JL—HRZXATE/)L 100 mg

[CBE9 &

AEHICERHE IN-BRICRIENRVCRNBROEFZX. 70T I)A T 77— a—
TADNADS NN OBREHIZRERTAEDTHY . URBERZBEEFRALUSNDER
BMIZFIRAT A LlETEEE A,

TFOTIVADI7—Ia—T 4 hILXD v\ EHt




JL—HARXATHE)L 100 mg
(SHTILRAZy + (OGT918))

CIDE 18 (E2a—I/L 1) :
REEFTRIFREVANXEICET SRR

TOTIVAVI7—a—T A ANLAO v\ UK EH



NI 1.4 FFaFiRdL

1.4. BEF kiR
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1.5. BEREXIIRROEZRUVHAFEDER
151 RROFEBRRUVHAROREE

ITNVRE Y NI, B X OMAEM O SR B Fax i b7 v liaad K (2
VB BT DA RGHEATH D, 1987 4E1C GD Searle TR &M, W), I VL AF v MIHIV
BRI E LTSN, EFICEHEDORENMLETHY . BRITPIES T,

FDH%, ITNVAZ Yy MEI, BETZ I RMLOTva it T I REGKRENKITLZ &b,
INDICEET 5 AT ¢ o IHEIEE (GSL) &fE, T 72bba—T =i, 777 U —%, GM2
Ho T VFY R—=3 A B KRRy ZHENRGML o 7 ) 3 R—3 R E~DORERISHANE 2
bz,

GSL EFE CHRANCHRFT S NZDIT I — v =i T, RAKBITEROERICELY, Z7rvatkLr T
nUA—ERREL, HEFIRED MM ThH I/ N aitT I RINgMTERnetns, &
VA MK BRI FEEE (ERT) BN—RIZiThbivCns, LL, ERT REZTRVERZIT
R CE 72V A D T— =i | R IZx LT, BRRREBRCI 72 % NOFRHMERRED 5
N Z &b, FMTIE 2002 45 11 B, KETIE 2003 4F 7 A ICAR STz,

D%, “~7V-Ey7%C@(ME)%7»@%_kwf\:7»2&ybﬁx74yﬁ
FERRE OFERE R 2D S, IS OMERF-OMREIRFIE DOBRIE, & L CAMFMIM AR
DRERD RS NIz, Flo, v 7 AOMOMREVEREBET L (Sandhoff ~ 7 272 &) (23T,
RITNAEy NIRRT 4 IPEEEZ A RIS TWDHZ &, I 7 VAZ y MMM EI
ZoaiE U, BRI A0 L, HARSERER~OBIT IR CE 5 2 & DERAKLTVINED NPC

BE gL LR T,

RRIZIBNT, =—< >« By 79 CBIORKAE L OVNEEBF IZI 1T 5 T HARRRIEIR D15 %
L LT2009 4E 1 HIZAR =T,

AFRICIB N TIE, 2009 4£ 6 H 18 A5 8 H 17 H DIt BOkTIHEANERD 5T
wéthTiﬂ;éﬂfw@w@%hzgﬁEim%@muﬁbéEw BT, I VRHK
v NI, HA/NEMR RS R OB AR R RE AR LD BN RSN, ER EOLEEDOR
WAKGRIE « BN ERESEIC T, ERE OB S, 2010 455 A 21 HIZEAE G #
éi@%% ARSI ST (EEBhESE 0521 26 1 5 SRR H A% 0521 35 1 5) , a5 T . PMDA
LRI s FEicow Tk L, 20l A 0 s A=~ - vy 2 CRE
%%ﬁ%;\7wx5/F@%é%&%@%@@J%EE%&L S BITHRREH M2 B
THA—T T VB (AC-056C301 8 4. 20 4E I icix B A B B A xR &
L7e 7 NA R v NEAE RO Ry EhRei R (AC-056-101 iBR) ZBthL1=, /o, =—~ >
vy 795 C R DHELTIHEE A3 D T RN =, AC-056C301 3R 0 - ik FE I R A & 72 0 |
RERICSINTERWVWEETIINRY y NOBRGEFLT HRBFOFNEZIFEONZ L Bl
REACHUIRBIRIENGFE L RN Z LD, b OBF KT 2 REaHL K OV 2MEREHE B
MeELTEAARAN=— L - By 7R C BMEBEEZNRE LTI 7 VAY v FOKRER
(AC-056C302 i) # 20| =] A mpsE LT B,

STNVAL y ML, 20114E3 A 9 HIZCTESNDHE. IR T GHEEE=—~ 2 - B
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i CALL LTI ERLICIEE REEs (233K) 242 5) iz,
152 =—v > - vy ECH

== - By 7y CH (NPC) [T T WAL ERIZEB TH Y | NESLFHFLET
3%, #HEERELE]T 1:150,000 HATH 5, NPC TIIAMMPNIEE IS EE S, PR AR
% (CNS) 72 EoeHofEfEIck VT, MIMEEED T A VY —A /= KV — ANIREEHE.
FRICA 7 4 TFEIRE (GSL) R L AT un—LOEME b 67, AEETIE, BETREE, 4
HhEE, A M=7 FBIE, B LEEINEIREGERN N B FRERE . R E R R
Envolo, T, FEEMEOMRR TR IIEIR RS ERAICEE Th 5, K25 &, B
FELED L, REFEREZZT, BAELRY, AFEIROH LW H I CIHENLE L
705, WKHNZITRHBECICE S,

BUE, NPCIZH N RIBHIEIIARFRITIT R,

1521 =—3 Y EvIECRORBELE LERF

——=r s By ZyH CHRIZ, NPCLEBLINNPC2 LIEIIND 2 DDEIETD I H 1 DDERIZ
L VAT D, NPCHERARDK 95%I%, Yetaffk 18911~ql2 IZ{7 &9 5 NPCL B+ EE L TEY .
PRV TR MK 140924.3 [ZALE T D NPC2 B F AR L TV D,

PRI 72 Bl WT, AT 4 AOPEIEE (GSL) oo L AT 1 — /L& E T FUBE RO —F A
WENEE L CNEEL, = RY—Aha o8 — R A2 b2l U Ot S, JFOPERICHA S
DD, TA YV — ATk S ToOfiES 415 [Schulze 2009], NPC1 & FE 35 KL OYNPC2 E HE
X, GSLRXa L AT v — L FIBERICHAET S, = RY—L /T4 —Lha L _X— kKA
N COWEEIHBICED 5N, LA ->T, NPCLERERB IOINPC2 EEEOKBIZEY . 4
NEEIN, T RY—L/ 54V —ALITGCSLRLa L AT v — /L RNERT 5,

1522 =—2 > - EvVRCEOMBREBLER
1.5.2.2.1 fEEEHE

NPC IZEB W CTHIRENICERE SN D IRE & — 13, WIElses (F1] - iR, i) & mPapepie &
THRARS>TWES, AR TR, I 2T fbarzsa—L, A7 433, BIOE
A (B TINTVET) UVBPERMEEW THDLMN, GSL (Frai eI IR, 77 by
NEFIR, GM2H 7V FT R, GM3 H 7 U A R) OREEYS FH-4 2% [Vanier 1996b],

HX AR Clx, GSL SREDMEBOR bBERIFKR THY . Z7vavrteF7 IR, 77 b
v I7IRGM2H 7 UAY RGM3H 7Y 4 ROPREEEMN 5345 [Vanier 1999, Zervas 2001b,
Gondré-Lewis 2003], GSL |Z2EMAMIRDFIZENEDR /> Tl 573, 72l = 2 — 1 Tl
GM2 7o 77 AT K, GM3 7' A RIZFEERINTAFAE LW Z & 3D CTEETH 5, NPC
BT S =a—a  FOEE LR GM2 27U A4 Rid, Bttt E22 ke B R R R 22 Rk
EBSAHBELTERY ., 20k 9 RBEEEEIZNPC 1T IT 2P M TH 5 (K 1] [Walkley
1998, Zervas 2001a], [FEEDHRIIZ. W< D D> GSL HRHE TH D Hiv s [Walkley 19987,



ST AH R 1.5 2 JF U3 I R DRk M OB I8 Dk fe

EWNET TS O SR BT 2SR R

X 1=-—vY-EvydRECHIBT+ 2 1—0O0 0HEEMNEIL

1.5.2.2.2 fhiZyRIEL

NPC fBF . RrICERRFE A FERICHET T 5 B TliX, WA ZERET 2 Z & 03% 0 [Walkley 1998,
Walkley 2000], KAMEE ==—nr | FRCHRE O RBEHA= 2 —m 1, GSL & & bIZHIET
% (TRERMIN), F7-, BEESHKICEN T, K=o —a U R b EEBEZT AHERICH D,
IMFF R RIC D720 | FRCHUR, sz, i CREAET) C. MR A a7 ¢ — (i
KOBNEONER) BBDHND, /IME~DOREITIHA Th D, FHMOAA=a—1 | #HA=
o — 0 OB E IR EEEMIC L VRS 2, IMABEIZIEFE CTHDH Z ENLZ NN, w7
07 7 — Y OMAE EFHA~OERE A E O BB H S S 4L Tu % [Walkley 2000, Sarna 20037, & 512,
FVBRIEOWFFETIE, TV A ~—Jf TOBIEE L [FERIC, BRRFHEOEITITHEN, Wb 51
PEAMBRAED DN NPC RE DM T—EH L TRO LTV 5 [Suzuki 1995, Yamazaki 2001, Saito
2002, Tamboli 2005], AT, MRSHFRMED & O D4 fiId, =2 —1 > TD GSL #fif & 1R
LTWa,

FHITAUE, NPC OFF#IT, =2 —r VBB L OEMBORE TCHY, hblid=a—m Y
DIGE, R, "AARZ T AOREEZ L2673 L b, PRI N=a—ar—7 U7
OMHAEAERZEEL, = a—a G5B 4FHET 5 [Paul 2004],
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1523 =—7 Y Ev I RCEDOEKE
NPC o3& B4 fiinl] O — i i 72 B AR IE IR O K [Wraith 2009] 2 3% 112777,

= 1 NPC DR IZF#5 R DEG KRR

T SR IR
IEET
P

WUERT B | BVEA (AR D A L) e

(3 5 HERLLT) EEETE S oW (FHEE) LR e
R4
[ISarN

LR HEEHERE FE 2 D AL

O | INCREEMNER & 7 IR $Eﬁ%§%ﬁ?
(3ﬁﬂf§% 27@25’%{%) VSGP? ( n&éﬂfxb\)

T T
HEAFHEOTEBIRT, VA =7
i P,

h IR PNST A gk 2 R & 7 1 g aa R HRAR P A BRBRAR T

(2 3% ~6 7% AT EFEH V) I
HBIE By EITLH)
T2 T F—

VSGP?* GEEH D)

FERR, FYEE
178 E oo RE

SR O], THGEEh R E
HEATIEOEB) G, A EE
A N=T, WETREE

IF 7 r—XA
HETLF—

FEIE GBI/ £7miiey)
VSGP® (@& H V)

ISR S CPNE R S DN

RISk e )

o BB
BET L
R
- BRERIER (55 LR Erirx ||
AR S OB A o e s | BT, BRAE, RS
(15 B DD THTH S, RAGIIEIIEA |on 20

N et N
BEESNTND TERIEFTHE O EBER ©
‘jﬁn~32

e B L0/ Eida )

a VSGP : TE[E J5 A Ok% bR — T B 5 [ O EEIPEIREGEBIBA A ORIE TH D | BIENRRAITHER L,
B BN I EENEAR BGER R A b 5,

b MEETVE (FErH) . 5O

c EBIRIH, A R=7, MEERE, W RREE

[Wraith 2009]

HZAEBREAERIE, NPC OIERIZIFFFERTH Y | BRREDEE LW L 23D 5, HIERT
ARSI AR 2 A U HAERICIIATIAE R, 5E, F#meﬁHEZk%ff#\’Ahfpﬂ?fhga%fazﬁ‘i)
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ZERBHD, Ll %< O NPCIER CTIIIRERIEARILA Uy, BHITIEH 2 08 Al 7e dJE %
AUBHERGBY, IFEEEEIZIZEACELEE<EBOLLNRVD, RHOHEER T2 2
U CRAREEN RS T 2 HER S W5, JRFZ2 IR © R0 7 itk & U CIBLT 2 nlRelE:
MHY | MRAEICEDL ZENRH D, WD THE/NETIERB MR TEE 7 [ O AR RS

(VSGP) ZFRDIRNT ENZU,

NPC @ 5 H1) | JEREDMERID 60~70%% 5 TH Y . /NEHOFHN SO FIEEDO RS
ASOHBTREENFER CH Y . EBIRIICE D, BESWOFFED (LFERITTH) OFE
X, PIHIOMREIT R CTH D Z En% <, #ITLTVSGP L7210 | 0N TR A O VER R
HRHLL, BERENEE L 0D, RIS BRIEL, S OEERRIRIC LV FR S
D SERTR I E TEARZR B A v NN HEL T D NPC ORHETH V| 2AEf] D 20~50% T
AU %, B BIER L O F I3 SR EILEE D 30~50% CTHRIL, 2> hu— LHEETH 5,
MEIRPEE ORGRN < A D, EEDETT D120, KFEO/NENRTA F=T 2B L, I
FeDWFINOBMENED A R =T b E D Z NS L, WFEITIED » TR EE T T H 3R
oD LD, EITYEOME FREE-OCHR S REENEERIER TH O | e FOMEE R 2k
EIN, OB UL BRI L 0RO EBRSRAREE 72D,

BUE, BRMEOBINBD LN TR, HoMaRBMlEMEY Z bbb, HEVESHRALH
F 72 REAR OB 2R T2 3B D (B - KR, D O, A RTERRREE) , /N
B NPC & [AEROMRRIER 2T BE VD0, EITOEGWIIR VERTH Y | FERAY 72
REIC L0 R S D FTREMEN B> 5, HRIT, VSGP XMW EE /R TR0 L7725, IHas Dl
SEPR I/ N R L IR BUEE PR AR BLEE TIERRO b2 E3% 0,

PLED X 912, NPCIZRHEIRIERZH T HEETH Y . Z O X 5 ZERITHE R & sk AW &
TIZOTe > THBLT D RN & 5,

1524 =—2 v - EvVRCEDF#&

NPC FBH DR N EHNIE LT 523, KERMEITORE I RmMITHEA TH Y | MRIER D%
BUFEIRIC FITKAE T D, NPC B3 87 Bl DNk A4 xtGU K E CTHElE SN - A L, 2WrE
EOHRAEIX 6.9 5 TH V| FELAFERO T IEIT 125 5% T > 7= [Garver 2007], KEB L ONT7 7
VATCEM S NI ES S BBIFRB LOTHROHEEEZ, TNENK 2 B8XLOER 21277,



SUTNVAH K 1.5 2 JF U3 I R DRk M OB I8 Dk fe

35

30

Count
Count

0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35 40
[} Age of Diagnosisin Years B}  AgeofDeathinYears

M 2 XEQOEZFICSITH2ZHBOERS L URTHROER
(81 /4 : Garver 2007,)

K2 ISVADEFBICEITHEMBOERS L UVIRRTHEDER

) ST O TSR (GRalH) T CREO TR (Rl
TR T P Losar i)
VI 1o ot )
/N (8 737);9]?16 %) (13%3?%
BN (3 % )2517?53 %) (284;44?%)

(31 /9 : Wraith 2009)

1525 =—3 > - Ev O RCEICHT I2BRROABABREVHEER

AIRIZFBWNT, NPC Ziiiiis & LI CBUEAR STV D b DT,

NPC "CHEBUAHE L 23 = WA IR OB 2 B 9IS, SERSERYRIE 1T 5 2 %0, il x X,
ZEBRSRPL D D3 CNS FIIIN S EE 2> b r— L CTE D a[REMENH 0 | FrCAmnASRITR
rkary bu— L ER3HERRTSES, PR =7, BRISH 2V VIR 28R D
D, RNV IV XAFBRIIFFEDBETOHLEHNTHDH, A7 b= IFRRIEOIRFRICER S5 Z
LB 5D,

NPC B3 |3 FIREENEITT DI ONTRERNR D T ENEZ, DT, BF IR
RAEED U R N HDH Z D, EAR X OHE FOMEDEERVE=X —RMTbh T\ 5,
\ZHER T DRI R T 2 AIHETH D, R¥D NPC BF TN CHEE 2 LE LD, HET
BEEIIXLTENERED ZENZ VR, DEOT b ORAKRG EIIRY VX AFEEOE T
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B KO T RA~DEFHIC LD 2 ba—LTEL 2 b h D,
L. Wb B O R NPC OMEIER OIBRIITA 2 TlIav,

153 THILREy FOFRAERUEHS
15315 Lavit5 s FEREBRDEE

==~ - By 7y CHE (NPC) HBEHOHFHAMRERHFAEDFKIL, NPCL I L UNNPC2 (i
NPC1) Bfx1 O XKBIZHE S MlaNEEEEIC LD 7 U 4> K (GM2 KT GM3) OFfflaN~
ODERICERTZ EE26N1 0D, 7 U4 K (GM2 KTGM3) X, Zva it T
RERTHEEIND AT 4 VIARERETHLMN, IT7VAKX Yy NI, A7 4 > APEREDOERK
DRI DEEPE A3 2 7 a3 v T 3 REREEELLET 5, %@ﬁ’i% Jna it Z
ROEREZREFEL, B 7 ) AT ROEGRZMNET S (K 3), Invitro (128175 I 7 VA% K
DTNt T I NEMREERIZT D 50%FHLERE (ICs) (X 20.4 uM, Bﬁ:.f@iﬁt (Ki fiE) 1
74uM TH 5, Invivo TiE, NPCEF LT RIZI T VAL M543 L, H“ﬁl’r’ﬁﬂiﬂ@%iﬁﬁ%’ﬁ
FREHL, BERRESREENED L, MRUERFIEDSBIET 5 & & bICAFEMR b IER 35, NPCE
TR ThH, [FERICHEIRE S &R & R RIERIE DGR T 5,

-Ceramide <@m=== Synthesis (Golgi/ER)
oM I ﬂ ———> Degradation (lysosome)

<> Sugar moieties
4 .?’Ceramide
\GMZ
Lactosyl-
NP-C ceramide
r-Ceramlde ':> @@)-Ceramide
\GMS
Glucosyl-
ceramide
-Ceramide
. Glucosylceramide
M:gfustat—l synthase
Ceramide

Green arrows indicate miglustat-induced reduction.
GM1 = Gyy; ganglioside; GM2 = Gy, ganglioside; GM3 = Gy; ganglioside; ER = endoplasmie reticulum.

3GSL KBDELFHERRIIILAE Y FOEAR

SUNAH y MEIROKT, ML OMES» OB SR e Raxo b7 vhoAf R
CWa ) ’E?LESAEJZ%EE;MST% Do JTNAKy R, 7T ADMOMIRRENERBE TV
(Sandhoff = 7 272 &) IZBWT AT 4 v THEIEE A B ST SETWAH 2 &, Mk %
i L, AR “?ﬁ L. i~ DOBAT IR TE 2 Z &2 b BRAKUVAE D NPC &
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Fraxt b U is G AR BR 28 it S 7z,
1.5.3.2 S ERAHE

PRI Lo 2Bl cIbE U 7o 28X, REREV & TR, ZrucEHEICB T S
HIHIERE (O AR NNEREERK) Tholz, LU T, BKRTORER L FRE UL
ZTNE0 ZDEmVIREERE) OHETBEINTREL, U o ERoZ2t GRRICHW -2To
pFE) . F 7 AT IS —EB Ok, FUIRIR L OWER O Z=ZfaE sk, BN, BiE L DI ZER (Z
v N Thole, TROHOFTRIL, EB3ITERKT 2 kiR kL& 2 bz,

T VAK b & Sprague-Dawley 7 > M2, 30, 60 & TUF 180 mg/kg/day o> & C 2 AE[ERR
H¥h (DAJRMERER) Lics &, RTOEYREREOET v MW TOHERMEME (7147
+ v BAIR) @R ORI ORBLR EAPBIE SN, RIEAEH TOSFIRERIL, B T
OHEEFRA EA G L2 & 2 ORHRGEE L FZE» ULZ LT (AUC 12 ZE3 < i) Th o7,
iR 2 (NOEL) |dekO b, ZORBIIHEKFN TR oTc, U Dg#EIZ- DT
X, HEEDNT ISR W T | EERER GICBET 5 &2 DB B EAITEES Bl
ol vB. FREOEMEFZHGETT 28BaFZ i L7 & 24, KRAOEMDNT v MR O A
H=Xh (T 7 F o DERFICESS LHo#MN) ICERTH D THY, ITLVAX Yy b e
b MEH L CTHERMERIZZEAERNT EAUREBINT,

U NVAS v N AEMERE CD1 ~ 7 A2 210, 420 &% X 840/500 mg/kg/day (6 % H %I FlE A& L
72) OHET2HEMZEOEE (DAFMERER) L& & MR T CRIBOKEM: &K OB
EDFBEN LH LI E 2 A, 2 TOIEME SR CRBIESEABUL S, 2 oZkideHER
THFFIFHIICHAE Th o7, 2O T ATORRRIZONWT, B h~DOBEMEIIEETE R0,
LA DIGREHI DWW T, #BREKICEET 5 LB 2 O N D EEREIR ER T bR o Tz,

STNAL Y ME, R L S D E OB R E MR T RO YL AR B R E R
It

7 v b OB G BB IR RS ERIEESR CTh 2 2 L DVR S, KRR OZE M &3 #lgs
INTWD, Flo, HEERHWAMRBR TR 737 A—4% GEEBEELROIERE) ORI i,
T QR ITHEEATRRERBR O Z L N & —H L, To0EEIT e b L RIRREOREE
THBLLIZD, AL Thole, I7NVAZ Y MIT v b U RITENTIIRIROAIFRITE
BhIE L, HPE, BREBIEAE LR, 2 L CREBIRS S OMEHE EH LV FTIIR
S HBNDHE) DBEINT, ZNHOREDIZEA LI, BME~OFMEIER (GEEHEIKT,
IREIINHE— R B OHEAL) LEET L b D L HERIND,

1TEMORER (GERH K ORI HIE & 58] 1280\ T, kemHEHOMZ v & (FO) 233
oo FLETAERICEE (REBEINIH K OCEFERIKT) PR O bz, ZOREOHFIIAHTH
Al

1.5.3.3 EEEEE
15331 8BAT—4

SITNAZy NOEYEREIT, ETH D, ITNVALT Y MEL BRI W TERLONIN
W SAv, FEH 2 B ISR IR I BE T 5, HOGHRAA AT XA T8 T 113K 5



ST AH R 1.5 JF 338 L 0 kG M OVBR 38 %A

nTWiwn, I 70 AZy b ERYERIRFICEET 2 & Cmax 23 36%/K T L, tmax 23 2 IRf ik
FT5H0, AUC DIXTFIZ 14%THY . BFIII VNV AE v b OWINEICHEREHNCH BB 5 K
ERR/AN

STNAL Yy FOBNTOSARIELEIL THY, MEEALEA LR, ST VAX Yy ME
FL LTENLHEE S, REMAROR T[RRI 58D 70~80%Th 5, &0 LELRD D)
D2z VT T A (CLF) 1% 230439 mL/min, SEXEREEIL 6~7 B Th 5,

“C-3 72 % w b 100 mg R LRI LT & & BERED 83%AN R T, 12%3E
B EI S 7,

ITNVAL y NOIMERET — X 3, 3~15 K D/NE I — =5 N AR & 5~16 D =—~
Yoy 7R CRBETHEOLNATNWD, MNl=—vr -y 7 CRERIC, AHEELLTI
(1200 mg % 1 A 3[ENZHEY T 5 & O ITREmAE CHiIE LIS L7z & & Cmax & AUCt (I, =7—
i 1 REFIZLM100mg 2 1 H 3ENIAEY T2 K 5 REBmAEMEL TR LZEEOR2 6%
THY, RACBNTIZNRAZ Y NOEYBERENHEICKH L TERNTHLZ L E—H LT,
EFARBBIZIBWNT, I — =i I AESE 6 BIOMNERERY I 7 v 22w MREEIL, g RED
31.4~672%ThH -7,

777U — i R OVERRERREE O BEIZB I AR LN T — & T, BHEEEDIK T I LV CLIF 2MK
T2 EDRENT, BREKROHEREOBHRER S BELIIIET Do Ton, BEKROH
SRS RERS E C CLIF 28 221K 40% K% O 60%IK 472 Z LRI ST 5, B E
ERE2GIDO LT F = VT T A E 18~29 mL/min T, CL/F 23472 < & b T0%E T+ 5 =
EDVIRIBES TV D,

BoNTT—2OFHAT, IT7NVAZ Y FOFEYEE AT X —5 L NARGHFRIES (i,
BMI, PERI, AFE (T a2z —VFRaZ v Avs HAN)) ORNC, AEARBEEMEC/E L2 -
77

15332 BAAT—4

FA NBERER B PE 8 il 4RI R /0 2 4 7 b 100 mg % HEFIE 1185 (AC-056-101 )
L7z & & 5% 2.25 B Tl iR L2 2 L, AUCo.in 10310 ng-h/mL, Cmax 1380 ng/mL., ti
852 FffH T > 7,

SMELANDRERERLNIZ S 7V A % |k 100 mg & Hi[alfE F £ 5. (OGT 918-014 3dfR) L7z & &
HANDRERREANIC I 7V A% > | 100 mg Z B [ElRE A #25- (AC-056-101 5AMk) L7z & & &t~
B EEMBIE AT A— S THEEL TV (3R 3),
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& SREMAICEIFHI VRS Y k100 mg BEESEOENRE/ S X —4

PO AUCq.ins
C /mL t h tyo(h
(IR ) max(ng/mL.) (ng-h/mL) max(h) 12() n
B AR NFERER A B 1380 10250 2.25 8.17 g
(AC-056-101 #tER) (19.9%) (6.7%) (1.0-3.0) (12.6%)
S E R T 1328 10868 25 7.78 ”
(OGT 918-014 #5k) (24.6%) (20.0%) (1.0-4.0) (24.7%)

TR (RERED) | tmax PRl (R ME-RoRME) 3R E 2K

1.5.3.4 EREREABR AR
1.5.3.4.1 B \ERERABRALAE (OGT 918-007 EABER)

WS NPC BEZ X RE LTI TNAZ Y hDTa AT T 4 T ipd—7 T ~YLikEr (OGT
918-007 #kfR) THZIM: K OVt ME S,

1.5.3.4.1.1 H5itE

12 sl > NPC (B3 29 Bl &t i, HE & KE O 1aak (FF 2 fagk) CTREAEAATHM A
— T AU R R A R LT, I /A Xy MEE (2045)) 1 1[E1200mg 1 H 3[A], 12
H AFRRAEE Uiz, R (96 139ERE (MR & Lz, S50, LRSI
foralBRC 24 » A £ CHMli L7z, 3 B 13K 7 m o s RRERESR) (HSEM-o) . WETRES), 22
TR & LT,

g, NRYFT2AZ T 0L LT, 125K 0/NE NPC E 12 il I 7V A% N AR HE
I U T 12 » ABEE L, 12 LL o> NPC BBE Ol & ik L7,

HSEM-a : 12 % A B oAa 20D R T 5 HSEM-o D2 b & + 1 YR #511-0.431+0.938
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1.6.2.1 SUMMARY OF PRODUCT CHARACTERISTICS (FR#[R3X)

1. NAME OF THE MEDICINAL PRODUCT

Zavesca 100 mg hard capsules.

2. QUALITATIVE AND QUANTITATIVE COMPOSITION

Each capsule contains 100 mg miglustat.

For a full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM

Hard capsule.

White capsules with “OGT 918 printed in black on the cap and “100” printed in black on the body.

4. CLINICAL PARTICULARS
4.1  Therapeutic indications

Zavesca is indicated for the oral treatment of adult patients with mild to moderate type 1 Gaucher disease.
Zavesca may be used only in the treatment of patients for whom enzyme replacement therapy is unsuitable
(see sections 4.4 and 5.1).

Zavesca is indicated for the treatment of progressive neurological manifestations in adult patients and
paediatric patients with Niemann-Pick type C disease (see sections 4.4, and 5.1).

4.2 Posology and method of administration

Therapy should be directed by physicians who are knowledgeable in the management of Gaucher disease or
Niemann-Pick type C disease, as appropriate.

Zavesca can be taken with or without food.

Dosage in type 1 Gaucher disease

The recommended starting dose for the treatment of adult patients with type 1 Gaucher disease is 100 mg
three times a day.
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Temporary dose reduction to 100 mg once or twice a day may be necessary in some patients because of
diarrhoea.

There is no experience with the use of Zavesca in patients with type 1 Gaucher disease under the age of 18.
The use of Zavesca is therefore not recommended in children or adolescents with type 1 Gaucher disease.

There is no experience with the use of Zavesca in patients over the age of 70.

Dosage in Niemann-Pick type C disease

The recommended dose for the treatment of adult and adolescent patients with Niemann-Pick type C
disease is 200 mg three times a day.

Dosing in patients under the age of 12 years should be adjusted on the basis of body surface area as
illustrated below:

Body surface area (m°) Recommended dose
>1.25 200 mg three times a day
>0.88-1.25 200 mg twice a day
>0.73-0.88 100 mg three times a day
>0.47-0.73 100 mg twice a day
<0.47 100 mg once a day

Temporary dose reduction may be necessary in some patients because of diarrhoea.

The benefit to the patient of treatment with Zavesca should be evaluated on a regular basis (see section
4.4).

There is limited experience with the use of Zavesca in Niemann-Pick type C disease patients under the age
of 4 years.

Renal Impairment

Pharmacokinetic data indicate increased systemic exposure to miglustat in patients with renal impairment.
In patients with an adjusted creatinine clearance of 5070 ml/min/1.73 m? administration should
commence at a dose of 100 mg twice daily in patients with type 1 Gaucher disease and at a dose of 200 mg
twice daily (adjusted for body surface area in patients below the age of 12) in patients with Niemann-Pick
type C disease.

In patients with an adjusted creatinine clearance of 30-50 ml/min/1.73 m?, administration should
commence at a dose of 100 mg once daily in patients with type 1 Gaucher disease and at a dose of 100 mg
twice daily (adjusted for body surface area in patients below the age of 12) in patients with Niemann-Pick
type C disease. Use in patients with severe renal impairment (creatinine clearance < 30 ml/min/1.73 m?) is
not recommended (see sections 4.4 and 5.2).
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Hepatic Impairment

Zavesca has not been evaluated in patients with hepatic impairment.

4.3 Contraindications

Hypersensitivity to the active substance or to any of the excipients.

4.4  Special warnings and precautions for use

Although no direct comparisons with Enzyme Replacement Therapy (ERT) have been performed in
treatment-naive patients with type 1 Gaucher disease, there is no evidence of Zavesca having an efficacy or
safety advantage over ERT. ERT is the standard of care for patients who require treatment for type 1
Gaucher disease (see section 5.1). The efficacy and safety of Zavesca has not been specifically evaluated in
patients with severe Gaucher disease.

Approximately 38% of patients in clinical trials in type 1 Gaucher disease, and 58% of patients in a clinical
trial in Niemann-Pick type C disease reported tremor on treatment. In type 1 Gaucher disease, these tremors
were described as an exaggerated physiological tremor of the hands. Tremor usually began within the first
month, and in many cases resolved during treatment after between 1 and 3 months. Dose reduction may
ameliorate the tremor, usually within days, but discontinuation of treatment may sometimes be required.

Regular monitoring of vitamin By, level is recommended because of the high prevalence of vitamin By,
deficiency in patients with type 1 Gaucher disease.

Cases of peripheral neuropathy have been reported in patients treated with Zavesca with or without
concurrent conditions such as vitamin By, deficiency and monoclonal gammaopathy. Peripheral
neuropathy seems to be more common in patients with type 1 Gaucher disease compared to the
general population. All patients should undergo baseline and repeat neurological evaluation. Patients
who develop symptoms such as numbness and tingling should have a careful re-assessment of
risk-benefit.

Gastrointestinal events, mainly diarrhoea, have been observed in more than 80% of patients, either at
the outset of treatment or intermittently during treatment (see section 4.8). The mechanism is probably
inhibition of disaccharidases in the gastrointestinal tract. The majority of cases are mild and are
expected to resolve spontaneously on therapy. In clinical practice, diarrhoea has been observed to
respond to diet modification (reduction of lactose and other carbohydrate intake), to taking Zavesca
away from meals, and/or to anti-diarrhoeal medicinal products such as loperamide. In some patients,
temporary dose reduction may be necessary. Patients with chronic diarrhoea or other persistent
gastrointestinal events that do not respond to these interventions should be investigated according to
clinical practice. Zavesca has not been evaluated in patients with a history of significant
gastrointestinal disease, including inflammatory bowel disease.

Male patients should maintain reliable contraceptive methods while taking Zavesca. Studies in the rat
have shown that miglustat adversely affects spermatogenesis and sperm parameters, and reduces
fertility (see sections 4.6 and 5.3). Until further information is available, before seeking to conceive,
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male patients should cease Zavesca and maintain reliable contraceptive methods for a further
3 months.

Due to limited experience, Zavesca should be used with caution in patients with renal or hepatic
impairment. There is a close relationship between renal function and clearance of miglustat, and exposure
of miglustat is markedly increased in patients with severe renal impairment (see section 5.2). At present,
there is insufficient clinical experience in these patients to provide dosing recommendations. Use of
Zavesca in patients with severe renal impairment (creatinine clearance < 30 ml/min/1.73 m?) is not
recommended.

Niemann-Pick type C disease

The benefit of treatment with Zavesca for neurological manifestations in patients with Niemann-Pick type
C disease should be evaluated on a regular basis, e.g. every 6 months; continuation of therapy should be
re-appraised after at least 1 year of treatment with Zavesca.

Reduced growth has been reported in some paediatric patients with Niemann-Pick type C disease in the
early phase of treatment with miglustat where the initial reduced weight gain may be accompanied or
followed by reduced height gain. Growth should be monitored in paediatric and adolescent patients during
treatment with Zavesca; the benefit/risk balance should be re-assessed on an individual basis for
continuation of therapy.

Mild reductions in platelet counts without association to bleeding were observed in some patients with
Niemann-Pick type C disease treated with Zavesca. In patients included in the clinical trial, 40%-50% of
patients had platelet counts below the lower limit of normal at baseline. Monitoring of platelet counts is
recommended in these patients.

4.5 Interaction with other medicinal products and other forms of interaction

Limited data suggest that co-administration of Zavesca and Cerezyme in patients with type 1 Gaucher
disease may result in decreased exposure to miglustat (approximate reductions of 22% in C.x and 14% in
AUC were observed in a small parallel-group study). This study also indicated that Zavesca has no or
limited effect on the pharmacokinetics of Cerezyme.

4.6  Fertility, Pregnancy and lactation

There are no adequate data from the use of miglustat in pregnant women. Studies in animals have shown
reproductive toxicity, including dystocia (see section 5.3).

The potential risk for humans is unknown. Miglustat crosses the placenta and should not be used during
pregnancy. Contraceptive measures should be used by women of childbearing potential.

It is not known if miglustat is secreted in breast milk. Zavesca should not be used during breast-feeding.
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Male patients should maintain reliable contraceptive methods while taking Zavesca and for 3 months after
finishing treatment (see sections 4.4 and 5.3).

4.7  Effects on ability to drive and use machines

No studies on the effects of Zavesca on the ability to drive or use machines have been performed. However,
dizziness has been reported as a very common adverse event, and patients suffering from dizziness should
not drive or operate machinery.

4.8 Undesirable effects

In nine clinical trials in different indications 206 patients were treated with Zavesca at dosages of 50-200
mg t.i.d. for an average duration of 2.2 years. Of these patients, 90 had type 1 Gaucher disease, and 40 had
Niemann-Pick type C disease. Adverse reactions were generally of mild to moderate severity and occurred
with similar frequency across indications and dosages tested. The most common adverse reactions were
gastrointestinal, with diarrhoea and other abdominal complaints, and weight loss.

Adverse drug reactions, defined as treatment-emergent adverse events reported as related to treatment by
the investigator and occurring in >1% of patients, are listed in the table below by body system and
frequency (very common: > 1/10, common: > 1/100 < 1/10). Within each frequency grouping, adverse
reactions are presented in order of decreasing seriousness.

Blood and lymphatic system disorders
Common Thrombocytopenia

Metabolism and Nutrition Disorders
\Very common Weight loss
Common Anorexia, decreased appetite

Psychiatric disorders
Common Insomnia, libido decreased

Nervous System Disorders

\ery common Tremor,

Common Peripheral neuropathy, headache, paraesthesia, dizziness,
ataxia, hypoaesthesia

Gastrointestinal Disorders

Very common Diarrhoea, flatulence, abdominal pain
Common Nausea, vomiting, abdominal distension/discomfort, constipation,
dyspepsia
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Musculoskeletal and connective tissue disorders
Common Muscle spasms

General disorders and administration site reactions
Common: Fatigue, asthenia

Investigations
Common Nerve conduction studies abnormal,

Weight loss has been observed in approximately 60% of patients. The greatest effect was at 12 months,
with a mean weight loss of 6-7% of body weight, with a subsequent tendency for an increase in weight
towards the baseline value.

Zavesca has been studied in indications where certain events reported as adverse drug reactions, such as
neurological symptoms/signs and thrombocytopenia could also be due to the underlying conditions.

Isolated cases of cognitive dysfunction have been reported during clinical trials of Zavesca in type 1
Gaucher disease. A causal relationship to Zavesca has not been established.

4.9 Overdose

No acute symptoms of overdose have been identified. Zavesca has been administered at doses of up to
3000 mg/day for up to six months in HIV positive patients during clinical trials. Adverse events observed
included granulocytopenia, dizziness and paraesthesia. Leukopenia and neutropenia have also been
observed in a similar group of patients receiving 800 mg/day or higher dose.

5. PHARMACOLOGICAL PROPERTIES
5.1 Pharmacodynamic properties

Pharmacotherapeutic group: Other alimentary tract and metabolism products, ATC Code: AL6AX06

This medicinal product has been authorised under “Exceptional Circumstances”. This means that due to the
rarity of the disease it has not been possible to obtain complete information on this medicinal product. The
European Medicines Agency will review any new information, which may become available every year and
this SmPC will be updated as necessary.

Type 1 Gaucher disease

Gaucher disease is an inherited metabolic disorder caused by a failure to degrade glucosylceramide
resulting in lysosomal storage of this material and widespread pathology. Miglustat is an inhibitor of
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glucosylceramide synthase, the enzyme responsible for the first step in the synthesis of most glycolipids. In
vitro, glucosylceramide synthase is inhibited by miglustat with an ICsq of 20-37 uM. In addition, inhibitory
action on a non-lysosomal glycosylceramidase has been demonstrated experimentally in vitro. The
inhibitory action on glucosylceramide synthase forms the rationale for substrate reduction therapy in
Gaucher disease.

The pivotal trial of Zavesca was conducted in patients unable or unwilling to receive ERT. Reasons for not
receiving ERT included the burden of intravenous infusions and difficulties in venous access. Twenty-eight
patients with mild to moderate type 1 Gaucher disease were enrolled in this 12-month non-comparative
study, and 22 patients completed the study. At 12 months, there was a mean reduction in liver organ volume
of 12.1% and a mean reduction in spleen volume of 19.0%. A mean increase in haemoglobin concentration
of 0.26 g/dl and a mean platelet count increase of 8.29 x 10°/1 were observed. Eighteen patients then
continued to receive Zavesca under an optional extended treatment protocol. Clinical benefit has been
assessed at 24 and 36 months in 13 patients. After 3 years of continuous Zavesca treatment, mean
reductions in liver and spleen organ volume were 17.5% and 29.6%, respectively. There was a mean
increase of 22.2 x 10%/1 in platelet count, and a mean increase of 0.95 g/dl in haemoglobin concentration.

A second open, controlled study randomised 36 patients who had received a minimum of 2 years of
treatment with ERT, into three treatment groups: continuation with Cerezyme, Cerezyme in combination
with Zavesca, or switch to Zavesca. This study was conducted over a 6-month randomised comparison
period followed by 18 months extension where all patients received Zavesca monotherapy. In the first 6
months in patients who were switched to Zavesca, liver and spleen organ volumes and haemoglobin levels
were unchanged. In some patients there were reductions in platelet count and increases in chitotriosidase
activity indicating that Zavesca monotherapy may not maintain the same control of disease activity in all
patients. 29 patients continued in the extension period. When compared to the measurements at 6 months,
disease control was unchanged after 18 and 24 months of Zavesca monotherapy (20 and 6 patients,
respectively). No patient showed rapid deterioration of type 1 Gaucher disease following the switch to
Zavesca monotherapy.

A total daily dose of 300 mg Zavesca administered in three divided doses was used in the above two studies.
An additional monotherapy study was performed in 18 patients at a total daily dose of 150 mg, and results
indicate reduced efficacy compared to a total daily dose of 300 mg.

Bone manifestations of type 1 Gaucher disease were evaluated in 3 open-label clinical studies in patients
treated with miglustat 100 mg t.i.d. for up to 2 years (n = 72). In a pooled analysis of uncontrolled data,
bone mineral density Z-scores at the lumbar spine and femoral neck increased by more than 0.1 units from
baseline in 27 (57%) and 28 (65%) of the patients with longitudinal bone density measurements. There
were no events of bone crisis, avascular necrosis or fracture during the treatment period.

Niemann-Pick type C disease

Niemann-Pick type C disease is a very rare, invariably progressive and eventually fatal neurodegenerative
disorder characterised by impaired intracellular lipid trafficking. The neurological manifestations are
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considered secondary to the abnormal accumulation of glycosphingolipids in neuronal and glial cells.

Data to support safety and efficacy of Zavesca in Niemann-Pick type C disease come from a prospective
open-label clinical trial and a retrospective survey. The clinical trial included 29 adult and juvenile patients
in a 12-month controlled period, followed by extension therapy for an average total duration of 3.9 years
and up to 5.6 years. In addition 12 paediatric patients were enrolled in an uncontrolled substudy for an
overall average duration of 3.1 years and up to 4.4 years. Among the 41 patients enrolled in the trial 14
patients were treated with Zavesca for more than 3 years. The survey included a case series of 66 patients
treated with Zavesca outside of the clinical trial for a mean duration of 1.5 years. Both data sets included
paediatric, adolescent and adult patients with an age range of 1 year to 43 years. The usual dose of Zavesca
in adult patients was 200 mg t.i.d., and was adjusted according to body surface area in paediatric patients.

Overall the data show that treatment with Zavesca can reduce the progression of clinically relevant
neurological symptoms in patients with Niemann-Pick type C disease.

The benefit of treatment with Zavesca for neurological manifestations in patients with Niemann-Pick type
C disease should be evaluated on a regular basis, e.g. every 6 months; continuation of therapy should be
re-appraised after at least 1 year of treatment with Zavesca, (see section 4.4).

5.2 Pharmacokinetic properties

Pharmacokinetic parameters of miglustat were assessed in healthy subjects, in a small number of patients
with type 1 Gaucher disease, Fabry disease, HIV-infected patients, and in adults, adolescents and children
with Niemann-Pick type C disease or type 3 Gaucher disease.

The kinetics of miglustat appear to be dose linear and time independent. In healthy subjects miglustat is
rapidly absorbed. Maximum plasma concentrations are reached about 2 hours after dose. Absolute
bioavailability has not been determined. Concomitant administration of food decreases the rate of
absorption (Crnax Was decreased by 36% and tmax delayed 2 hours), but has no statistically significant effect
on the extent of absorption of miglustat (AUC decreased by 14%).

The apparent volume of distribution of miglustat is 83 I. Miglustat does not bind to plasma proteins.
Miglustat is mainly eliminated by renal excretion, with urinary recovery of unchanged drug accounting for
70-80% of the dose. Apparent oral clearance (CL/F) is 230 = 39 ml/min. The average half-life is 6-7 hours.

Following administration of a single dose of 100 mg **C-miglustat to healthy volunteers, 83% of the
radioactivity was recovered in urine and 12% in faeces. Several metabolites were identified in urine and
faeces. The most abundant metabolite in urine was miglustat glucuronide accounting for 5% of the dose.
The terminal half-life of radioactivity in plasma was 150 h suggesting the presence of one or more
metabolites with very long half-life. The metabolite accounting for this has not been identified, but may
accumulate and reach concentrations exceeding those of miglustat at steady state.

The pharmacokinetics of miglustat is similar in adult type 1 Gaucher disease patients and Niemann-Pick
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type C disease patients when compared to healthy subjects. Pharmacokinetic data were obtained in
paediatric patients with type 3 Gaucher disease aged 3 to 15 years, and patients with Niemann-Pick type C
disease aged 5-16 years. Dosing in children at 200 mg t.i.d. adjusted for body surface area resulted in Cpax
and AUC, values which were approximately two-fold those attained after 100 mg t.i.d. in type 1 Gaucher
disease patients, consistent with the dose-linear pharmacokinetics of miglustat. At steady state, the
concentration of miglustat in cerebrospinal fluid of six type 3 Gaucher disease patients was 31.4-67.2% of
that in plasma.

Limited data in patients with Fabry disease and impaired renal function showed that CL/F decreases with
decreasing renal function. While the numbers of subjects with mild and moderate renal impairment were
very small, the data suggest an approximate decrease in CL/F of 40% and 60% respectively, in mild and
moderate renal impairment (see section 4.2). Data in severe renal impairment are limited to two patients
with creatinine clearance in the range 18 — 29 ml/min and cannot be extrapolated below this range. These
data suggest a decrease in CL/F by at least 70% in patients with severe renal impairment.

Over the range of data available, no significant relationships or trends were noted between miglustat
pharmacokinetic parameters and demographic variables (age, BMI, gender or race).

There are no pharmacokinetic data available in patients with liver impairment  or in the elderly
(> 70 years).

5.3  Preclinical safety data

The main effects common to all species were weight loss and diarrhoea, and, at higher doses, damage to the
gastrointestinal mucosa (erosions and ulceration). Further effects seen in animals at doses that result in
exposure levels similar to or moderately higher than the clinical exposure level were: changes in lymphoid
organs in all species tested, transaminase changes, vacuolation of thyroid and pancreas, cataracts,
nephropathy and myocardial changes in rats. These findings were considered to be secondary to
debilitation.

Administration of miglustat to male and female Sprague-Dawley rats by oral gavage for 2 years at dose
levels of 30, 60 and 180 mg/kg/day resulted in an increased incidence of testicular interstitial cell (Leydig
cell) hyperplasia and adenomas in male rats at all dose levels. The systemic exposure at the lowest dose
was below or comparable to that observed in humans (based on AUC,.,.) at the recommended human dose.
A No Observed Effect Level (NOEL) was not established and the effect was not dose dependent. There was
no drug-related increase in tumour incidence in male or female rats in any other organ. Mechanistic studies
revealed a rat specific mechanism which is considered to be of low relevance for humans.

Administration of miglustat to male and female CD1 mice by oral gavage at dose levels of 210, 420 and
840/500 mg/kg/day (dose reduction after half a year) for 2 years resulted in an increased incidence of
inflammatory and hyperplastic lesions in the large intestine in both sexes. Based on mg/kg/day and
corrected for differences in faecal excretion, the doses corresponded to 8, 16 and 33/19 times the highest
recommended human dose (200 mg t.i.d.). Carcinomas in the large intestine occurred occasionally at all
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doses with a statistically significant increase in the high dose group. A relevance of these findings to
humans cannot be excluded. There was no drug-related increase in tumour incidence in any other organ.

Miglustat did not show any potential for mutagenic or clastogenic effects in the standard battery of
genotoxicity tests.

Repeated-dose toxicity studies in rats showed effects on the seminiferous epithelium of the testes. Other
studies revealed changes in sperm parameters (motility and morphology) consistent with an observed
reduction in fertility. These effects occurred at exposure levels similar to those in patients, but showed
reversibility. Miglustat affected embryo/foetal survival in rats and rabbits, dystocia was reported,
post-implantation losses were increased, and an increased incidence of vascular anomalies occurred in
rabbits. These effects may be partly related to maternal toxicity.

Changes in lactation were observed in female rats in a 1-year study. The mechanism for this effect is
unknown.

6. PHARMACEUTICAL PARTICULARS

6.1 List of excipients

Capsule contents:
Sodium starch glycollate,

Povidone (K30),
Magnesium stearate.

Capsule shell:
Gelatin,

Water,
Titanium dioxide (E171).

Printing ink:
Black iron oxide (E172)
Shellac.

6.2 Incompatibilities

Not applicable.

6.3  Shelf life

3 years.

6.4  Special precautions for storage

11
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Do not store above 30 °C.

6.5 Nature and contents of container

ACLAR/ALU blister strips supplied as a box of 4 blister strips, each blister strip containing 21 capsules
providing a total of 84 capsules.

6.6  Special precautions for disposal

No special requirements.

7. MARKETING AUTHORISATION HOLDER

Actelion Registration Ltd
BSI Building 13" Floor
389 Chiswick High Road
London W4 4AL

United Kingdom

8. MARKETING AUTHORISATION NUMBER(S)

EU/1/02/238/001

9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION

20 November 2002

20 November 2007

10. DATE OF REVISION OF THE TEXT

May 2011
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INRHEDOTF—ZFakE LT, AFlOFLEN=—<> « B v 7K CRIBHEICBW T, BREKELE
D& D AR OEATZ M LG5 Z L &R LT\ D,

s By Z9F C RS OMBIER ISR L CARI 2545 L X 10138 FTE % I SR
L (6xAICLEZRE), BFEEMKGET D0 E I 0k, D & b A LAERBS%ICHEG
HZE (BABIR),

5.2 EWEREE

STNAL y FOFYENRE N T A =213, MRS, DR OT - m I BEE 77T —
JREAE, HIV QGRS BIUOMA, BRB I WNE=—~ - By 7 CRUEE /21338
=¥ HEE THRE ST,

ITNARL y FOIEYENRIT, MR LER CTREICKF LWL B b D, RS

IZBVWTIZVAL Y MIERTRIL S H, Fem MR I3 G- b K 2 KR ICBET D,
Mt SA AT ATV T 413k HNTW R, FRFCEYMZEIT 5 & RIGHE MK T35
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ITNANARE Yk 1.6 S ENZ I T AR IE T 2 &k

25 (Crax 28 36%IE T L. tmax 28 2 BERIENTZ) . S 7V AKX » F OWRIEICITHE2ICH B R
A RIEE 720 (AUC DK FIZ 14% Th 7).,

RTNWVAL y NOBZBNTOGHEFEIL8IL ThDH, 7 /NVAK vy MIMFEEA EFHEA LY,
TNAH >y MEIEE LTENLHEES L, REERORFEINR IR ED 710~80%TH 5, H
MWFOKEO Y V7T 5 A (CLF) 1% 23039 mL/min, “EXEHHIL 6~7 R CH 5,

YC-3 72 % v b 100 mg ZEEERBRE I IR G L7- b & HUNBED 83%3 T, 12%3 F
NBEIL STz, SRR K OMER 2 SEFRREO R A RE Sz, RPICRK b EBICHEELE
REEI T NAZ y NN aF A FT, #EED SWITFY L7, MIETH O KU RED B
1% 150 B, I IETICE VMBI 1 S E I3 B ET A Z LR S iz, T
JRK & R 2RI E L RES L TOARWA, 2O X2 2REMITE- L. EFIREICRBNT
SUNAE y NORER FRILEEICET D EEZOND,

STNVAL y ROFANT— {1 HBEFB L N=—~ 2 - ¥y 75 CRIBFICEIT 2 R yEhhe
(X, REREMERE L bl U CER R, HEEIRET — Z A3, 3~15 KD/ NE 3 M I — 2 iR L 5
~16 D =—~> - By 7R CRBETHLN TS, /NNEIC 1\ 200mg % 1 B 3[a], (KFEHE
FRICOWTHIE LG L7 &D Chax & AUC (X, T—3 =Ji | RIBFIC 101 100mg 2 1 H 3
G L2025 THY . I T AVAKY Y NORWERENHEICK L CTEMRHNTHLZ L L
—H L7, EFIREIZHBWT, 3T — B 6 HlOMERIKICK TS I 7 VA% MNERE
X, M REE D 31.4~67.2%ThH - 7=,

777U L OBEREREEOBREZICBIT AR N2 T — 4 T, BHEREOIK T2y CLIF DMK
T2 eNRENT, BEBLOHREEOBREDRELIIIEF OB TR, 7—% T,
BT 3 L O A RS 2 C CLIF 2N Z 20K 40%8 KON 60%IK 972 Z L VRIS T D
(42 8, EEBEEICETLIT—XIL, VLT F=227 075 AN 18~29 mL/min O#iH
THoTZ2FNIROLNTEY, ZOHMEY FIZ/MET L2 Z L1ETE R, ZRHDOT —4 T,
BB EEBRE TILCLUF AR &b TO%K T T2 Z LRI TV D,

BONTT—ZOFPHT, I 7 NVAS v FOFEYBEIRE/ ST A — 5 L NOFEFHERARL (4, BMI,
PRSI, ATE) ORI, AEZRBEEMESHEAIIERD b o 7z,
JTPEE B CEEmEE (>705%) (2B 2FMERET — 213G L TV,

53 FERRREMT—4

e TCOMIIHNE LB Bd, RERED & TR, BLUOEHEICRT 2 HBHEERE (oA
BIWEBIER) Tholo, BRICET 2BHERELFRE (X232l 2o@EmnigEeE) (12
EOLHETEMCENTRO NI ZNUANDZEL LTI, U iggsoZ(t GURIMTOI
ETOEYIE) . 7 A7 IF—B0& . FikE LOREOZERZRK, ANk, BiER &
ORI (T > b)) Db oTc, ZHOOFTRIE, =500 ZIRMEICEBE L2bD LEZ b,
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ITNANARE Yk 1.6 S ENZ I T AR IE T 2 &k

R NVAL &M Sprague-Dawley 7 {2 30, 60 33 & U180 mg/kg/day o FHEC 2 M H
TORRnEE Lzl &, SHERORET » N THEMEMIE (747 ¢ v eflifa) @Ek L IRk
DOFBRMN EH Uiz, RIEHAE TORFREIL, & MNIHERAEZ R L EIRBOONLE
HIFFE L FELL T Th o7z (AUCeIZEED S Hfg) . R (NOEL) Ik biud, Z o
A EEFN TR 5T, TR DIEZRC OV TIE, M UCIWDTh  HERER | B
L7 EERELR FAIIRO biveroTo, BIFIZET 2T, 7y MO (B MIBIT2E
TN ENEEZOND) BFERBH LIRS T,

R NVAH b EMERE CDL ~ 7 A2 210, 420 35 X 0% 840/500 mg/kg/day (6 » A 4 I1C FHE&E L
72) OHET2EMICOIEVREARE Lz b &, MR T CRBORIENE, WRAMERZE O FBL
RS b5 UTe, EhgpitRoELZMIET 2 & mo/kg/day ~—Z T, ZhbDMEITE FOHEL K
EHE (11200 mg, 1 H 3m#EE) N2 8, 16 35X OV 33/19 512/ Lz, KigEI34eH
B CTLXICHE L, #iNTEHEN CHRFIAEEIGELE, ZNHLOFROE MIBITS
BRIIGETER, ZNLUANDIEERIC OV T, #RBRIRICBIE U7 B BLR LRI b
oo T,

TUNVAS y M, ERER IR R R MR AR Y AR R R A TR S o T,

7 v b a WG ENRER T, RO LRICKT 2N RS, ORI TH 73
7 A —42 (E#ReR L OE) OZ (L VRSh, EEZRFETLEE SN, o 0RET
B OIRERE L FRREORBEE THIL LN, Atttz R Lz, I7VAZy MITy e ouH
FICBW TG RAEFCE R JF L, BESBRE SN TBY , AREIWERES LA L, WE
AN LR L (UHF), T 0B, SomIITRHMAEIEICEE L2 b0 F 25
o,

1M ORER (R & ORABIFRGHH) 2B\, keHEHOMZ v & (FO) 23&3h
O FLETAERICRE (REIIEH] e CAEAF=IET) 23380 b, ZOREOFFITIAHATSH 5,

6. HHIER

6.1 FHmF Rk

BT RIVNEY :

T T ) a—LEEF ) UL
ARE Ry (K30)

ATT VU~ TR T A

T 7L
75
7K
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ITNANARE Yk 1.6 FMENC IS B IR ICEE T 2 &8t

fe{bF% > (E171)

HRHA > 7
HE sk (E172)
I v

6.2 FEE
LU,

6.3 AxhHAM
34

6.4 REROENTIEE
CEBRDIRETIHRELRNT &,

6.5 BBOUBELAR
1512 ACLAR/IALU 7 Z & —>— NAAY , 7Y ZAZ—3— M 1KIZ 21 7BV AY THY |
1ETEt84 7L TH D,

6.6 FREROEHINGIE
Rl 7o o BEETEH 7 L

7. BRERZBIRGE
Actelion Registration Ltd
BSI Building 13th Floor
389 Chiswick High Road
London W4 4AL

United Kingdom

8. MRFEEARRES
EU/1/02/238/001

9. FIEERFTAR/ARFTAEEHE

2002411 A 20 H
2007411 A 20 H

10. AXEHRETH
2011 4£ 5 A
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STNAK B 1.7 [RFEFRIZh G — B 2R

1.7. ARSI R—ER
——l s By 2 CRNARRK & U TR STV A RIERMIT A0,



ARy 18 IR LB R

1.8. /I XE=R
1.8.1 FAXE (XK)
WA= VIR CE () 27T,



ERRITHETER : 20124F A (R)

TnavivtT I RE kSR ESK

T L—PFR2® BT 100 me

BRAZAVES® 100 mg
SITNAKy N TR

MEIXD - A AERE (EE—ESEOLGE A

LTI L)
frik IR
FERAER - mIcFRR

[2X] (ROBEIZIFB/ELLENIE)

1) W TR L TW A AREH O & 5 iF A
[TEts, PERR. RILRSE~0#E ] OES
i

(2) AHN B OAFN D 43 12k Ut iUE o BETE R
DI DHHEE

[#25E - tiR]
W5e4s 7 L—H R A 7L 100 mg
oy - BRI T MII VAL y 100 mg &
af
wny FoF ) a— T R A R
E Ry, ATT VU~ TR T A
PR F & OFE 1 7 VA
NI =
l % S 48
#Wpla—1 | OGT918 100
REE () | B 14mm E£65mm  H X:149mg

[ZnRE - BHR]

S~ By /P CH

(R - AE]
W RRAICIE, 1R1200 mgA 1 H 3EIFE O % 5
B4
NRIZIE, TROBY KREHICESE &L
L TRAKRET D,
B, BEOREIOEC GEERET S,
RF R (m?) &

0.47 LL'F 18] 100 mg, 1 H 18]
0.47 %% 0.73 LLF | 1[81100mg, 1 A 2 [A]
0.73 Z## % 0.88 LLF | 1[81100mg, 1 H 3 [A]
0.88 % 1.25 LLF | 1[81200mg, 1 A 2 [A]

1.25 %z % 11200 mg, 1 A 3 [A]

HAREERS EES

873999
HAREE
SEAM R
5 BRAA
[E] BRI A 2002 4F 11 A

<A - ARICEETZHER LOBEE >
HSREREE D H 5 BEICB W TIL, AF OHEHE:
DNIEAE U REE BN 5720, BHERED
BIEIZSUT, BEHEZ TEO@mY L, £
DZITEFEOREIISCTCHEZRAE TS Z
&L, (IEyEhRe) OESWR)
IVTF= I VT T
2 (mL/min/1.73 m?)

50 L0 E70 LLF 1[81200mg 1 A 2 [[] *

30 L | 50 i 1[81100mg 1 A 2 [[] *
KANROBFHTIE, (RERWEFEL8) XHELIEMA RIS
BB EBEC A RETEYTL L,

HELERA LG &

EEBHEEEERE (VLT F= 2 YT T2 30

mL/min/1.73 m? &) (2Rt A AK O R IT 7 |

(ERALDEE]
LEEERE (ROBEICITREICERET S L)
(1) EHEREREE O H % BE (BRSBTS 25
TN H D, £, HARBRS DL, TH
- HEICBES M EoyEg) KOt T3
WEhRe) OHESMR]
(2) FPHERERRE D & % A [T RED B LT 2 %
TN D D, £, ARV, ]
() ABEED D L EE [T, S, ERED
THALSER Z R 2B TN H 5, ]

2L EELGERNEE

(1) AAIOARMEZEZ 6 » A Z L ISR L, #5404
FEORISZHEEICHRFT 62 L. &
AP 5-BIA 1A% I, &5 O/ DU
THAHMET 2 2 &, A AERED bV
BT EFIEEZEBE L BREKEE Ly
Z&,

EHREREE DO H 5 B ITB WL, BHERED
BRESCTREEZETEET D Z &0
5. B Z EHNICRET S Z L,
FREIED F VDR STV D DT AR
B3 B B R R A LF O B D
EICREESERVWEIIEET D2 &,

O]

®)



(4) ARANOFEIZ L0 IEARIER (228 LTF
W) BRETLHZLBH D, THNRD B
HEiid, BENEOEE (RK(EME%
KBUERFEZET %), AHORG R
RERFEOHET . ILEE ARG T 5, KA
Z — BRI T 5 55 O Y 2 AL E 21T
L, (KAREIZLY ., HLE TO HE
Sy FRIESR D HLE S, B O T A5 2
HEZEZDLNTND,)

(B) K= —u A "F—=2AHESNTNHLD

T AN O P 5 BRGNS AR PR A 24TV

BEFIZ6 5 AZEICEwmT LI & BED
REEZ T BIE2 L, LONESRE Y v U K722
EOIERNBIN T 56 1%, Be G-k O rT 65 %
HHEICKRFT L2 &,

(6) IEERAS S ICHE STV D, BE OIREE
B U IRERRD b NG A IIAA
DOPE TG 2 P ik 5% 0wy e ALE
ITH Z &,

(7) M/ REIRD D3 STV B O T OARKIR
B3 ERIM i M R T2 ) T L
FLE DGR BTG A IIIARA O G &
T DMWY 2B 2175 Z L,

(8) EhaER T, B ERE L OVR L ER B D 28 Bh il
NZFEZ O EANRA LN TWHDO T, 21
O OHKBREEOLEERETHZ &,

9) BWRBR T, I /A EZ v MEEIZ X0 HEE
ARl T e OV TR O T I N &2
RKOBETNBESNTWLDT, BB ET
Zhh a7 LT DA FRNCARA O 5
ik U, 3 » A MIEEHES 2 L o @uics
HYLHZ L,

(20) /NIZ I T ARFI R 5 O B TRk R
FERHE SN TN D, REMOESE TIX, #
GHITEMICHEELMEELE=41
7L GO W R ZEEICRTT 5 2 &,

3.Bl¥EA

ENERRE T, NEEF 1 flzE=—~ -
vy 7 CRIBRF 4 licks T, 12 % H (161)
E 6w H B TR LUZENWERIZ., T
4 51 (100%) 5 ¢F, IRERD 2 61 (50%) 2 7F,
vy NEINNT AT =T — BN B
(25%) 11, 85 161 (25%) 14F, MR 1 41
(25%) 1. SEMERREE 1 5] (25%) 11F, #EE
L] (25%) 14, &2 16 (25%) 11, MEHR
B 16 (25%) 11, HUIREREEREAR TE 1 4
(25%) 144, —WwiMEEm/E 16 (25%) 14T
o 7= GKFREF)

SEICBITH=—~> - v 7IH CRHORN/F

IR OVNRBE 255 & U ERARER 32 #iic
BWT, 12 » AE TICRHE L ERE8WEMIL.
T 25 B (78%) . BEAE 17 1 (53%) . HEYE 11 4
(34%) . IREEJD 11 61 (34%) . #RHE 6 1] (19%) .
W R 4 151 (13%) . RAKIBEE 4 451 (13%) . MEM: 3
51 (9%) | FEEBASTRIE 3 1] (9%) | =Bk 1S 2 2 45] (6%)
BERCE 2 B (6%) . WEAR 2 51 (6%) T o7,

(DEXRZEIER

BHEO TR : THINEHEEICHRESATEY, H
EOTHHHE SN THDLOT, FTHINED LI
2% B2, BERNE DL EARAF OREF O
YpLEZAT S 2 &, [THEBERIEARREER ] OH
Z ]

QxDfOBIWER GESNT —%)

ROE D REWER DR H DN Z LB HDHDT,
B2 T 0ITAT, BREDSRD SN EEITIE,
AHNOPES TG % T 1 D F O e JLE
2179 2 L,

10%24 F 1%L 10%A 75
REROSEMR | REED,
& BEXbSle)s
i 5O, ARIRAE, U E R
— IR
i Rl 1R K= 2 — R —,

BB, =, SERTE
RRAEBIRE, B, VIR
HEWN

FL<

T

T S| BN Rk, R
NET PR, R, HET R

# Ui R, AR
9r

o %

f

o>

i
AL
=4

THH 8 3

gy, BANE, EHE B

L

"
L
&l
R

(&

=

i

iy

i/ NREGED |

HR A R A S

BRPE ISR AR & 0 FH L7,

4 BREADERE

— I E IS TR AEEEENME T LTS Z &
MWENOT, BMEICEG T2 2 &, mEE ok
BB AEMIIMENT LTV (B FRRBR 2N 220N

5. bE4R. ELR. BRELFE~OERE

(1) IR SUTIENRE L TN BTREME D & 5 i AL
EE Lz &, [HRPOR5IZRET %
ZEAEPEITREST LT e (fF HRRBR 23 2200)
F 72 B ERBR TR ERIB I B W TIRO A
0B IR K O A IR D3 F A B9 2 /EH A3
WEIHhTW5, ]

(2) B ANIFEE Lianz &, [
D5 B L EMEITREST LT (fif
FHRRBR A 72vN) . ]




6. NREADHZE
4R D =—~v >« By 7957 CRUEBE kT2
AFIOE AR IX 72, [[3EpEhRE ] RO TERR
FAg) DIESHR]

1. BEERS

BB G-EEOZMER TR S LTV R, HIV
Bt B L2 L CARH & fe s 3000 mg/ H, 6 % A
MEO&FL LizRBRicBW T FEFES L LCHE
RIERIBAE IR ENMED £ R USRI 23380 B
N7, £/, 800 mg/ HLL FOHEA &G I
HIV Bt E I, B fEREADE K& O R e
ELRO 5N, W

8. BERALDIE

PLFDEIZONWTIRES A - L,

(1) AAENIPTP > — FOE Y H L TIRATS
Z L, [PTP U — hOREKIZ LD, BOELA
ERONETE KA~ U, ISl a i = L
THERIAREDOEERAIHEZ R T 5 2
ERFEEIR TS, ]

(2) PTP > — F 5 HLY 9 BRI, FEOME T
LS Emo HHIEF 26— N E RN
L7z#, @< D O THLET Z &,

[EMmEhRE]
1. M ¥R EE
(1) fERE RSN
DHE[ERES GMEAT—F) @
ShE NBEEERL N 24 B2 2L A Z > k100 mg
EBM MR T CHEROES L, &5% 36
REf & CRFAICIMAE IR EZJE L2 & & D
HWFNRE N T A —Z X TROBEY Tholo, B
B Clk, MR TG EE L TC,, 1% 36%E T
L. AUC, ooiT 14%EK T L 7=,

HERB R OB ENRE T A — 2 X TFTRIE N TFERD
WY THoT,

1500 -
m
»
-sl\_ 1000 -
® 5
RE
™ £
"
| 500
&
g
0
0 12 24 36 48
BERBE (h)
Cmax AUCO—oo tmax t (h) CL/F
(ng/mL) | (ng-h/mL) (h) V2 (mL/min)
100 | 1380 10310 2.25 8.52 161.6
mg | (19.9%) | (6.6%) (1-3) | (11.1%) | (6.6%)

n=8, HfE I TIME (EERED) . 72721, tya 1T
SefiE (FiEpH)

@Q)=—~r - Py rEcHBE WNEAT—%)
o= By IR CREFIIHL, IV AH
v 1[E1200 mg 1 A 3E% 1 % ARMKERDHK
B ULz 12 ED 6 HIR NI FT)VAS v h &K
FEBTHEFRB LT » ARG Lz 12K
WD 4 FIOEYBIRE/RT A —H [T FROWEY T
HoT,

Crnax AUCo.,

ngmL) | (ghmyy | @ | e ®)
B 843 9320 450 8.00
Rtk (36.5%) (20.3%) | (1.50-8.00) | (19.3%)
Mef | 1328 10868 2.5 7.78
T | (24.6%) (20.0%) | (1.00-4.00) | (24.7%)

it 1| 0| i) | ggninn | @
12 5% LA b
1[m200mg | . 2698 16412 3.00
1H 3 (22.9%) | (19.5%) | (0.75-4.00)
12 F AT A B AR A CHIE)
1 [7] 200 mg
1H 3E 1| 2075 11975 4.00
1ll200mg | | 83505 20725 4.00
1 H 2 3086 17040 3.08
1 [7] 200 mg
1 H 1[E(4A0)
1 1 100 mg 1| 2223 15866 4.00
1 H 1 [RI(1%)

n=24, FARITRATFIIE (ZERED) . 72720 b 1
e (SR PH)

2) a5 (AARANT—%) B

HA N A 8 iz 7 VA% b 100 mgk
MR T CHERRO#E L, Bh% 48 i F TR
REAOIC M AR PR 2 JE L7z & & o iR E

12 %Ll b SN (REMRED . 7272 Ly b IEF
JefiE (fipA)
12 Al - fE % D BE OXfE

2. K - gt MEAT—%)

[UC]-X VA% > k100 mg % fEEERR A 6 512 B
Efe G Uiz & &, ERED 83%AN R A, 12%AM#




s B A E Fu7z, IR OME R s B EFEFE O
B DEE S ATz, IR S EITAFE LT
I NVAZ Yy RV a= RT, 58D 5%
[ = = R

B, I— il N BBEZI T NVAS Y N
1 » AMKERO®RE L% oM BER H R E
1. 12 5% FO BE Mg O 37~42%, 12
R AT O B CIAE R IR D 31~67%Td - 72161,
Invitro BRBRICEB T, & CYP 4> FFE (CYP1A2,
2A6. 209, 2C19. 2D6. 2E1. 3A4 JZUN4A11) 1%t
T HMHEERZ S LIRS, CYP1A2 MUY 2E1
T TR LEER RO HiL7=23, o CYP
Oy FRECIRBRE IR B - 72,

3. ERHAERY

In vitrodBRIZBWTH VRIS REBHL
TR, MEEA & OREITERD LT, JRILER
WZxFT HfEEHE CEHE) 1£38.8 % Th ol

4 BRETOKRRNEE
65 J % A D il A TORBHIIT > TR,

5. FFAEREE B (= 5511 5 KBS
P BAERE B CORMITFT > TLRu,

6. BEHREEEREFICHTHERBE NEAT—
9) [9]

777U —IREE 16 I SNV ARK >y & 1A
100 mg 1 H 1 [E&H DT 2 [BHIRG LB E
IVTF= I VT URIKTHITNAS
v MEOEGORNTD 7 VT Z 2 A (CL/F) I
TROWEY ThoTo, B¥ERELRFICBNT
TNAH sy MCRT D2 RFEENENT S,
HEBBERERE (ZJLT7F=227UTT2A 30
ml/min/1. 73 m* A3) (2609 % AKN O FH R BRI
evy, [MEERE ] omESBK]

JVTF= VT T CL/F (mL/min)
A (mL/min/1. 73 m%) n STt 8
80 ULk 8 182.56 40.18
50 P4 k- 80 SRt 3 106.70 19.65
30 LA 50 i 3 88.70 11.23
30 A 2 60.74 4.99
[ E& PR X AE )

1. BRIz &+ B EEER AR

===y s By BRI AERE (16 12, 2
TN AK > F1E100 mg 1 H 3[E (BHEHE)
Z 14 A 544, 1@ 200 mg 1 A 3 (HEEFH

B) ICWEL, 6 » ARKZREGLIL Z A, AR
BIGR ST DN A FFRITEED TR 1 1FD
HThole, THITHREGHMG2 HE XV REIL,
IV AL y b Ok HIZERR L7225 [RE
THZ L FHL TN D,

2. AEICH I B EEERRAE
WEEKET 2B Eo=—<2 -y 7¥E C
TR 29 Bl 2kt 5 & Ui VA LA TRER A —
T TV ERITRERBR CI S VA X v b (R
1) He5EE (20 451) 1% 181200 mg 1 H 3[A], 12
K HHERROEE L, R (96 139G (B
YR IRIGIR) & Uiz, B&, NRY T2 X5 ¢ &
LT, 12 Rmo/NEEE (12 F) ([TRA 21K
FHMIZIELCTI12 » AL Lz, ZO®%RERR
Brl LT 12 » AMAAIZRE L, S HICHERAE
A GRBRETET) bEkE Lk L7z (12
UL LD BETIIRE 68 » A, /NEBRE TIdk
E52 5 HEE),

12 % ABEEOBRIMEO FHEEGIE H THh 5 K
057 1) > RN M R R EE B 5 B 0> 28 b o R Y A A
12-0.431+0.938 ms/deg, FEHEGHET 0.074+
0.823 ms/deg THH7=, /NEERETIT12 » AR
FL D 7K 5 [8) 0> 17 Bl IR i e B e o> 28 L B £
FE AR 72130, 465+0. 401 ms/deg Th o717, A
A5 19 Bl OVNEHF T 225 ¢ 10 6 (4 7%
PLE 12 AT E) 12 oW C L e T HSEE . MR TIE
B ORASEREO S THNEL Lo T2
F TS 10 O EhME IR ERIEE) 0 2 A3 AL L
FREERZELHRRLIEEZA, 12 U ETIE
68% (13/19 f51l) 2322E bk L, 12 mAiim Tl 80%
(8/10 f3l) N&EEL LT,

[FEHFE]

RITNVALy NI, =—~<r - By 7 cCRICE
WCERET A7 1 PERRE DA G AR I
BWC. ZvavintT I REBEREZLE LT
Taiot S I ROAEREZ T 51,
=2 By IECHEF LT RIS A
2>k (1200 mg/kg/H) ZREROKEGLI-L
A, MREIR (BXIHRER M ONEB ) FEBLO
PEAE, AfFHARI OIER: | /NI O F R i O #EFE &
OIICBT D H 7 U AT REHEOIHID T
%j/bf:[liﬂo

(BRI SE{EFENANR]
M4 I VAZ v b Miglustat (JAN)
b4 : (2R 3R 4R, 5S) -1-Butyl-2-

(hydroxymethyl) piperidine-3, 4, 5-
triol



g
HO h‘/CHS
H N
H
oH H
OH
H OH

4y CoH,NO,

sy & . 219.28

Bl S R 130°C

PRI TNV ARE y MZAGORESER R TH
%o KIZEETRT U,

(&KEBEHE]
[EN TOIRBIER RO TR BN TWND Z &
5, BGENRFER . PR AR T o 2R GAEG] 2 %
RUCERRERA 2 F 95 Z LIS LD AAME
MBEFEOHERIGRAET D L L b AHOR
VR CEIMEICET 27— % 2 RMIE L,
AREN O IEE RN L E R EZ#H D Z L,

(3]
T —HP_2 7L 100mg : 84 7 7 &L (21
J1 7L X4) PTP

EX:3:49!
[1] HNEEL « HIV EBE T 2 A0 & 4
e
[2] van Giersbergen PL, et al.J Clin Pharmacol
2007; 47:1277-82
[3] #EPEEEL © AR NBERER A 51T 2 FA )
R
[4] #ENEE} : =—~ o - By 7 CHRUBHEIC
B KB E
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1.8.2.1 ¥hEE - R

——<r - B CHI
1.8.2.2 FE4R M

OGT 918-007 FER D HifE L. NPC B TR LA R4 B E ) DR 28k Ch 5. K
J7 [0 OEENMEARERE B EE O BEALICRT T2 I VIV AZ v N OWEN A BT TV D, I
X, BEERERANT 4 X% v SR DERRE O 2B IE S ¥ 5 Z LI2oRn 5,

T AR T ¢ 7 7 OGT 918-007 3hBR O plif 72 £ 5. NPC BE 235 1) DAk E O FEE o
BRRBZIER ICE RO b o MIE (W TS, SMTEERE) ST I 7V A%y MEHEDORH
BIRERT 4y RBIRENTN D,

OGT 918-007 FBRATIE, I 7 NVAZ y MEGHITIZFEA EOBEE THRENLZEL, V42 5 A
MoOEMEG R, ZENPHEFFS Nz, FFTIXEROICEZE CHY , -, RIBFREETORHE
BTHOLNIEEBETORIND X978, ARED HARRR LD T TH D, L ha Ay
TATIRAT =V (R 7NVAZ y b33 BEE & 72 NPC 38 66 il ORIEIR D L k1 A
7T 4 T IRRAE) T, VALK Y NGBS OB BT A SR R TH S MR
TLl7e, IT7ARZy FOIRENR, T72pb, HE5%EEEE OMOETEEDZAIL, MR
A VAR E ThH T, 1FEAEDRET, FHLSEMOI IV AL v MEHHIC
Wip EHHET & 2T EESEEO R E/LERO T, T, ATV IHETIE, ITNVAZ B
P 553 NPC (2 BE 4 % /MBS RERE EIEIR TH D VA b =—/F 4 A A F ) 7 O EJEEHEIT 21T
EAEDOBETIHIT 2 Z & boRrE i, EEANCEITHERRIESE & 2l S Qo B R E
HITHEICR LT, SR Z y MIREDREZ R LTz, b, AEOHKRBFICALND
TAAA RN TEBIORY A b =— O L IR TH 5,

RO E U ha AT T 4 TRREOW ST, I 7 NVAZ v MBSFEMEES] (OGT
918-007 FER T MMSE, 27— | & TIXSFEHEREME TS N A A CRll) (2% D IRHEEhR
EHETHIELRINTWD,

[T DL~ TIHE, EEROZERE WS BRRNCEROH D7 ¢ v FBENERT
H5NPC EFIZHTD &, 7R AT T 4 772 OGT 918-007 BB LNV kAT T 4 772
AT = | OFEIZBNT, HAWREOEITEE T DI T NVAY v NOB L NRIREHR
BT, MRREEEITIEE AT D RHIE, S VAKX v NG BRAAETIC S TR R A3 R
HDOHNTBEETROREL, o, HEHFENICAERTH Y, BIEFmICED LT —H L T,
ZHUTIE, BEEEITRE O E SNAGDHICRIE LT BT B ENL TN D,

INDLOMAETEEBETDHE, I T NVAK v MME NPC EE O PR RIZEE T/ SlTxf L,
FERIVER O & 512~ LT\ 5,



NI 1.8 IR 3CEZR

1.8.3 ik - ABR U T DR EHRAL
1.8.3.1 A% - A&

HE . AITIE, 1[\1200mg 2 1 A 3[R A#EE9 %,
MR, FTEOBYAERFICERSEHEZHEL CRoKET 5,
ek, BEOIRREICL U CEERET 5,

thFmERE (m?) A&
047 LAF 1[11100mg, 1 H 1[1]
047 %% 0.73LLF| 1[31100mg, 1 A 2 [Al
0.73% % 0884 F| 1[31100mg, 1 A 3 Al
088 %% 1.25 0 F| 1[81200mg, 1 H 2 [
1.25 % 2.5 1151200 mg, 1 H 3 [A]
1.8.3.1.1 SERHL

HEATHEDOMRRZMEIZ NPC O EMTH 5, ABREO TSR IZFEIT 5 72D12i1X, AR72E
FEARI LM AR BART A0 LT, iR CHOIREIZEIET 20N H 5,

WS T T —2 =5 | 7 (GD-1) oM &1L 1M 100mgl H 3[RITH 5, 2 /A4 v | 1[A] 100
mgl H 3[EHGICEY ., KefmEfEE T 1~2ug/mL T, 7 7EEIIN08ug/mL L7225, =
DOEEHIAT, I 7V AE Y MIEER L ~LE L ORI L~ L THBIME 2R,

—J. ITNAE y MIMEKEMZ@EE L, T— =m N REE . GM2 T 7 ) 43 F—
T ABE TEFRIRBIZBW T, CSFREITMBETIRED 41 £12% (CEXE +SD) ITERET 5,
CSF I CROMT T IZIET D 2 Enh . X ZVAK » MEIFEYS T 2 IR C i e g
ORI OREIZEET 2 & THISILD, FARMRR COFMREIZET 5 X 512, NPC fthod
PR ERI LSD (GD-3 BLUGM2 H o 7' Y 4y K=Y R) Zxtgd LR RBRIZB VT,
GD-1D2fEL7%h, IVNVAZy ~1E200mgl H 3EDOELL VAL 28N LT, /NEBEE
(A2 5fAm) (2 LTl &5 LU A 2 RREfE (BSA) ITHESWTHEE L=, OGT 918-007
#ABx (NPC) L TNOGT918-006 (GD-3) #BiD PK 5 —& /20, BSA IZ L A FEN MY Th 5
ZEBREMT LTV,

7. #EH OGT 918-007 iERIZI VT, NPCEBHE 40 Bl 95 25 BINPHEL TWHZ &, /h
BT AL T 4 —TIREON R LIIESICB W CHESZ 1 [m1200mgl H 2 [\ 4525 1 H 300
mg G-I L72BRIC 13 BRI A L2 &2l E 2. AEITEEOREBION T ClEE
BETHZ L L L,

1.8.32 AZAEICEHET SHALDEE
<A - ARCEETAHEALEOERE>
EHERERE T O & 2 BB W TIL, AR OYRM N EIE LSS gEE &2 8T 2720, BiiEoR

FEZSCT, Bt EZ TEROEY & L, TORITEEOIREBIISC THELZFIET L Z &, (15
WEhiE | DHZM)
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JVTF= 70T 7 HEGEBH A H &

> A (mL/min/1.73 m?)
50 L ET0LLT 1[F1200mg 1 H 2 [A]
30 LA | 50 R 1[F1100mg 1 H 2 [#] %

k/ANROBE T, (KREREFEN.8) XHLERBHEICEKSSHELZSZ ICHEEZRET L2 L,

HEEHREEERS (VLT F=o 2 U7 50 A 30 mUmin/1.73 m? F3) 1253 2 A5 O F %
BRIX 720,

1.8.3.2.1 RERH

RTNAL Yy NDI VT T AL, BEN D PEEOBREERE CTIL, 40~60%K L, HEE
BIEERETIIT0%E T2, Zhbid SMEAT 77U —HEHE 2 x5 & Lz OGT 918-002
BRFESRICE S, 702 F » MiE, BHEMRORATH S Z L vh, BAANBE TH B
BEENDHDEEIEL. IZVAX Y NV VT AT LR U EERZ T 5205, +
D=, BINOIRM LEEZBEBIZ, BEEREOH LIBEIZIINVAY v Ne& 5T 58O Mk -
HEICEET A LOEEEHRE LT,

T—v =2 HBLOT7 7 7Y —REE R ED A SORRICB I AMIEZ LT F=0 7 VT TR
Wk DI T NAL y MEABEGEDORNTDO 7 VT T A%t EICBBEEREORE 2T L,
WREOBHREEERYE, T/hbb, LT F=2 27 U752 Z, 30-50 mL/min/1.73 m* ® B#% ¢
(L, 1[E100mgl H 2[R L, ZeMICEE LR omEEEMT s L, £, 7
LT F=2 7 VT T AH 50~70 mLimin/1.73 m? ® B3 Cix, 1[5 200mg % 1 A 2 [\ (12 5 A
DOERETIIAEREHCLVMIE) THMBT 2L Lz, UL, BEOBEERYLE. Thbb
I VT F=2 2 U T T AN 30 mLmin/1.73 m® A o B TIEAH O FFRER IR 5T 5,
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%, Fio, MMBERR D, THITE - R
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WET 5 55) . ARF OG- R A & RN 2 O BET,
LB ARG T 5, AKflZ2 —RICRET H2FD
WU RALE 21T 2 &, (KA G2 XD | THbE
TO WEHEREESR DIEE S, B OWIE T
DEZIDHEZEZLNTWND,)
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BERDO EFNRHHNTVDDT, 2 b DRFRREA
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I, FANCAA OG22 L, 3 » A MRS
DX MUNHES D52 &,

(10) /NJRIT I T, ARHI B 5 ORI B C R R R AE S
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2 X DR OWEIA R EZEEIED T
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T A — X OB N IFEEE O EF- X BRE
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L ZBREELTFESEDLZ ENRENTND
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1B (25%) 11T o7 GRIRE)
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(2 BT ANITES L2 &, BT ofhic
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ZEhbEE LT,

7TRERE

8 E G- O BYEERITHER S LTV 7RV, HIV s
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1.9. —iRMABFICHRIE

1.9.1 INN

WHO Drug Information, Vol.16, No.1, 2002, r-INN: List 47 |{Z## ST\ 5,

INN : miglustat
{b54  (2R,3R,4R,5S)-1-butyl-2-(hydroxymethyl)piperidine-3,4,5-triol

1.9.2 JAN
Wk 22 427 A 9 H OEIESAA R Bak 2 CRIE S 4L, L 22 42 8 H 30 H A 3K &5 A% 0830
1 FCEmIh,
e 21-4-B4
JAN : (HA&%) I 7 NVA% > b
(I4) Miglustat



STNVAL y k

110 #3E - BRSO EFEGEOE L O

1.10. #¥ - RIEFOEEEEEHOFELD

(5644 ]
. (2R,3R,4R,55)-1-Butyl-2-(hydroxymethyl)piperidine-3,4,5-triol
=5 . |
k24 - B4 CH A4 ]
(2R,3R,4R,55)-1- 7 F)L-2-(k K% v A F )Y 2 0-345- U A — /1
HO l/\/CHg
. H N
M0 B
OH
H OH
MRE - R | = By 2R CH
HEL. BAIZIEZ, 1\200mg 2 1 A 3[EIRAKEGS 5,
NRIZIE, TEROBYREFHBIESEASLRELTROKGT 5,
ek, BEOREIS U CHEHEWET 5,
R HERE (M) H&
ik - A& 0.47 LI'F 1[51100mg,1 H 1[4
0.47 Z# % 0.73 AR 1[5 100 mg, 1 H 2 [A]
073 2 0.88 LI T 1A 100 mg, 1 H 3[A]
0.88 Z# % 1.25 AR 116200 mg, 1 A 2 [A]
125 %25 1 200mg, 1 H 3[H]
BB D IR E
. . FIR : SR K b
A RO | 7

Wk - 4 R

BUF| . T L—PR_ZA B FEAL100mg (1 H FEE I Z R v k100 mg
ZEA)

s
HF

AR
LDso(mg/kg) o BT Pz FrIR
YIRS > 5000 mg FE i FE 9 FE 9
? > 5000 mg FE g Fhitd ESyiach
7w b FE 9 FEfE FE 9 > 106 mg/kg/
? FE 9 FEfiE FE 9 FE 9
Hi S e MR
it RS RER REE BRMEER  ERFTA
iz (mg/kg/H)  =(mg/kg/ H)
<~ 13 &A 100, 420, 840 <100 AST L5, JIFE WM, B
B ZIE, U v/ ERIEfR
v~ 4R &0 180, 840, <180 TR BRI T, TR
4200 i
S b 13 &A 226180, 420, 90 VAL NIBEPE T, KRS PR A
Z> b 2 #ARAN0,25,110 110 VX (RSP
A X 28M #&n 20, 40, 80 20 T, WEM, RE D
(b7
)
N2 43 &R 165, 495, <165 T, AREREINEE],




RTNAL Y R 1.10 #3E - BISSEOREREEROE L O

1650 B DIsSIESEE( L
L 4R ERN 60,300,600 60 AST -5
R
i RN BER EEE RREERE TR
B (mglkg/B) (mglkg/H)
Z vk 52 M &N 180, 420, 840, <180 /¢ N RSP BN
1680 FEBLZENE, TR
KA, GETH O
JE, BIE)
7> k 263AM kD (OGT 924) 300, <300 RIS, Ak
600, 1200 BEENIN, BT
REA LI BIR 5
P 525ER O (OGT 924) 750, <750 EFIRERT
2000
G BITEMZ 8% 35,740 f5] (87%)
H
okt TIOTIVHy Tr—<a—T 4 HILVR Dy RS
= CIEIRE TDN
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ETV2—/)V3 mEICET 2 XE
3.1 HIW(EY 2—/L B K
3.2 T XIIREE
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3.2.5.1 —ixtse (Miglustat, D
32511 2% (Miglustat, [P
32512 i (Miglustat, [P
32513 — it (Miglustat, [P
3.2.8.2 it (Miglustat, [P
32521 tuyt s (Miglustat, [P
3.2.5.2.2 BE E R O T a2 - 2 ha— (Miglustat, [P
32523 s oEE (Miglustat, [P
32524 wE LEEOTHEOEHR Miglustat, [P
3.2.5.25 Tt an)F—a 7ot 2 (Miglustat, [P
3.2.5.2.6 e TR o ORE (Miglustat, [P
32.53 wtE (Miglustat, [P
3.2.83.1 sz omorrEoms (Miglustat, [P
32532 it (Miglustat, [P
3254 ks (Miglustat, [P
32541 ks ostg i (Miglustat, D
3.2.54.2 ik (oot i) (Miglustat, D
32543 W TE R o~y F—v =y Miglustat, [P
3.2.8.4.4 7 b (Miglustat, [P
32545 ik kO o %4 (Miglustat, D
3.2.55 s EEnE (Miglstat, [P
3.2.56 wak okt R (Miglustat, [P
3.2.8.7 2zt (Miglustat, D
32571 ziEtko £ Lk OwEw Miglustat, [
32572 AR o EERBR A E O L OFEE (Miglustat, [P
32573 2zt — 4 (Miglustat, [P
3.2.P #K| (Zavesca, capsules)
3.2P1 HUHKI K OMILS5 (Zavesca, capsules)
3.2.P2 RUHKIBHFE DXk (Zavesca, capsules)
3.2.P3 #lyE (Zavesca, capsules)




STNVAL b L12 i — 5

V2 —NVES PR
3.2.P3.1 k33 (Zavesca, capsules)
3.2.P3.2 4L (Zavesca, capsules)
3.2P33 METREONrE A - 2 hr—/)L (Zavesca, capsules)
3.2.P3.4 TN OVEE R RARDEE (Zavesca, capsules)
3.2.P35 TuatRX e RN F—g /7 at X5 (Zavesca, capsules)
3.2.P4 WK D& B (Zavesca, capsules)
3.2.P4.1 HRS M OVRBR 715 (Zavesca, capsules)
3.2.P4.2 AR FIE (0HTH1E) (Zavesca, capsules)
3.2.p43 RERTVE (OHTJiE) ©/NY 7 — 3 > (Zavesca, capsules)
3.2.P4.4 Hiks M OVRBR 7 15 D 2% M (Zavesca, capsules)
3.2.P45 b XITEMWEIROUSHNA (Zavesca, capsules)
3.2.P4.6 BRI (Zavesca, capsules)
3.2P5 HUF| D& PR (Zavesca, capsules)
3.2.P5.1 JRFS R OB 515 (Zavesca, capsules)
3.2.P5.2 ARBR 7L (0T J71%) (Zavesca, capsules)
3.2.P53 RERSGE (O FiE) oY 5 —3 3 (Zavesca, capsules)
3.2.P5.4 > NAT (Zavesca, capsules)
3.2.P55 Hi DR (Zavesca, capsules)
3.2.P5.6 Hiks M OVRIBR 7 15 D 2% M (Zavesca, capsules)
3.2.P6 FEE 5 S IAEHER) . (Zavesca, capsules)
3.2.P.7 Rk Oitite % (Zavesca, capsules)
3.2.P8 2 B M (Zavesca, capsules)
3.2P8.1 HEMED E & M O (Zavesca, capsules)
3.2.P8.2 HKFRI% O 2 7 MR E I DR R e OV i (Zavesca, capsules)
3.2.p83 LENET — 4 (Zavesca, capsules)
HEAE FEERABREESE
Va2 NVEG = W ETER A HE
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4.1 BAWEY 22—V HBEK
4.2 ABpmEE
4.2.1 FKERBR
421.1 207 % BAF T 5 50ER
Platt FM, Neises GR, Dwek RA, Butters, TD. — &
42111 N-butyldeoxynojirimycin is a novel inhibitor of glycolipid
biosynthesis. J Biol Chem 1994a;269(11):8362-5
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Platt FM, Butters TD. Inhibitors of glycosphingolipid — 5%
42.1.1.2 biosynthesis. Trends in Glycoscience and Glycotechnology
1995;7(38):495-511
Bieberich E, Freischutz B, Suzuki M, Yu RK. Differential effects — 5%
42.1.1.3 of glycolipid biosynthesis inhibitors on ceramide-induced cell
death in neuroblastoma cells. J Neurochem 1999;72(3):1040-9.
Alfonso P, Pampin S, Estrada J, et al. Miglustat (NB-DNJ) works — 2%
as a chaperone for mutated acid beta-glucosidase in cells
42114 transfected with several Gaucher disease mutations. Blood Cells
Mol Dis 2005;35(2):268-76.
Abe A, Arend LJ, Lee L, Lingwood C, Brady RO, Shayman JA. — 5%
Glycosphingolipid depletion in Fabry disease lymphoblasts with
42115 potent inhibitors of glucosylceramide synthase. Kidney Int
2000;57(2):446-54.
Pelled D, Lloyd-Evans E, Riebeling C, Jeyakumar M, Platt FM, — 5%
Futerman AH. Inhibition of calcium uptake via the
sarco/endoplasmic reticulum Ca®*-ATPase in a mouse model of
42116 Sandhoff disease and prevention by treatment with
N-butyldeoxynojirimycin. J Biol Chem
2003;278(32):29496-501.
Platt FM, Reinkensmeier G, Dwek RA, Butters TD. Extensive — 5%
glycosphingolipid depletion in the liver and lymphoid organs of
42117 mice treated with N-butyldeoxynojirimycin. J Biol Chem
1997a;272(31):19365-72
Heare T, Alp NJ, Priestman DA, et al. Severe endothelial — 5%
dysfunction in the aorta of a mouse model of Fabry disease;
42118 partial prevention by N-butyldeoxynojirimycin treatment. J
Inherit Metab Dis 2007; 30:79-87.
Platt FM, Neises GR, Reinkensmeier G, et al. Prevention of — 5%
42.1.1.9 lysosomal storage in Tay-Sachs mice treated with
N-butyldeoxynojirimycin. Science 1997b;276(5311):428-31
Jeyakumar M, Butters TD, Cortina- Borja M, et al. Delayed — 5%
symptom onset and increased life expectancy in Sandhoff disease
4.2.1.1.10 mice treated with N-butyldeoxynojirimycin. Proc Natl Acad Sci
U S A1999;96(11):6388-93.
Jeyakumar M, Thomas R, Elliot-Smith E, et al. Central nervous — 5%
system inflammation is a hallmark of pathogenesis in mouse
421111 models of GM1 and GM2 gangliosidosis. Brain 2003;126(Pt
4):974-87.
Jeyakumar M, Smith DA, Williams 1M, et al. NSAIDs increase — 5%
4.2.1.1.12 survival in the Sandhoff disease mouse: synergy with
N-butyldeoxynojirimycin. Ann Neurol 2004;56(5):642-9.




STNVAL y k

112 TR

TV 2 —VEE TR WA et
Zervas M, Somers KL, Thrall MA, Walkley SU. Critical role for — 5%
4.2.1.1.13 glycosphingolipids in Niemann-Pick disease type C. Curr Biol
2001;11(16):1283-7.
Butters TD, et al. Molecular requirements of imino sugars for the — 2%
42.1.1.14 selective control of N-linked glycosylation and glycosphingolipid
biosynthesis. Tetrahedron: Asymmetry 2000; 11: 113-124.
4212 FIMERE SEVA
SC-48334: Enzyme Inhibition Profile. Report No. it 3 E EREEG
42121 BRD-88D-1397
Platt FM, Neises GR, Karlsson GB, Dwek RA, Butters TD. — 5%
N-butyldeoxygalactonojirimycin inhibits glycolipid biosynthesis
42122 but does not affect N-linked oligosaccharide processing. J Biol
Chem 1994b;269(43):27108-14.
Effects of the Imino-Sugar N-Butyldeoxynojirimycin (SC-48334) 19.£EIH | ERELG
42123 on the N-Glycosylation of Recombinant gp120. Report No.
BRD-93D-1648
Overkleeft HS, Renkema GH, Neele J, et al. Generation of — 5%
42124 specific deoxynojirimycin type inhibitors of the non lysosomal
glucosylceramidase. J Biol Chem 1998;273(41):26522-7.
Andersson,U., Butters, T.D., Dwek, R:A: and Platt, F:M: — 5%
N-Butyldeoxygalactonojirimycin: A More Selective Inhibitor of
42125 Glycosphingolipid biosynthesis than N-Butyldeoxynojirimycin,
In vitro and In vivo. Biochem. Pharmacol., 59 (7), 821-829.
In vitro and In vivo Effects of SC-48334 and a Related Amino ORFRA Y | B35
42126 Sugar Inhibitor on PGE2 Production. Report No. BRD-93D-1650
Modulation of Cell Surface Transferrin Receptor by the 19.E.F. A | 2%
42127 Imino-Sugar N-Butyldeoxynojirimycin (SC-48334). Report No.
BRD-92D-1633
4213 Ergeciit S
Ertel EA, Hasler A, Capeleto B. ACT-149071 (miglustat): 20 QAR | A
Evaluation of actions on K* currents through recombinant hERG
42131 channels expressed in HEK293 cells. Actelion Research Report
No B-05.005, || I 2ol
CNS Evaluation of SC-48334 in Mice. Report No. PRSP | b
42132 BRD-88D-1376
Cardiovascular Effects of SC-48334 in the Anesthetized Dog. T B3 B EREEG
42133 Report No. BRD-88D-1378
SC-48334: Effect on Gastrointestinal Motility and Gastric ORFRANRR | i
42134 Secretion in the Rat. Report No. BRD-88D-1381
Contractile Effects of High Concentrations of SC-49483 on PRSP | b
42135 Segments of Unstimulated Guinea Pig Ileum, In vitro. Report No.
BRD-92D-1625
4214 ST S T AR BLAE R
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4221 SINTERONY F—v a Vil E

OGT 918: Development of a Method for the Determination in 19.E|FI B | &%

Plasma (supports preclinical toxico-kinetics studies). Study No.
42211 97042 (this report has addendum pats Gaucher w/wo Cerezyme)

Standard Operating Procedure for the Determination of OGT 918

in Human Plasma by HPLC.

The Method Development and Validation of a High Performance | 19fl | Al E | &%
42212 Liquid Chromatographic Assay for SC-48334 in Rat Plasma.

Report No. MRC-89S-0007

The Validation of a High Performance Liquid Chromatographic 1M FERARR 2%
42213 Assay for SC-48334 in Dog Plasma. Report No.

MRC-92S-0001/MRC-92S-0009

Validation of a High Performance Liquid Chromatographic Assay | 19§ A P | &%
4221.4 for SC-48334 in Cynomolgus Monkey Plasma. Report No.

MRC-92S-0080

The Method Development and Validation of a High Performance | 10 A B H | &%
42215 Liquid Chromatographic Assay for SC-48334 in Human Plasma.

Report No. MRC-88S-0083

Validation of a High Performance Liquid Chromatographic Assay | 19fl | Al E | &%
4.22.1.6 for SC-48334 in Human Plasma. Report No. MRC-92S-0039

Validation of a High Performance Liquid Chromatographic O E | &%
42217 (HPLC) Assay for SC-48334 in Human Urine. Report No.

MRC-94S-0057

Validation of an LC-MS Assay, Using Solid Phase Extraction, for | 20§ 4 | B 2%
422.1.8 the Quantification of OGT 918 in Rat Plasma. Report No.

DWVI11010

Validation of an LC-MS Assay, Using Solid Phase Extraction, for | 20§ A [l P | &%
42219 the Quantification of OGT 918 in Human Plasma. Report No.

DWVI11000

Quantification of OGT 918 in Human Plasma Samples for the 2T RE | &
4.2.2.1.10 Cross-Validation of Two Different Methods Conducted at

Different Laboratories. Report No. DWV11012

Determination of SC-48334 in Human Plasma by HPLC/EC: ORFERARR | %
4221.11 Validation of Method Transfer to |||

Report No. MRC-91S-0065

Validation of SC-48334 in Rhesus Monkey Plasma by HPLC/EC. | Ol Al E | &%
422112 | penort No. MRC-915-0064

Validation of a Liquid Chromatographic/Mass Spectrometric O E | &%
422113 (LC/MS) Assay for SC-49483 in Cynomolgus Monkey Plasma.

Report No. MRC-94S-0101
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422114

Validation of a Liquid Chromatographic/Mass Spectrometric
(LC/MS) Assay for SC-49483 in Human Plasma. Report No.
MRC-93S-0014

“r

422115

OGT 918 Validation of an analytical method for the
determination of OGT 918 in mouse plasma, rat plasma and
doing vehicle by LC-MS. Inveresk Report No. 21243

5%

20 A

4222

R

4.2.2.2A

OGT 918

4222A1

Pharmacokinetics and Metabolism of [3H] SC-48334 After Its
Intravenous and Oral Administration to Mice. Report No.
MRC-88S-0051

i S N

4.2.22A2

Pharmacokinetics and Metabolism of [3H] SC-48334 After Its
Intravenous or Oral Administration to the Rat. Report No.
MRC-88S-0059

FEA

i S N

4.2.2.2A3

Toxicokinetic Analysis of a 13-Week Oral (Gavage) Toxicity
Study in the Rat. Report No.DWVI11007 (PK repeated dose)

FEA

20+ AR

4.222A4
422241

Evaluation of the SC-48334 Plasma Concentration Data from the
Thirteen Week Oral Toxicity Study of SC-48334 in the Rat,
SA3476 (Addendum). Report No. MRC-93S-0053

Evaluation of the SC-48334 Plasma Concentration Data from the
Thirteen Week Oral Toxicity Study of SC-48334 in the Rat,
SA3476. Report No. MRC-89S-0047

FEA

i B8 N
ik ES N

4.2.22A5

Evaluation of SC-48334 Plasma Concentration Data from the
One Year Oral Toxicity Study of SC-48334 in the Rat, SA3490.
Report No. MRC-90S-0086

APl

i K8 R R

4.2.2.2A.6

Toxicokinetic Report - Quantification of OGT 918 in Rat Plasma
Samples from an Oral (Gavage) Juvenile Toxicity Study
(WVC024). Report No. DWVI1011

2

Z B & E

4.2.22A7

Comparative Metabolism of [14C]SC-48334 and [14C]SC-49483
Following Oral Administration to the Dog. Report No.
MRC-92S-0012

2

PR ARR

4.2.2.2A8

Single Dose Oral Capsules Versus Gavage Pharmacokinetics
Study of SC-49483 in the Female Dog. Report No.
PSA-92S-3949

FEA

i B RN RS

4.2.2.2A.9

Evaluation of the SC-48334 Plasma Concentration Data from the
Oral Capsule Comparative Study of SC-48334 and SC-49483 in
the Dog, SA3905. Report No. MRC-92S-0006

i B BN R

4.2.2.2A.10

Pharmacokinetics and Metabolism of [3H] SC-48334 After its
Multiple Intravenous Administration to Dogs. Report No.
MRC-88S-0071

FFl

i S N

4.2.22A.11

Pharmacokinetics and Metabolism of [3H] SC-48334 After its
Intravenous and Oral Administration to Monkeys. Report No.
MRC-88S-0060

FEA

i S N B

FEA
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4.2.22A.12

Comparative Metabolism of [14C] SC-48334 and [14C]
SC-49483 Following Oral Administration to the Monkey. Report
No. MRC-91S-0088

“r

PR ARR

4.2.2.2A.13

Plasma and Cerebrospinal Fluid Concentrations of [3H]
SC-48334 After Oral Administration to the Rhesus Monkey.
Report No. MRC-89S-0070

FE

i B BN

4.222A.14

Acute Intravenous Pharmacokinetic Study with SC-48334 in
Cynomolgus Monkeys. Report No. PSA-94C-4142

FF

i B BN

4.2.2.2A.15

The Pharmacokinetics of SC-48334 After Intravenous
Administration to Male and Female Cynomolgus Monkeys
During the Safety Study, SA4144. Report No. MRC-94S-0180

FFl

i B BN

FFl

4.2.2.2B

OGT 924

4222B1

Pharmacokinetics and Metabolism of [3H] SC-49483 After Its
Intravenous and Oral Administration to the Rat (An Exploratory
Study). Report No. MRC-91S-0086

PR ARR

4.2.2.2B.2

Pharmacokinetics and Metabolism of [3H] SC-49483 After Oral
Administration to the Rat. Report No. MRC-90B-0183

i K8 R

4.2.2.2B.3

The Pharmacokinetics and Metabolism of [14C] SC-49483
During the Four Week Oral Safety Study in the Rat (SA3951).
Report No. MRC-92S-0074

2

i K8 R R

4.222B.4

The Pharmacokinetics and Metabolism of [14C] SC-49483
During the Six Month Oral Safety Study in the Rat (SA4085).
Report No. MRC-94S-0186 Attachment - Statement of Scientific
review. [l I I
I

FE

i B BN

4.2.22B.5

Five Day Oral Capsule Pharmacokinetics Study of SC-49483 in
the Female Dog. Report No. PSA-92S-3966

FF

i BN N L

4.2.2.2B.6

Evaluation of Plasma Concentrations of SC-48334 After Oral
Administration of SC-49483 to the Rhesus Monkey (An
Exploratory Study). Report No. MRC-91S-0087

PR ARR

4.2.2.2B.7

Evaluation of the Plasma Concentrations of [14C] SC-49483 and
Its Metabolites Following Multiple Oral Doses to Rhesus
Monkeys. Report No. MRC-91S-0076

PR ARR

4.2.2.2B.8

Plasma Concentrations of SC-48334 Obtained During the Oral
Dose Range Finding Study (EX3971) for SC-49483 in the
Cynomolgus Monkey. Report No. MRC-92S-0065

FEA

ol

4.2.22B.9

The Pharmacokinetics and Metabolism of [14C] SC-49483
During the Four Week Oral Safety Study in the Cynomolgus
Monkey (SA3965). Report No. MRC-93S-0011

FEA

i B BN

FFl

4.2.2.2B.10

Reassessment of the Pharmacokinetic (PK) and Metabolism Data
Generated from a 52-Week Gavage Study with SC-49483 in
Cynomolgus Monkeys. Report No. 1514/9-D0142

20l 1

FFl

4223

55
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4.2.2.3A OGT 918
Determination of the In vitro Binding of [14C] OGT 918 to N B3 B BB
4.2.2.3A.1 Plasma Proteins and Blood Cells of Rat, Monkey and Man.
Report No. DWVK1009
42.2.3B OGT 924
Tissue Distribution of Total Radioactivity After Oral ORERQARR | FH
4223B.1 Administration of [14C] SC-49483 to Male Rats. Report No.
MRC-92S-0008
Tissue Distribution of [14C] SC-49483 by whole Body TR ARE | FHm
4.2.2.3B.2 Autoradiography After Oral Administration to the Male Rat.
Report No. MRC-92B-0345
4224 Rt
4.2.2.4A OGT 918
In vitro Metabolic Profiling of [14C] OGT 918 in Rat, Primate 0P | AHE
4.224A1 and Human Liver Microsomes. Report No. DWVK1007
4.2.2.4B OGT 924
In vitro Metabolic Stability of [14C] SC-49483 after Incubation ORERQARR | FH
4.2.2.4B.1 with Rat, Dog, Monkey and Human Plasma and Red Blood Cells.
Report No. MRC-92S-0025
In vitro Metabolic Stability of [14C] SC-49483 after Incubation PRSP | b
422.4B.2 with Rat, Dog, Monkey and Human Mucosa, Liver S9 Fractions
and Whole Blood. Report No. MRC-93S-0028
4225 P
R & FE —
4226 SEOBEEROR IR AIET] GRRRA)
PR —
4227 Z DA FE B REFR
YUY -
423 EIERBR
423.1 H A4z G- g ek R
Range-Finding Acute Oral Toxicity Study of SC-48334 in Mice. | O+ - WP | &5
42311 Report No. PSA 89S 3402
Range-Finding Acute 24 Hour Infusion Tolerance Study of ORTFRALR | B35
42312 15c.48334 in Male Rats. Report No. PSA 90S 3493
4232 A 5 R ER
An Exploratory Range-Finding Study of SC-48334 in Mice. TR ARRA 2%
42321 | panort No. PSA 89S 3491
Two Week Oral Range-Finding Toxicity Study of SC-48334 in VRTFHR R | &5
4.2322 the Mouse. Report No. PSA 88S 3319
OGT 918: 2 Week Toxicity Study in Mice with Administration by | 20lf <= [l 7 Il & | =%
42323 Gavage Three Times Daily. Project No. 455853, - Study

Report No. 21177. || N 20l
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OGT 918: 13 Week Toxicity Study in Mice with Administration | 20jff«= [l 7 Il & | =%
42324 by Gavage Three Times Daily. Project No. 455869, -

Study report No. 21465. - 20.

Five Day Oral Comparative Study of Sc-48334 and Sc-49483 in 1M FERARR 2%
4.23.25 the Rat. Report No. PSA 90S 3589

Five Day Oral Comparative Toxicity study of SC-48334 and O E | &%
42326 |5c 49483 in the Rat. Report No. PSA 90S 3610

Eight Day Oral Toxicity Study of SC-48334 in the Rat. Report LR ARRA 2%
42327 |No. PSA90S 3578

Four Week Gavage Toxicity Study of SC-49483 in the Rat. LR ARRA 2%
42328 | panort No. PSA 93S 3951

Four Week Oral Toxicity Study of SC-48334 in the Rat. Report O E | &%
42329 No. PSA 89S 3378

Report Amendment # 1

Four Week Oral Dose Escalation Toxicity Study with SC-48334 ORFRA Y | B35
4.23.2.10 in Rats. Report No. PSA 89C 3506

Four Week Oral toxicity Study of SC-48334 in the Rat. Report ORFRARY | B35
423211 No. PSA 89S 3341 Report Amendment # 1

13 Week Oral (Gavage) Toxicity Study in the Rat with a 4 week ORFRARY | B35

Interim Kill and a 4 Week Treatment-Free Period. Report
4.2.32.12 No.WVC/001

Final Report - Interim Kill

Final Report - Terminal Kill

Thirteen Week Oral Toxicity Study with WC-48334 in Rats. ORFRANRe | 5
423213 | panort No. PSA 90C 3476

26-Week Oral Gavage Toxicity Study with Sc-49483 in Rats. PRTFRALR | BB
4.23.214 Report No. P30S4085
4.2.3.2.15 One Year Oral Toxicity Study of SC-48334 in Rats

One Year Oral Toxicity Study of SC-48334 in Rats. Report No. O E | &%
4232151 PSA 91C 3490

SC-48334 FDA Briefing Document Spontaneous Myocardial O E | &%

Degeneration and Fibrosis Complex in Rats. PSA-94S-B001
4232152 Based on the One Year Oral Toxicity Study of SC-48334 in Rats.

Report No. PSA 91C 3490

Re-evaluation of Epididymides and Testes from One Year Oral 20 QAR 5%

Toxicity Study of SC-48334 in Rats. Report No. KO0/030
4232153 Based on the One Year Oral Toxicity Study of SC-48334 in Rats.

Report No. PSA 91C 3490

Two Week Exploratory Intravenous Toxicity Study of SC-48334 1M FERARR 2%
4.23.2.16 in the Female Rat. Report No. PSA 90S 3591
423217 Oral Comparative Study of SC-48334 and SC-49483 inthe Dog. | 19+ W E | &%&

Report No. PSA 91S 3609
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Two Week Oral Range-Finding Toxicity Study of SC-48334 in ORFRARY | B35
4.23.218 the Dog. Report No. PSA 89C 3467
Oral Capsule Comparative Study of SC-48334 and SC-49483in | 19} A WP | &%
423219 the Dog. Report No. PSA 92S 3905
Two Week Oral Range-Finding Toxicity Study of SC-48334 in i Ko PR R
4.23.2.20 the Dog. Report No. PSA 89C 3394
Four Week Escalating Dosage Oral Toxicity Study of SC-48334 O E | &%
423221 in the Dog. Report No. PSA 90S 3533
Six Day Repeated dose Oral Range-Finding Study of SC-49483 PRTFRALR | B35
4.2.3.2.22 Administered to Cynomolgus Monkeys. Report No. PSA 93C
3971
A 28-Day Oral (Intubation) Toxicity Study with SC-48334 in ORFRANRRP | 5
4.23.223 Rhesus Monkeys (SA3346). Report No. PSA 89C 3346
Twenty-Eight Day Repeated dose Oral Toxicity Study of O E | &%
SC-49483 Administered to Cynomolgus Monkeys. Report No.
PSA 93C 3965
4.23.2.24 The Pharmacokinetics and Metabolism of [14C]SC-49483
During the Four Week Oral Safety Study in the Cynomolgus
Monkey (SA3965).
52 Week Gavage Toxicity Study with SC-49483 in Cynomolgus 1M FERARR 2%
Monkeys. Report No. P30S4078
4.2.3.2.25 52 Week Gavage Toxicity Study with SC-49483 in Cynomolgus
Monkeys: Pathology report on Epididymides and testis after 8 wk
recovery period - - Project no. K00/031
4 Week Intravenous Infusion Toxicity study with SC-48334 in PRTFRALR | B35
Cynomolgus Monkeys (SA4144). Report No. P30S4144
4.2.3.2.26 Pathology Peer Review for: Four Week Intravenous Infusion
Toxicity Study with SC-48334 in Cynomolgus Monkeys
(SA4144/6127-176)
4233 s
42331 In vitro FA
423311 Bacterial Reverse Mutation Assay. Report No. WVC/002 19.EI A 5%
An Evaluation of the Mutagenic Potential of SC-48334 in the ORFRARY | B35
423312 Ames Salmonella/Microsome Assay. Report No. PSA-89S-3397
An Evaluation of the Mutagenic Potential of SC-48334 (NBDG 19.E.F. |25
423313 Route) in the Ames Salmonella/Microsome Assay. Report No.
PSA 90S 3568
An Evaluation of the Mutagenic Potential of SC-48334 in the ORFRARY | B35
423314 CHO/HGPRT Mutation Assay. Report No. PSA 89S-3411
In vitro Mammalian Cell Cytogenetic Test: Human Lymphocyte. i 8 R R 5%
423315 Report No. WVC/008
423316 An Evaluation of the Mutagenic Potential of SC-49483 in the ORFRARY | B35

Ames Salmonella/Microsome Assay. Report No. PSA 92S 3891

10
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An Evaluation of the Potential of SC-49483 to Induce TR ARR 5%
423317 Chromosome Aberrations In vitro in Chinese Hamster Ovary
(CHO) Cells. Report No. PSA 95S 4240
An Evaluation of the Mutagenic Potential of SC-49483 in the O E | &%
423318 CHO/HGPRT Mutation Assay. Report No. PSA 92S 3893
42332 In vivo Ak
An Evaluation of the Potential of SC-48334 to Induce OEFEARE | 25
423321 Micronucleated Polychromatic Erythrocytes in the Bone Marrow
Cells of Mice. Report No. PSA-89S-3455
423322 |OGT 918 - SAR Assessment. JJJJJf [ Report No. CO8091 N EBEl ERES
DEREK Consultancy Report. Report No. ORFRARY | B35
423323 LUK/MDB/J/001
4.2.3.4 3 A JEMERAER
4.2.3.4.1 RIS A SR MERRIR
2-Year Carcinogenicity Study in Mice with Administration by 20 QAR | A
4234.1.1 Gavage Three Times Daily. _ Report No: 23296,
Actelion Report No. T-06.110
2-Year Carcinogenicity Study in Rats with Administration by Zom H | 3
423412 Gavage Three Times Daily. _ Report No: 23254.
Actelion Report No. T-06.109
4.2.3.4.2 LI S T 203 A SRR R
4.2.3.4.3 Z Dt DR
YT
4.2.35 A GEFE A T RRR
42351 ZARRE M O IR & T ORI FE AT B § % 7Rk
Oral (Gavage) Rat General Reproductive Performance Dose 19.EI H 5%
423511 Ranging Study. Report No. WVC/007
4.2.35.1.2 Rat Oral (Gavage) Male Fertility Study. Report No. WVC/012 ZO.EI A B
Male Rat Oral (Gavage) Fertility Investigation Study. Report No. | 20l F B | &%
423513 WV/C/020
Rat Oral (Gavage) Female Fertility and Embryonic Development | 20fl | A B | &%
423514 Study. Report No. WVC/013
42.35.2 i - BRIEFE AT BT 5 R
Oral (Gavage) Toxicokinetic Study in the Rat. Report No. 201 E | &
423521 WVC0030
A Range Finding Study of SC-48334 in Pregnant Rats. Report O E | &%
423522 No. PSA 89S 3401
A Repeat Range-Finding Study of SC-48334 in Pregnant Rats. ORFRARY | B35
4.23523 Report No. PSA 89S 3512
423524 A Range-Finding Study of SC-49483 in Pregnant Rats. Report 19.E.F. H| &%

No. PSA 92S 3918
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A Range-Finding Study of SC-48334 in Pregnant Rabbits. Report | 19l H B | &5
4.235.25 No. PSA 89S 3454
A Segment 1l Teratogenic Evaluation of SC-48334 in Rabbits. t B3 1 BRES
423528 Ipeport No. PSA 89S 3489
A Range-Finding Study of SC-49483 in Pregnant Rabbits. Report | 10fl | Al E | &%
423527 INo. PSA 935 3034
Oral (Gavage) Rabbit Developmental Toxicity Dose Ranging 19.E| A 2%
4.235.28 Study. Report No. WVC/016
Oral (Gavage) Rabbit Developmental Toxicity Study. Report No. ZOIEI A 2%
4.235.2.9 WVC/017
Oral (Gavage) Rabbit Maximum Repeatable Dose (MRD) Study. 19.E| A 2%
4.2352.10 Report No. WVC/015
4.2.35.3 AR AT & O AR 1% 0O 38 A2 QNS RHA O BERE I B 9~ 2 3Bk
Oral Gavage Rat Pre- and Post-Natal Development Toxicity 2T RE | &
423531 Study Report No. WVC/014
42354 B A 2 7o 3RBR
Oral (Gavage) Juvenile Developmental Toxicity Study Report 201 E | &
423541 No. W\/C/024
Nonclinical Expert Statement (Module 2.4 of 2R | 33
EMEA/H/C/435/S/22)
4.235.4.2 SIAMED FUM 004: Neurotoxicity study in the rat.
And SIAMED FUM 005: Juvenile growth study in the rat., 4
December 2006
4.2.3.6 JR AT R M RAR
Exploratory Primary Dermal Irritation Study of SC-48334 in 19. 4 I A l H | 2%
4.236.1 Rabbits. Report No. PSA-89S-3546
4.2.37 Z D> FEHEFRER
42371 HURPERER
) —
42.37.2 o m AR
Sensitization Potential of SC-48334: Mouse Ear Swelling Test. O E | &%
4.23.7.21 I panort No. PSA-90S-3555
Re-evaluation of Lymphoid Tissues from a 13-Week Oral v S RN JE 2%
4.23.7.2.2 (Gavage) Toxicity Study in the Rat with a 4-Week Treatment
Free Period. Report No. K00/024
The Effect of In vivo Administration of SC-48334 Upon ORFERARR | %
4.23.7.23 Lymphocyte Subset Frequencies and Functional Lymphocyte
Responses. Report No. BRD-88D-1395
Lymphocyte Subset Analysis in Peripheral Blood and Spleen of ORFRARY | B35
Cynomolgus Monkeys Exposed to SC-48334 During a 4-Week
423724

Intravenous Infusion Toxicity Study (SA4144). - -

I I oot No. P3096039
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Lymphocyte Subset Analysis in Peripheral Blood, Spleen and 19 H | 2%
4.2.3.7.25 Thymus of Rats Exposed to SC-49483 During a 26 Week Oral
Safety Study (SA4085). Report no. PSA-96S-30-960058
28-Day Host Resistance Study with OGT 918 in Mice. -_ 20. 2 . A . H | 2%
4.23.1.26 Report No. 7213-102
42373 IR IOMFIZBE T 25 R
The effect of miglustat on testosterone production in rat Leydig 2R | 33
4.23.1.31 cells in vitro. Actelion Report No.T-06.045
The effect of miglustat on the pituitary-testicular endocrine axis 2T RE | &
423732 in the rat: Determination of hormone levels. Amended Study
Report: AMT-06/03 Document No. T-07.301
42374 IR AR
P —
4.2.3.75 R D EEMEER
e —
4.2.3.7.6 Al D FE R
F T —
4.2.3.7.7 Z OO FER
Study to investigate testicular toxicity of OGT 918
OGT 918: 13 Week Oral (Gavage Administration) Toxicity Study ZOIEI A 2%
4237.71 in the Male Rat with a 16(or is it 8 ) Week Treatment-Free
Period. _ Report No. 1514/008
Effect of Diet on OGT 918 Toxicity
Twelve Day Exploratory Study of the Gastrointestinal effects of O E | &%
423.7.7.2 SC-48334 and 65% Dietary Dextrose in the Female Rat. Report
No. PSA-89S-3482
Two Week Exploratory Study of the Gastrointestinal Effects of LR ARRA 2%
4.23.7.73 SC-48334 and 65% Dietary Dextrose in the Female Rat. Report
No. PSA-89S-3475
Exploratory Study on the Effects of High Dietary Dextrose on TR ARR 5%
423774 SC-48334 Gastrointestinal Effects in Beagle Dogs. Report No
PSA-90S-3552
Effect of Dosing Vehicle on OGT 918 Toxicity
Two Week Exploratory Oral Dose (T.1.D.) Study of ORFRARY | B35
423775 Gastrointestinal Effects of SC-48334 in the Female Rat. Report
No. PSA-89C-3408
Studies to investigate neurotoxicity of OGT 018
Effect of Miglustat (OGT 918) Treatment on Rat Brain 201 E | &
423.7.7.6 Glycolipids. Actelion T-06.217 based on study - 1514/008
(13 week rat study)
423777 26-Week Neurotoxicity Study in Rats. 004 CTL PR1271 Actelion | 20pll- I 7 R E | &%

Report number T-07.016
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NQ3-93-02-104: Phase | Study to Assess the Bioavailability of 19.¢ I A . H | &
53112 SC-48334 and SC-49483 from Single Oral Doses of SC-49483 (1op + QR H—
e Given to HIV-1 (+) Volunteers Under Fasted and Fed Conditions. R FERAH)
B B Report No. NQ3-94-06-104
NS8-91-02-010: Phase | Study of the Effects of Sucrase LR ARRA 2%
53113 Replacement Therapy on the Tolerability and Pharmacokinetics (19 fﬁ’ —
I of SC-48334 in HIV-1 (+) Volunteers with >300 CD4+ i K= D)
Cells/mm”. -_ﬂ Report No. NS8-93-06-010
OGT 918-014: A randomized, open labeled relative ZO.EEIH . A | 3
53114a bioavailability and food effect 3-way, single dose, crossover study 20+ H —
e of OGT 918 in healthy volunteers. Report Number 20 =R A)
20345
OGT 918-014 Pharmacokinetic report: Quantification of OGT 20. i I A . A | 3
5311.4b 918 in human plasma samples from an Oxford Glycosciences vl K DIk
T clinical study (ﬁstudy No 015111). [N 20l 1)
Project No. DWVI11014
5.3.1.2 Lol BA BB N OVEM RSN (BE) BB E &
Pk
5.3.1.3 In vitro-In vivo OB & kit U 7 skBr s &
Pk
5.3.1.4 W R OB LB AT IR R RS
_ L i B3 U ERE
OGT 918: Development of a Method for the Determination in
53141 Plasma ﬂ Report No. 97042 (1#9 El! .
' ' i Kk ED
Validation of an LC-MS Assay, using Solid Phase Extraction, for | 200} " B | &%
5.3.1.4.2 the Quantification of OGT 918 in Human Plasma. S vl K Pk
Report No. DWV11000 20 T H)
Methaods for biochemical analyses in clinical trials OGT 918-001, | 20§ A M E | &%&
53.1.4.3 OGT 918-003, and OGT 918-004. '
Quantification of OGT 918 in Human Plasma Samples for the 2%
53.1.4.4 Cross-Validation of Two Different Methods Conducted at
Different Laboratories. , Il Report No. DWV11012
The determination of OGT 918 drug substance solubility class 2%
5.3.1.45 based on a biopharmaceutics classification system (BCS).
Report No. 3238
Method Validation Report — The Determination of Loss on v S RN JE 2%
5.3.1.4.6 Drying of OGT 918 Active Pharmaceutical Ingredient. Report
No. 3266
OGT-918: Analysis of plasma samples from clinical studies OGT | 20 M F | %
53.14.7 918-001, and OGT 918-002. _ Report, Study
No. 98020
Simulation of Plasma OGT 918 Concentrations Following 20FRARE | %
5.3.1.4.8 Repeated Oral Dosing in Patients with Gaucher Disease. Study:
OGT 918-001, Report No. WV11002
53149 Validation of a method for the determination of miglustat in 20 QAR 5%
e human plasma by LC-MS/MS, Study No. SBA S 06041
5.3.2 b MARRCEE A O 7o SR A8 BE e D R i
5.3.2.1 MAEER B 45 RBR S E
Determination of the In vitro Binding of [14C] OGT 918 to 20 SRR | FHE
5.3.2.1.1 Plasma Proteins and Blood Cells of Rat, Monkey and Man.

, | Report No. DWVK1009

2o =8 H —
200 = A)
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5322 A K OSSR #8 BAE kR &
In vitro Metabolic Profiling of [L4C] OGT 918 in Rat, Primate 20T R | PR
53221 and Human Liver Microsomes. P and - [ | (20 = 7 —
Report No. DWVK1007 20 A)
Investigation of the Potential Inhibitory Effect of OGT 918 onthe | 20Qj = | A [l B | 7V
5.3.2.2.2 Metabolism of Cytochrome P450 (CYP) Model Substrates Report vl Ko Bk
No. DWVK1000 20 QR A)
5323 it b bAEREHE W RS E
Evaluation of OGT 918 interaction with P-glycoprotein using the | 20Ql | 1 @ B | &l
5.3.2.3.1 Caco-2 cell culture mode!. | N . Stucy No.
7213-100
5.3.3 BRI ENRE (PK) AR RE =
5.3.3.1 R E (ISR 1T 2 PK RO R A MR B R S E
OGT 918-019 &R
OGT 918-019: A Phase | Study to Investigate the Absorptionand | 200 “~ | 5 @ B | 7
53311a Excretion of [14C] OGT 918 (Miglustat; Zavescai Following oM “F QR H —
B Oral Administration to Healthy \Volunteers. Report 20 =R A)
Number. 22674
OGT 918-019: Investigation into the identity of radiolabel 0 QAR | A
metabolites present in urine, plasma and faeces and the (20 - —
quantification of OGT 918 in urine, plasma and feces and the 20 =R A)
53311b quantification of OGT 918 in urine_collected during .
R study No0.174734 (Oxford Glycosciences (UK) Ltd Clinical study
No OGT 918-019) in which human volunteers received a single
oral administration of [14C] OGT 918. Report Number
25528
OGT 918-019 Bioanalytical report: Quantification of OGT 918 in FEAT
53311c human plasma samples from Study No 174734(Oxford e KX Bk
""" Glycosciences (UK) Ltd Clinical study No OGT 918-019). 20 1)
h Reference Number DWV11015
ElREN
53312 AC-056-101 : HARNEHEGRAN T 725G L LI 72 s 20(.20¢ Iﬁ .ﬂ |
R > NHLEI G RO Y EhREER  Report Number: D-11.188 ZOMH)
5.3.3.2 BEIZEB T 5 PK RO R AR B S &
OGT 918-007 Pharmacokinetic report: A Phase I/ll Randomized 20. A I H . H | M
53321 Controlled Study of OGT 918 in Adult and Juvenile Patients with o+ H—
B Niemann-Pick Type C Disease. Reference Number: 20 FQRA)
DWVK1036
OGT 918-006 Pharmacokinetic report: A Phase I/Il Randomized, | 20 R} 7 P | &%
5.3.3.2.2 Controlled Study of OGT 918 in Patients with Neuronopathic o F QR H—
Gaucher Disease. Reference Number: DWVK1028 20 F R A)
OGT 918-009 Pharmacokinetic report: A Randomized Controlled | 20 R} 7l F | &%
5.3.3.2.3 Study of OGT 918 in Patients with Gy, Gangliosidosis. o F QR H—
Reference Number: DWVK1037 20 F R A)
OGT 918-002 Pharmacokinetic report: Quantification of OGT 201 E | &
5.3.3.24 918 in Human Plasma Samples from Study OGT 918-002.
report No. DWVI11003
OGT 918-001 Pharmacokinetic Report: A Phase I/11 Study of 201 E | &
5.3.3.25

Open-Label OGT 918 in Adult Patients with Gaucher Disease.
h Project No. WV11001
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OGT 918-003 Pharmacokinetic report: Quantification of OGT 20. 2 I A . H | &
5.3.3.2.6 918 in Human Plasma Samples from Study OGT 918-003.
study No. DWV11004
OGT 918-004 Pharmacokinetic report: Quantification of OGT 20 FRARR 2%
5.3.3.2.7 918 in Human Plasma Samples from Study OGT 918-004.
Quintiles Project No. DWVI11005
OGT 918-005 Pharmacokinetic Report Appendix: A Phase 1l 201 E | &
53328 Monotherapy Study of Open-Label OGT 918 in Adult Patients
e with type 1 Gaucher Disease. Reference No.
DWVK1026
NS8-88-02-001: Phase I Rising Dose Tolerability Study of ORFERARR | B35
53329 SC-48334 in Patients with Acquired Immunodeficiency (19 E{ —
e Syndrome (AIDS) and Advanced AIDS Related Complex. 1 FRA)
Report No. NS8-93-06-001
5.3.3.3 PIRIPEZER 2 fas L7 PKORRBR RS &
Cross-study population pharmacokinetics of Vevesca in subjects 2T RE | &
53.3.3.1 - .
with Gaucher and Fabry disease. -.m
5.3.34 SMRIMEELA 2 et L7c PK s &
LT —
5.3.3.5 A=l —3 3 PK RBRREE
PAkwi —
5.3.4 BiEE )% (PD) sBRRE &
s —
5.3.5 AR OV et RS &
535.1 HI &6 9 2 B IE IS B9 2 belgor GBS =5
OGT 918-007: A Randomized Controlled Study of OGT 918 in 20 QA B | #Hm
5.3.5.1.1 Adult and Juvenile Patients with Niemann-Pick Type C Disease — (2002 43 H —
12-month Report. Document No. D-06.040 ZO.EI A)
5.3.5.2 FEx RGBS &
OGT 918-007 75k
OGT 918-007: A non-randomized sub-study of OGT 918 in 20 FER AR | FHE
5.3.5.2.1 pediatric patients with Niemann-Pick Type C Disease — 12 o+ QR H—
months. Document No. D-06.041 20 QR A)
OGT 918-007: A Randomized Controlled Study of OGT 918 in 20 FR AR | FHE
5.3.5.2.2 Adult and Juvenile Patients with Niemann-Pick Type C Disease — (2002 4F-3 H —
24-month Report. Document No. D-07.046 ZOF i I A)
OGT 918-007: A non-randomized sub-study of OGT 918 in 20 FERA R | FHE
5.3.5.2.3 pediatric patients with Niemann-Pick Type C Disease — 24 vl Ko Bk
months. Document No. D-07.078 20 QR A)
OGT 918-007: A Randomized Controlled Study of OGT 918 in 20 FR AP | FHE
5.3.5.2.4 Adult and Juvenile Patients with Niemann-Pick Type C Disease — (2002 -3 A —
End of study, 42 months. Document No. D-08.362 200 T H)
OGT 918-007: A non-randomized sub-study of OGT 918 in ZOJ 4 I A . H | #H0
5.3.5.25 pediatric patients with Niemann-Pick type C Disease — End of QO+ A —
study 36 months. Document No. D-08.363 200 T H)
OGT 918-007 Analyses of individual patient reports: Individual 20 QAR | A
53526 efficacy analysis of patients treated with Miglustat in the main
e study and in the pediatric substudy. Baseline to last value, end of
study data. Document No. D-08.411
L b RRTT 4 THRE
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53527 NPC retrospective Survey of patients treated with miglustat: 20. 2 I A . H | &
T Stage | Report. Document No. D-09.431
53528 NPC retrospective Survey of the natural history of NPC disease: 2T R | 25
T Stage Il Report. Document No. D-09.429
=] PR
53520 AC-056C301 : HAAN=—<> « V' 75 CEE 255 L Z?mE i
D L7z 7/1/7\ﬁ b4 }\@j—’—70:/5/\/1/§ﬁ5ﬁ (qulﬁﬁilalﬂ:l:%) e )
AC-056C301 : AHAN=—~v> « Ev/imCllE s | 20l F Fo| R
535210 |L7IsAxsy hod—TFrI it (w2 | o=l -
6 » A FHHHIMH THRE)  Report Number: D-11.485 E A
AC-056C302 : AN N=—<> - £y 75 CHEF x5 | 20l F A| 25
5.3.5.2.11 L7z VA% y b OBGRRBR (R %) . Document No. | (00 F Il /T —
D-11.599 Fi)
AC-056C302 : HAAN=—~v> - By 7y CHRBE LG L | 20 TR/ EH | 35
535212 |L7=I /A A4y FOWBKRE (HRE#E#E<2>) (2ol = W1 -
Document No. D-11.796 F i)
5.3.5.3 BE OB & OFE TR L o &
5.3.5.3.1 Integrated Summary of Efficacy (ISE). Document No. D-09.379| 20 | &%
5.3.5.3.2 Integrated Summary of Safety (ISS). Document No. D-09.380 | 20 H | 2%
5.3.5.4 Z DO EEH
F— =g VREE ZR L LR
OGT 918-004
OGT 918-004: A Phase I, Randomisation Study of Open-Label 0@ FQARR 2%
53541 OGT 918_ and Cerezyme giv_en as Monotherapy or Combination (19 ﬁr -
D Therapy in Adult Patients with Type | Gaucher Disease — 6 month 20 =R A)
report. Report No. OGT 918-004
OGT 918-004 Final Analysis: A Phase Il, Randomisation Study of 201 A I A . H | 2%
Open-Label OGT 918 and Cerezyme given as Monotherapy or (108 4 W A —
5.3.5.4.2 Combination Therapy in Adult Patients with Type | Gaucher 20 =R A)
Disease — 24 months. Report No. OGT 918-004 (Final
Analysis)
OGT 918-001 &
OGT 918-001: A Phase I/l Study of Open-Label OGT 918 in 2@TF1 P | 2%
5.3.5.4.3 Adult Patients with Gaucher Disease — 12 months.  Report No. (1998 4 3 J§ —
OGT 918-001 Zor 4F F H)
OGT 918-001X: A Phase /1l Study of Open-Label OGT 918 in 20 =R B
5.35.4.4 Adult Patients with Gaucher Disease (Extended Treatment (1998 4 3 J§ —
Period) — 24 months. Report No. OGT 918-001X ZOF 4 F )
OGT 918-001 Final Analysis: A Phase /1l Study of Open-Label | 2005 BF | &5
53545 OGT 918 in Adult Patier_1ts with Gaucher Disease (Main and (1998 4= 3 H —
o Extended Treatment Period — 42 months.  Report No. OGT 2=l
918-001 (Final Analysis)
OGT 918-003 7k
OGT 918-003: A Phase I/l Study of Open Label OGT 918 (50 2T | 2%
5.3.5.4.6 mg TID) in Adult Patients with Type | Gaucher Disease — 6 (1999 42 12 A —
months. Report No. OGT 918-003 2000 %7 A)
OGT 918-003X: A Phase /11 Study of Open Label OGT 918 (50 20. 4 I A . H | 2%
53547 mg TID) in Adult Patient; with Type | Gaucher Disease (1999 4= 12 A —
e (Extended Treatment Period) — 12 months. Report No. OGT 20. Eia . A)

918-003X
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OGT 918-003: A Phase I/11 Study of Open-Label OGT 918 (50 20. i I H . H | 2%
5.3.5.4.8 mg TID) in Adult Patients with Type 1 Gaucher Disease — 24 (1999 4% 12 H —
months. Report No. OGT 918-003 (Final Analysis) 20 =D
OGT 918-005 75
OGT 918-005: A Phase Il Monotherapy Study of Open-Label 20 5%
5.3.5.4.9 OGT 918 in Adult Patients with Type 1 Gaucher Disease. (ZOE F ﬁ -
Report No. OGT 918-005 20 T H)
OGT 918-016
OGT 918-016: A Phase 111b Open-Label Study of Long-Term 2l =W W | 2%
535410 O_GT 918 Treatment in _Adult Patients with T_ype 1 Gaucher o+ A —
D Disease who have previously been treated with OGT 918. 20+ A)
Document No. D-09.630
T— = NREE 25 & Ll
OGT 918-006 #Hk
OGT 918-006: A Randomized Controlled Study of OGT 918 in B
5.354.11 Patients with Neuronopathic Gaucher disease — 12-month Report.
Report Number D-06.039
OGT 918-006: A Randomized Controlled Study of OGT 918 in B
5.3.5.4.12 Patients with Neuronopathic Gaucher disease — End of study.
Report Number D-09.118
GM2 H > 7' U Ay K=V ABREE G L LIl
OGT 918-009 Ak
OGT 918-009: A Randomized Controlled Study of OGT 918 in 2%
5.3.5.4.13 Patients with Gy, Gangliosidosis — 12-month Report. Report
Number D-06.042
OGT 918-009: A Randomized Controlled Study of OGT 918 in 2%
5.3.5.4.14 Patients with Gy, Gangliosidosis — 24-month Report. Report
Number D-06.043
OGT 918-009: A Randomized Controlled Study of OGT 918 in 2%
5.3.5.4.15 Patients with Gy, Gangliosidosis End of study 36-month Report.
Report Number D-08.105
777 ) —pBE G L LA
OGT 918-002 75
OGT 918-002: A Phase I/11 Study of Open-Label OGT 918 In 5%
5.3.5.4.16 Subjects with Symptomatic Fabry Disease. Report No. OGT
918-002
OGT 918-011: Open-label, non-comparative, multi-center study B
to evaluation the long-term efficacy, safety and tolerability of oral
5.3.5.4.17 miglustat as a maintenance therapy after a switch from enzyme
replacement therapy in adult patients with stable type 1 Gaucher.
Document No. D-11.162
5.3.6 MR O HREBRICEE T D WA H
10th Periodic Safety Update Report for Active Substance(s): 2R AR | &
5.3.6.1 ZAVESCA® (miglustat). covering the period 20 October 2009 —
19 October 2010
5.3.7 BET —F -RR M OYERIFLE
5.3.7.1 JEG] Bk —
5.3.7.2 BE L ORIEN —REX —
5.3.7.3 HERAEFG ER —
5.3.7.4 FERR R AL SR B R —
5.3.75 Pl R B A A A [ —
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