IR

S D PR AR I OB IR FEARAR H1 8 00 T b IR A MR B O EHBIZ >N TOH A 52 A )
| BT A ERINEE (Q&A) | |

m
=

1 FEHERERO P D OETE S 5
T R ereessesmesesessteesiesesesisseseesessessssessssseersesesoesssasmsesnsseens 7
B, FEETEDIEEIE oottt et st eas s et e s e et e eesesrene st e ereneseens 12
4, BLABIDTED OTEMERER coveveeeeresieeseeeesesessesessssessessessesssessessasssessaes s sassasssessnes 15
B. ZEEMEIETH . ooooieoseie oo eee s eeeese e eseaseseas st enees e e s s e st s st er e 21
6. R R R I IR B et ce et et e st e st s s ar et eene et eer et e e seeseennanen 22
T BETEBEME v eee e ers e eseseees e st s e e et ses s s s st ns e s ead 30
8. HIETIIIERER coooveeveeeeeeeeee e eeeen e eee s es s s s s et es s s e seeeseer s est st er e 31



[ BHRBRO -0 ORAE

il

Epa

BRI BT 2 REREICH LT S0 EORER] BEOL 5 ICBLTEDN,
AERARTERBRE IS | AR CORRBREEOVTRL I:I:?‘zfiiﬁ“é )

s, BRRELD LTL\tT_ 7o,

B MEARTORBAEAD D LD, FOBAICE

W, BRI, %mfﬁ&%?ﬁ@éﬂﬁ%ﬂ%(@ﬂﬂﬁ?ﬁ% (AUC Area
Under the Curve) OBEEHME L, b H I AHEETERAETO AUC O
BPHEZ HOTRETAZTHL, L, HREEITH, O
DRET B2 I ACETBRRICESNT, FELEFRE (Cu
IS BEIERORESEE 2D &b
i, i%ﬂrﬁ%ﬁﬁbé@é_f%‘]‘iﬁ“%é%

Maximum Plasma Concentration) |

H5H5 Pl

'hﬂﬁ&FTfﬂH?%ﬁ“é%ﬁ\%ﬁ%@@%mmi 5 UAERR K |

CHEIHRRTREL L) T AREARICB A ERAREECH
LTSORBOEREL 25 X 5 I0BIRT <& Th5, 2k, KETHT
SRR ER O HOFs (CHM3R2) H 15 &), KUK Q&A
DE 2 B3 kT AEE BB ENEY, B 1ERERIC SN T,
B HA 50
BETE-TH LU,

BHED 50 (5770 —F & AT LI - EHROI - B0 SERR T

BEMFRABLLNAVES, MEREL AT SN LR @YRBRORSEM
BETHLNICREED 1/50) ETHERLTHE MIBWTEHERS 2 bR
WOTHIE, BIKEEE EOWHETS 2 L3,

ERIR R E BRI R T D RAE ?Ewum CETHETHESNT
by BT VT T SRR B TR I L BUER 85 B 7L
DTHIE, EROHHRRE (124314 BED =ovTid, WHA R
RRO BRI 11010 5 HESUT e M CBIEN 2R 2




| EGDIJ\’%‘E}’L?%{EE‘«\?F@H?E&“C HEICHETLIZERTEL),

i, FHRZENEREROT 7o — F 4 (BETORKIE (MTD :
Maximum Tolerated Dose) DOFHiZ BHT & L2V 1ICRBWTC, B MIEE
SERRIGEO 2O DREOBERRICE ST, MHHE (NOAEL :
NM%ww@Mme%mme@%ﬁ%@wmiﬁ®ﬁ%%%ﬁm
BREE CRETME: LTNBD &b b—H LT,

%@m%ﬁ7u~%%mw1m@ﬁ%®&6%% BIF L, Dred Eg 1
AR CHER RLL ol b on, %@ﬁ%ﬁ%%ﬂﬁﬁrfim
A, BRICBIIERZEEO LRI 0 L9110k 5,

%%ﬁ%@&ﬁai BB TR Y b BT R O NOAEL 1233
WTHBRTZZL22A9, ZOXHRBE, S0EORELTZVLT LY
iR H0ETR L, BEAERR, BF0 U AZFETE BlAE
OFBER RO R CoT =& —TRE, B REE.
WARBRTOBMEM 2 L) R TRET & TH D, B, KEIE
VA BT BER o TR %fﬁiﬁ%é@fﬁﬂ SXh v (ICH
M3(R2) % 1.5 #),

IRAEL LT S0 BORERNE 5 S NB DILES L AN DB,

RAEL LT S0 BORBEEITESFLAaYoRrcEB En 5, ICH
M3(R2) Msﬁ%ﬁyzwﬁmaﬁj_ﬁﬁbtkhb\ﬂ4%?§)
n U= ISRERSICOWTIL, A F R, EARCEET 2
RARBROEGRFIICE L CORORES LD, SAFT 7 ) ud—p
MELESOHRFERR TORRERIIIES LA T 222 L
[TER S (ICH S6(R1) BR), | |




5 Tﬁ'ﬁi&%kﬁ% (MFD : Maximum Feasible Dose] # ka5 -
%ﬁ%i&@&otﬁﬁ:&dwf@ﬂﬁNWD%ﬂmﬁmgﬁo

N

MFD ki, BHHERICEOT, BENELERILSELL VI IV, &
LoBRERERKLESESMRETHE, LiLalin, B i
BIEDREL, BABRERE OB R O TR E R O BB
OREIC K> THES R, TOI 228 MPD [tk & < BT 5, Ei,
BRI (LR, WERREEED, BERBIHA TR 0EE
PRMIFEERE L 72 ) . MED RE DT DIADRINZSINT 5 T L85
5. BEMEICIRR G5 5B, BIRAZER YDV Sh0RERET
mﬁ%ﬁ%@éné_&m%fﬂ WA O S0 X 5 i 5 REO

SEoi, BE., BEEOIRT MED O TR E U TH Ty,
. BPICHRET A, BROKEE AN CHBNEL L L ()
S AR OBEE, %xﬁ®ﬁ%?éiéi&%@®ﬁ@%%ﬂ%®%@
ERETARETHA D, KIZ, TOILELAZOE Y 7 9 niEkk
th GEH 3B 2BBICEREL, LOTRRECREAORESEHN
BORRRE Th S, M SO, 2 OM AR TR
B2 MR D SRV LS, BRI CHSICR SN DO

RESRER (RREE CHEALRORSR) Lo TEST bR
b O TIITIE R B 720,

1

FERIBFES DT OBBREIC R T L S0 Th<, HoBIAERERE | -
i DERET I C L O OIEMR BB LS STV RV EE
EOXSTHIET A& H CRENTE 5 BB O FH D7 b DS

%ﬁ@@tb@mﬁaﬁﬁ®?ﬂi E%mm%ﬁ DI
%él%ﬁ&<ﬁméﬂé KR 3¢ BB IARRE A BT A0
%*&mHMKM)%lsﬁﬂ%)_ﬂof mﬁ%%%ﬁ T AT




[ANGN

MTD., MFD XidfRREE COREETONEZIT > & THA,

EAERRE VEFETRE (AUC) OS0EORBELICHET AT A XL AT,

REO P OB (B, BREPRA) (S BIBEAEhD b,

LHRBREBHY LS (BEEELET) 0oV T, 50T o —
FIEDTHD LELBNE, —F. R COMEY BiE LBk

HR O RETEERRICB T 2 A B, —BIZ. MFD 33 MTD 122

SOTRETAETHY, TORBTEEKICKT 5 REES S5
%’é%uzﬁéb@w: ELHAS, ZOLHREE S0fFoeFRBEROE
Z I & v,

LHECORRE B E LM ABEORAZERERIC R 588, &
RTOegREE (AUC) @ 50 FLHET, v Mo aEmTtEE
DI0FEL L 22 RESRETE L), iz, WeRFICERT 2 X
SILFHA v SN BAEOEREL, & Mool 5 AEMLEED 50
EUET, BRARTORESR (AUC) @ 10 f5LLE F 72 5 BENRT
TxLY,

ShAEI A PRV ERBRITB T, (50 FOREL) BEESNEH, F,
ERRAFERBR TORRARBBROBICS, 150 HOREL] 232
ERTEBD,

SEBME MO D FHERRCTORESE SRR Y, thow
OPOEERBRIZEVWTYH, BEHEORECMEERE L OREL
ESWICFROFRIBERTE S, EMEEFRRORSFEDERE
RIZSOFORBELAFFEHTE 20200 TIRER LTWARWR, BTO
ICH A 5 2Tk, BIOBERI X > CHENIRIN2BARSHS b
DD T AR R T 5 D = < BEOBESRIT 5 2 LA
FEFELW, | &R AR TS (ICHS5R2) 2),




HERFRBBCORMAR, H 15 HITRENTHS 1000 mgke B L 1E
2000 mgkg D& 5 ZRFEILMFD THoT, &bICEDAETEENE
BENRVESI, BERERRE T E0 L9 RRERRLEE T2,

AR, BRI MED TR/ RS 23 8IEIC 515 hif
AUC D 12 OREBEICETAHES CIERICEETS 2 LR TEL Y,
T OBAEBRCEVTE N CEER SRS bARNOTHIE, U A
USRRT 4y b EREELEET, SHICEEREELTI D Lb T
9.




2. 1R

[=]

s | | Eps

1 e N T BN RN L IR CRE-S T 20 ERB B0, 2O/ | THLMAZE N L0 IR, FEFNCERIE VD & 28k 5
WAOEEE TORBRY, BIEMIHETIRTCONEDRBERD 0% % HOTEEARY, M I XRRT 4 7 AOTHMIZEW TR, B, AUC (F
A, o, b NCBTORERASHMR CORKBERL 0 LI LA | 4) 02 B EOBCERRSE EEL BN TS, LEfoT, B
FWEEDHRTH D, | LBITE THoMcEmy] YO L 2B, ~T®%ﬁ%ﬁtb@&éﬂtﬁ%%@@ﬁ<k%m%ut%nﬁ\Mﬁ
W, S oBEOBE- ST EainRERTWwWa EEZLND, B
o ko T, BlZIE, hAREIRAE FORREROKRENEED D L
5 IBEAIIL, BcBY A OREMORBERILL P TORERL B
ADLHIENEGTHS (HE 12 288), ZoBGICE, SR
EFNCORBOZ< ELEDDZ NG, BBV TE P LD HEVE
BEFELILENREETHD,

2 0%DEHENMOBEHFEC W TIRE LT E & -, : 'm%mﬁﬁt@\tb@ﬁ%%ﬁ\ﬁ%%aﬁﬁ%mowTMEéﬂk
I REBEREO 0% EBAS I LU, e, HYY AUC (W23, oK
ﬁm%%ﬁkiﬁmmm)mﬁdwfﬁm¢éo

3| REMOBIEOR ST BLETHEBE, YO D 72 invive DIEFRRRER | — SR, 2SABMERE (2 A M MALERIES. 7L, &
BV THREDOTH RS ERBAERSND T & NEER, A TUHERFAAS 5B ARV ST in vivo D /INEZERER) T UG /BI85

AL

BHERBIC BT, WL 1 ECEMITE T, R 5+ 705




EPGLND I EPEETHD,

BTN T in vitro DIEEEVESER I THES 5415 B,

R E 0 1 4= T M o0 S A Vi i E . EEWEETEIEN E‘Q (QSAR :
Quantitative Structure Activity Relationship) OFFETH-00 HBH V0, EE
R TN E 0, '

:@E%@@mem)@ﬁﬁ%ﬁﬂﬁbéo

ERARENC AT AR R R AW B RIEECOREFMITRE CH v, B
PR a 2 A 5 Lot P ORI - 4547 - BT - #REE (ADME : Absorption,
Distribution, Metabolism, and Excretion) RER/ 575 6 REH D BEF— 4

ERAWC, B OFELEBR CREESN-BEE L O AT D T,

bR CORBERE T — & LESOT, RS R ST 58T
DWEDRBRED 10%5H 2 50 EHOTIET5 = LI TIETH D,
R, IR Ve IR TR, RIS ORBIE AT I
OWT\éf@ﬁ%%@AW:%ﬁ@é:kﬁ?%ﬁwui@&ﬁ&%
B BEEEEE R AT b S R SR S5 D R SR
W 2 RO AR VT OIHLEY TH 0, R 10%E 2
BMNE S DESET B DD L 2D (ST ERAR TER L
PRI 5T, (B X R SR BT B VP
WED 0%K 1T D72 BIE, T ORMIIE SR T 5 WEo
FRED 10%xBA D Z iy, #l2d, PHMI+M2+.. Mn =
T MIAP D %EBTHDH, HAWIIMO M O 10%RF THIVEL,
Mlﬁ%%@m%ﬁﬁ&&éu:@%QNMHCOMT®éEK5fé%
FIIEAE S Ship),

HWEOD L

PRZEOWBRE T, B, b Mok 2 EREHBRNO L RET — 4N
Boi, ZORET 0L MAEROFEREBICET HEEN 10%%E




i &ﬁ‘Tﬂﬁéﬂé@Tﬁ)ﬂi %@f"ﬁnﬁ% L—Ob\—CLj]D@g’lzﬁnnﬂ_{n¥
BEBETETHD,

| BB OB A ST B I b B AR, SRR
L ERBR T AR SRR b AL N RE T — & % B T L TR
L, FERSEORC, BEECEET AR TONEORBED |
0% % BALZ ERFEINZRBEDIZ 2T, EEREBICRIT 2885
v«»wmﬁﬁwﬁm%>%mwrﬁﬁm@@@w%wm¢&%f%5o

HAE AT e S THRBNANREY 2 FEEERR CREST 2 0ER D
DOV, TR ORE TOEREY, BEEYCEET AR TOBED
REEO 0%EBA, 7o, b MBI 2EREXNENRRCORRERR
L0 LHLNIEMESORTHD, ] & LT3,

b R ORI ORE R & BRI
LEEBPNORFERI

BB OE REEE L R
%%A%m%%%Mtwkﬁﬁ EFTRE

HLVEL BRITL o Tk, NOAEBL, EfEHE (NOEL : No Observed Effect

Level) Xid MTD TOERBEEZ AV BT HETD:,

Bz hwfNMDT@ﬁéntﬁmW*@ﬁﬁ7m774» I ELE
B EREEMPREES L T0A Ik, BELRAFEENE M CTHEEICTE

EHTE O, ECERVY X7 EET DO TR, Bk

EEMORBEEDHRIL, WRREICSIT D PORFRRBELTMO
MTD TORBEE TEMT & TH5H, —JF5, MID ki 28N &
TE=F —HIETRL . NEFETER2NY X7 AT 50 THNI,
FEEDIEE, BEL2D2FEIZ 2V TO NOAEL TOREE ©Hi
TRETHS, |

FEERR DRI EIT 57 — £ 13, BISEME D & Ol R TAFTIE L0y,

| THRAE, T,

mmmxm)%wﬁﬁl%%*ﬂﬁtfméio B b
%m@ﬁémmma&&%@ﬂﬁm\trm%ﬁﬁmeﬁbné&%'
SUREYIAE - v [ CORBICIIT B invivo HEREEIL
AR DU ~DRE USRI 217 5 8 Gl 55 T 438N




CAFLTBRETHD,

BRI A L B X DN D RBIIC SV TR LT R 0, (5
SDINEFHABAE] LV IERD (5D b HilE BT 5 D,
(A PR 5 B ATRERE D B 7 S 7 7 B A RIS & 725 e,
LN KIS DB REISIC DT X 0 X HIC8HL LI B X Vs,

PR RIS b B, B DY NF FA S EEERE |
EORAC Lo TER L, BHOICERO R PR R & TR
B. BLOINY B4 R, CFEBEBITH (2L, K
TURTNY AT A B REROT, AR, LEHIE S
FroMEMIE, BHEMRBESAHL 500, TOIFHIETEN I Eh
b BRI ERE LR, —RIC, FISEOE O REREREE |
TH B0, BRI S T LB THAY, L, Thbo
BRI RS E OSERR R O 2 IRIC G LTV B LB BN D,

TR TS B 0B85 A REMIC OV C, BN EERR &
ERAT-

W, BRI T AT RRA T SRR, 1
MEBIZBWTHRESN DL Z Enbh, N GOmYy R M, (R
P ORELBEM ST AR ENRDRINC, TCCE PTIHMis TV AZ L

V0w, Liehio T, R ORM-O0 O OFERE ORI IRHER |

Bz, BE. BETERY, UL, B MOROWTEIEEM RV FE
BRPRENED B T T & Jp o T e i ISR AR IR A B A
i, EOMFEE L DT S0, b ORBIIZ OV TR ES
ERERBROERESERENL 5 (ICHS7A £V B BB,

| 10

ICHM3(R2) 53 8 55 1 B0 Tinviro TOAE(LZER2 R 2 T,

in vitro TOEALAEE R ENTIL, BRI in vitro TORMICHELLE (41
AUE, CYPILE, PXRIEMENLT v e A 2 E) pEEh5, £, F1s

10

| 0 AR R RS, $ b T L AR— 5 24T B IR




BEROMRECETOIFERLEINL D,

11

FRE %?é%%ﬁ%%®7#4/(@ BH, WEBROL A SR E)

DR DT E D,

—HRIT, O XS ReFERA Lo TEE, ICH M3(R2) O HEEHA T
b5, BT A L, RS R E B L2 b, RAIERPHIETIC S &
{82 DEFIIE CTERT~ETH D, ks, OB B2, HH3
BO9) it AEE S BRBI R,

12

T RG v (b, EEEED A
MKM)@ﬁ%%mowf@ﬁ4ﬁyxm@ﬁéﬂémo

ﬁw

12 ICH

EHAZ VAR, Ta Ty ZHELTER LT, b b R
o BRI A O BB R T b N5 R AT
ﬁéﬂ%@ﬁ%nﬁ\wHMmu)T%+éﬂTM6W£%ﬁﬁ%77
o AR CE B, TR OB T AR SR
BRADTH I, BTG S & 7 DA T B R Tl 5 T
£, RISV TR ST B M L OEMRBE T 5 = &
BENTHSD, ZOBAK, EERBEOHMRRROERIL

%ﬁm®ﬁ%%®#%%ﬁ%Lﬂwfméﬂt%wﬁm&<

M3I(R2) THER: S TVBE %@&4&74/_%9“%T%é

11




3. BEPEOEE

i3

[R] 4

=

BRI k@i@ﬁ*&éw

1| B0 &5 i A I I ST A )
gl

EFEZDND D, Fin, BRLEEN

WEEHEY B IR i%ﬁ? &TG

RIEN

ICH M3(R2) H4—%J$WJT?\1JT®;5kﬁb<Bﬂfw%x:@F

%%ﬁéﬁﬁﬁ@%téﬁ%i\%%ﬁﬁ\ﬁ%&ﬁﬁ\%ﬁk@%%\
B OSSR AN I SV T O BE O BB B o e T2 2 8 T
HH.

| o (Fib b, EORER I ER R RS = &) DR
e #W%ﬁ%figmﬁ&mwﬁbn BEER IRV T b BRI

To 18 B FTEEMEAS b B WM BRI~ & T B, 2O, [EIEMERE: |
Kﬁﬂ%%ﬂﬁﬁ%dwfﬁﬁ;&ﬂﬁ%éo .

EHE R ORVEAOREEIC 1, PR RN & BRE, BENRA DB
DELRE, RUEORERE L AMOEDOMELZED A LN TE S,
Lo, HhAETEREORELOFELRBEOT 5, TER
DRIEFEEEREO RS HCEETHS &1 3 b TR, £,
FehEHE AT b A I, R, EEEE GRAEE X

IERECET) &, BERSNCEESIEETLITHA I LV OIRTER

aHT-h5 T%éaméﬁlﬁﬂ%ﬂf%@%%A i, BERTO D) A
7 MO T O REERTAETHA,

12

i, &5 %ﬁ%?&@W%ﬁ@%ﬁﬁtﬁmﬁﬁﬁﬁg&énsb_




i, BHERFERIC ISV TE OBEOEHEEATETE S, Ao, UTO

WD R Y RHEETH D, ' ,

1. EERENES, BRI TORERCERICERE (20, K
RERO10EUT) THLNLEE

2. ZOFER, L MCEWURBEEPEIGET LIZBEIC 2 b
RSN, A0, ZORATHT TICIREMEEDH b2 RIE T
PEESRBEE (ZOBEIE, 10E2ELREETH-TH
EMEEOFHIE BETRETHD)

—F. UFOWFRNO LD REAITH, @H, B5EMKT R oKE

M Z R B ERBI LT R,

3. TORES, BERERDIAMOMMEIET, £ MIBWTHESICT=
5TEBHE

4. EOBEN, £ MTTEBETHE I LBMONTOBEE (L |
2 FoWAD A —F —ROREE) |

5. FOBMES, BRIICERND S LIZE X BIRVERBEETOR
BRENBES L LT, LED2 £2BH)

6. EOFEN, ERTHERSNDBULIALETHY | HEMOBEETO
BRARRBICESN T, VA2 BESTREE B2 DNEES

FRERR SRS b SGE, TORBEEDL, FRRCBWTHER

13




WAL DN TR & RSO ORRFIRZ ZiE T 5 OICHET
b5, UL, FER THERESERE SR BBREIHE & F%E O
DR FRERE 3 J}ﬂﬁ‘éiﬁ/\ L EE, EE BRI E TR,

b B REOHE DB, %%%(Wiﬁ{ﬁﬁﬁlﬁiﬁﬂ%)®i

BUBBIC RO TRESN TR, ZORENS ) BHORRCEELL
RODTHIIE, i, EREERBICEO T O EYEL
WO BLERA, | -

EHERBRARD BB ER, b REOERRRE YR LT H®
L L R IR A ST S MEAR O THILE, Bt
BERO PCORMAHLATH 0, Kb L 25T~ TOBHIONT 1
ORI BV TIITE 5, - |

14




4, HEHI DT D OFMRER

W | | %

1| BBRAEAT—V %620(&&%:}1%_&) DS EETEAHIC DN T, | ZHETIC 2 DO/ & R Ll %F"ﬁ’ﬁ?ﬁ%éfg’%i‘ﬁlﬁﬁ%tc}:of

—FORAPRCARESN TSR/ BBRLY bE RDBEI BE | BIEPNICKE 2BAEE LRV O THIUL — DR
ADBERROFMETES, S5V AL THBHERT—4 % | &/ Ri#E wﬁmbf%mAﬁ@ﬂﬁﬁﬁwiﬁiﬁ%énmwo_@
R C ORI 5 HHEFMET 5 2 L THan, B OMAEORER, B AREK, Br O OEMOE AN 1

7 AN, BREEI L DERRROBRELCE b TELY 3 3R
DE=H Y LT DI L ORE 2 THS Y, AR REEOEMA
BN DR & 725 B8 VMa%@%ﬁ&mﬂfét@@ﬁ@m

B, RABIOBRRROBMITE TICE T LTR & Thb, &
SOGRR S & D BHRERA R VESIE, ICH M3(R2) 25 17805 4
SR BRI,

2 | ET AT F%%%@H/%ﬁ%ﬁm&ﬂ% B TWTROHSIE D0 | ICH A X ADFERIIIBOEEEETHY, YFE Iy 7 Ic20T
THe bDOBE~DY AT PRI ERRENTHAEEE, B DS | B A TOLER ""FEO’)%’E%?IE%EF& LTnd,

DD EFELT, REHI LT AT 2Tl MOAEREE & L DRAN
R | BEH BB I RIR A~ DR B T B AR & Sh
TWa, :@nLL FEERINEIESL T (EMA : European Medicines Agency) #A
F A=Y L0, KERREERR (FDA : Food and Drug Administration)
AAF o ALE—H LT, FDA AA 50 ATk, T M

15



oV, B, BREAK RERARIEY A7 EETS (i
A% FDA FEAIR R fERREE S AMED D XL X 104
T2 O Tt s
EERTOD, ICH #1520 AR,
ADLANCAIEST S5 2 & BRI L O EE v,

MEHERTING) e

W, BT

KOG,/ I8R5 LT SR 2 BT & TH B |
ZO LD BN BB EHIROT A F |

‘ﬁﬁ@ﬁ4ﬁyﬁfmfﬁﬁﬁ®
— DOREFTNT DV T, BRI A X RIBSRANRY | EAKY LTo
BIERBEL, LI & STV, T TO+H 706
LT oM, B, EAROBERBEERT I LR, YOk
WL TR T Taie) JFHRERBBOAGONRD DN, ZOHA X AL
'ﬁﬁ&@@@ﬁ%fuﬁ%@%%@a_m%énéio CRBABI, ED
& 5 R T L,

AR B 7 o B IR A

BB R — )

”WﬁfiﬁM%wﬁ ®3u@%éﬂé%@fi&wIGMB$m
BOT, BETOHA7R GRS L, SIVEEERRE 5\
BRBOT 8RB o L RSN TG, 4B, SR
ﬁﬁﬁbﬂéﬁﬁ@%%%%@ﬁ%&bfﬁ%%é
WD 2 R LA OISR, SilE, %RF
HIV, C BIRF4 B UV At 13 2 MM TR S bt TR R~ D AL ISR
B LT, BERMROS < ORBERT—IRET i T B,

HEPBEEIATHWREHOESAIZIBWT, Baon— <mx~rfm@§®%a

ﬁ%%éh(wé%@ﬁﬁzmﬁfé®ﬁﬁﬂﬁ\%@ﬁ?z@@&@ﬁ@,~

REE DO TERE R OB MR & ST 2 BB B D A

—fgic, EAEIOBHRBRIL, HEOEMNFED L TRETAES (W
AN FE—HREHED | 5 2V FEE DEFO SR O Tho
EOIHA & OB PR SN BAICEE S5, HA SV ATE, =
@Eﬁtﬁﬁ%hfwéxiﬁ%%ﬁ®'mAﬁwﬁﬁﬁ@mome
BT, b5 L OB EICREI AR S BISEICIE, FOK
Mk O EAH ORI E T % Th D, B S T R
LCHE L RABERDL L2 51, £ORERSED T ORI Y

ERVERGAIOBERBRISEE L 250 (EM3 OFE2ER), Z0

16




BT, BB RHIOERORIE T <& Th b,

BLEAOBERBE EET2H510. AR PHEAORAEEEZ DL

i
i

IS
i
ET AL v,

ICH M3(R2) ¥E, T, EH ORI EET L 3ERRREER DO £

BHRREIRIC SV TER LTV 5, BRARBIRO K7 b o R AR o Bt

ﬁ%ﬁ%%ﬁ%@\&ﬁﬁﬁﬁ905%(:@%%H@ﬁﬁﬁ%ﬁ%iﬁ

TB) AEEE L CHRERIMICS T MM L TRETh D, WK
AR K o i, SLEEIRFEREO I, & 0y OB ERR
Th &L, BEOEMEEEMAE LT L ERNE Lini AR
OEMRBEERT S BA . Bx OFHOBEERRIZESNT, 20
B BT RE T & DIREMM LT <& Th B,

BIAHIOREHRER I, —REERBRCH b3 BN R AR 72
e, A ORFI OB R, BIERER ENEIE (PK
Pharmacokinetics) 7" 2 7 7 A iz B 5 RAOF| HTRE 22 BRER 77—
Z b PHENSBMOFEC VT, LOMMEUHERNREFET
EBREEARBIAETHD, BRFVALORM (Thbb, &
PEOER, BE5RBRUREHREORYME) (L oWTIAT A £
OIS TH D0, BEMAEE, BEERZERIC OV TR
AIET, WETOREEL OWDLRBLEE LD LOLT_ETHE
(B, BHBSEAT — Db D 2 205 £ BV T BRI

Wl (B2 3 DL ORSONERS SN H LS. BRI

B THEEORS OFEME &0 55 IZFHIT & s,

3 PULEDRSE AV SRAFIOBERENT, £ O FERCAR M &
REZELHLID, —RIC, WHORBTIT 2 D& BRSO

17




EMEBIC ST, #
HED 22 LR

BIEOVTHIET 52 L4 L D RENTH 5,
MOBRBOBRAETHY | BEeOFHNIIE LT, Ei,
RLOBBEME AT, BETETHS,

EER &8+ 2 88T, h@ﬁﬁ#wztaAﬁ%%%féﬁn‘c®$
9 72 B0 SR EREEIR SR FENE PR o0 SRR R L io(ﬁﬁéhéfaéoo_
6 O FETHEEN A A 0)735 \i#\ﬁﬁ@ﬁb Dk 73?5 g

BLAFEI OB LI TH D5 AT 7R i@ﬁ%%%wruaw9
B, —Hc, RAROEERRCEX R 522 TE R, BAH
DEERBOENE, £ MOTLTRRTE AV E SRR A8 B
?T%ﬁ®&6%%%ﬁﬁ?é*kﬁ%éd:%6®$%@:VF%4'

v, R EERRTE AT S AR, RARIOERRE
%E&Lﬁwﬁmmwam,ﬁ%ﬁvz@%n%?ﬁ&EﬂTm@

R

HEITIE, BATAZE T NTORE) X7 0B Sh, BREAIDIE,/
BEIRR A B IR RS B & 22 BIEAC I, BB AR Ree sy A3
LENTCOD, BRRBICTIRTTER 2 2 AN RE T, RAHIDE
IR TR A N5 B AR, TR B T LTV i,

RH A

AKX AR bENTWA L ST

mAﬁwﬂ/ﬁﬁ%iﬁﬁ%%
WSROI IR & Th D, RAAD AT
BeSse T4 B AR TR/ b & BRI I AL B B A I i, 38
1m%mw%%ﬁbti5m\4V7ﬁmezyﬁv%%ﬁbf\%
TR~ OEE LAWREIC LB U A7 & B/NRICT 5 7 0 D a7
TR R L BAE Th B, o

ICH M3(R2) 113 7/ &2 ARG T, (D0 ER LA, BrElh
FRORNEREEPTERUIEE 2P (FEREN A, R HIV
BRIAE B USRI R RIBAE) Al & T2 B4, e OFEFICE UTHEs
FHOFHAM & RERPATE &0, AR R ERLRBE ST S Z LW
BEThd,] E3hTwa, —J, ICH M3(R2) T17. BeaHl oD IEsR

— e, BRI ETRD & B 4T IBWT, FECBE L oM
@wwﬁ%ﬂ@\X%ﬁh;%&&@HWﬁ%%ﬂob(%ﬁﬁ@%ﬁ
PIRILLER WL OB ZIIRRTE D, Fi, C BTRIBEO 0
ARV TS, BAL A R OBMEREITSE L Shian, &

"ﬁﬁ@& ANEOIRIRFER R CEERERSEN TR

18




B TSR A STV 2RV — R, HEOBS LA BN
O ThIVE, KEM AL HIV BERI OV TEHAH OFEERBRIIVE TRV
PEZENTVNA, DOSEER LI, Em. BB S FDA O HCY
HARGAATHD LS I HOV RS, AR R LTl /7
/l/%?f?ﬁ‘i_ﬁﬁbj HILAERBEIRIZE N THRROZ 2 TLunh,

TRICR LT ORGSR QRERZHE CH L 58I mfRe T 7
H—FAREATEL S,

10

B L BRAD | 2B AT Y 0 VS REERTH AR OB
W2, 117, AR O 1= OIETERER ) IEFERICEA Sh 20, HDE 00, 113
WA S ADERME) TRERTINS 5 1o, REROEMIEE IS L o
BOWRERBDN, R, BETHAWAIC, RSN LRROEETY
BUEWZOWT, YOAA F U ADEHENEDh,

RAFxT 7 ) uaV—EAEERKCSWT, B EREZ 2R
ICHS6(R1) IZH->TIHREINDARETHD, L L, FOHA F L AT
RESHOFEERBICELTER L TR, A AT 7 ) nD—i
R b 65 TRVEA RIRAT HHE, BEADHREAROT VA
2FOEMAETEETH Y A ORI L TEET & Th 3,
70X 5 RRBOMII ST, ICH S6(R1) <2 ICH M3(R2) DJFEIT
HoOx, BRI SERARIOR SN RE Th 3,

11

ALEHIBER IR B IHEATRE R L HEDRLANICET B 25T, [+, 0
YA ORI BV T IR R A D ) R RSN TV BBE

L b RO A A EREO MM T IR S ATV A L E 2D

NLHOT, BEFEROERBIEES RV, L EThE, [/ RIR
BEADY ZATBTRERTHA ] LIIEOL S REE, BEHICET 5
FDA DA A £ AT, SHEIIRERESEIEED D BT X DILans
MTABE T 5 &L & T D, ICH SRV T B RIBED,

W/ MRS AEA~D Y 27 ERTER L LT, B0 b s BEL (R
SBHEEOK 10 /BPT) THE S WA A ERES, BIOLKE
P AR L e AR B 2 AR YA b B, T DK 5 7l
Bk, BICBEICETAERSY AZARRESNTHAZ G, -
L AEAHEHCERBRCERER AR SR L LT, 2o EYE
BRAMET BT DRE~OERRRI T TR CHS S, Lo
T fBeOfED D HO 1 OBEIEREESD Y A BT OTHI
. AR OERRSESERBER S A, T OSSR, BERKRE

19




SERESVEREICELL T, VA alasir—a b o—FE LTE

| HREMCL S TERR D L5, Pl —HFORSDORBRICE
LT, BREEED 106 TSR SR ST EAT, o

LA 1 BOBMOLTERINEE LT, 2OESRYSER
ROBRNCECER STV O ThiVE, BAMORBIIYETIIR
AN '

12

BT E TR, RERBR, I B R R A R
DWTERENTHR, ZiEORBOERONEN & £ OB >N

R LT 72 & 20,

{8 x OIGOI S LATEIS, CYPISO ~DEELE D - B2
TR AVCET AR, BESRAMETIIRLN TV TEHS |
5, SRR E RO TRERE I ST, (A DRSO ULELAE
BT DHEERCEREBCESHTTHESNE D LB, FEET

DTSR E IR B B BB LI TR, BB A

RS D L5 M EERADORIES T SISO THIE, BAHIO

FEERERBALE L5 ),

B RIS B AT DV Tl FIER S B A 4 DI
WCHEY L HE SN EEL Y L TFF o0, RIEE RN

BT ERRIR AT 5 = & 10 o TR TE 5,

20




5. i K

it
g

"HR | EBas

ey

ICH M3(R2) Trk, ZRMHERD n vivo TOFFHMIZ, FRELEEN T, &M

BB AMAAL TEIET S = & A B BT~ & LTV B, Thul, —lisi itz b, 03z L ORI SN ZeMEMER & R OME 225k bh
RERO—E5 L LT S 0 ZAYIRMOMMS, BT L TEESNE | 5. SEMEDCTHSh TV 25, BHOEREANE 2L LT
SMIEERBROFML 0 DM TR L LEBTED LN e, | 55,

5 TR, —REERRO 15 L LTERS L e S0

21



6. BRI

A

L EE

(=)

AR FENERRAR L AL TR 2 5E
MERBR A I TR 5 LE R B H s,

Mﬁéﬁiﬁé?ff\fﬁ '”EF'IEI%'Z

ARG AR BT LR L LTHAET 5 b DR
Liedia T, HlEma CRENERREASEL L5 &5 88, ¥E
EEBERBITT ORICES D LA TE B, Linl, HICHRATR
BEORECE OB MER bMCT B, B, M THERLE
BrObECHIT o2 kb, HMO LI b —ATR, HEERAD
R B Bb 1 ) OBIBRABST R ETH D, FiEE AR
TR S BRI 517 B BRI, 15 B B ORI 15 1A (F
SWIHE) Rk S VIRE GRS o) . 14 8 HORZETIET LAY (F o8&
) L3 IAE GRToER) kTR ThE,

2a

TFu—F 3, 4RO OEWVEAATEIC LT WX R,

7fw~%ji %E&@ﬁ%%ﬁf%n MTD, MFD X ifRFAE
T@m%%%WtTO@%&U%?O%ﬁ®W%MEU&5ﬂﬁa%@'
ERABBEL RS,

TAE—F 41, RARSEERR (4 RET) ThY, BEHRTI0E
KRBT B TE h T SN2 BEOKIEE £ ARSRES LT
14 BRIRHNER (o MR OYET > 840 OEISLE L /25, Wl
PRECEMEAR bR VES, REHEAEDL SRR TORENE

B 5 WD 5 HFE T ORE £ 1710 B8 2 72\ VE BASHER |

22




b, BEFROLNICHEITIE, RRO 22 OEEZBROZ L,

TOu—F 5 ik, BERSHERER (4 BET) THU, MTD, MFD
TR RS COREE AT - WED 14 BETSMERR, R UGET -
BT S WL Y SRR 20 2 & EFT DO o BED
VbW BT (D12< kb, FAEERAERRRR 2 MO o
EMASLIEE 2B, TOHE, PIMERORERRIC ST 5ENRER
EEIL, BUERTORIC Lo TIRESNBERETHE,

TOESIT, TAU—F4 L S, FORMOREDICNLE L 72 5

SRR S MR BRSSP L D T ST A, .

D &S ICHERED LEARESH TV ADCSN TRV E S, 77
B—F 5 TR, BE B, FTAE—F 4 L0 B S E MR
WS, AN 22 DREICBVT, W oMEICA S b D ARKE D,
T F 43 oW EFFT o WmEO BTN EL VR, With
DEMIRIC BT BIENRR A FRTE RN ERBS 5, 0f
ElCiE, EORELSHNMEET 5 L\ AN DL, BRI Eh
Tx %,

—HOFIFRIT, FHMERNERERBOT 70— FREEC A TS
S LERLTED, RREEEILEOEMCIE S RN 2T
EB, COIRLET TR, HETh—bTho T, KA
FIEIRBFEREETHI L TE, HTLLENNERINET Fo—

23




F-D 5 B O—2] uuﬁ‘?—%ﬂé% if{:lf\

TFu—=F AT, TTa—F 305 L0 bRAIER mg®% BEVEL | T F 4 DT OBYREICREN L, B LS BTEAL T
CRTVRHMA, EOBBIZOVTRF L TEZE N, HIFIEN 2P AR ORELE (MTD, MFD, 50 {50 REH UIIRAE)
' h RS WE—DT FTu—FTh 2,

7 4 Tl o BER IRT S EEORR COBARS, L b |
TCTPHENLBREEORBLERICRESNLTWD, LEXR-T, 0T
NOBMEI BN THEISEHTHEREN TS RAEITEA Sz, |
IRET T F 305 LHBAITHY T 7T 3 TRIASRET,
ES i 7T s TRIFSWEICEN T, SRR E R RO
ﬁﬁ%éﬂ@o_wﬁﬁmmﬁmgw REHEEZERTI Lo T,
T u—F 3 U5 T, t%f“ﬁ?ém%bh@wﬂﬁ%%ﬁE¢
PIREMEIE DR A 5,

7?u~%¢ﬂﬁmfﬂ@%%@ %wr%% EOHEF ARICR g

BRESNTOHZERD] b bTALBTHEMED S 5 EMEZIRE TS
ﬁw:&%@%oo_w HiTrE, WBETOT=S U 7 BT FCE
ST REAERHESESH LA Lo THVRNI L AL, BREEED
ERRE L VEECBETETHS I WAL, WThaoRTOEN
FORBDIN0), 1RCBWTEEREE Sh-BAIl, BERRE
@L@m\ﬂ%%ﬁLﬁﬁ%@#%ﬁ%hﬁN@ﬁD@@ﬁﬁi\R@\
AT S o R BMHEIC 1Y HNOAEL (RIE : & T Tl & &

24




F#E) ORBEDILZOVTNMEVIES IZESNTRESNE, 205
B, T 7 a—FATOMERZRFEEO LIRS, mEWRETEESED bR
ol AL LECRETHZ e B TED, T n—F A B B
RREEEO FRE, #haFHitcE-<8EI0R, 77 —F5TOERE
REBOLRLIRETHA, 70— FHIBN T, WEMTE TR EHIR
BUESTINEEAICE, BISEHTHEI L TV EERBROREAE
DOEGEBEHE L HITHZ L TRY . BEEHREAER., £ LERRO
S BN BIEERR ) RS TR A A L MCESWT, BETO

L MTDAE BRI B T LR TE B,

2c

BN DN IEE W, T7R=F3 RUS), ik
& (NOAEL XJINOAEL @ 1/2 D% %)® RIEDNET & TR R DB R &
LT oy, 22, E@HTE, (1) BEAEE TR, UL =
~T%5FAL\MMHJ@%ﬁi%EzTMRm%% RETH D iR
BTy, Q)E&WE%T\#O,%w& TERVBSITE, — &I,
NQWL@Um@%ﬁam?%ﬁﬁﬁﬁ®iﬁkéﬂfw&

CORNFFEH

ICH M3(R2) 5 1.5 #i%F 5 fi TR &N TV AR R
T, FEHRERBRIC OV COEANBESND Z &b, RHITERINEER
WRICIT 2 BARBERE, EIERE TR Y LT, Lo¥L
CHIRRERTWD, FIRHE, 77 a—F 3 [Tk Tid, B2 RE 2
AR I, HRRMERSEERBAEES N TR, T
S HEEORRMIT, BRI i%;%%&bf@ﬂ%oﬁfﬁofrmmﬂ
BFRET O OOBMEE ARSIV IMETETHILNTES (F
| RO7 7 e —F 5 #58), NOAEL OMRILLE 2 2 BN EE TR E
= H—TELOTHNT, RAFRARERIL, NOAEL TORBZRD 12
FORFESN, —F, T 5 THRVEAICE, MESIBSE ORI %
le\’C A RELARET S D L NNETHS S,

25




B ERROIERRR ORI EFERLHRTT I8, 77 —F 3RO
5403V, MFD & MTD m@a:-&sﬂm EBH LT, o
NOBYTETH MFD CEEMEESNZWVERICIE, 771 —F 4 O
PHETEERS LN VWEE LR (bbb, BREEED FREY RS
BCORBED 172 T/ 110) c:ﬂ’ziﬂl%'cwim\rb>o |

BEABROFEHESL LT MFD BHVLRICERICE, LV a0HE |
PRECOVWTHRIT2Z2EBTERY, RERES LT MFD ZA0
CHEADH LN DTHIUL, REETEESAESLRVES (F
pioh, JRAEAN NOAEL) & FIRETH b | B AHIKRES% NOAEL (57
o COCHMED) TOAUC @ 12 $TEFHIENTED (B 15|
HIRO QRA 1. BHREBROT » OERE] OEE 9 4BH), EIHE
FIBRRRIRD 227 7 b OF T4 A BRI 2 274 5 T I b
BEMER MFD Tho THbERAEED LBZBETRECORED
10 &FBBERRY, —F, T7a—F 4 CBoCERRRES L
VESICIE, L0 ECARTERRREEEL, KBOBET 1T 74
AR I BT ENTEEEXBNS D LD, £ 9B LOEAR
ROBEI LRSS, |

ICH M3(R2) THBIBRRHERFIR CABS NS EBAE (BARSE)
DRIV TIE LB, BENRE L IRRERBERRTOR
BRI IHIEL AL SR LTOARY, B R coRaf
ROV G, RABERAVERARER (ICH M3(R2) % 3) TR STV AR
EHSOTRET D T & LR

FERARBE O - U8 ICH M3(R2)‘ FESLEITRSR TSR
TRABREIE AW LCN D O ThILE IEHENR Y R 7 T2 XAV b (]
21, FROEEREOEESE = 4 —OFE, BREBOEENE, IE
HBCOFFERLE, ICH M3(R2) 35 6 TR OEBON A ¥ Ak
M) ICEESNT, BRI O [AERERIT B1T A REIR AR AR
BT EATED, DORRC LA, R, RIS
RENDBOLY bHOBHRNERAEL 55 Ths 5, L Liasi s,
5 UHRBORMHRARS L0 ECRELTH LV (B, S

26




%m7fnm%?%éntﬁmmngTL

RAFTo o o= SREEL T, ﬁuﬂ%\mﬁﬁﬁﬁﬁzﬁﬁ[ﬁﬁ%iﬁﬁ
T BB ERRE T VTR LT o & -0,

AN
i/)J calm|

@

FHREBRANBEBEROT Fu—F13, A A7 7 /o P—SHEREMLC
OWTHEATHIENTED, NAAT 7/ 20— IERIEEMLIIEZE

DT HEREN (FlZE, 7T R, BURTF R ARS8 R
T E—FAGUE) BRE LTV, SA AT u PR HERLD
EHEFAERBIRD T 1 L 0F QIO 1 0 LB R BRI
wrmﬁquM)?%éhfwé%@%%ﬁ%%ﬁfﬂ%f%éo:
CEE, BB, B0 M ToOREEMEO AN, BT A%
DFREFIC L > CTHENBRBEEP R T LABERE RS D,
S6(R1) Tid., REIHRE m&&a%77u~%uowr %@@ﬁﬂé

LHBT DD LR LTS, |

Bl ® 7 a—F RO K 5 Mg A7 7 7 v DR HEESIL,
FoWmBICRBOTEEE TS RN BB D, 2ok 9 BETiE, W
~®E@@%%@&Lf%t%%ﬁﬁ%%ﬁﬁﬁ:mwéc&W% 53
SHWECOBERR L S >HETORERRIC I > TEBIED OO
BT a—F SOLSAFERERT S LRTERNTHS 5, ik,
NA AT Y a P HERROBEEN 2 EERBRICEVL T, BE, &
HE, MID S MFD (Zh BRI 0EL 2y oThbhil) MRRE
TR, BfE (bbb, RRBREBREO 105 ORBIEINT
BRESNTWVS, LERST, 77 —F 4 THEShTWA SRR,
AAXT Y 7V ERS TEEMITHER SN S b0 L BB |

27




I

100 pg LT OB AV 5 RAERBERRO 7 7o—F0 1 L2 0k
WT, RORGTRESEROBREROMEL FRERE (ngm®) TITH50
mﬂbr\%mm&ﬁvﬁwﬁ0@@9&%@<@méﬁwawtﬁ%t
W, ' :

BRESNZEMPMECHS T L EEETL L. BRNEBESIZBNT,
SEHAE (mgke) 1[THESWTHRIE S S NOAEL @ 1/100 D H &, U
A TEBOEN S, PACEERT e —F Lo TWE, RORS
T, IR L BT, X EERR S —Y LS T 7 g B
ERGD D ENEEEZ DI, A 70 R AR TORRLOWRE
i BIRNES CIRAERE (mgkg) . B NRE CREKERAS
(mg/m®) BRAVBIG, BARE T, BTEH TR B2 FTHE
PEAEC . LER-T, BIRAES T bILARERE (ngky) <
AR, LY EERHREEAE (ngm®) SAVLRLD,

HAFE L ATRT 7T —F LSO TUTOL 3 icdbhTns,

a) TRAEEEEII 100 ug BT (RAFIROBIRA L) 7o, 85 5 RITEEME
8O 1/100 TR OES R0 17100 BiF - (FOBRAE 5 CIIREIE, BN&S
TR L)

T, —FTE. BTOL 310 bbb T A,

b) 178 GRA. F > W) (C300 SILREMITE 53R O c B0 |

LB, BEEKIE, NFYavdT 2 AN E CTRMIRES LT b 0,
B B IETEIRAE G B i B RSB 1000 {5 (IR S CIsE
VIRE, BORS TIEREERE) L5 LN TES]

BV S NOAEL O 1/100 FERE A EZ MRS D HEEO—D>TH D,
R D)oV T L, AR SO TR L ORBITIIAL, w7 =
=27 7 n—F 0l DBPFEBRTORBEBICSWTELLLOT |
%, '

28




558 o & NOAEL @ 100 {5, X3 1000 ff DV F b 32 E pHA b AT &A1

'q,\a

RO ba WBEE (PET) hL—H—it20n T, T7Fo—F | L2 T

FE L SUTFRARPYR ST TK IR E RV 2 & &R S iz,

BIRTOwA 7 = R 2B TS 5 01 B FERR SR SRR,
F OB EIRNE G TEE SN2 D ThiE, SHRENRE LT
BT EERTREDIC, TK OFEAE{TS <2 THh5, UL, PET h L
e Lo T, BRRTOREBIEO THETH Y, 0L 5 REE
a7 TR 77 7 A Ve T LEARETIIRNTHS I,

| FRERNERRRIC ST, LB 2B - WAL MATERVAED

¥ (CMC : Chemistry, Manufacturing and Control) -2V TEREA L Tuho72
ERAAN

ICH M3(R2) TiL, BEIRFESMRABR CLE L 2D CMCIZOWTER
LTy, EERN L OBFCEEBON A ¥ A EBHSNLL,

10

SRR 7R ATRERED & B AR DM (W12 08, WEERE AR (SAR
Structure-Activity Relationship) @ 2 V3 EB O 3EH) 11 B EE RO R S5

WEE X CMC OBAPLE R DL TRETHS, TFu—F 1
BU2 (w47 m P=XR B T, B EABRRTHIMIO SAR R
PERBIHER S TV RV, R0 EVEETERRE ShofoBE
REBRBEBRO T 7 0 —F o oWTHE, FIR AR 28 RIR M T bl o
FRHAH VRIS X ThB,

29




7. AmiEME

Ci 18
m7%@®#!%¢%&%/%E%&ﬂ]ﬁﬁf@r+\ﬁﬁ£&%lLOWT TRBRIC VT b, BRER, IR AR &7 U B
B LTS 0, CRBEBEBINCR T ARERS S < L b ] HECR | MRV LR THE (CH SSR2) BR).
BBHNG T EEERT B0, ETFREN | X2 >0 REET LD '
ol BEb TR Th S,
To | PR 41 STRTIE TRES T 0 BIETL 6 EOMEIM) L LT D, Tiu | %0 TR, HREE CREADS CREDIRS Z L bb s, HHE
RAECTH 1 BpT Y 6 MOFEABI LS 2 L, BTN HEIHON | B ) RIECILL B L I LTRES
B L, AEAE LT Gl TR B,
20| BYEOLEMIG T B EESIC VT, BB IRRBERMRBRTLED, F | ICHM3 (RD) T, BEOMCEATEOERLOR, M RRETER
o, BREPORBMIDRIES BT LB T AR D R B, BRICIER L TORY, BHOZEEA &4 5ERR O,/ B e
ﬁﬁﬁmowfm\ﬁﬁ®$mKEDT%ET&%T%6U |
2 | ARICHTS ) A7 BIIE B £ T, BHOROBKRBICE CHIES | AR O XD Y 2SOV THRTE B 1 3 S5 % T,

T ~&

%%?@ﬁﬁik?éﬂé

30




8. ETIRE

B

e

=

1 | BASNABEORECFNT AL, EEME B SR RR ST %

. BRSOV TEHB LT s,

s & O T BERBR O B RA0 77 5 1 20T, ICH M3(R2)
DERFEIATHD, LoL, —c, Z0X 5 RREROBEE, F
FTAREEMECENT 3 RER, ROSETTIRB LB R L
STHREBTHSD, BROFFA L ROEIRIE, FOBEELR, 8 |
b7 5 BEERIC B TRE R DR R IC BB BIET AR ST
B BT B b T TR BV,

BB A B 0l DA SEIERER, S
PR S0 T B TR DI B O BIEBUB RIS £ 405 AN S
DEREST, BASNAREOIMELIECE B BALHE,

2 |2 BB A A RO B LE b BB R BT MBS D
5 HAHLATH, S TORIEMRBNRERBA L, B, Wk
| BOBMFE T+ THS & B2 b, TRETHIULT s AR FN 2 o &
REE L] ESNTVS, WOEHELES 2 E B ORRO TR
MW LB 2 SN HFHIOE < CHOVTFORFT 57 L IZEETHS 3
B, AERRER L RS RVEII OV TRL TN &0,

BADF— 2 BRVES (Tbh, NEOLOEE) . Wi, EiE
LT DBAFERSH D, | BOBWER T THE OBREIC OV Tl
BN T & RVBE R RV T, 2 A BV IS Em R A S
HIERARVTHES S, Bz, FRMEIRCED &V EBS, 1 o
SRR BV TR b BERTRATERT 5 B, X, TR
TRRERBENE L TTRL D A\ T, SbICEOEBELR
A RBT, 2 ME OB E B\ SRR S B A LB,

31




INR DB ORI RNETH L LM LTV E 700, A
DT FRERVESIC, NNEEETO PK BERE ST 5 2 D
PRI 20 £70. 2 FEE OB A, '

— Iz, Tl A MHERE N HATOREEER LTV ARWES, A
WRE COF— & RFDENRIL Y 2 HEBEET—F (2 B AR
FEPREBR ORI E TICRAIA R THS 5. ICHM3RD) (12, /NRICHT

DRGSR Tk ﬁﬁ)\'ﬁGDEEEE%f%%ﬁﬁd\UEODEEEK?iEﬁbiﬁ%ﬁfIJ'CEEﬁE

St Ebin, PR M BIEREA MK TOEHO PR
BAERT AEDICEETRRVEEX LRIEED, —RHREES
RLT0B, Linl, BATOF—2i5nd . BRI NEAEOHE
ki & LRI Sha Ol /MNED PR BB % B0 5 7251011 2

| BRI DHAEBYRBROEENEL TH A D,

32



TABLE OF CONTENTS

R o

LIMIT DOSE FOR TOXICITY STUDIES vvvrirearinnriinsrasnserasennes S 1
METABOLITES...cccevieeenereaenne oot es s e s R ARt 445 et rr e 5
REVERSIBILITY OF TOXICITY eireiieceserencrersnserneesssesssessrasssssssnssssmssssssssassssssionssessassssnssrsassssassssnes 9
COMBINATION DRUG TOXICITY TESTING vvevereernes ................................... e s aies vesene 11
SAFETY PHARMACOLOGY cievueirreresiseescnsesssesessassassessssssesassessessans vernerennessesrsssessssnnersensessasnserenss 1O
EXPLORATORY CLINICAL TRIALS co1irvrecerreserseessenesieesseneesiesesssessessssassessassnsssasssssassasssnsassessss 17
REPRODUCTIVE TOXICITY cvvvereeveereeeeerserseenenn ereesreesrrrseeee e esas s asre e R e st e re e ee s aann e te s raessarererarens 23
JUVENILE ANIMAL STUDIES..iuvseisimmmisrismneeinsmsminiien JERPIO 24

Last Update : 5 March 2012
M3(R2) Q&As (R2)

i1



Last Update 5 March 2012
M3(R2) Q&As (R2)

- M3(R2) Questions and Answrer_

1. LIMIT DOSE FOR TOXICITY STUDIBS
Date of | Questions Answers
Approval '
1 June | Can you provide a definition of a 50-fold clinical | Generally, the exposure margins should be calculated using the
2011 | exposure margin in terms of how it is calculated and

whether it relates to the intended therapeutic clinical
exposure or the maximum exposure achleved in Phase 1
trials?

group/cohort mean Area Under the Curve (AUC) values for animals
at the highest dose tested and for humans at the anticipated
therapeutic exposure. In some special cases, based on prior
knowledge of the compound class, exposure limits based on Cuax
might also be appropriate (e.g., if it is suspected that the drug could
cause seizures)., - ' :

Using the 50-fold approaéh, the high dose in the ‘toxicity studies

“should be selected to produce a 50-fold exposure margin over the |

anticipated clinical exposure at the highest dose proposed for phase
II and III studies; see exception for phase III trials in the United
States (Section 1.5 of ICH M3(R2)) and answers to Question 2 and
Question 3. For phase I clinical trials it is recognized that the
therapeutic exposure generally will be exceeded and smaller

 margins are appropriate (for example, see answers to Question 2

and Question 3).
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June
2011

| When using the 50-fold exposure approach and there are

no adverse findings in the rodent and non-rodent toxicity
studies, if the clinical dose is escalated up to the agreed
limit (%om of the exposure achieved at the top dose in
animal studies) and there are no adverse findings in

humans, is it possible to escalate the clinical dose
further?

-

In this situation, if the clinical dose is estalated to Ysom of the
maximum exposure in the animal studies and no treatment-related
adverse effects are noted in volunteers/patients, for short-term
clinical studies (e.g., 14 days duration) the clinical dose could be
cautiously further escalated up to Yiem of the maximum exposure in |
the animal studies, or to a dose that produces adverse effects in
humans, whichever occurs first. This is reasonable because
exploratory trials Approach 4 (not intended to evaluate an
Maximum Tolerated Doge (MTD)) supports dosing for 14 days up to
Viotn the No Observed Adverse Effect Level (NOAEL) exposure with
the same First-In-Human enabling toxicity studies.

June
2011

When toxicity study doses were gelected by using the 50-
fold exposure approach and there are adverse findings in
at ledst one of the toxicity studies, but the findings are
not- dose-limiting, what is the 11m1tat10n for clinical

exposure?

Doses might be escalated in the clinical studies based on the
NOAFEL for the adverse findings identified in the toxicity studies.
The clinical doses should not be limited by the 50-fold margin in this
case but should be based on standard risk assessment approaches
(e.g., whether the findings are reversible and/or monitorable, the
severity of the indication, advérse effects in clinical studies, ete.).
Note the exceptlon for phase III trials in the United States (Section
1.5 of TCH M3(R2)).

June
2011

Does the 50-fold exposure limit only apply to small
molecules?

Yes, the 50-fold margin of exposure limit dose applies to small
molecules only. As stated in the scope section of ICH M3(R2), this
Guideline only applies to biologics with regard to timing of
nonclinical studies relative to clinical development. High dose
selection for nonclinical studies of biologics is different from that for
small molecules (see ICH S6(R1)).
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June
2011

When making a Maximum Feasible Dose. (MFD)

argument, to what lengths should the sponsor go to
Justify the MFD? ‘ o '

The MFD should be a dose that attempts to maximize exposure in
toxicity studies, rather than maximize the administered dose.
However, formulation volumes that can be administered should be

i based on anatomical and physiological attributes of the test species

and properties of the formulation, and can impact the MFD. In

| addition, the chemical and physical stability of the formulation are

important criteria for suitability for use in toxicity studies and could
limit the selection of vehicles for determining the MFD. Solubility
limits can restrict the dose for some routes, such as intravenous.
Solubility limits are not usually considered sufficient to justify the.
MFD for some other routes of administration, such as inhalation or
oral. The characteristics of multiple formulations.of the test article,
with a range of properties (e.g., agueous and non-aqueous and
various viscosities), should be investigated prior to dosing in
animals. The most promising formulations (generally three) should
be evaluated in animals to determine that which produces maximal
exposure. The vehicles used should be well characterized in the
scientific” literature or selected based on experience (sponsar or
regulatory agency information) to provide confidence that they will
not cause significant toxicity under conditions of use.

June
2011

What if dose-limiting toxicity is not identified in any
species and there is only one nonclinical toxicity study in
each species before the Phase IIT study (re: Phase IIT
recommendation for the United States)?

The guidelines for high dose selection for general toxicity studies
apply irrespective of the length or complexity of the drug
development paradigm. In accord with the recommendation fo |
support phase ITI studies in the United States (see Section 1.5 of

-ICH M3(R2)), an assessment of doses up to an MTD, MFD or limit

dose should be conducted 1n an attempt to 1dentify toxicity.
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June
2011

Does the guidance on high dose selection and the 50-fold
margin of clinical AUC, apply to routes other than oral
(e.g., dermal, inhalation)?

For any drug intended to provide systemic exposure (including
transdermal) the 50-fold approach is considered appropriate. For
topical drugs intended to produce local effects, the high dose in
topical toxicity studies should generally be based on the MFD or
MTD and might not achieve high local concentrations or high
systemic exposures compared to those achieved clinically. In this
case, a 50-fold systemic margin is not relevant.

For inhaled drugs with intended systemic action, the high dose in
an inhalation toxicity study could be one that produces an AUC
value of greater than or equal to 50-fold the clinical systemic
exposure and a 10-fold margin over the calculated deposited lung
dose. For inhaled drugs that are deésigned to work locally in the
lung, the high dose could be one that achieved a calculated
deposited lung dose of 50 times the calculated clinical deposited

lung dose and produced a 10-fold margin over the AUC achieved in
humans at the clinical dose,

June
2011

Does the 50-fold margin apply to juvenile animal
studies?
top dose for reproductive toxicity studies?

Can the 50-fold margin be used to select the

Similar principles of reliance on exposure margins to limit the top
dose should be applicable to some other types of toxicity testing,
such as juvenile animal toxicity studies where toxicity is not
anticipated. Use of a 50-fold margin for top doses in reproductive
toxicity studies has not been addressed; however, current ICH
guidance states that minimal toxicity is expected to be induced in
the high-dose dams although other factors can also limit the dose

{see ICH S5(R2)).

March
2012

| development

What exposure limits should be applied for clinical
studies when the top dose for the
nonclinical studies is the limit dose such as 1000 mg/kg

“or 2000 mg/kg described in Section 1.5 or an MFD and

no toxicity is observed at this dose?

The clinical dose could be conservatively escalated up to one that
produced a plasma AUC exposure of % that seen in the animal
species that gives the lowest exposure at the limit dose or MFD. If
there are no advérse effects in humans at this clinical exposure,

further careful escalation might be justified based on risk/benefit
considerations.
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2. METABOLITES
Date of | Questions Answers
Approval
.1 | June | What does "significantly greater" mean in "Nonclinical | The term "significantly greater" is not meant to imply a statistically
2011 | characterization of a human metabolite(s) is .only | greater level. Differences of > 2 fold in (mean) AUC are generally
warranted -when that metabolite(s) is observed at | considered meaningful in toxicokinetic evaluations. Thus,
exposures greater than 10% of total drug-related | characterization of metabolite toxicity would generally be
exposure and at significantly greater levels in humans | considered adequate when animal exposure is at least 50% the
than the maximum exposure seen in the toxicity | exposure seen in humans. In some cases, for example when a
studies."? ' metabolite composes the majority of the total human exposure, it is
appropriate for exposure to the metabolite in animals to exceed that
in humans (see also Question 12). In this latter case it is important
to achieve a higher exposure to the metabolite in animals because
this metabolite constitutes the bulk of human exposure.
2 | June | What is the definition and calculation method of 10%? The 10% threshold refers to when a human metaholite comprises
2011 | : greater than 10% of the measured total exposure to drug and
‘metabolites, usually based on group mean AUC (e.g., AUC o.ins).
3 | June | When characterization of metabolite toxicity is ! It is important to have adequate exposure to the metaholite in one
2011 | warranted, in what type(s) of in vive nonclinical studies | species used in the general toxicity evaluation, one species used in a
1s it important that adequate systemic exposure to a | carcinogenicity study when carcinogenicity evaluation is warranted
metabolite be achieved? (or one species used in an in vivo micronucleus study when
carcinogenicity evaluation is not warranted), and one species used
in an embryo-fetal development study.
4 | June | Are in vitro genotoxicity studies recommended for | This topic is outside the scope of ICH M3(R2).
2011 | metabolites? _ : ~
When genotoxicity assessment is warranted -for a
metabolite, is Quantitative Structure-Activity
Relationship (Q@SAR) assessment sufficient or should
genotoxicity studies be conducted?
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June

2011 .

Is the metabolite exposure data provided from the single
dose radiclabeled human Absorption, Distribution,
Metabolism, and Excretion (ADME) study sufficient for
comparison to the exposures observed in animal toxicity
studies without evaluation of steady state levels which
can not be done with radiolabel clinically? .

An evaluation of whether a metabolite 1s 10% of the total drug-
related exposure can be based on single doge data in humans. It is
not generally feasible to measure AUC of all metabolites by non-
radiolabeled methods, particularly for those drugs that have many
metabolites, In such cases, a single dose. radiolabeled study
provides a reasonable estimate of human total drug-related
exposure and 1s an adequate basis for calculating whether a
metabolite exceeds 10%. (A metabolite can not be more than 10% of
the total drug-related material if non-radiolabeled methods indicate
that a metabolite is less than 10% of the parent or of any drug-
related component(s). For example, P+M+Ma+.. My = total; if M1 is
less than 10% of P or M1 is less than 10% of any M then M is less
than 10% of the total. In this case, no further assessment of that
metabolite is warranted.) '

If during development exposure data normally collected from
multiple dose human studies indicate that steady state levels of a
metabolite exceed 10%, then additional nonclinical evaluation of the
metabolite should be considered.

Generally, exposure data from nonclinical studies and single dose
clinical studies can be compared to determine if further metabolite
toxicity characterization is warranted. For those metabolites that
have been determined to exceed 10% of drug-related material in
humans only after repeated dosing, steady state levels (clinical and

nonclinical) should be used to assess the adequacy of the exposure
margins. . '
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June
2011

The guidance says: "Nonclinical characterization of a

-human metabolite(s) .is only - warranted when that

metabolite(s)- 1s observed at exposures greater than 10%
of total drug-related exposure and at significantly greater
levels in humans than the maximum exposure seen in
the toxicity studies.” '

When a human metabolite exposure-is compared to the
maximum exposure of that metabolite in toxicity studies,
should it always be to the highest exposure achieved in

the animal studies or is it more appropriate in some cases

to use the exposure at the NOAEL, NOEL, or MTD?

Because the parent drug and metabolites contribute to the target
organ toxicity profile observed in animals at the MTD, the exposure
comparisons across species should be conducted at the MTD in the |
animal compared to the maximum exposure in humans at the
therapeutic dose, assuming the toxicity of concern can be adequately
monitored in humans and does not pose an unacceptable risk, If the
toxicity at the MTD is not monitorable in humans or poses an
unacceptable risk, then the exposure comparison should be
conducted at the NOAEL for the toxicity of concern. -

June
2011

When in development should data on nonclinical

metabolites be available?

As described in Section 3, Paragraph 1 of ICH M3®RZ2), in vitro
metabolism data for animals and humans should be evaluated

1 before initiating human clinical trials. Data on in vivo metabolism

in test species and humans should be available before exposing
large numbers of human subjects or treating for long duration
(generally before Phase 111). ‘

June
2011

Clarification is sought on metabolites that may not be of

| toxicological concern. What is meant by “most” in the

phrase “most glutathione conjugates”? Would acyl-
glucuronides that can undergo chemical rearrangement
be an example of a concern? What do we do about
chemically reactive metabolites?

Although there are relatively rare exceptions, most--glutathione
conjugates are formed by conjugation with reactive metabolites to
form excretory metabolites that are not of toxicological conecern.
Most glucuronides are not of concern, except those that undergo
chemical rearrangement (e.g., reactive acyl glucuronides). Highly
chemically reactive metabolites, while of toxicologic concern, do not
generally accumulate in plasma due to their short half-life.
Generally, it is not -feasible to test highly reactive metabolites
independently because of their instability, but they are assumed to
contribute to the overall nonclinical toxicity of the drug.
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June
2011

Should safety pharmacology studies he conducted for
metabolites that warrant nonclinical characterization?

Clinical studies assessing safety pharmacology endpoints are
generally conducted during Phase I. These endpoints will have
already been assessed in humans before a full characterization of
the metabolites is conducted. Therefore, nonclinical safety
pharmacology studies are generally not warranted for the
characterization of metabolites. However, if a safety pharmacclogy
signal is seen in humans that was not predicted by nonclinical
studies with the parent then additional safety pharmacology studies
of these human metabolites can be considered to better understand

‘the mechanism (see ICH S7A and B).

10

June
2011

What does “in vitro biochemical information” mean in
Section 3, Paragraph 1 of ICH M3(R2)?

In vitro -biochemical information includes standard in viiroe
metabolic evaluation (e.g., CYP inhibition, PXR activation assays,
etc.). Tt can include studies with hepatic microsomes/hepatocytes or
studies on potential interactions via drug transporters.

11

June
2011

*What should be the design of nonclinical studies for

metabolites (species, duration, study type, etc.)?

This level of detail is generally out of scope for ICH M3(R2); study
design should be considered on a case-by-case basis using scientific
judgment in consultation with regulatory agencies. Also see

-answers to other Questions (e.g., Questions 3 and 9).

12

June
2011

Does the guidance on metabolites in ICH M3(R2) apply to
a prodrug (i.e;, when a metabolite provides most of the
pharmacologic activity)?

The guidance does not specifically address prodrugs. -If the animal
species converts the prodrug to the active metabolite similarly to
humans, then a standard testing approach as recommended in ICH
M3(R2) can be used. If the active metabolite is not adequately
produced in the animal species, then the target molecule for
toxicologic evaluation 1s the active metabolite and therefore
additional testing beyond that recommended for metabolites can be
appropriate.  Timing of the nonclinical testing of the active
metabolite in this case should follow the general timelines as
outlined in ICH  M3(R2) rather than the tlmmg indicated . for
metabolite testing in Section 3.
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3. REVERSIBILITY OF TOXICITY
Date of | Questions Answers
Approval |
1 | June | When is assessment of reversibility considered to be ICH M3(R2) states the following in Section 1.4, General Principles:
2011 | appropriate and is it important to demonstrate full

reversibility or is it sufficient to demonstrate the
potential for full reversibility?

“The goals of the nonclinical safety evaluation gemerally include a
characterization of toxic effects with respect to larget organs, dose
dependence, relationship to exposure, and, when appropriate,
potential reversibility.”

Evaluation of the potential for reversibility of toxicity (i.e., return to
the original or normal condition) should be provided when there is
devere toxicity in a nonclinical study with potential adverse clinical

1mpact The evaluation can be based on a study of reversibility or
on a scientific assessment.

The scientific assessment of reversibility can include the extent and
severity of the pathologic lesion, the regenerative capacity of the

| organ system showing the effect and knowledge of other drugs

causing the effect. Thus, recovery arms or studies are not always
critical to conclude whether an adverse effect is reversible. The

| demonstration of full reversibility is not considered essential. A.

trend towards reversibility (decrease in incidence or severity), and
scientific assessment that this would eventually progress to full
revergibility, are generally sufficient. If full reversibility is not
anticipated, this should be considered in the clinical risk
assessment. '

A toxicity study that includes a terminal non-dosing period is
generally warranted if a scientific assessment cannot predict |
whether the toxicity will be reversible and if: :

1. there is severe toxicity at clinically relevant exposures (e.g.,
<10-fold the clinical exposure); or '

2. the toxicity is only detectable at an advanced stage of the
pathophysiology in humans and where significant reduction in
organ function is expected. (The assessment of reversibility in
this case should be considered even at >10-fold exposure

9




Last Update : 5 March 2012
M3(R2) Q&A= (R2)

Date of
Approval

Questions

Answers

multiples.)

A toxicity study that includes a terminal non-dosing period is
generally not warranted when the toxicity:

3. can be readily monitored in humans at an early stage before the
toxicity becomes severe; or

4. is known to be irrelevant to humans (e.g., rodent Harderian
gland toxicity); or

. is only observed at high exposures not considered chmcally
relevant (see 2 above for exception); or

6. is similar to that induced by related agents, and the toxicity
based on prior clinical experience with these related agents is
considered a manageable risk.

If a study of reversibility is called for, it should be available to
support clinical studies of a duration similar to those at which the
adverse effects were seen nonclinically. However, a reversibility
study is generally not warranted to support clinical trials of a
duration equivalent to that at which the adverse effect was not
observed nonclinically.

If a particular lesion is demonstrated to be reversible in a short
duration (e.g., 2 weeks or 1 month) study, and does not progress in
severity in longer term studies, repeating the. reversibility
assessment 1n longer term toxicity studies is generally not
warranted.

If a reversibility study is warranted it is efficient to conduct it as
part of a chronic study so that all toxicities of concern can be
assessed in a single study provided that it is not critical to conduct
it earlier to support a gpecific clinical trial.

10
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4. COMBINATION DRUG TOXICITY TESTING
Date of Questions Answers
Approval

1 {December| If two (or more) late stage entities are combined but | If there has been previous clinical experience with the two entities
2011 for one of them the human dosage/exposure will be | used together, a combination toxicity study would generally not be
higher than that already approved, is it important to | recommended for an increase in dose/exposure of one of the entities
conduct a combination toxicity study or are the | unless this gave cause for significant toxicological concern. The
existing nonclinical data and clinical experience with | level of concern would depend on the new exposure margins, the
the lower dose considered adequate to address the | established safety profile of the individual agents;, the degree of
nonclinical assessment ? experience with the co-administration and the ability to monitor
any potential adverse effects in humans. If the increase in
dose/exposure does cause concern, and a study is conducted to
address that concern, then it should generally be completed before
carrying out clinical studies with the combination. If there is no
clinical experience with the entities used together, see paragraph 4

of Section 17 of ICH M3(R2). '
2 iDecember| Section 17 states: “If nonclinical embryo-fetal studies | Statements made in ICH Guidelines represent an agreed position
2011 have indicated that neither agent poses a potential | across the participating bodies and reflect each regulatory body’s

human developmental risk, combination studies are:

not recommended unless concerns exist, based on the
properties of individual components, that their
combination could give rige to a hazard for humans.”
While this statement is in line with EMA guidance it
contradicts FDA guidance which states “Embryo-fetal
development studies of the combination should be

conducted unless the marketed drug substance or the

New Molecular Entity (NME) is already known to
have significant risk for developmental toxicity (e.g.,
the marketed drug has been assigned a pregnancy
category “D” or “X"). Please provide clarity regarding
the precedence of [CH guidance over regional
guidances in those areas where such differences
QCceur, l

current recommendations on a given topic.

11
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3

December
2011

The current guidance states that combinations of late
stage products for which there is adequate clinical
experience of co-administration, combination toxicity
studies are generally not recommended unless there
is a significant toxicologic concern. In this context,
what is considered “adequate clinical experience with
co-administration™?  Specifically, how do you get
“adequate” clinical experience with the combination
without having dome combination toxicity testing?
This guidance seems only to apply to marketed
products that have been used together. Was that the
intent?

This section of the guidance was not intended to only apply to
marketed products. Adequate clinical experience is defined in [CH
M3(R2) as data from Phase III clinical studies and/or postmarketing
use. Adequate clinical experience can be the result of common
clinical practice with drug combinations, ' '

Co-administration of two or more late stage entities is a common
practice in many therapeutic areas of clinical development where
add-on therapy to the standard of care or combination therapy is
common, such as with hypertension, diabetes, HIV, hepatitis C, and
cancer.

Decémber
2011

For non-fixed-dose combinations, where one of the
agents 1s a member of a class containing multiple
approved products, should each member of the class
be tested in a combination toxicity study?

Generally, combination toxicity studies are recommended when
there is an intent to combine (co-package or administer in a single
dosage form) specific drugs, or where the product information of one
drug recommends co-use with another specified drug. There is no
recommendation for combination toxicity testing in the guidance for
the situation described in this question. When there is a specific
cause for concern with an agent, combination toxicity testing should
he done with the agent. When there is a class-related cause for
concern, a combination toxicity study with a representative agent in
the class could be informative (see also answer to Question 3). A |
rationale should be provided for the agent selected for testing.

December
2011

How are dosage, duration and endpoint of a
combination toxicity study selected?

ICH M3(R2) is intended primarily to address the timing and
duration of nonclinical studies relative to clinical development.
Provided a nonclinical combination toxicity study is warranted to
support the combination clinical trial, the duration of the study
should be equivalent to that of the clinical trial it is intended to
support, up to a maximum of 90 days (which would also support
marketing). A combination study of shorter duration can be used to
support marketing, depending on the duration of clinical use. A

12




Last Update : 5 March 2012
-M3(R2) Q&As (R2)

Date of
Approval

Questions

Answers

combination toxicity study intended to address a particular cause
for toxicological concern, based on the experience with the
individual agents, should be of a duration that is appropriate to-
address the concern.

The combination toxicity study should incorporate end-points to
evaluate additive and- synergistic effects for known toxicities that
might be predicted from what is known of the pharmacological,
toxicological and pharmacokinetics (PK) profiles of the individual
entities, as well as  the available clinical data, and standard end-
points typically used in a general toxicity study. Detailed discussion
of experimental design (i.e., choice of species, dose and dosing
frequency justifications, etc.) is outside the scope of this guidance.
However, dosages should be appropriate to address any identified

-cause for concern or to provide exposure margins that are clinically

relevant (e.g., when conducting a study with two early stage

| agents).

December

When there is a cause for concern for multiple entities |

Because of the potential complexity of performing and interpreting

combination effects would be evaluated in clinical or
nonclinical  pharmacology  studies. Do the
pharmacology studies replace the combination toxicity

| study?

2011 being used together (e.g., more than two), how should ; 2 combination toxicity study with more than two entities, it is
the multiple entity combinations be assessed in the | generally more practical for initial studies to evaluate combinations
toxicity studies? of no more than two entities. Additional testing would then depend

' on the outcome of these studies and should be considered on a case-
by-case basis, and in consultation with appropriate regulatory
authorities. ' ' -

December| If a compound is being developed which aims to | When combination toxicity studies are warranted, they generally
2011 reduce another compound’s side effect, such

can not be replaced by combination pharmacology studies except for
anticancer pharmaceuticals (see ICH S9). The purpose of a
combination toxicity study is to evaluate toxicity endpoints that
could give rise to an unanticipated hazard for humans. These
toxicity endpoints are not usually adequately evaluated in the
pharmacology . studies,  Situations where combination toxicity
studies” are not warranted are described in Section 17 of the

13
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in life-threatening or serious diseases (e.g,, advanced

cancer, resistant HIV infection, and congenital
enzyme deficiency diseases) without current effective
therapy also warrant a case-by-case approach to both
the toxicological evaluation and clinical development
in order to optimise and expedite drug development.”
Although not specifically stated in the combination

section of TCH M3(R2), it is generally accepted that

combination toxicity studies -on advanced cancer and
HIV products are not warranted unless there is a
specific cause for concern. Can this be confirmed?
Would this also extend to HCV products, as in the
recently issued FDA HCV guideline, and for other
therapeutic areas where ‘cocktails’ of drugs are
standard clinical practice?

Date of | Questions Answers
Approval
guidance.
8 |December| Section 17 indicates that where there is a concern for | As described in the guidance, the combination embryo-fetal toxicity
2011 a potential human developmental risk of a ! study should be provided to support marketing. Any trial enrolling
combination, and a combination .embryo-fetal | WOCBP prior to completion of a combination embryo-fetal
development study is warranted, such a study should | development study should include appropriate precautions,
be available to support the marketing application. | including informed consent, to minimise the risk of unintentional
Clarification is sought regarding the need to perform | exposure of the embryo or fetus as outlined in Section 11.3.
such a study prior to the commencement of a clinical -
trial that includes Women Of Child-Bearing Potential
(WOCBP). .
December| The scope section of ICH M3(R2) states that @ Ttis accepted that combination toxicity studies on advanced cancer,
2011 “Pharmaceuticals under development for indications

tuberculosis, and HIV products are generally not warranted unless
there iz a specific cause for concern under clinically relevant
conditions. Combination toxicity studies are-also not generally
warranted for antiviral agents for treatment of Hepatitis C. There
are other situations where combinations of drugs are standard
clinical practice for serious or life-threatening conditions without
current effective therapies and a similar approach might also apply.

14
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_embryo-fetal

individual agent(s) have shown findings indicative of
risk, combination studies are not
recommended as a potential human developmental
hazard has already been identified." What is meant
by the phrase "have shown findings indicative of
embryo-fetal risk"? FDA's guidance on combination
drugs references pregnancy category “D” or “X” only
as yielding this exclusion. Is this the intent for the

-| ICH as well?

Date of Questions Answers
Approval
10 |December| In case of combinations with at least one | For biotechnology-derived products appropriate nonclinical safety
2011 biotechnology-derived product: does Section 17 | studies should be determined in accordance with ICH S6(R1).
+ Combination Drug Toxicity Testing apply as such or | However, the topic of combination toxicity studies is not addressed
only with regard to timing as suggested in the scope | by that guidance. When the combination consists of a
of the guidance? And in case of the latter which | biotechnology-derived component and a. non-biotechnology-derived
guidance would (still) apply in order to decide if and | component, the design and feasibility of any nonclinical combination
which types of studies would be recommended? study are complex and should be considered on a case-by-case basis.
' The rationale for such a study should be clearly scientifically
justified, using the principles of 1CH S6(R1) and ICH M3(RZ2).
11 |December| In the discussion of inclusion of WOCBP in | A finding indicative of embryo-fetal risk includes any observations
2011 combination drug development it states "where [...] | for reproductive hazard at relevant exposure multiples (within

approximately an order of magnitude of the clinical exposure) or
directly related to the pharmacodynamics of the drug. In these
cases, recommendations about patient actions to minimize the
identified hazard would likely be unchanged even if data from a |
combination study showed an enhanced effect, because a significant
risk to patients has already been identified. Therefore, combination
reproductive toxicity studies are not recommended when a finding

with one of the individual agents indicates embryo-fetal risk; that

information would be made available to patients and physicians as
part of the risk communication, irrespective of pregnancy cafegory.
For example, if studies with one of the agents showed fetal death or
terata at approximately 10-fold the clinical exposure, even if
observed in only one species, a combination study would not be
warranted, provided that this information was present in the single
agent product labeling.

15
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Date of Questions Answers
Approval
12 |December| There 1s no mention about pharmacology studies, and .Presumably, the pharmacodynamic activities and pharmacokinetic
2011 ‘pharmacodynamic or. pharmacokinetic drug-drug | profile, including the effects on the CYP450s of the individual drugs,
interaction studies in Section 17. Please indicate | are known bhefore the drugs are combined. Because potential
whether and when these studles are necessary to be | pharmacodynamic interactions are anticipated based on the
conducted. nonclinical and clinical experiences with the individual entities or
their combination, no nonclinical pharmacodynamic interaction
studies are warranted. If the pharmacology information indicates
potential interactions that could lead to toxicity, then combination
nonclinical toxicity studies might be warranted.
Concerns regarding pharmacokinetic interactions can often be
addressed by lowering the initial doses administered below these
that might be appropriate for the individual drugs or by conductmg
a clinical pharmacokinetic drug-drug interaction study.
5. SAFETY PHARMACOLOGY
Date of | Questions Answers
Approval '
1 |[March | ICH M3(R2) states that including the in vivo safety | No. Assessment of safety pharmacology as part of the general

2012

pharmacology evaluations in toxicity studies to the extent
feasible should be considered. Does this mean that it is
acceptable for the safety pharmacology assessment
conducted as part of general toxicity studies to be less
thorough than that obtained in stand alone safety
pharmacology studiesr’ :

toxicity studies should provide rigor similar to that in stand-alone
safety pharmacology studies. This can be achieved with current
technology, provided the methods have been adequately assessed.
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6. EXPLORATORY CLINICAL TRIALS

Last Update : 5§ March 20i2'
M3(R2) Q&As (R2)

Questions

Answers

To support exploratory clinical = triais,

extended single dose studies have to be done in both
.sexes when the clinical exploratory studies are likely to

be done in one sex?

why do the

Exploratory clinical studies do not represent a commitment to full |
development. Therefore, when intent is to conduct the exploratory
clinical study in one sex only, the single-dose toxicity studies can be
restricted to that sex. However, In such cases, animal group sizes
for the Day 2 termination should be increased, as it is normal to

-combine effects from both sexes with respect to identifying and
characterizing toxicities that are not sex-specific. For extended
‘single-dose toxicity studies using a single sex, the usual animal

numbers should be 15/group {(rodents) or 5/group (non-rodents) for
the Day 2 termination, and 7/group (rodents) or 3/group (non-
rodents) for the Day 14 termination. '

Date of
Approval
1 | March

2012
2a | March
: 2012

‘Could the differences between Approaches

clarified?

3, 4, and 5 he

Approach 3 involves just a single dose in humans supported by
extended single-dose toxicity studies in rcdents and non-rodents
conducted up to the animal MTD, MFD or limit dose.

Approach 4 involves: multi-dose clinical trials (up to 14 days) |

supported by 14-day toxicity studies.(in rodents and non-rodents) in
| which dose selection for animals is based on multiples of proposed
" human exposure in the exploratory clinical trial. If no toxicity is

observed in either species, it is recommended that the maximum
clinical dose not exceed Yiowm the lower exposure (AUC) in either
species at the highest dose tested in the animals. If toxicity is
observed see answer to 2b helow., .

Approach b6 involves multi-dose clinical trials (up to 14 days)
supported by a 14-day study in rodents up to the MTD, MFD or
limit dose and a non-rodent ‘confirmatory’ study (at least equivalent |
to the duration of the exploratory clinical trial) that indicates that
the non-rodent is not more sensitive than the rodent. In this case,
the highest exposure appropriate in the exploratory clinical trial
should be determined by the findings in the toxicity studies.

Thus, the differences between Approach 4 and Approach 5 include
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Last Update : 5 March 2012
M3(R2) Q&As (R2)

Date of
Approval

Questions

Answers

how the standard nonclinical toxicity study recommendations are
modified, and how the clinical exposure limit is .established.

“Approach 5 probably uses less drug than Approach 4, but relies

heavily on the rodent for identifying safety risks. Approach 4 gives
equal weight to the rodent and non-rodent, but might not identify
target organ toxicity in either species. In this case, .clinical

progression ig supported by the knowledge that a reasonable safety
margin exists.

The series of examples are intended to provide sponsors flexibility
in exploratory clinical trial approaches so that they can do what
best fits their purpose. The approaches given are only examples,
and sponsors can propose alternatives that do not fit neatly into one
of the described approaches.
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Last Update : 5 March 2012
M3R2) Q&As (R2)

Questions

2012

Date of Answers
{ Approval
2b | March | Why does Approach 4 have a more stringent maximum | Approach 4 is the only one of these approaches which does not rely
clinical dose than Approaches 3 and 57

on the standard high-dose criteria described in Section 1.6 (MTD,
MFD, 50X exposure multiple, or limit dose) in at least one species.

In Approach 4, the high dose in both the rodent and non-rodent
studies is based on multiples of the proposed human exposure, and
thus the high-dose selection recommendations described in Section
1.5 are not applied to either species. This is in contrast to Approach
3, in-which the standard high-dose criteria should be met in both
species, and in contrast to Approach 5, in which the standard high--
dose criteria should be met in rodents. In Approach 3 and Approach
5, the use of standard high-dose selection criteria reduces the
uncertainty around potential unidentified toxicities that might be
relevant to humans.

Since . Approach 4 uses exposure multiples for the high-dose
selection in both species, it is possible that potential toxicity might
not be identified in either species. In this case, more conservative
limits on clinical exposure (e.g., Yiom the exposure obtained using
the lower exposure of the two species) are recommended because the
dose-limiting toxicities of potential concern for clinical monitoring
have not been identified. If toxicity is identified in one species, then
the limit on clinical exposure is hased on the NOAEL exposure in
the species with toxicity or % the NOAEL exposure in the species
without toxicity, whichever is lower. This can yield a higher limit in
Approach 4 than in the case where. toxicity in neither species has

| been observed. The limit on clinical exposure for Approach 4 when

based on toxicity can be comparable to the limit on clinical exposure
in Approach 5. If dose-limiting toxicity is identified in both species
uging Approach 4, then the high-dose recommendations of Section
1.5 have been met or exceeded in both species and a maximum
clinical dose can be based on standard risk assessment used for
Phase I trials and a clinical MTD can be explored.
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Last Update : 5 March 2012
M3(R2) Q&As (R2)

Date of
Approval

Questions

Answers

2¢

March
2012

In cases where toxicity is demonstrated (e.g., Approaches
3 and 5) why is the maximum allowable human dose
(equal to or % the NOAEL) different from usual practice;
i.e., (1) where toxicity is non serious and/or monitorable,
human doses above the NOAEL would normally be
allowed, and (2) where toxicity is serious and non-
monitorable the maximum human dose would usually be
limited to Yo the NOAEL.

The more stringent limits on maximum exposure in exploratory
clinical trials compared to standard Phase I trials are consistent
with the more limited nonclinical requirements compared with the
standard toxicity study requirements described in Section 1.5 and
Section-5 in ICH M3(R2). For example, in Approach 3, extended
single-dose studies are recommended rather. than the typical
recommendation of a study of at least 2 weeks' duration (see Table
1 and Approach 5); the non-rodent study is only confirmatory in
nature and can be limited to 2 animals at a single dose level
targeted to be a NOAEL., The recommendation that the maximum
human exposure allowed could be up to % the NOAEL exposure
assumes that the toxicity defining the NOAEL is not severe and is
monitorable. If this is not the case, it might be appropriate to
adjust the exposure margin based on the nature of the dose-limiting
toxicity.

March
2012

Why 1s an MFD treated like an MTD in Approaches 3 and
5 when considering the maximum clinical exposure in the
exploratory clinical trial? If no toxicity is observed in
either species when using an MFD, shouldn’t this be
treated similarly to the case in Approach 4 when there is
no toxicity in either species (i.e., limit the clinical
exposure to Vi rather than % the exposure at the
highest dose tested)? '

In any situation in which the MFD is used as the top dose for a
toxicity study, it is simply not possible to test a higher
dose/exposure. If the top dose used is the MFD and no toxicity is
observed, this situation is similar to that of the limit dose when
toxicity has not been identified (i.e., the limit dose is the NOAEL)
where clinical exposures up to % the AUC at the NOAEL can be
used (see Section 1.5 of M3(R2) and Limit Dose Question and
Answer 9). The Yotn exposure limit is not applied when the high
dose is limited by an MFD because this could prevent adequate
clinical testing of a drug under the exploratory clinical trial concept.
When no toxicity is identified using Approach 4, a more stringent
safety limit has heen recommended because it would have been

possible to test higher doses in animals to characterize the toxicity
profile of the drug.
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Last Update : 5 March 2012
M3([R2) Q&As (R2)

Questions

Answers

The M3(R2) guidante provides advice on establishing the
maximum dose (exposure) permitted in exploratory
clinical trials but provides minimal guidance for
establishing the maximum dose in standard Phase I or
clinical development trials. Can the maximum dose in
standard Phase I trials be based on the principles
described for explmatory chmcal trials (Table 3 of ICH
MB(R2)°

When the package of nonclinical studies meets the general
recommendations of Section 5.1 of ICH M3(R2), then the maximum
clinical dose for a clinical development Phase I study can be based
on standard risk assessments (e.g., whether the findings are
reversible and/or monitorable, the severity of the indication, adverse

- effects in clinical studies, ete.: also see Section 6 of ICH M3(R2) and

regional guidances). This would normally support a higher clinical '
dose than that recommended for exploratory clinical trials.
However, a sponsor has the option to set a lower maximum clinical
dose for a Phase T study (e.g., based on the prmmples described for
exploratory approaches).

Date of
Approval
4 | March
2012
5 | March
2012

What are reasonable strategies for exploratory clinical
trials with biotechnology-derived products?

‘based on exposure multiples (e,

Exploratory clinical trial approaches can be applicable to
biotechnology-derived products. Biotechnology-derived products
include a wide variety of molecular Structures and targets (e.g.,
peptides, polypeptides, therapeutic proteins and monoclonal
antibodies). - The designs of the exploratory clinical trial and
supporting toxicity studies for . biotechnology-derived products
should reflect their special features as described in-ICH- S6(R1).
This . includes  the duration of exposure, the potential for
immunogenicity in animals or humans, and the possibility. that |-
dose-limiting toxicity might be due to on-target, pharmacodynamic-
related mechanisms. ICH S6(R1) recommends that exploratory
clinical trial approaches be discussed - with the appropriate
regulatory authorities.

Note that some biotechnology-derived products, for example
monoclonal antibodies, are not active in rodents and in such cases a
nonhuman primate can be used as a single relevant species for
toxicity testing. In such cases, an approach analogous to Approach
5 would not be applicable since it relies on a rodent toxicity study
and confirmatory non-rodent study. Also, for standard toxicity
studies of biotechnology-derived products, the high dose is routinely
10X the maximum eclinical
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Last Update : 5 March 2012
M3(R2) Q&As (R2)

Questions

Answers

exposure) rather than on an MTD, an MFD (unless these are lower)
or a limit dose. Thus, the high dose recommendation in Approach 4
is not substantially. different from the standard recommendations
for biotechnology-derived products.

In exploratory Approach 1 and 2 that use doses of <100
ug, why is the cross-species exposure conversion for
mtravenous administration based on mg/kg and not
mg/m? as it is for oral administration?

The i.v. approach of using mg/kg and permitting dosing with Yie0m of
the NOAEL reflects a conservative risk mitigation strategy
congidering the low levels of drug being administered. The use of
mg/kg for i.v. and mg/m? for oral administration when determining
dose multiples for microdose studies reflects the thinking that it is

| appropriate to use a more conservative scaling factor for oral versus

iv.  administration. With oral administration, there is the
additional complexity of potential differences in absorption between

| species and, therefore, the more conservative mg/m? basis was used

rather than the mg/kg basis used for 1.v. administration.

Date of
“Approval
6 | March
2012
7 |March
2012

For Approach 1, the guidance says:

a) Total dose < 100 ug (no inter-dose interval limitations)
AND Total doser < Yioon NOAEL and < Vigom

pharmacologically active dose (scaled on mg/kg for iv.
and mg/m? for oral) :

But it also says:

b) Extended single dose toxicity study (see footnotes ¢ and
d) in one species, usually rodent, by intended route of
administration with toxicokinetic data, or via the iv.
route. A maximum dose of 1000-fold the clinical dose on
a mg/kg basis for i.v. and mg/m? for oral administration
can be used. '

It is unclear whether the margin of exposure should be
100 fold the NOAEL or 1000-fold.

The Yoo the NOAEL in the animals is one of the criteria that could
limit the clinical dose. Statement b) refers to defining a limit dose

for testing in animals for the microdose approaches rather than a
clinical margin based on dose.
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Last Update : b March 2012
M3(R2) Q&As (R2)

Date of | Questions Answers
Approval
8 |March | For Positron Emission Tomography (PET) tracers, please | A nonclinical toxicity study conducted to support a clinical
: 2012 | confirm that for Approach 1 and 2 Toxicokinetics (TK) is | microdose trial should include TK assessment unless the study is
not needed for either oral or i.v. administration. conducted by the intravenous route. This is to demonstrate that
. _systemic exposure has occurred. However, it is recognized that for
some PET tracers the clinical microdose can be very low and in such
cases it might not be possible to characterize a full TK profile.
9 |March | What are the Chemistry, Manufacturing and Control | CMC needs for exploratory clinical trials were not addressed in ICH
‘ 2012 | (CMC) needs for an exploratory clinical trial? M3(R2). Consult appropriate regulatory authorities and regional
' guidances.
10 |March | Does evaluation of potential mutagenic impurities (e.g., | The drug substance should be considered appropriate from a CMC .
2012 | Structure-Activity Relationship (SAR) or testing) apply to | perspective.” For Approaches 1 and 2 (microdose studies), SAR or
exploratory clinical trial support? genotoxicity testing is not recommended for the parent drug or for
the impurities. For other exploratory clinical trial approaches
where higher doses and longer treatments are used, available
guidance on mutagenic impurities should be followed.
7. REPRODUCTIVE TOXICITY
‘Date of | Questions Answers
Approval
la |{March | Endnote 4: In the preliminary ~ Embryo-Fetal | The same dose selection criteria used for a definitive embryo-fetal
2012 | Developmental study: What is the definition of “adequate | development study should be used for the preliminary study (see
| dose levels”? Does this mean maternal toxicity at least | ICH S5(R2)).
one dose level? If only one or 2 dose levels have surviving
fetuses, would that be adequate?. _
| 1b |March | End-note 4: The text specifies a minimum of 6 dams per | No. Sometimes pregnant females have total loss of litters. Dosing
2012 | group. Does this mean a minimum of 6 litters per group | should be initiated with a minimum of six presumed pregnant
' need to be evaluated? females per group, with all surviving litters evaluated.
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Last Update : 5 March 2012
M3(R2) Q&As (R2)

Date of | Questions Answers
Approval '
2a |March | Are  embryo-fetal development studies or the | The ICH M3(R2) guidance does not address recommendations for
2012 | demonstration that the drug and/or metabolites do not | embryo-fetal development studies in products intended for use only
partition into semen necessary for male only products? in males. Embryo-fetal development studies for a male-only drug
should be considered on a case-by-case basis.
2b | March | Should contraception be .used in male-only studies until | It is general practice to use contraception in males until the
2012 | reproductive risks have been evaluated? | potential for reproductive and developmental risk has been
' addressed.
8. JUVENILE ANIMAL STUDIES
Date of | Questions Answers
Approval
1 |March | What is the appropriate duration of treatment for a | Specific aspects of the design of juvenile toxicity studies are outside
| 2012 | toxicity study using juvenile animals to address a specific

issue of concern?

the scope of ICH M3(R2). However, in general, the duration of such
a study will depend on the toxicity to be addressed, the organ
system Involved and the information available from previous
studies. The design and duration of the study should address the
concerns for the product’s potential to affect the developing organ
systerms of the intended clinical population.

To reduce animal use, the specific issue of concern can sometimes be
evaluated by incorporation of developmental endpoints into a
general repeated-dose toxicity study or into a pre/postnatal toxicity
study in which the pups were adequately exposed to the drug.

24




Last Update : 5 March 2012
- M3R2) Q&As (R2)

Questions

Date of Answers
Approval

2 | March | Clarify when a second species might be needed. There are few circumstances for which juvenile animal studies in
2012 |y, guidance states that when a juvenile animal toxicity | EWO species Wpuld be rgcor’f.lmendec.i b'esi(i!es an absence of adult
study is warranted one relevant species (preferably humz'm data '(1..e.., a pediatric-only indication) or where there are .
rodents) is generally considered adequate. It may be multiple specific issues of developmental conce_rn-axlld 1o one species
difficult to prospectively describe the majority of | 18 @ble to address them adequately. Some situations for which a
instances where a second study in another species is Juve_nile study 1n a second species is not Wgrranted 1nc.lud-e: so‘}ely.
scientifically justified, but can parameters be described because a therapeutic is first-in-class, to verify adverge fmdmgs_m a
that are not reasonable justifications? juvenile study in one species, or to further examine behavioral
, effects of agents for which such effects are known or can be

, expected.
3 |March  Please clarify what is needed for pediatric-only | Generally, data from adult human volunteers and the supporting
indications. Wouldn’t a juvenile animal study be needed | nonclinical data (in two species) will be available prior to pediatric

2012

to.support a PK study in pediatric populations, if you
don’t have any adult data? Wouldn't a second species he
needed?

clinical t{rials even when the product 1s not intended for
development in adults. Section 12 of TCH M3(R2), Clinical Trials in
Pediatric Populations, generally provides recommendations for the
situation in which adult clinical trials precede pediatric trials and
indicates that juvenile animal toxicity studies are not considered

important to support short term PK trials in pediatric populations.
| However, if data from adult humans are not available and the drug

will be developed only for pediatric subjects, then this is a case
where juvenile animal studies in two species would be appropriate
to support pediatric PK trials. '
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