKRO R PR R
22% Th o7, FRHPIZIE 29 FORBW D B, FEHDIE N-BT LXK THD M3
(M30 ZENITET) KO M5 THY, RfPEERIIENEN 6.2% 4T 55% Th 72,
O-Wi A FIARN T 7 v VRIS %% 7= M12 KON M13 ORHFHEIERO GHT 2.5% TH
D, ZOMOREWORPYEMFRIT 1.3% U T TH o7z,

PG HEREDR) 60% 038 5-4% 48 WA E CloBETICHR S, RE(LIRODFE Pkl
M CThotz. #EPTHED L 22 ORBI DL X ZKBILEXL O-A F LR TH Y,
FPHEIERIT M16/M17 28 21%, M23/M26 23 17%, MI18 12 2.7% Ch-o7=. O-fil A F/LARMR
Wilgi G %5 7= M15 OFEBYEIEIT 6.9%, BHEED M8 OFpyiit=I% 14% Th 7.
Z DO O F PR ITN TN BENTH - 7.

3) KB DFER LR

7y MEOE b (BC-ANTFVr 20mg & HIERRAES) OO TIX, Ol
FIARD M22 1Tk FOBRTRD NN, ZOT NV a BRGHRTH D MI3 KT Ml
X7 v MREOMHHFICZEREVRE STz, 207, M221E7 v b TEKT D L OO
NN a UBRAESIND EEBEZ LR, B R TROLNEREMIE, A1 XTHLROH

23



2.6.4 HMHEhAEEER DAL E L
ANT T v

niz. Lizno7T, v b, A XKDt hORBEIOLEIZIBWT, b MERARHYIEE
L ORSY AWAS TV el

£26.45211 Sy bk, 1XRRUPE M MC-ANTSOUEERZOREROMIE, R,
EXZEA P THRE ST =REY
Primary metabolic . Rat Dog Human®
pathway involved Compound Plasma Urine Faeces Bile Plasma Urine Faeces Plasma Urine Faeces
Tvabradine X X X X X MS X X X
M3 + M30° X X X X X X
M4 MS X MS$ X MsS X MS
M35 X X X X MS X X MS
M6 X MS Ms X MS X X
Cleavage M7 X X X X X X
(by N-dealkylation) M8 X X X X MS X X X
M9 MS Ms Ms X MsS MS X X
MI10 MS MS X X MsS X X
MI° X
M2° X X X M$ Ms
N-desmethylation M29 M3 X MS Ms MS MS Ms X X
M22 X MS MS X X
M26 X X MsS X X X
O-desmethylation Mi11° X MS
MI12° X X X X X
M13® X X X X
M15° X X
M20 X
M21 MS X X Ms MsS MS MS X X
M25 MS X MS$ MS MsS MS
Mono-hydroxylation M27 X MS MS MS MS
M28 Ms M5 X MS MS X X
M32 nd Ms nd nd MS Ms nd Ms
Mi4° X
MIl6 MS X X X X X X X X X
Di-hydroxylation M17 X X X X X X
MI18 X MS X MS
Hydroxylation and M19 X X Ms MS MS MS
0-desmethylation M24 X MS MS Ms
. M23 X MS X MS X
Dehydrogenation M31 MS MsS MS MS MsS Ms
Number of compounds in commeon 31/22 23/22

with human
X RS DO TR SN, MS: ~ A AT b A M) — 2 X520 DA THRE SN, nd : KR
M29 % ONO-IN-306 %39,
* R A BPEIZ HC-A NT TV E 20 mg HEIRE O£ L2 & 2 OFEE (Report No.: NP06963) . b : ik & #iE S
Nic. ¢ B HIZART 5 M3 O A2 F LT AT UK,

264522 REHFETOANTZ DU RURHYORETME

~ A, Ty MROA XIZBITDEFIRETOANNT TV L 10 FOMRHY O i g
#% (AUC24h) ZFHL, b HOOBREE L ik L7z,

KO MZBITDANTFZ U OFERAHRE L ER LT, N7 /LF RO M3
Je O M10, N-Jii A F /LR ONO-IN-306 (M29) , O-fil A F /LR M22 e Of M26, /KiEfk
D M28, BIKFEERD M31 KOV b ARD M32 ZaFflixtg & L7z,

YU AIANT TV % 405 mgkg/H T 4 ARG Lo b OR@E R L., £
72, v MIANNT TV % 120 mgkg/ B T 6 BFRER G Lz & & OMHEW 2 554 L 7=,
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2.6.4 FEWEh AR OBEESC

ANRNT TV UERIE

7B, ThOmEBROAE, BAFEERBR CORSHELE Lz, 4 X0 TE, AT
TV % Smgkg T 1 H 2 BIKEROKS L 2OREWMERHMI Lz, ZOREL, 72
PRSI A FEfi L7 L EOHEE L2, B MZOWTE, A7 7Y% 10mg T1 H2
[ SRR e G LTz & & OfRGE Z2 Rl L 7-.

1) 10 OB O MIFHIRE
(REAE R} - 4.2.2.4-3]
~ U AT, M3, RZE{LIK, ONO-IN-306 (M29) , MI10, M28 O iifEHIEEE ) & Ho 7.
7 v h T, M3, RE{LIR, MI10, M28, ONO-IN-306 (M29) O Il HHBREE A i > 7.
A XTI, M3, RE(LM, M10, M28, ONO-IN-306 (M29) OIEHFIRENEN>T-.
TNOBPREIZBNTHERIYOMBTEFIREE L, b hOBREHOBRE L L7z

%+ 26.45221 TI9X, SYb, 41XRUVE FOEREREBIZCEFI2AN\TSOORURE
Yo miEFESE (AUC24h (ng.h/mL) )

Species Gender n Ivabradine Cleaved products Uncleaved derivatives
(Daily dose) M3 M10 M22a M22b M26a M26b M28 M29 M31 M32
(S 18982)
Mouse male 24%11673 185240 2510 11 24 21 23 1495 5385 52 313
(405 mg/kg) female 24° 18091 46314 1777 15 29 33 25 1814 4669 122 411
Rat male 6> 5799 13443 1404 51 37 30 79 851 322 57 250
(120 mg/kg) female 6° 15152 8386 565 63 56 44 86 1603 335 160 334
Dog male 4 4379 22276 330 254 27 6.3 222 433 297 30 72
(2x5mgkg) female 4 2491 14514 202 113 19 3.9 156 282 249 18 49
Human male 4 249 50 72 - - - - 40 92 12 23
(2x10mg) female 4 255 89 79 - - - 42 102 12 22
MW (g/mol) 468.6 2082 2213 454.6 454.6 454.6 454.6 484.6 454.6 466.6  482.6

R ERRD o, MW TR, S 18982 [F ONO-IN-306 %369,
a6 Bl S DFRIMIC & 0 B F 24 Bl & V2. P 3 4 KRS OFRINIC & 0 A 6 A V.

2) KB OMEEPIREHRE
[RHAME R : 4.2.2.1-7]

YUAKROT y MIANT TV R G LT &, AT 700 LA g
BEHBIII BZEL TR —EThoT-.

A XK MIANT TV 0% 1 B2EERAKRG LI LEDANRNT TV LREHO
MAEFRERHES Z FRIR Lz, A XTI 5 ONO-IN-306 % & Le3EBHZUAR O RE & BAZL
KD MI0 O TIR ZANT TV ERBETH o7, BHRIED M3 OIERIZANT TV 0L
g L CTRER/ CTh o7z, & MBI 2o MR EHER L, ONO-IN-306 & M10 %
Pr& A N7 T LI L7Z. ONO-IN-306 & M10 DOWHRITZA N7 T V0 & g L TRRED
Thol.

25



2.6.4 IEYEHREFER OB L
R OAVA RIS .35

H 2.6.45.2.2-1 1 XRUVE FMIEFIZANTSOUEEREMOEEREBTOMBEDEBRE
%02

Uncleaved compounds Cleaved compounds
Dog (5 mg/kg b.i.d./S days)
10000 10000+
= 1000 = 1000
E £
2 1001 £ 100
£ 104 Lo g 104
0.1 0.1+
001 T T T T T T 1 001 T T T T T T 1
0 4 8 12 16 20 24 0 4 8 12 16 20 24
Time (h) Time (h)
Human (10 mg b.i.d./5 days)
100+ 100=
E oA £ 10-
=1 =14
g z
= =
£ £
g Z
= 0.1 £ 0.1
0.01 T T T T T 0.01 T T T T 1
0 3 6 9 12 0 3 6 9 12

Time (h) Time (h)
—=— Ivabradine —=—§ 18982 (M29) —=— M22a+b —=— M26a+tb —&— M28 —+— M3l —— M32 —+—M3 ——MI0

S 18982 (% ONO-IN-306 Z % 7. 8 fiil /KWL O TP fEE £ T

2.6.453 In vivo 3t Z
[REAMEE! : 4.2.2.1-9, 42.2.1-11]
HEZ > B RO XA RT T V0% 3mgkg CHBEE D XUTEFIRNE G- L7 & X, g
IZBWTANT Z U PO IEFERMERTH D S 16260 ~DOEHITRD Loz,

2.6.4.6 Bt
26.4.6.1 HERINSG A=A
2.6.4.6.1.1 EHVITIVARUVEVIITI VR

[RHME R : 4.2.2.1-9, 4.2.3.2-5, 42222, 422.1-11, 42329, 4222-6]
F v MIANRT TV 0% 23~3Tmg/kg/H T 4 BRKEFIRNES L7- L &, DO CL X
2.3 mg/kg/H T 66 mL/minkg T >7-7% 37 mg/kg/H TiL 32 mL/minkg (K F L7z, —7,
D CLIZHEIZL 57 36~46 mL/minkg TH VY, AT 7T & L0 CL & [FfE
EThoTl-. RHEREEWEREMRITICHS VT, M CL/F 1% 3 mgkg/H T 162 mL/minkg T
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2.6.4 IEYEHREFER OB L
 AVA RIS N 3 )

H o723, 200mgkg/ H T 91 mL/minkg (2K F L7, #od CLF X, HEICXILT
52mL/minkg Tho7-. HEZ v MIANT TV 0% 3mgkg CTHEIFIRNE G LT L X,
CLr (3.4 mL/min/kg) (% CL O 5% &/hNSmoie.

AXNANT TV % 1.9~T4mgkg/ H T 4 BREKEFIRNE S L2 L%, CLITAEIC
£ 53 13~17mL/minkg Th W HEEITED GehroTo. Flo, Zhvn CL OfEIZA N7
VUnHERELIELEED CL LRBECTh . BEMBYEBRMBITICIEWTA T IV
> @ CL/F |% 27 mL/minkg TH o7, MHiA XA NT TP % 3 mghkg CTHEIFHRMNZES L
7o &%, CLg (0.6 mL/min/kg) 1L CL OF 5% & /NS o7z,

%26.461.11 SYFRUARITANTSSUEBERDEEL/IISTA—4

Model-independent analysis (intravenous route)

Species Duration Gender n Dose CL CLy tis Report
(strain) (mg/kg/d)* (ml/min/kg) (ml/min/kg) (h) number
Rat 4 weeks male 2 2.3,93,37 0606,56,32 34° 0.85,1.1,1.7 NPO5181
(Wistar) female 4" 23.93.37 46,41.36 - 1.3,16,3.1 )
Dog 4 weeks male 3 19,3.7,74 15,13,15 0.61° 0.79, 0.81, 0.89 NP05108
(beagle) female 3 19,37,74 17,13,15 - 0.73, 0.80, 0.90 -

Model-dependent analysis (oral route)

Species Strain Gender n Dose CL/F tmd Report
(mg/kg/d)* (ml/min/kg) (h) number
Rat Wistar, SD, male and 234M M:162t091 M:5.81t08.6
. oD, PR 22
Fischer female +232F 310200 F: 52 F: 14 NPO8033
Dog Beagle Eﬁ;?d fzﬁ: 0.23 to 42 27 0.76 10 2.0 NP15186

SD : Sprague-Dawley. * : RpICHALOFHEN 2 W51 megky/ H 2 #7.
a2 2 KRR OBRIMIC £ 0 A4 BlE WV E. b 3 mg/kg HEIE RO A KT (Report No.: NP15152) . ©: 3 mg/kg
HE#GRFOE%Z KT (Report No.: NP15001) . ¢: T v M CIRIHRME O, A X TIEHAAH O3 2 7~7 .

2.6.4.6.1.2 HERFBH
[REME R} : 4.2.22-1, 42.2.2-2, 4.222-6]

TIACANT TV ERARG LI L E, AT T VoM T1/2 13 2 RN T
HoTz.

Ty NMIANRT TV EROBRE LIZEX, AT T OMmBEFIRET 2 FHEDOTE K E
R LT BEOSHAICET D T2 1% 0.61~0.73 Biffi Cho7=. HAMO T12 1%, HEN
3mg/kg/H D & X2 5.8 BFE, 200 mg/kg/H D & 12 8.6 Rl THH-7-. METITHEICEL ST
SYAFEO T1/2 1% 0.82 Befl, WHARAMHD T1/2 1% 14 B CTH o7, ML HicA T TP D
1 HE FBRER T 5 6D 2 TH FAH DR EE DOEIE 13K 60~80% % 57z

AXNWCANRNT TV EROKE LIZEE, AT TV OmEPRET 2 fEOH A E R
L7-. BHEMSRYEEEMIT CIX, A& (023~42mgkg/H) )G U THOAMFED T1/2 1% 0.8
225 2 BERIS, VHIRFHO T1/2 1% 8.9 REfEI S 22 RFRIICIER L7z, A N7 7 U Ot
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2.6.4 FABREABR O L

AT Z VNGRS

BREELS 5D DR OIBEOFIRIL 20% KM CThHo72. T7hbb, 4177V DN
HOMRITECHFAETEL, 2O T2 WA AT TV & ERS LT T
BEXBEEL2VWEEZ bR

2.6.4.6.2 R UBR P
[RFAME AL : 4.2.2.2-3, 4.2.2.2-7]

HEZ > MZ MC-ANT TV Z2HEITRA 3 XX 200 mgkg) XIXEFIRN (3 mgke) #
HL7zbx, &E5% 168 K £ TITHRGHESREDKT 80%I1TFFIT, £ 20% TR PRt =
.

A I UC-ANT TV U EHEITRA (1 T 10 mg/kg) UTFARKN (1 mgkg) &5
Lok &, Feh% 168 W& TG HEEED 93% LI ES 3R P Ic Rt S fui=. R
JEREHEMESRIIKT 30~40%, P HEUTREHRIERITH 50~70% TH Y, HEED 22 Pkt
BIIEPTHo T,

% 264621 Sy b, 41 XRVE Mz YC-ANTSOUEEHRITRAXITHIRARS L
f-&Z2DE, RXIIBEAR~DOKETREREME

Species Gender n Route Dose Duration Bile Urine Faeces Total Report
(Strain) (mg/kg)* (MBg/kg)* (h) % of radioactive dose number
Rat male 4 oral 3 2.8 168 - 16 81 98°
(Wistar) 4 oral 200 2.8 168 - 21 79 100"  NP05193
4 1 3 2.8 168 - 26 76 102°
male® 4 oral 3 28 72 59 28 12 99°
3 oral 200 2.8 144 44 36 9.2 90° NP05222
4 1 3 2.8 72 63 31 438 99°
Dog male 2 oral 1 0.37 168 - 31 62 94°
(beagle) 2 oral 10 0.37 168 - 38 52 93° NP05258
2 1w 1 0.37 168 - 27 68 95"
Human male 4 oral 20mg 2 MBq 168 - 45 52 97 NP06963

(Caucasian)
* 1 BRICHAL ORI 2 WA 1T mg/kg XX MBg/kg &R
TR = DVEHR 2 B e REI R AR, s JEE I 2 — VALWE LT T v b,

2.6.4.6.3 i1=h e 2k s
[REAGE K - 4.2.2.2-4]
BTy MIBEH =2 L—3 g VAL, “C-ANT TPV AHEIRD (3 X% 200 mg/kg)
XILFRIRN 3 mg/kg) Fh-Lize &, 5% 72 R E TOMH, FUIRFIEE Uik
FREDMEIFPRIE S 2. WP OB GREBICE O T H &G B REIX ISt o S h,
MR R PR RIT 44~63% Th o7z, £7o, FEPHRIERIT 4.8~12%, IRIPPEIEERIT 28~36%
ThoTe.
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2.6.4 SipEhRERBR O T

R OAVA RIS .35

1K H B ORE 0 $E 5 OFRIRIN £ 5 O B BE O PRI 0T, & 51% 24 REfE C ol
REDRRPEIRITZ N Z I 89% KN 96% TH Y, #5144 2 Wil COMRHFHEIRIIZNnE
23% KN 50% ThH - 7=,

2.6.4.6.4 ELit okt
(FHAGE#} - 4.2.2.5-1]
itk 10 HEOWEFO/ET »~ M UC-A T T 0% Tmgkg/BT1 B 1185 HEX
ERORE L&, RERG% O H ORI E X i h MO iR IR EE It~ 1.5~1.8
o io. FH K OUSE P OBURREIR X370 b R T L7z,

2.6.4.7 Y ERE R EY B EER

B MEFMIRE IV TA AT T Y0 O CYP o FREICH T 5 B8R & Bt Lo iR &
[2.722.15] IZR# L7z, B MiFI 270y —LZHWTANNT T 0O CYP 4y FFEICHR
HIREERZRG LR R E [2.7.2.2.1.6] ([ZRE#E L7=.

2.6.4.8 Z DD EYENREEER
2.6.4.8.1 BREE R IC B R
[REAMEE} : 4.2.3.7.3-1, 4.2.1.3-7]

HeZ > MTANRT TV % 7, 35 KON 175 mg/kg/H C 4 HMRKER D BE Lz L & 03
EM T 2 .08 1EH & IR OBRAZF L7z, (X7 F 2 KT ONO-IN-306
DIMAEHFRENTR KR E RS TZDIFIANT TP E2HE LK 20 5% THY, DB OBD
TERDBERRE 7257013 2 Bt Th o7z, AT 7V OO ERITH &I
7L, 1 H®H72 O0%0T vehicle B & bhlg L C 7 mg/kg/H T 5%, 35 mg/kg/H T 27% MK
175 mg/kg/ H T 43%J0 L. Zinb %z 1 BHH72 D OOEICHE T 5 L ZhEh 20, 100
SN 160 bpm DD Th o 72, DAEE O ER-IT 7 mg/kg/ B TH 5% 8 I £ T, 35 KDY
175 mg/kg/ H CTHeH-1% 24 i) £ CRefe L 7.
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2.6.4 SipEhRERBR O T
AV RIS 1. 3t

264811 #S5y MIA/NTSP0%0XL35mgkg/BHT 4 BRMRERAREL=L
Enia (A) LMmEFRRE (B) O#R

500

- % A)
£ 400+ o it %
z ¥Xx--_x _____ X / ==>¢= Vehicle
£ 300 I .
- =—@— Ivabradine 35 mg/kg/d
g
= 200
100-— T T T T T T
0 4 8 12 16 20 24
10004
E ®B)
)
< 100
<
g —@— Ivabradine 35 mg/kg/d
g ]
£ 104 —0—S 18982
ER
I-—= T T T T T T
0 4 8 12 16 20 24
* Time (h)
Dosing

S 18982 % ONO-IN-306 Z 3.
A6 BIOFHECHENERZE TR L2, B: 3 fl /SO PHEEEERFECTR L. AT TV0DH) .

AXNZANT TV %05, 1.5, 5K 15mgkeg T1 H2[A 5 ARKEROELE LzL &
OB E & AE PR ORBMR 23l L=, A /37 7 ¥ 0 O ONO-IN-306 o (fiL#E
BIENDRRERST-DIFA NT TV b5 1 BHLNTH Y, DHROBERN R &
2o T=DIFK 3 E% TH T2, AT T D OO ORER IR 5K D 78 2 5]
B GRE L I L CREL, AT TV OMmETRENYIEE GO 2 B HES L
L CEWI & E—&K L7z DM OBERIL 1.5 mgkg TEH1% 2~4 FE £ T, 5 KO
15 mg/kg TiX LV BRRIERHGE L7z, 5 KOV 15mg/kg Tl 1 HH72 0 OLAEIZA RNT TV
e GEEIE~F EICED L.

X 2.6.4.8.1-2 AX[CA/NT5P2% 0XIE5mgkg T1H2[HE5BERERAKELE
LEDA% (A) LmiEhEE (B) O¥R

4)
—~ 100
=
) s
g 20 ==3¢=:Vehicle
£ —@— Ivabradine 5 mg/kg b.i.d.
5
= 60
40=— T
0 4 8 1 16 20 4
10000
z B)
S 1000
S 100
H
S 10 —e— Tvabradine 5 mg/kg b.id.
3 —0—S 18982
= 1
0.1 T T T T T
0 4 8 12 16 20 24
* * Time (h)
1st dosing 2nd dosing

S 18982 X ONO-IN-306 % 7.
A 6 BIDEBE HFEYERRZE TR LT, B 6 BB E CEHERETE L.
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2.6.4 FEPEHARETER DOBEE SC
R OAVA RIS .35

26.4.9 ERR USSR
2.6.49.1 IR 4%

ANRT TV ORI EIZE D FHESLH T, Tmax (X7~ M THI20 43, A X THI 1 FRERH
Tholz. 7y MIBITDANT TV ORINERIT UC-A T T2 & AT HREER LY
80%LL L EHEE &4, A XDOWILRIL UC-A NT TV U EREO K OEARNE S LT & X DR
PSRRI RN FRRE TH T I EMBRIFEZERA DN, Ty FRTA XTBT A N
7TV DBAITKIA0% TH Y, YIENEENEORE LT H I LIRS .

W7 > N TIEIIERIEEIERO b5 72y, HEZ > N TIEHEOHEINZHEY CL KO
CL/F DR TR 5, L OVNMEICBWTA AT 7P ORFhBEAff L- &% %
bz, FTo, BUEHEBICIHWTHET » b OBREEDHE L i L TKI 3 oo 72 DlE, A
TV ORBNCT v MEEOMENEG Lz LB o . A X0y EhRE Lk
ML BITAFIRHEICBDTHIRHRIE TH Y, HAITRO bRt

Ty hROA XNANT TV 0% 4 BE~1 FEEARE LI EE, AT TV 0MmiE
IR IR GO ELZ T eholz. 7y PROS XOMBPEPREL, KE#ES 3 AL
WIZEFIREIET D L B2 BT,

2.6.49.2 Kl

A NT TV OMEE AT DEARIL, ~ T ATH 50%, 7 v bTH 60%, 7HF
THI 50%, A XTHKI70%THY, WTFNOfESE FOFEGEHR (K 70%) EEBETHT.
Ty b, UPEXROA XOMBEEBIZHT DG RIEANT T2 00 MmgEH R E R
250 ng/mL ZH 2 5 & FMEAAFRD B2y, b b OMmEE AT DA SRITAR LA
22> 72. ONO-IN-306 DIMBEE AT HfEGRIT~T VA, T v MRS X TH 60~85%T
HY, v FOKT0% L RRETH-T

ANT TV DEFIRETOMERIL, 7 N TR 34Lkg, 41 XTK 1Lkg THY,
R E DK 0.6 LikgY &L TRE M7,

T v MZ UC-ANT TV ERNES Lz L&, BEIXEF ICHESHIIOm L, %< O
M CHR % 24 R E ClCWR Lz, —F, IRMMROITE, BRI, IR CIIBREED
HRITESANT TV ROREI DO X T = ~OFEG PR S, R LG ORI L
—H Lz Y. ARANRNT TV E | FREROESL L L EOIRMEBTCOAL T TV
VOREIIZO®D 3 B ABIOREHM TR T Lz, A NNT TP DA T = ~DfES
IR EEZ DT, 20L& & OHEKFEMIT 2~3 WA LHEES L, ZO¥EH D 4~5
fEIZFS T2 | FEMOKERGIZE 0 AT T2 0 ORI I E 7 RREICEE L C
B, HHHEN 1 FEREBL CHOERLIEMIBENEEX O,
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2.6.4 FEWEh AR OBEESC
ANT T VR

A NT TV RO OIRKE~DERNC L DR RE~DEENRES DN, T v
FROAS A NT T Vv % VAEMKERE L & & IR~ OFRE IR TR0,
nEB, ZOLEDT Y NEOAS XTBTDHANT 7V OMFEREET, OAREEFITA AN
TIV % 75mg T 1 H 2 BIKERAOKRSG L L omfFEfgE s ik L T, A XIZ
BT ERG OZEALERMFE TOANT TV OREICITHEITEO bR roTz (AT
TV DERGHETHEPD 1 R OWREHITA 77 O IR ERAF L TV T2,
ERG OZLIFEIE L72728) [2.6.6.9.23] . AT =0 ~fEGT 5% < ORKNTIRME O
PEZRO LN TV RNZ Enb Y Y, A AT TV ORMERICI T 2 BtEFa 2 BaT/h
INEEZ L.

T M MC-ANT TV ERAEE Uiz & &, DR e B 1 55 b il e &
FERIGESCDITIE T Lz, &7, A XA NRT TV 0% 52 BMRKERNES Lz L&, &
HmlE 1% 17~24 BEICET 200 A 377 2 0 KO ONO-IN-306 1378 & T FRA
ThV, A7 7T %O ONO-IN-306 D LME~DEFRITRD bR o7, T v MTA N
7TV EHERE O RO 26 BKEROERE L&, HiEEA N7 7 U0 KDY ONO-IN-
306 WEIXFRBRETHY, 437 T2 KO ONO-IN-306 23 FFIIC T 5 Al etk IR &
Ez bz,

T v MT BC-ANRT TV HHEIFIRNE G LTz L &, 5 L ERE O MBI TR
Molz. In vitro OV IIEMBEME T VICEBWTANT Z V0 OFMMETIRF Th o722
ED, BURBEDOMBATIE MR D > 7oK & U TR O RRIZIZA N7 7V K0 biE
EPEDME S IRIZRAT LIS W OFIG D @ o T2 mlTRErE, & D WMk BI R THEH R
T U AR—L — DB EZ T AN O N EZ b

2.6.49.3 s

7 v hEOA XIZBWTA N7 TV UA3REEZT THAR Lz, WThoBiE b i
(289 20 Fl, JR L OFEFIZ 20~30 FEOCH S H S vz,

ANT TV DERMHRBIEL, O-ATF Ak, N-BiATF Ak, N-T AR K 5B
HEOG, —KEEE, ZIKBEEROBAELLTHY, Ty b, A XKVPE hTHRETH- T2
b MEERORHEITRD brho T,

~ T ARDNT v F OB AFIERBR KL O A X D2 vESEERRER I O - B2 SE R O 5
L7c& &, 8 10 EoOMRHEomEFIREEITE b (10mg @ 1 H 2 [B) 281 2K
MOWgEL LEl>72. v F RO XITHBT DR O FREWITA T 72 OFRRAET
bHH M3 Tholz., —J, FEBRAZULTOHERAIEM 2479 % ONO-IN-306 O 5 kg%
ANRNT TV DOREEHKR LT, 7y b THRA 1~10%, 4 XT 5~10%, ¥ 7 AT 25~
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2.6.4 FEMpEREG SR O EESC
ANRNT TV UERIE
50% T o7z, ZOMOIEBHRE D MIETIRERITA T T 20 DRFEIZHS, Ty RS
X T 15% KM TH Y, Hx OIEFREERD LB ERMIZA NT Z U iZl~hEanz &
DR S LT,

E MIBITDHANT TV OFMHIERILCYP3A4 LB bz [2.72.2.13] .

26494 Hettt

ANTZO CLIE, BT v hT32~66 mL/minkg (2.3~37mgkg/H # 5 L7-55)
=~ hTH 40 mL/min/kg, - X CH 15mL/minkg TH-o7=. WTNOEMFETEH A N7
Z Y D CLrlL, CL DK 5% Th-oT-.

Ty RO RICANRT TV BRARG Lol X, AT TV OMmBEFIREX 2 FHME
DRz R L. Ty FTEANT T D0 OHRAFEINTHETK 6 Bifi], METHK 14 BT
HY, MO CLBHEL L T/hEWZ & & —F L. A4 XTiE, SffMRckiFs T121%2
IRFfRI AT Cdo o 72
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2.6.5 FydhfeiiR O EFR
A NRT 5 ERE
2.6.5 EVREHROMER

In all studies, ivabradine was administered as the hydrochloride salt. For consistency, doses are
expressed as ivabradine free base throughout this summary. Consequently, a conversion factor of
0.928 was applied for the study reports where dose levels were expressed as ivabradine hydrochloride
(salt form).

Pharmacokinetic parameters are reported as mean values. When available, data on the main active
metabolite, ONO-IN-306, are also reported.

In both rat and dog, population pharmacokinetic models for ivabradine were built, combining data
from nonclinical pharmacokinetic and toxicokinetic studies. This approach enabled a global
description of ivabradine pharmacokinetics in rat and dog after oral administration, as summarised in
the 2.6.5.3.2.

For in vivo ["*C]-studies, a mixture of both ['*C]-radiolabelled entities of ivabradine was used, with
labelling of each ring system (carbonyl moiety of the benzazepinone ring and alpha-position next to
the benzocyclobutane ring). This allowed to trace all potential metabolites, including cleavage

products.



2.6.5 IWEhRERER OB
R OAVA RIS .35

BES—8

The terminology recommended by the International System of units (SI) has been used throughout

this document; in addition the following abbreviations are used.

Abbreviation or

specialist term Explanation

- Not applicable

AUC Area under the concentration curve from 0 to infinity
AUCn Area under the concentration curve over n hours
AUCpop Area under the concentration curve at steady state in the population
blq Below the limit of quantitation

CL Plasma clearance of drug

CL/F Apparent clearance of drug

Cmax Maximum concentration

CTD Common technical document

dpm Disintegrations per minute

eq Equivalent

F Female

F (%) Absolute bioavailability

GLP Good Laboratory Practice

ie. 1d est (that is to say)

iv Intravenous

LC Liquid chromatography

LC/Fluo Liquid chromatography coupled with native fluorescence detection
LC/MS/MS Liquid chromatography coupled with tandem mass spectrometry
LSC Liquid scintillation counting

M Male

n Sample size

nd Not determined

PK Pharmacokinetic(s)

T1/2,1 Disposition half-life

T1/2,z Terminal half-life

TES Technologie Servier

Tmax Time to maximum concentration

Vc/F Apparent volume of the central compartment

Vss Volume of distribution at steady state

W Week




2.6.5.1 EYEEsER . —BX
Test article: Ivabradine hydrochloride
Type of study Test system Analytical Testing facility Report Location in
method number CTD
Analytical methods and validation reports
Summary of nonclinical bio-analytics Mouse, rat, rabbit and dog LC/Fluo®, TES, France NP15185 4.2.2.1-1
plasma LC/MS/MS”
Rat and dog urine
Validation for the measurement of ivabradine in plasma Rat, dog and human plasma LC/Fluo TES, France NP06841 4.2.2.1-2
Validation for the measurement of ivabradine in plasma Rat, rabbit, dog and human LC/Fluo —, NP03157 4.2.2.1-3
plasma France
Validation for the measurement and short-term stability of ivabradine and Rat, dog and human plasma LC/Fluo TES, France NP06903 4.2.2.1-4
ONO-IN-306 in plasma
Validation for the measurement of ivabradine and ONO-IN-306 in plasma Mouse, rat, dog and human LC/Fluo _, NPO5116 42.2.1-5
plasma France
Additional validation for the measurement of ivabradine and ONO-IN-306 in  Mouse, rat, rabbit and dog LC/Fluo _, NP15283 4.2.2.1-6
plasma (additional tests) plasma France
Determination of ivabradine, ONO-IN-306 and 9 additional metabolites in Mouse, rat, dog and human LC/MS/MS TES, France NP15187 4.2.2.1-7
plasma plasma
Validation for the measurement of ivabradine and ONO-IN-306 in plasma Mouse, rat, rabbit and dog LC/MS/MS NP16131 4.22.1-8
plasma Germany
Enantioselective determination of ivabradine and S 16260 in plasma Rat plasma and urine LC/MS/MS” TES, France NP15152 4.2.2.1-9
Determination of ivabradine and ONO-IN-306 in urine
Enantioselective determination of ivabradine and S 16260 in plasma Dog and human plasma LC/Fluo® Bio-Pharmacie Servier, =~ NP15192 4.2.2.1-10
France
Determination of ivabradine and ONO-IN-306 in urine Dog urine LC/Fluo TES, France NP15001 4.2.2.1-11
Determination of ivabradine and ONO-IN-306 in liver and plasma Rat liver and plasma LC/Fluo , UK NP05409 4.2.3.3.2-1
Determination of ivabradine and ONO-IN-306 in liver and plasma Rat liver and plasma LC/Fluo Biologie Servier, France  NP06240 4.2.3.2-14
Determination of ivabradine in amniotic fluid and plasma Rat amniotic fluid and plasma LC/Fluo Biologie Servier, France = NP05135 4.2.3.5.2-3
Determination of ivabradine and ONO-IN-306 in heart and eye structures Dog heart and eye structures LC/Fluo ,  NP15280 4.2.3.2-19
(vitreous body, anterior and France
posterior parts)
Long-term stability of ivabradine in plasma up to 12 months Rat, dog and human plasma LC/Fluo TES, France NP06819 4.2.2.1-12
Long-term stability of ONO-IN-306 in plasma up to 12 months Rat, dog and human plasma LC/Fluo TES, France NP06852 4.2.2.1-13
Long-term stability of ivabradine and ONO-IN-306 in plasma up to 6 Mouse and rabbit plasma LC/Fluo - NP15123 422.1-14

months

France

*: Including chiral analysis
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26.5.1 EVBERR . —Bx &F)
Test article: Ivabradine hydrochloride
Method of . - Report Location
Type of study Test system administration Testing facility null:lber in CTD
Absorption
Absorption (repeat dose) Mice Gavage TES, France NP16236 4.2.2.2-1
Population PK model (single and repeat dose) Rats Gavage TES, France NP08033 4.2.2.2-2
Absorption (from excretion balance study) (single dose) Rats Gavage, iv TES, France NP05193 4.2.2.2-3
Absorption (from excretion into bile study) (single dose) Rats Gavage, iv TES, France NP05222 4.2.2.2-4
Absorption and excretion (single dose) Rats Gavage, iv TES, France NP05245 4.2.2.2-5
Population PK model (single and repeat dose) Dogs Gavage TES, France NP15186 4.2.2.2-6
Absorption (repeat dose) Dogs Gavage NP15258 4.2.1.3-7
France

Absorption and excretion balance (single dose) Dogs Gavage, iv TES, France NP05258 4.2.2.2-7
Absorption and renal clearance (single dose) Dogs Gavage, iv TES, France NP15001 4.2.2.1-11
Distribution :
Plasma protein binding?® (in vitro) Mice, rats, rabbits, dogs, humans In vitro TES, France NP15183 4.2.2.3-1
Blood to plasma ratio (in vitro) Rats, dogs, humans In vitro Bio-Pharmacie Servier, France NP07530 4.2.2.3-2
Single dose tissue distribution (whole body) Rats Gavage, iv TES, France NP05420 4.2.2.3-3
Single dose ocular distribution Rats iv , France NP08034 4.2.2.3-4
Repeat dose cardiac and ocular distribution Dogs Gavage , France NP15280 4.2.3.2-19
Blood-brain barrier permeability? (in vitro) Bovine brain capillary endothelial cells  In vitro TES, France NP15182 4.2.2.3-5
Placental transfer Rats Gavage Biologie Servier, France NP05135 4.2.3.5.2-3
Metabolism
Interspecies metabolism (in vitro) Mouse, rat, rabbit, dog, monkey, Invitro TES, France NP036900 4.2.2.4-1

human hepatic microsomes
Interspecies metabolism (in vitro) Rat, dog, monkey, human hepatocytes In vitro TES, France NP0O6887 4.2.2.4-2
Summary of single dose interspecies metabolism Rats, dogs, humans Gavage Oral TES, France NP15163 4.2.2.4-3
Repeat dose interspecies metabolism Mice, rats Diet TES, France NP15163 4.2.2.4-3

Dogs Gavage

Humans Oral
Concentration-time profiles of metabolites Mice, rats Diet TES, France NP15187 4.2.2.1-7

Dogs Gavage

Humans Oral
Bioconversion Rats Gavage, iv TES, France NP15152 42.2.1-9
Bioconversion Dogs Gavage, iv TES, France NP15001 42.2.1-11

20ONQO-IN-306 was also tested.
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2.6.5.1 EYVBEHR  —BER &)

Test article: Ivabradine hydrochloride

Method of . - Report Location
Type of study Test system administration Testing facility nulr;ber in CTD
Excretion
Renal clearance (single dose) Rats Gavage, iv TES, France NP15152 4.2.2.1-9
Elimination (repeated dose) Rats iv -TES, France NP(5181 4.2.3.2-5
Elimination (single dose) Rats Gavage, iv TES, France NP05245 4.2.2.2-5
Population PK model (single and repeat dose) Rats Gavage TES, France NP08033 4.2.2.2-2
Renal clearance (single dose) Dogs Gavage, iv TES, France NP15001 4.2.2.1-11
Elimination (repeated dose) Dogs iv TES, France NP05108 4.2.3.2-9
Population PK model (single and repeat dose) Dogs Gavage TES, France NP15186 4.2.2.2-6
Elimination (repeat dose) Mice Gavage TES, France NP16236 4.2.2.2-1
Excretion into faeces and urine (single dose) Rats Gavage, iv TES, France NP05193 4.2.2.2-3
Excretion into facces and urine (single dose) Dogs Gavage, iv TES, France NP05258 4.2.2.2-7
Excretion into bile (single dose) Rats Gavage, iv TES, France NP(05222 4222-4
Excretion in milk Rats Gavage NP08639 4.2.2.5-1

, UK

Other studies
Exposure-response relationship (repeat dose) Rats Gavage , France NP15300 4.2.3.7.3-1
Exposure-response relationship (repeat dose) Dogs Gavage NP15258 4.2.13-7
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2652 DMAERCENY T—2 a3 VR
Test article: [vabradine hydrochloride

Related Analytical Location
Type of study Method and main results Test system Testing facility toxicokinetics report .

report number number in CTD
Summary of nonclinical bio- LC/Fluo-solid phase extraction Plasma: mouse,  TES, France All toxicokinetic ~ NP15185 42.2.1-1
analytics: analytical methods LC/MS/MS-solid phase extraction rat, rabbit, dog studies (n=37)
and cross-validations, Chiral LC/Fluo-liquid-liquid extraction Urine: rat, dog
stability studies Chiral LC/MS/MS-solid phase extraction
Validation for the LC/Fluo-solid phase extraction Plasma: rat, dog, TES, France NP03143 NP06841*  4.2.2.1-2
measurement of ivabradine ~ Range®: 2-500 ng/mL human NP03144
in plasma Sample volume: 0.5 mL NP03162

NP03165

NP03166

NP03169

NP05108

NP05320

NP05349

NP08000

NP08075

NP08076

. NP15093

Validation for the LC/Fluo-solid phase extraction Plasma: rat, NP05134 NPQ3157*¢  4.2.2.1-3
measurement of ivabradine ~ Range®: 2-500 ng/mL rabbit, dog, , NPO5135
in plasma Sample volume: 0.5 mL human France NP08074

aReport contains a GLP Compliance Statement.
®Range of linearity of the analytical method.
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Test article: Ivabradine hydrochloride

Type of study Method and main results

Test system

Testing facility

Related
toxicokinetics
report number

Analytical
report
number

Location
in CTD

Validation for the measurement of LC/Fluo-solid phase extraction
ivabradine and ONO-IN-306 in plasma Range": 0.5-100 ng/mL
' Sample volume: 1 mL

Plasma: rat, dog,
human

TES, France

Validation for the measurement of LC/Fluo-solid phase extraction

ivabradine and ONO-IN-306 in plasma = Range®: 0.5-200 ng/mL
Sample volume: 0.5 mL
(mouse, rat), 1 mL (dog,
human)

Plasma: mouse,
rat, dog, human

NP05409
NP05455
NP05504
NPO05514
NP06240
NP06245
NP08002
NP15094

NP069032

4.2.2.1-4

h’

France

NPO05181
NP05319
NP05574
NP06393
NP06450
NP07026
NP07356
NP07945
NP07946
NP15279
NP15280
NP15300

NP05116°

42.2.1-5

2Report contains a GLP Compliance Statement.
Range of linearity of the analytical method:
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2652 DWMAERUVNYT— a3 VEER (]E)
Test article: Ivabradine hydrochloride
. Related Analytical .

Type of study Method and main results Test Tes.tfng toxicokinetics repog]t !Jocatlon

system facility in CTD

report number  number

Additional validation for the = LC/Fluo-solid phase extraction Plasma: - NP15283* 4.2.2.1-6
measurement of ivabradine Complementary validation tests in animal plasma mouse,
and ONO-IN-306 in plasma  (limit of quantitation, different sample volumes and  rat, rabbit, France
(additional tests) dilution procedures) dog
Determination of ivabradine, = LC/MS/MS-solid phase extraction Plasma: TES, France - NP15187 4.2.2.1-7
ONO-IN-306 and 9 Range®: 0.2-200 ng/mL, 2-200 ng/mL (M3¢ in mouse,
additional metabolites in mouse, rat and human), 1-200 ng/mL (M3 in dog) rat, dog,
plasma Sample volume: 0.25 mL human
Validation for the LC/MS/MS-solid phase extraction Plasma: NP26980 NP16131 422.1-8
measurement of ivabradine Range®: 0.25-250 ng/mL mouse, NP28601
and ONO-IN-306 in plasma Sample volume: 0.05 mL rat, rabbit, , NP28971

dog, pig Germany NP30966
Enantioselective Chiral LC/MS/MS-solid phase extraction Plasma: TES, France - NP15152 4.2.2.19
determination of ivabradine Range®: 0.2-50 ng/mL rat
and S 16260 in plasma Sample volume: 0.25 mL
Enantioselective Chiral LC/Fluo-liquid-liquid extraction Plasma: Bio- - NP15192 4.2.2.1-10
determination of ivabradine Range®: 5-750 ng/mL dog, Pharmacie
and S 16260 in plasma Sample volume: 0.5 mL human Servier®,

France
Determination of ivabradine =~ LC/MS/MS-centrifugation and dilution Urine: rat  TES, France - NP15152 4.2.2.1-9
and ONO-IN-306 in urine Range": 0.2-200 ng/mL
Sample volume: 0.25 mL

Determination of ivabradine ~ LC/Fluo-liquid-liquid extraction Urine: dog TES, France - NP15001 4.22.1-11

in urine

Range®: 1-500 ng/mL
Sample volume: 0.5 mL

2Report contains a GLP Compliance Statement.
bRange of linearity of the analytical method.
°Bio-Pharmacie Servier, currently TES (from 1993).
dCleaved metabolite of ivabradine.
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Test article: Ivabradine hydrochloride
Testing Related Analytical Location
Type of study Method and main results Test system o toxicokinetics report .
facility in CTD
report number  number

Determination of ivabradine  Liver: Liver: rat - NP05409*  4.2.3.3.2-1
and ONO-IN-306 in liverand LC/Fluo-liquid-liquid extraction Plasma: rat ,
plasma Range®: 20-5000 ng/g UK

Sample volume: 0.5 mL - i

Plasma: Liver: rat Biologie - NP06240* 4.2.3.2-14

LC/Fluo-solid phase extraction Plasma: rat Servier,

Range®: 0.5-100 ng/mL France

Sample volume: 1 mL
Determination of ivabradine ~ Amniotic fluid: Amniotic fluid: Biologie - NP0O5135*  4.2.3.52-3
in amniotic fluid and plasma  LC/Fluo-solid phase extraction rat Servier,

Range": 2-500 ng/mL Plasma: rat France

Sample volume: 0.5 mL

Plasma:

LC/Fluo-solid phase extraction

Range": 2-500 ng/mL

Sample volume: 0.5 mL
Determination of ivabradine  heart and eye structures: heart, vitreous - NP15280*  4.2.3.2-19
and ONO-IN-306 in heart, LC/Fluo-liquid-liquid extraction body, anterior
eye structures (vitreous body, Rangeb: 30-1500 ng/mL (heart, vitreous body) part, posterior
anterior and posterior parts) ~ Range® 30-2000 ng/mL (anterior and posterior  part: dog France

and plasma

parts)

Sample volume: 0.5 mL
Plasma:

LC/Fluo- solid phase extraction
Range®: 1-200 ng/mL

Sample volume: 1 mL

2Report contains a GLP Compliance Statement.
bRange of linearity of the analytical method.
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Test article: Ivabradine hydrochloride
. Related Analytical .
Type of study Method and main results Test Tes.tfng toxicokinetics report .Locatlon
system facility in CTD
report number  number

Short-term stability of Storage conditions: Plasma: TES, France - NP06903* 4.2.2.14
ivabradine and ONO-IN-306 72 h at 4°C, 24 h at room temperature, and 3 freeze- rat, dog,
in plasma thaw cycles human

Test levels:

1 and 75 ng/mL

Stable in the tested conditions
Long-term stability of Storage conditions: Plasma: TES, France - NP06819* 4.22.1-12
ivabradine in plasma 1, 3, 6 or 8® and 12 months at about —18°C rat, dog,

Test levels: human

10 ng/mL (human), 10 and 1000 ng/mL (animal)

Stable for up to 12 months in the tested conditions
Long-term stability of ONO-  Storage conditions: Plasma: TES, France - NP06852*  4.2.2.1-13
IN-306 in plasma 1, 3, 6 and 12 months at about —18°C rat, dog, :

Test levels: human

10 ng/mL (human), 10 and 500 ng/mL (animal)

Stable for up to 12 months in the tested conditions
Long-term stability of Storage conditions: Plasma: NP151232  4.2.2.1-14
ivabradine and ONO-IN-306 3 and 6 months (mouse plasma), mouse,
in plasma 3 months (rabbit plasma, ivabradine only) at —20°C  rabbit

Test levels:

10 and 5000 ng/mL (ivabradine), 10 and

2000 ng/mL (ONO-IN-306, mouse plasma only)
Stable for up to 3 (rabbit) or 6 (mouse) months in
the tested conditions

2Report contains a GLP Compliance Statement.
b6 months in dog and human plasma, 8 months in rat plasma.
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2.6.5.3 RYENREEER - IRUX
2.6.5.3.1 HE®kE
Test article: Ivabradine hydrochloride

Species Rat Dog

Strain Wistar Beagle

Number of animals/gender 15M M

Feeding condition Fed Fasted

Formulation/vehicle Solution/saline Solution/saline

Method of administration Oral (gavage) Oral (gavage)

Sample Plasma Plasma

Analyte Ivabradine Ivabradine

Assay LC/Fluo LC/Fluo

Dose (mg/kg) 3 200 1 3 10

PK parameters:
Tmax (h) 0.172 0.17 2.02 0.67 2.02
Cmax (ng/mL) 54 3224 64 759 2208
AUC (ng-h/mL) 180 13000 nd 1653 nd
T1/2,1 (h) - - - - -
T1/2,z (h) 4.8 nd 1.0 1.0 2.4
F(%) 26 nd nd 40 nd

Location in CTD 4.2.2.2-5 4.2.2.2-7 4.2.2.1-11 4.2.2.2-7

Report number NP05245 NP05258 NP15001 NP05258

Additional information:
First sampling time.
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2.6.5.3.2 RE®RE
Test article: Ivabradine hydrochloride

Species Rat Dog Dog

Strain Wistar, Sprague-Dawley, Fischer Beagle Beagle

Number of animals/gender 234M + 232F 64M + 63F 3M +3F

Feeding condition Fasted; fed Fasted; fed® Fasted; fed®

Formulation/vehicle Solution/saline or water Solution/saline or water Solution/water

Method of administration Oral (gavage) Oral (gavage) Oral (gavage)

Duration of treatment Up to 52 weeks Up to 52 weeks 5 days

Sample Plasma Plasma Plasma

Analyte Ivabradine Ivabradine Ivabradine

Assay LC/Fluo LC/Fluo LC/Fluo

Occasion - - Day 5

Dose (mg/kg/day) 2.8 to 279 (M), 2.3 to 223 (F) 0.23 to 42 2x0.5 2x1.5 2x5 2x15

PK parameters:
AUC24 (ng-h/mL) 310 to 45000 (M), 965 to 71700 (F)? 136 to 24700* 129 885 4673 19306
T1/2,1 (h) 0.61 to 0.73° (M), 0.82 (F) 0.76 to 2.0 0.74 0.75 0.93 1.4
% AUCI (%)® 16 to 43 >80 - - - -
T1/2,z (h) 5.8t0 8.6° (M), 14 (F) 8.91t022 9.8 9.9 12 16
% AUCz (%)° 57 to 84 <20 - - - -
Vc/F (L/kg) 18 2.4f 7.8 2.7 2.1 2.6
CL/F (mL/min/kg) 162 to 91¢ (M), 52 (F) 27 105 35 23 19
F (%) 40 (M), 60 (F)d 15/408 10 24 37 51

Location in CTD 42222 42.22-6 4.2.1.3-7

Report number NP08033 NP15186 NP15258

Additional information: Data in rats, dogs and humans were obtained from a compartmental population analysis.
2AUCpop (ng-h/mL) calculated from population primary pharmacokinetic parameters, for doses of 3 to 223 mg/kg/day in the rat and 0.23 to 42 mg/kg/day in the dog.

Contribution of the exponential phase (first and terminal) to the overall AUC.

°For doses of 3 to 200 mg/kg/day.

9F(%) calculated using CL at 3 mg/kg in male Wistar rats [4.2.2.2-5] and at various doses in female Sprague-Dawley rats [4.2.3.2-3].
°Food effect observed when food was given between the two daily dosings (2-fold decrease in Cmax but AUC unaffected).

fAt a median dose of 6.3 mg/kg. Vc/F increased with increasing doses.
gFor doses < | and > 1 mg/kg, respectively. F(%) calculated using CL at 3 mg/kg in male beagle dogs [4.2.2.1-11].
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2654 EMEEAER - 7
26.5.4.1 -AB#EE
Test article: Ivabradine hydrochloride and ONO-IN-306
Location in CTD: [4.2.2.3-1]
Report number: NP15183
Study system In vitro In vitro
Test system Mouse (CD-1), rat (Wistar), rabbit (New-Zealand), dog (Beagle) and human plasma | Mouse (CD-1), rat (Wistar), dog (Beagle) and human plasma
Method Ultrafiltration Ultrafiltration
Radionuclide 14C -
Analyte/assay Radioactivity ('*C-ivabradine)/LSC ONO-IN-306/LC/MS/MS
Species Ivabradine concentration (ng/mL) % Bound ONO-IN-306 concentration (ng/mL) % Bound
10 47.0 10 88.0
Mouse 250 49.5 70 81.3
5000 46.5 500 86.6
10 59.0 10 62.9
Rat 400 56.5 70 64.0
15000 42.5 500 55.6
10 51.6 - -
Rabbit 250 46.2 - -
5000 38.9 - -
10 72.6 10 78.6
Dog 400 71.4 70 75.0
15000 37.8 500 70.9
10 76.0 10 74.2
Human 150 69.4 70 70.1
2500 68.0 500 75.5

Additional information:

Non-specific binding: 2.8% for ivabradine and 2.4% for ONO-IN-306.

Blood to plasma concentration ratios for ivabradine: rat, 0.92 to 1.01; dog, 0.76 to 0.95; human, 0.65 to 0.69 [4.2.2.3-2].
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2.6.54.2 Z v MIHEERORSEROBES
Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.3-3]
Report number: NP05420
Species/strain: Rat/Long-Evans (pigmented)

Number of animals/gender:
Feeding condition:

Formulation/vehicle: Solution/saline

Method of administration: Oral (gavage)

Dose (mg/kg)/(MBq/kg): 3/2.78

Radionuclide: l4ca

Analyte/assay: Radioactivity/whole-body autoradiography with radioluminography detection

Sampling time:

5M (n =1 per time point)
Fed

0.17,1,6,24 and 168 h

Tissues/organs® Concentration (ng eq/g) Tissue/blood concentration ratio
0.17 h 1h 6h 24 h 168 h 1h 6h
Blood blg 134 77 blq blg - -
Liver 1166 3604 1809 213 blq 26.9 23.5
Kidney (corticomedulla) 139 1764 875 69 blq 13.2 11.4
Uveal tract blq 1734 1630 2683 1530 12.9 21.2
Adrenal medulla 195 1604 465 209 blq 12.0 6.0
Submaxillary glands 83 1544 1799 104 blq 11.5 23.4
Adrenal cortex 214 1479 923 293 blq 11.0 12.0
Kidney (medulla) 86 1291 499 blq blq 9.6 6.5
Kidney (cortex) 100 1045 339 blq blq 7.8 4.4
Urinary bladder wall blq 883 208 285 blq 6.6 2.7
Lachrymal glands blq 561 337 blq blq 4.2 4.4
Skin (pigmented) blq 423 527 294 blq 3.2 6.8
Seminal vesicles blq 266 140 blq blq 2.0 1.8
Heart blq 260 103 blq blq 1.9 1.3
Skin (non-pigmented) blq 225 92 blq blq 1.7 1.2
Meninx blq blq 953 703 654 - 12.4
Testes blq blq 108 blq blq - 1.4
Brain blq blg blg blg blq - -

Additional Information:
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Limit of quantitation = 26 ng eq/g tissue.

Tissues and organs such as bone surfaces, bone marrow, brown fat, colon, intestine wall, lung, pancreas, pineal gland, pituitary gland, prostate, skeletal muscle, spinal cord, spleen, stomach
wall, thymus and thyroid gland were examined but are not reported here; the concentrations in these tissues were blq at 24 h.

aMixture of the two ['*C]-ivabradine chemical entities.

bTissues and organs ranked based upon their tissue/blood concentration ratio at 1 h.
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Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.3-3]
Report number: NP05420
Species/strain: Rat/Long-Evans (pigmented)

Number of animals/gender:

5M (n =1 per time point)

Feeding condition: Fed

Formulation/vehicle: Solution/saline

Method of administration: iv (bolus)

Dose (mg/kg)/(MBq/kg): 3/2.78

Radionuclide: l4ca

Analyte/assay: Radioactivity/whole-body autoradiography with radioluminography detection

Sampling time:

0.17,1,6,24 and 168 h

Tissues/organs® Concentration (ng eq/g) Tissue/blood concentration ratio
0.17 h 1h 6h 24 h 168 h 0.17 h 1h 6h
Blood 1942 781 66 blq blq - - -
Kidney (medulla) 24668 5071 231 blq blq 12.7 6.5 3.5
Submaxillary glands 17855 12008 2396 427 blq 9.2 15.4 36.3
Adrenal medulla 14857 5158 442 379 blq 7.6 6.6 6.7
Liver 14304 7060 1542 220 blq 7.4 9.0 234
Kidney (cortex) 13092 4525 212 blq blq 6.7 5.8 3.2
Adrenal cortex 11707 5012 691 401 96 6.0 6.4 10.5
Lachrymal glands 11076 5286 231 44 blq 5.7 6.8 3.5
Kidney (corticomedulla) 10656 6151 538 79 blq 5.5 7.9 8.2
Uveal tract 7367 7040 3074 2616 2404 3.8 9.0 46.6
Heart 4085 1309 82 blq blq 2.1 1.7 1.2
Urinary bladder wall 2987 4716 478 blq blq 1.5 6.0 7.2
Skin (pigmented) 2628 2443 1094 639 185 1.4 3.1 16.6
Skin (non-pigmented) 2628 1271 70 blq blq 1.4 1.6 1.1
Meninx 2297 3054 1170 1011 1031 1.2 3.9 17.7
Seminal vesicles 2158 20795 185 blq blq 1.1 26.6 2.8
Testes 179 212 231 blq blq 0.1 0.3 3.5
Brain 152 192 blq blq blq 0.1 0.2 -

Additional information:
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Limit of quantitation = 26 ng eq/g tissue.

Tissues and organs such as bone surfaces, bone marrow, brown fat, colon, intestine wall, lung, pancreas, pineal gland, pituitary gland, prostate, skeletal muscle, spinal cord, spleen, stomach
wall, thymus and thyroid gland were examined but are not reported here. Except for the colon and intestine wall (blq at 168 h), the concentrations in these tissues were blq at 24 h.

aMixture of the two ['*C]-ivabradine chemical entities.

bTissues and organs are ranked based upon their tissue/blood concentration ratio at 0.17 h.
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Test article: [vabradine hydrochloride
Location in CTD: [4.2.2.3-4]
Report number: NP08034

Species/strain Rat/Wistar (albino) Rat/Long-Evans (pigmented)

Number of animals/gender 15M (n = 3 per time point) 15M (n = 3 per time point)

Feeding condition Fed Fed

Formulation/vehicle Solution/saline Solution/saline

Method of administration iv (bolus) iv (bolus)

Dose (mg/kg)/(MBq/kg) 3.85/16.65 3.85/16.65

Radionuclide 4C 4C

Analyte/assay Radioactivity/LSC Radioactivity/LSC

Sampling time

0.17,1, 6,24 and 168 h

0.17,1,6,24 and 168 h

Albino Pigmented Pigmented/
Tissues/organs® Concentration (ng eq/g) T1/2 AUC168h Concentration (ng eq/g) T1/2 AUC168h | albino AUC
0.17 h 1h 6h 24h 168h (h) (ng eq-h/g) | 0.17 h 1h 6h 24 h 168 h (h) (ng eq/g) ratio
Plasma 5908 3027 595 36 7.6 22 22100 7674 2369 408 33 7.2 22 18660 0.84
Aqueous humour 58 45 12 blq blq 2.6 298 29 30 blq blg blg nd 102 0.35
Choroid-retina 830 382 92 17 blq 4.8 3967 6827 11845 11408 11441 8047 >168 1675214 422
Cornea 266 228 27  blq blq 1.7 1105 212 1280 309 321 414 >168 63222 57
Iris-ciliary body 74 185 6.6 Dblq blq 1.4 652 2810 4594 8062 10408 2205 136 1109351 1702
Eyelids 1761 1097 129 47 20 36 10835 2382 1676 886 840 287 70 10497 9.8
Lachrymal gland 4812 5075 314 35 2.7 18 23824 5230 3870 135 58 8.3 23 20728 0.87
Lens 28 28 15 5.5 blq 10 710 28 38 17 13 blq 19 1351 1.9
Optic nerve 509 418 62 blq blq 1.9 2193 260 109 19 7.0 blq 5.4 1227 0.56
Sclera 573 506 77 8.1 blq 4.0 3303 3483 6210 2303 3043 3120 >168 517478 157
Vitreous humour 139 95 12 blq blq 1.7 484 772 2932 439 630 128 56 74213 153

Additional information: Limit of quantitation depending on tissue, i.e., ranging from 1.5 (lachrymal gland) to 27 ng eq/g tissue (iris-ciliary body).

Microautoradiography of ocular sections confirmed the binding of ['*C]-material to pigment in iris-ciliary body and choroid and the absence of binding to the retina of pigmented
rats. No detectable radiolabelling was observed in albino rats.
Brain, heart, skin and whole blood were also sampled and results were consistent with those obtained data [4.2.2.3-3]. There was no difference in these tissues between Wistar
(albino) and Long-Evans (pigmented) rats.
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Test article: Ivabradine hydrochloride
Location in CTD: [4.2.3.2-19]
Report number: NP15280
Species/strain Dog/Beagle
Number of animals/gender 18M + 18F (6M + 6F per dose)
Feeding condition Fasted; fed
Formulation/vehicle Solution/water
Method of administration Oral (gavage)
Duration of treatment 52 weeks
Analyte Ivabradine
Assay LC/Fluo
Occasion W52 and W64°
Dose (mg/kg/day) 2x1 2x3.5 2x12
Ivabradine concentration (ng/g) Ivabradine concentration (ng/g) Ivabradine concentration (ng/g)
Tissues/organs W52b W64 W52b W64 W52b W64
(n=8) (n=4) (n=8) (n=4) (n=8) (n=3)
Heart blq blq blq blq blq blq
Eye (anterior part) 10781 6557 53554 19182 140153 39037
Eye (posterior part) 19046 5148 88621 34958 260834 30132
Eye (vitreous body) blq blq 89 blq 79 blq

Additional information:

Limit of quantitation = 30 ng/g tissue.

Quantitation of ONO-IN-306: -

blq levels in the heart and very low amounts in the vitreous body from all groups;

3 months after treatment cessation, ONO-IN-306 levels in anterior and posterior ocular structures was lower than that at the
end of 1-year treatment.

ONO-IN-306/ivabradine concentration ratio: between about 0.1 and 0.3 in both anterior and posterior ocular parts after 1-year treatment.
a0ne-year treatment period (W52) followed by a 3-month treatment-free period (W64).
bTissues were collected from animals killed within 17 to 24 h after the last dosing.
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2.6.5.5.1 In vitro K2 ) 75 R
Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.4-1]
Report number: NP06900
Study system: Hepatic microsomes
Species (strain): Rat (Wistar-males), dog (Beagle-males), human
Concentration (nmol/L): 1 and 100*
Radionuclide: 14Ch
Analyte/assay: Radioactivity/LC coupled with radioactivity detection
[Incubation time: 15, 30, 45, 60 and 90 min
. Concentration % of unchanged ivabradine remaining after incubation
Species ; - - - -
(nmol/L) 15 min 30 min 45 min 60 min 90 min
Rat 1 66 58 56 49 44
100 90 76 70 67 69
Dog 1 86 78 72 64 54
100 96 90 88 84 79
Human 1 88 72 66 61 45
100 89 84 75 67 60

Additional information:

In vitro intrinsic metabolic clearance (mL/min/g protein): rat, 30; dog, 9; human, 15.
In vivo predicted hepatic clearance (mL/min): rat, ~18; dog, ~100-160; human, ~625.
aEquivalent to 469 and 46860 ng/mL, respectively.

"Mixture of the two ['*C]-ivabradine chemical entities.
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Test article: Ivabradine hydrochloride
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Study system: Hepatic microsomes/hepatocytes
Species (strain)*: Mouse (Swiss), rat (Wistar), rabbit (New-Zealand), dog (Beagle), monkey (Macaca fascicularis), human
Concentration (umol/L): 10°
Radionuclide: t4ce
lAnalyte/assay: Radioactivity/LC coupled with radioactivity detection
% of total radioactivity after incubation
Specics Study Time Cleavage compounds Cdgl{?vl;gt?\fzg Hydroxylated/N- or O-desmethylated derivatives Other Reoort  Location
System  (h) |Ivabradine M16 var M2 oo M22 M8 e CTD
M3 M5 M10 Y492¢ M12 M13 | or MI18 M21 M20¢ M25 M26¢ M29 M25 M31
M17 M26° (ONO-IN-306)"
Mouse Microsomes 1 52.8 56 55 - 1.8 - - 2.1 - 26 44 - 4.6 14.4 3.8 - NP06900 4.2.2.4-1
Rat  Microsomes 1| 49.2 1.0 46 - 39 - - 33 - 36 75 46 33 12.1 3.6 - NP06900 4.2.2.4-1
Hepatocytes 24 27 - - 6 4 20 19 7 - - - - - 4 - - NP06887 4.2.2.4-2
Rabbit Microsomes 1 9.5 05 - - 038 - - - 186 83 - 8.2 - 53.1 - - NP06900 4.2.2.4-1
Dog  Microsomes 1 46.6 3.6 44 - 1.2 - - - - 24 35 - 16.9 10.3 7.4 - NP06900 4.2.2.4-1
Hepatocytes 24 75 - - - 9 - - 5 - - - - - 11 - - NP06887 4.2.2.4-2
Monkey Microsomes 1 - 217 87 - 8.5 - - 20.8 8.8 9.3 - - 7.1 - - - NP06900 4.2.2.4-1
Hepatocytes 24 - 1 - 11 9 32 21 17 - - - - - - - - NP06887 4.2.2.4-2
Human Microsomes 1 37.1 72 38 - 32 - - 7 - 23 51 - 5.6 14 8.2 2.3 | NP06900 4.2.2.4-1
Hepatocytes 24 73 8 - - - - - 5 - - - - - 14 - - NP06887 4.2.2.4-2

Additional information: For hepatic microsomes, structural characterisation of the metabolites was performed by mass spectrometry. Correspondence between nomenclature and retention
time (Rt): M3 (23 min), M10 (60 min), M12 (65 min), M13 (69 min), Y 492 (70 min), M16/M17 (71 min), M22/M29 (75/77 min) and ivabradine (83 min).

2Animal hepatic microsomes and hepatocytes, prepared from males; human hepatocytes, prepared from female individuals; human microsomes, prepared from males.
bEquivalent to 4686 ng/mL.

“Mixture of the two ['*C]-ivabradine chemical entities.

dObserved in vitro only.

°M21 co-elutes with M20.

M22 co-elutes with M25 and M26.

gEM27 co-elutes with M26.

hM22 co-elutes with M29 (ONO-IN-306).

IM28 co-elutes with M25.

-, Not detected.
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Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.4-3]
Report number: NP15163
Species Rat Dog Human
Strain Wistar Beagle Caucasian
Number of animals/gender 18M? 2MP 4M¢
Feeding condition Fed Fasted Fasted
Formulation/vehicle Solution/saline Solution/saline Solution/drinking solution
Method of administration Oral (gavage) Oral (gavage) Oral
Dose (mg/kg)*/(MBq/kg)* 3/2.78 or 2 1/0.37 20 mg/2 MBq
Radionuclide l4cd l4cd l4cd
Analyte/assay Radioactivity/LC coupled with Radioactivity/LC coupled with Radioactivity/LC coupled with
radioactivity detection radioactivity detection radioactivity detection
% of circulating radioactivity (plasma) or % of administered dose (excreta)
Species  Sample .Samplil.lg ‘.’/o of dose . Cleavage compound Hydroxylated/NV- or O-desmethylated derivative
time/period in sample | Ivabradine M29
M3+M30 M4 M5 M16 M21 M26 M28 (ONO-IN-306)
Rat  Plasma | 68D nd 15 32 MS 58 | MS  MS - MS MS
(pool)
Urine 0-24h 16 2.5 4.6 0.54 1.6 0.26°  0.48  0.29° MS 0.29¢
Faeces 0-48 h 81 18 - - - 40f 1.8¢ - - -
Bile 0-6 h 39 - - - - 3.2¢8 - - - MS
Dog Plasma 2 + 8 h (pool) nd 22 23 MS 19 3.38 MS 34 2.4 MS
Urine 0-24 h 28 2.2 6.2 0.68 5.5 1.3 MS MS MS MS
Faeces 0-48 h 55 MS - MS MS 21 MS 17! MS MS
Human  Plasma l1h nd 27 34 - 7.9 3.9 - 2.00 6.1 -
Plasma 5h nd 15 21 - 13 6.9 MS 4.4 13 MS
Urine 0-24 h 41 5.8 10 5.2k 5.2k 1.7 1.9% - 4.3 1.6
Faeces 0-120 h 51 2.0 - MS MS 18 3.4 8.3 - 14
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Additional information:

Structural analysis was performed by mass spectrometry.

aSamples obtained from 3 studies ([4.2.2.2-5], [4.2.2.2-3] and [4.2.2.2-4]).
bSamples obtained from one study ([4.2.2.2-7]).

¢Samples obtained from one study ([5.3.3.1-1]).

dMixture of the two [*C]-ivabradine chemical entities.

*M16 co-elutes with M17; M21 co-elutes with M19 and M20; M26 co-elutes with M25, M27 and M29.
fM16 co-elutes with M17 and M23; M21 co-elutes with M24.

&M 16 co-elutes with M17.

" 16 co-elutes with M14, M15 and M17.

M16 co-elutes with M17; M26 co-elutes with M23.

iIM26 co-elutes with M22.

kM4 co-elutes with M5; M21 co-elutes with M22 and M23.

*Unless otherwise indicated.

-, Not detected; MS, metabolite only detected by mass spectrometry.
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2.6.5.5.4 ANTZDUZBERRAOKBEZED invivo RETO T 74)L (E MIHITE2ERVRFHHENEEED 2%KED KB
Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.4-3]
Report number: NP15163
Species Rat Dog Human
Strain Wistar Beagle Caucasian
Number of animals/gender 18M* 2MP 4M¢
IFeeding condition Fed Fasted Fasted
IFormulation/vehicle Solution/saline Solution/saline Solution/drinking solution
Method of administration Oral (gavage) Oral (gavage) Oral
IDose (mg/kg)*/(MBq/kg)* 3/2.78 or 2 1/0.37 20 mg/2 MBq
Radionuclide t4cd t4cd l4cd
lAnalyte/assay Radioactivity/LC coupled with radioactivity | Radioactivity/LC coupled with radioactivity | Radioactivity/LC coupled with radioactivity
detection detection detection
. % of % of circulating radioactivity (plasma) or % of administered dose (excreta)
Species Sample tiiz:;?;l:el:ilf d dose in Cleavage compound Conjugated derivative' Hydroxylated/O-desmethylated derivative Other
sample | pv1e M2 M6 M7 M8 M9 M10|M11 MI12 M13 M14 MI15|M17 M18 M19 M20 M22 M24 M25 M27 M32|M23 M31
Rat Plasma 1+ 6+ 8 h (pool) nd - 53 758 758 28 - MS| - 14 7.0 - - - - - - - - MS - na - -
Urine 0-24 h 16 0.78 0.27 MS 096 0.74 MS MS| - 053 032 - - |0.26" 0.08 0.48"0.48" - - 029"0.29" MS| - MS
Faeces 0-48 h 81 - - - - 20 MS - - - - - - 400 - 14 - - 1.8 - - - | 40 -
Bile 0-6 h 39 - 24 - - - - - 18 4.6 - - - |32 - - - - - - MS na - -
Dog  Plasma 2 + 8 h (pool) nd - MS MS 20 1.8 MS 37| - 2.1 1.6 - - |33 - MS - 35 - MS MS na - MS
Urine 0-24 h 28 - MS 047047< MS 0.67 1.1 | MS 2.5 25k 13k 13113k MS MS - MS MS MS MS MS|MS MS
Faeces 0-48 h 55 - - MS - 14 MS MS| - - - - 69 (21" 27 MS - MS MS MS MS MS| 17" MS
Human Plasma 1h nd - - 6.1™ 6.1™ - - 56| - - - - - - - - - 20 - - - - - -
Plasma 5h nd - - 11m 11 - MS 14 - - - - - - MS MS - 44™ MS MS - na | MS MS
Urine 0-24 h 41 - - 19" 19" 1.6 1.0 0.18| - - - - - - - - - 1o - - - MS|19" MS
Faeces 0-120 h 51 - - - - 17 15 - - - - - - - - - - - - - - - - -

Additional information:

Structural analysis was performed by mass spectrometry.

aSamples obtained from 3 studies ([4.2.2.2-5], [4.2.2.2-3] and [4.2.2.2-4]).
bSamples obtained from one study ([4.2.2.2-7]).

°Samples obtained from one study (Report [5.3.3.1-1]).
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dMixture of the two ['*C]-ivabradine chemical entities.

°Conjugated derivatives of cleavage products.

fConjugated derivatives of hydroxylated or O-desmethylated compounds.
gM6 co-elutes with M7.

"M17 co-elutes with M16; M19 and M20 co-elute with M21; M25 and M27 co-elute with M26 and M29.

IM17 and M23 co-elute with M16; M24 co-elutes with M21.

IM17 co-elutes with M16.

kM6 co-elutes with M7; M 12 co-elutes with M13; M14 and M15 co-elute with M16 and M17.
M17 co-elutes with M16; M23 co-elutes with M26.

MM6 co-elutes with M7; M22 co-elutes with M26.

"M6 co-elutes with M7; M22 and M23 co-elute with M21.

*Unless otherwise indicated.

-, Not detected; na, not analysed; MS, metabolite only detected by mass spectrometry.
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Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.4-3]
Report number: NP15163
Species Mouse Rat Dog Human
Strain CD-1 Wistar Beagle Caucasian
Number of animals/gender 24M + 24F 6M + 6F 4M + 4F 4M + 4F
Feeding condition Fed Fed Fasted; fed Fasted
Formulation/vehicle Diet Diet Solution/purified water Solution/drinking solution
Method of administration Oral Oral Oral (gavage) Oral
Duration of treatment 4 weeks 6 weeks 5 days 5 days
Dose (mg/kg/day)* 405 120 2x5 2 x 10 mg
Assay LC/MS/MS LC/MS/MS LC/MS/MS LC/MS/MS
Occasion Day 28 Day 42 Day 5 Day 5
Metabolite/ivabradine AUC24 molar ratio®
Species Gender M3 M10 M22a®>  M22b®  M26a°  M26b* M8 3%3-30 o M3 M32
Mouse Male 36 0.46 0.0010 0.0021 0.0019 0.0020 0.12 0.48 0.0045 0.026
Female 5.8 0.21 0.00085 0.0017 0.0019 0.0014 0.097 0.27 0.0068 0.022
Rat Male 52 0.51 0.0091 0.0065 0.0053 0.014 0.14 0.057 0.0099 0.042
Female 1.2 0.079 0.0043 0.0038 0.0030 0.0058 0.10 0.023 0.011 0.021
Dog Male 11 0.16 0.060 0.0064 0.0015 0.052 0.096 0.070 0.0069 0.016
Female 13 0.17 0.047 0.0077 0.0016 0.065 0.11 0.10 0.0072 0.019
Human Male 0.45 0.61 - - - - 0.16 0.38 0.049 0.089
Female 0.79 0.66 - - - - 0.16 0.41 0.045 0.084

Additional information:

3(AUC24, metabolite x MWivabradine)/(AUC24, ivabradine x MWmetabolite).
"Two O-desmethylated isomers of M22 (M22a = S 33173 and M22b = S 33174).
“‘Two O-desmethylated isomers of M26 (M26a =S 33171 and M26b = S 33172).
*Unless otherwise indicated.

-, AUC not calculable in humans.
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Animal/human AUC24 ratio

Species Gender Ivabradine M3~ MI0  M22ab M22a® M26as M26bs M8 o 3?1213_30 o MBI M32
Mouse Male 46.9 3685  35.0 ] ] - ] 37.0 58.5 433 13.7
Female 71.0 50 225 ; ; - ; 43.5 457 10.6 18.7

Rat Male 233 267 19.6 - - - - 211 3.50 474 10.9
Female 59.4 942 7.1 ; ; - ; 38.5 3.28 13.9 15.2

Dog Male 17.6 443 4.60 - - - - 10.7 3.22 251 3.14
Female 9.77 163 2.56 ; ; - ; 6.75 2.44 1.55 224

Additional information:
"Two O-desmethylated isomers of M22 (M22a = S 33173 and M22b = S 33174).
‘Two O-desmethylated isomers of M26 (M26a =S 33171 and M26b =S 33172).
-, AUC not calculable in humans.
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2.6.5.5.10

REH—8

M coding system Laboratory code

Short chemical name

M1
M2
M3
M4
M5
M6
M7
M8
M9
M10
Ml11
M12
M13
M14
M15
M16
M17
M18
M19
M20
M21
M22
M23
M24
M25
M26
M27
M28
M29
M30?
M31
M32

Y 609

Y 596
Y 831

S 33173/Y 830 (M22a) or S 33174/Y 823 (M22b)
Y 659

S 33171/Y 795 (M26a) or S 33172/Y 796 (M26b)

S 38224/Y 1016
ONO-IN-306/Y 612
Y 1044

S 33170/Y 517

Y 1021

Y 492°

Methoxy hydroxy benzocyclobutane methyl-methylamino cleavage product, sulfoconjugate
Methoxy hydroxy 3-methylaminopropyl benzazepinone cleavage product, glucuronide
3,4-dimethoxy benzocyclobutane carboxylic acid cleavage product
Methoxy 3-hydroxypropyl benzazepinone cleavage product
3,4-dimethoxy benzocyclobutane methyl-methylamino propanoic acid cleavage product
Methoxy hydroxy benzazepinone cleavage product

7,8-dimethoxy hydroxy benzazepinone cleavage product
7,8-dimethoxy 3-propanoic acid benzazepinone cleavage product
7,8-dimethoxy 3-methylaminopropyl benzazepinone cleavage product
7,8-dimethoxy benzazepinone cleavage product

Di-desmethyl ivabradine glucuronide

O-desmethyl benzocyclobutane ivabradine glucuronide

O-desmethyl benzazepinone ivabradine glucuronide

Hydroxy ivabradine glucuronide

O-desmethyl benzazepinone ivabradine sulfoconjugate

Di-hydroxy benzazepinone ivabradine, derivative 1

Di-hydroxy benzocyclobutane ivabradine

Di-hydroxy benzazepinone ivabradine, derivative 2

Desmethyl hydroxy benzazepinone ivabradine

Hydroxy benzocyclobutane ivabradine, derivative 1

Hydroxy benzazepinone ivabradine, derivative 1

O-desmethyl benzazepinone ivabradine

Opened benzazepinone ivabradine

Desmethyl hydroxy benzocyclobutane ivabradine

Hydroxy benzocyclobutane ivabradine, derivative 2

O-desmethyl benzocyclobutane ivabradine

Hydroxy benzazepinone ivabradine, derivative 2

Hydroxy benzazepinone ivabradine, derivative 3

N-desmethyl ivabradine

3,4-dimethoxy benzocyclobutane methyl carboxylate cleavage product
Dehydro benzazepinone ivabradine

Ketone benzazepinone ivabradine derivative

7,8-dimethoxy hydroxypropyl benzazepinone cleavage product

2M30 = methyl ester of M3 formed during the extraction procedure.
bY 492 detected in vitro only (Reports [4.2.2.4-1] and [4.2.2.4-2]).
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2.6.5.6 RYEHREEER - HEt
2.6.5.6.1 HERINTG A—4
Test article: Ivabradine hydrochloride

Species Rat Dog

Strain Wistar Beagle

Feeding condition Fed Fasted

Formulation/vehicle Solution/saline Solution/saline

Method of administration iv (bolus) iv (bolus)

Sample Plasma Plasma

Analyte Ivabradine Ivabradine

Assay LC/Fluo LC/Fluo

Number of animals/gender 12M 4F M 3F

Dose (mg/kg) 3 23 3.7 3.7

PK parameters:
Tmax (h) 0.0832 0.0832 0.0832 0.0832
Cmax (ng/mL) 997 1132 4130 5660
AUC (ng-h/mL) 690 1009 4197 5265
Vss (L/kg) 3.4 33 0.97° 0.90°
CL (mL/min/kg) 72 38 15 14
T1/2,z (h) 0.89 1.4 0.76 0.75

Location in CTD 4.2.2.2-5 4.2.3.2-5 4.2.3.2-9

Report number NP05245 NPO05181 NP05108

Additional information:

Renal clearance (mL/min/kg): - male rats, 3.4 (at 3 mg/kg) [4.2.2.1-9];
- male dogs, 0.6 (at 3 mg/kg) [4.2.2.1-11].
Pharmacokinetic parameters at various increasing doses are also available in both rats [4.2.3.2-5] and dogs [4.2.3.2-9].

2First sampling time.
*Vz (L/kg).
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2.6.5.6.2 ER VR B
Test article: Ivabradine hydrochloride

Species Rat

Strain Wistar

Number of animals/gender 4M per dose

Feeding condition Fed

Formulation/vehicle Solution/saline

Analyte Radioactivity, *C?

Assay LSC

Method of administration Oral (gavage) Oral (gavage) iv (bolus)

Dose (mg/kg)/(MBq/kg) 3/2.78 200/2.78 3/2.78

Time % of radioactive dose % of radioactive dose % of radioactive dose
Urine Faeces Total Urine Faeces Total Urine Faeces Total
0-8 h 9.7 - - 3.5 - - 19 - -

0-24 h 16 72 87 12 15 27 25 68 92
0-48 h 16 81 97 21 73 94 25 75 100
0-72 h 16 81 97 21 79 99 25 76 101
0-144 h 16 81 97 21 79 100 26 76 102
0-168 h 16 81 98® 21 79 100° 26 76 102°

Location in CTD 422.2-3

Report number NP05193

Additional information:

aMixture of the two [!*C]-ivabradine chemical entities.
bTotal includes the % of the radioactive dose recovered in the cage washes at 168 h in rats and at 24 h in dogs.
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2.6.5.6.2 ERURPHM (&)
Test article: Ivabradine hydrochloride
Species Dog Human!
Strain Beagle Caucasian
Number of animals/gender 2M per dose 4M
Feeding condition Fasted Fasted
Formulation/vehicle Solution/saline Solution/drinking solution
Analyte Radioactivity, '*C? Radioactivity, '*C?
Assay LSC LSC
Method of administration Oral (gavage) Oral (gavage) iv (10-min infusion) Oral
Dose (mg/kg)/(MBq/kg) 1/0.37 10/0.37 1/0.37 20 mg/2 MBq
% of radioactive dose % of radioactive dose % of radioactive dose % of radioactive dose
Time Urine  Faeces Total Urine  Faeces Total Urine  Faeces Total Urine  Faeces Total
0-8 h 6.9 - - 10 - - 7.4 - - 31 - -
0-24 h 28 37 66° 36 34 71° 25 46 71° 41 ns 41
0-48 h 30 55 85 37 49 88 26 64 90 44 13 57
0-72 h 30 61 92 38 51 90 26 65 92 45 42¢ 87
0-144 h 31 62 93 38 52 92 26 68 95 45 52 97
0-168 h 31 62 94¢ 38 52 93¢ 26 68 95¢ 45 52 97
Location in CTD 4.2.2.2-7 53.3.1-1
Report number NP05258 NP06963

Additional information:

aMixture of the two [!*C]-ivabradine chemical entities.
bTotal includes the % of the radioactive dose recovered in the cage washes at 168 h in rats and at 24 h in dogs.
“Total includes the % of the radioactive dose recovered in the cage washes and cage debris during the interval 0-168 h.

dHealthy volunteers.
‘n =3.
ns, No sample.
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2.6.5.6.3 RE Bkt
Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.2-4]
Report number: NP05222
Species Rat
Strain Wistar
Feeding condition Fed
Formulation/vehicle Solution/saline
Analyte Radioactivity, '*C?
Assay LSC
Number of animals/gender 4M M 4M
Method of administration Oral (gavage) Oral (gavage) iv (bolus)
Dose (mg/kg)/(MBq/kg) 3/2.78 200/2.78 3/2.78
Ti % of radioactive dose % of radioactive dose % of radioactive dose
fme Bile Urine  Faeces Total Bile Urine  Faeces Total Bile Urine  Faeces Total
0-2h 23 - - - 2.5 - - - 50 - - -
0-6 h 39 - - - 7.8 - - - 60 - - -
0-24 h 57 25 6.1 89 21 9.8 0.53 31 63 30 3.1 96
0-48 h 59 27 12 98 36 24 1.3 61 63 31 4.7 99
0-72 h 59 28 12 99b 43 34 5.9 82 63 31 4.8 99b
0-144 h - - - - 44 36 9.2 90° - - - -

Additional information:

aMixture of the two ['4C]-ivabradine chemical entities.
bTotal includes the % of the radioactive dose recovered in the cage washes at 72 h or 144 h.
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2.6.5.6.4 FLit HE
Test article: Ivabradine hydrochloride
Location in CTD: [4.2.2.5-1]
Report number: NP08639
Species Rat
Strain Wistar
Gestation date/number of animals Day 14/6 (n = 3 per time point)
Feeding condition Fed
Formulation/vehicle Solution/saline
Method of administration Oral (gavage)
Radionuclide e
Analyte/assay Radioactivity/LSC
Dose (mg/kg/day)/(MBq/kg/day) 7/3.3
Time (h) 0.5 2.5
Concentration (ng eq/g):
Milk 1801 1139
Plasma 1233 627
Milk/plasma ratio 1.5 1.8

Additional information:
aMixture of the two ['*C]-ivabradine chemical entities.
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2.6.5.8 REYEREHER - T O
2.6.5.8.1 R &G R
Test article: Ivabradine hydrochloride

Species Rat Dog

Strain Wistar Beagle

Number of animals/gender 6M per dose 3M + 3F per dose

Feeding condition Fed Fasted; fed

Formulation/vehicle Solution/water Solution/water

Method of administration Oral (gavage) Oral (gavage)

Duration of treatment 4 weeks 5 days

Sample Plasma Plasma

Analyte Ivabradine Ivabradine

Assay LC/Fluo LC/Fluo

Occasion® Day 29 Day 5

Dose (mg/kg/day) 7 35 175 2x0.5 2x1.5 2x5 2x15

PK/PD parameters:
Tmax (h) 0.28 0.27 0.33 0.47 0.47 0.58 0.72
Cmax (ng/mL) 96.7 462 3446 43 295 1254 3526
AUC24 (ng-h/mL) 319 1240 14397 129 885 4673 19307
Tiowest ur (h) 4.0 2.0 2.0 2.2 2.3 3.7 5.0
Mean daily HR (bpm)® 350 269¢ 209¢ 76 73 654 65¢

Location in CTD 4.2.3.7.3-1 4.2.1.3-7

Report number NP15300 NP15258

Additional information:

Mean daily HR in controls (bpm): rat, 370; dog, 78.

Tmax, Cmax and AUC24 in rats were estimated from the plasma concentration-time profiles on day 22.
aTelemetry acquisition (Tiowest Hr and mean daily HR) performed on day 28 in rats and day 4 in dogs.
®In dogs, Cmax refers to Cmax observed after the first dosing in a day.

°Calculated from the area under the curve of mean HR as a function of time, over 20 h in rats, and over 24 h in dogs and humans.

dp < 0.001 in rats; p < 0.05 in dogs.

bpm, Beats per minute; HR, heart rate; PD, pharmacodynamic; Tiowest Hr, Time of occurrence of the maximal pharmacological effect.
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