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VIR, AR TOBERRRICEN S, HMEFEIHE R L OEKBEN/M LR SEICES
S NFMEDOMPFTMEITD LHOBEL TV D, UV~AIEIBEIBRDOTRULZ L7 ML DFE
fliid, ZhefTRIES oRDIAREMFMEIT I SEPIRIRDIEELH DI LI b,
P OFEE LTHIEINS, EHIT, B b~D U R 7B IUNEMBRER O ME
MICBE LTI BIZEL OREELT-DIZIE. REBLVBR~OSFEITML T L
VY, FO%, BELRLIX, AEHOERMEM (nvitro, invivoiRBRD D VM XEEIRAY
) A LEOWBRE~DOBRE (FIMERER) 2THRNITHIRETH 5,



WM T EOHELRT, KX, ZXVA KT A ORI TR S =285
&L%O<°Jﬁﬁ$i7v%/7wf&é BEDORIITEBWT, Bl —ER X E
ETHY., ITHOMERL2VWEELD D,

KD MERTE
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AR/ =ILREHIFS Tireped 14
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BFALIaIgE*
ERIHIT I REERSIED- OO

WYIUZ I MAeEE RET S

1 258 LCRERECRESNSEERRICE L TEX b5 KBRSk O%E

* T FIC X ABEORREI N SN EBMFES N, HDH VLT —F vy RBRIEARR/
FHEB TR BEEET,

Y OEENCATDN I in vivo Xt BIERBRIC T B “RRME” ORERIL, inviro TOBMERERICEET B,
vl %méht%%tférJﬁ?%@ﬁ%énﬁ#ot%ém\#ﬁ%?@%ﬁﬁ%mﬁ

FT D, In vitrotBHERBITIIT 5 BIERRIX %ﬂﬁﬂa’ YT —HIZE D, AR LS B
Hhod (KXBR) . KETIE, REERSND ‘ B LTI, ﬁﬁ&ﬁ"ﬁé@%ﬂ%)ﬁb\tj‘cﬁé

MEDBRRFHE A LB R DFEDRH D,
PBERRBRTO—ROAEESMEN D, KEEMETMO D DEARRE TR,
VOISR T 2 EERONFED D DB FEHE TR,



5.1 DEBHEICHESI N B5M0F%
51.1 HFEERT vV O

Z DYYE D MEC %5 1000 L mol! cm™ (290-700 nm) B2 RWVVEE . RREMRERD
ERIIHERE I T, B MIBWTEEBHIABEHEIRR L2V O LEZ NS, L
LANREL, TNTHEH AN, FENAT XML ANEN (BELT 4V VESR
VT 4V IAERE) DPREE B AEEMESPERTERNZ LIZEETRETH S, MEC A
1000 L mol em™ LA ETH BB L Tid, FWHIBAFEE M R HERER O i 58
W848, BERERICE > TENULOHREZEMETMEREL T2 HT5
TENRTED (BI32EEZBROZL) . TNUNOHZEIZIL, ZOWEDIEEKR/EE
RALEZEMTMEERT X THD, (LENDEEBEET LG ONFEICELT
AFRRELRT —ZIZOoW T, RARE T —FICBETA3BERIEFINOELNS
FEEEN H B DT, FHMITNETh D,

51.2  JEEMOEBRAFEM

AROFRNTHE - TEWDOFERZE ST 7201, BWRREITHIRNT., —ARAICIIREE
ENTzin viroDFMEIEEZEBRETRE TH D (=& 2 1XDirective 2010/63/EUZ BB D =
&) o EAIBERENinviroD T T —F ERINTHHE, BIEO L Z 5, 3T3NRUPT
BEOBIESBVLNTVWARRIETHY, L DOHFE. RVONEHERBRLE LTEE
Ehs, BREOEVITINRU PTIZEEFE RO FRIEICENLTWA Z &0 6, BHER
IZFDILEWITHBENR RN TH TSRS L T—RIZZIT ARG TWS, &
DBE, SLRDIBBROEBIINERLS, B M OEENRABHEEIRRALR2VED
LEZbND,

WL ONDOEHT (72 & X ITEKREMHEILEY) Tik, XEROTHFEME L Tin virro
DRBEEZRANVDORBEEITRWGEERNH D, ZOHEIIE. BMpEziie FE2AW
TFRHENREZERE IND, HDWIE, BEOHHT —FBAFTEEHEITE, 7r—32A
A —ATHHLOD, TNUEONBREMEFTMEAREL T 2X/FTIZ L0
T&53 (FEEESROZL)

In vitro®D e EEI CHRERRENRE L NEE. in viroTHRH SN XFEEDIn
vivolZ 31T 5 s & DEREME AT 5 72012, B E AW SRR e EE 5 -
EWARETH D, HDNNL, BFHN ST —ZIZED ., invivoll BT 3 %FEEDY X7
NIEFIEND LB S A BEICIE, TN EORXRBR &M% RE L 4 5% %
B+rinTEs (E2lEE22ROZ L) , Xt BIOBEREE LT, sty
AT BBRICBOWCEMME LY, ABEFEREZAALTCEETAZ L LARETH 5,
BWUICEEINZE8WH 5L MBI 3 ABEERBRORBRMERE R, in viroD BB
BWRIVVELEINDE, ZOLIREE, EORDIRBRERILERL, B MW
TEEMAEEHRIERLZVWLDLEZIONS, BHRBRICBOTHEREENSE LN
TTHBETYH, CraPHEEZE L EFEEICE SV AJFMHEIZLY, £ FTOER:
BB NREAT BN DRNWEHETTER b D, THLUSNDBEITIX., B
FREMERMLE L SHD, WTROBEICEBWTYS, BEICER S RS
TRIER RV ERREANTZHZEIL., FEERKRTOBERREI D OEBELEINS, Invitro
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DIFHRBICIT BB RIT, TOBITEERDILRIEIERR (ROST v & A 72 )
TREEREZBZELTHEShAR,

W RV REERRD 5 WIIBRRAEERARES T TIEER S TV IHREIE. £
DBIACZERICFUSMERER B D W idin vitro 6 BHERBR 2 EM T 5 LER 2V,

5.2 RSB HE S SBE L
521 RFHRT ¥ VO

BERRSE L OWRIIFI OMEC25$1000 L mol! em™ (290700 nm) %82 7241, &
LR ANEEMERBROE/RBIHERINT, & MW TAEEEREER LW D L&
z2 bbb, MECAS1000 L mol” ecm Bl EDLEMIZHOWT S, SRR (ROST »
A7 E) CTEREBRENMEONTZHE, SORIALELEFTFMELEL LREWEEN
D B ONWTIIESEZROZ L) , ZRUADEEIIE. Z0WE O IEER/
RN E MR AE BT RE TH D, (LFOSELEEETALAMDNEIZEL
TAFFAERT —HIZOWTIE, WMARE T 7 —F I 3R ZZNBELN
HE[EEMENRH D DT, FETETH D,

IR ERAIONFEMEICE L T, oMMk, BET~NSERE 2L, BRERSE
AN, FBICEBRERASND 210, B SN DEMEREEICRE S N2V
BERE, KRB OSBERIZOMIT DI LERREND,

522 EEERBIUET UAF—0 BRI

BEIRRBREME (2 & 213, BHEOESICERT 2 BEFIRS2N &, EE72UVB
RRERERTEDZE) BMELNADOTHIVE, 3T3 NRU PTZAPLE X OEHREM
A, FNFONRBHEFTEMICANDZ LN TE S, BEHDD DS Din viro THEE
ENRMSTEBRAITIE, TOBERMBICBIT A HREERT vy VRLEE LTEND
HLDEEZEZTELIZR,

EARBIANC B W THABENNICEEE2 525 L5 2ME (2 & 2R EE R
NA~DEY iAR) O—EFL, 3ST3NRUPTOATEET D Z LN TERY, LIz T,
ERRBLEN & BV 3Ee, BERRROE=F U VU IRRICE Y, RENRREERED
HERBHLETH D,

BHEEIE FVEEBET VL, BREAIOABEOFHMITERTRETH S, BRE
Ehic b FEERRE CHEUREGT (FE33HEZBROZ L) TV TERER-RENE
BTG AITIE, ZORBOEREREERT v VBMENWE BT Z R TE B,
ZOBE. —RICS bRIBREMIILER BISMZOWTIHESZSZROZ L) |

B 72 in vitroBRERIEDS IR WEEIT I, FTEAEHE 2> b BRERELA % BV Tin vivo D Y 3R,
BRAZEM L TH IV, BEYICEEI N in vivoBlRER TRRMEREREI G DR EEI
i, UBRBBPEZEONRBEELE IRV EHEBT L TELXARL, A6 NEHR
BREEMT DBENRY (M OWTIERESZSRBOZ &) . BAWE, REFERT
YU VEBRIICEM L THE LI AR,

290> 6700 nm DD ¥ DIFEHETHMECA 1000 L mol! em™ % EEBAPI®H 5\ it
WINE 2 &R EHSHE N OV T, BEHEITMZ., T VL —OFh 23—
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WCREE SND, FEERET VAXF—HBROTFRAMEEIAATH D20, — s
BRTESA & AVVZEEREHME & L, FIMERBROF CERIN B,

JEPTIREE & BB AEREMT R & U CEA S0 5 BR Al O 2 & M, ERROR
BG5S NDBEREANCET2RANCES>TIT Y, 2FBEL B & LS
CEL T, HEEARLESEAROMEICHTIRRAZEA TS, Sbic, &tk
B U R ZFHEIZBNTIE, BRT2BERICEIT 5 HE (FEARCERE Sh b B B,
BRI RY) CMAFIER O (UVERMEXEZBES 2R YY) 2EZET 5,

6. 1ER

13U THKRELZRIN L, MEC 75 1000 L mol” em™ ##8 12 A RIZE 5 Sh 5 {LEa W
(RIRE, BAREINDZEAFN LR LE) o0 T, ABHERT VY LOTEE, 3
BRI O—RFERNZHE S TITO RETH S, RICBITA2EFOHH L L IED2
L BB T RETH D, {LEWD B2 WML FENLE FEETA{LEMICEE L TA
FTEBZTRTCOT—ZIL, REMFMOF CEFETRETH B,

400 nm RFEDREDIETETEZRIM L, KEEL Y bBF FEFERY) ICTEANBRES
NHEEBTEE L T A DORIRBICBIZET 205400 nm LA EIZR SN B Z Lok,
WS EEEICET AREN D720, LA LAERL, BEF 10 BEEO/NNRDKEET
400 nm KHE DK E DI FEEITIEIBAE L7220, '

B2 CREEMRRAEENRABERR T 0 /T 20— L LTERT 5 2 L1k
BNV, BEZNL DDOHUREIR T A BT A2 (72 & ZIZCPMP/SWP/398/01)
Tk, BiZin viroDIZTFEEMIE AV REKREFRERHR akRERRD
DWVINMERRR) OEBEEAHEREL Tz, LML H, CPMP/SWP FA F5 A L7
EITSNTUEO ZNHLDOEF VBT HRREYD . Zh b ORBILREMBRICE
<, HKPREEERFOBGHERBENELS Z ENRESNTE - CUBke) . S5z, %
EEEMRBT — Z OREIR, 372 b ERFRENC BIEM D & 5 UVIK D 52 & 28 A
IR 2 EBIIRHBETH 5,

3 : MECHIEE D72 D DIEXE(L SN SEIFEEICEETH 5, BHREHOER|ICo
WTC, DITICHRERSEM (72 & 2 ITEMAIE-PUV~ IR O D @iEtE) & A%
TRtk (fo & 2 iEpH 7TADBER) ORENPDRETREH B, A ¥ /) —/VFHEEL
WIS L THERR S TR Y . MECORBIMEA 1000 L mol” em™ &4 3BIZA VLN
(3CHR3) o UV~AIRFEIRO D AR MUV ERIET ABRICIT, BENLBR (&
X, BRED D VIMEBRREICERTAT—T 4777 8) OWTEETRET
b, bL, R FFROI7aET7 4T HpHESEMEEFETHEEBEZLNIBE (2L 2T,
Tz ) —VEERFERT I VAR B E) IZiE, AKIEDOpH 74D E &M T T
BB RAR7 MVRIEZEIT) ZEI28 Y, BIEART MACMECOZERICE T2 HLE
RIEBPTFOND, AF /— VB TOHEIE L pHFFESLM: TORIEDRICHE /35838
B BNTZEAITIE, 1000 L mol! em™ L VWVIMECOBMEZEZ WA Z LIZTX 20y,

4  BURASERNER L-JE TiX. OECD TG 432138~ 5 1TV 33T3 NRU PTIZ
BWTEWEIES (H50%) THERERENE LI, TORTHPEYOL P TOKE L
BIE LR2WNWZ LR REINTWD (OTHER9) , EXRHOT — X DBRBOFES S C. =R
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BROBRSEEZ10000>5100 pg/mLIZ T 52 &A@ & Sz (CTER10) , K
EETCTZORBESE CHIRBEZ TIRWVLEWIIEEEEZE S &%zf% L%
2RV, EbiZ, EFEAKTIX, OECD TG 432T REMHOTFMEEHY | 2 Xh D
A1 2 Y — (F 72> Bphoto irritation factor (PIFYMEDI2~5 D], & 5\ idmean photo effect
(MPE)E230.10~0.150 ) O&%a . BEFHEEMENEDL LY, Z0oh7TIY) —iZ&E
NAHEEHICE L TE, —BROIOELZEHEFTME X 51T 5 BLENZRV, PIFEM2~5
@&%%T%%tbfk@%@m?é LM TERVBEEIZIL, MPED & T2 4
HEIhpnwZ &, T2 bMPENROISKRIBE THDZ L 2RERTH 2 &#EET%%

HIZH /b MABTRET 2 LB ONDBEID 2TBENL TR WIin vitrol2ED
A TC3T3NRU PTGt L o e 2 HBEARICEB L TIX, 7F—ARSFr—2T, £
Y FEE OHZERDO L, BIDinvivolRERZ1THOTIZ, b b TORBMHICELT HEY X
7] TOHHELEXDZLNTE 5#51—/—\%&;5

S KETIEHEEEASNARSEICE L T, BARTICHELRTRTERL (API
B LT T oEMAD %ﬁﬁu\f_;‘ﬁﬁ:ri CERIBE) FEERRBRMLE L ROGEDH
60

B} A
3T3 NRU PT : In vitro 3T3 Neutral Red Uptake Phototoxicity Test 3T3==— rF /L1 v
FELY SABNEHERER) .

Pl : ATA 74 AOREKRE LT, AFTE DTN TOHFERE RV CHIB %17
5Z¢THY., BT LHEMRREERT D ZLEERTHDITTRY,

JUETFT  AREEDHIZNI UV 2RI T B 5FOESHES,
R EAEK . RECREPTER S EER,

ESRES  EERHDWVIERMFIS S RINT 5 LIz i nsl&i@ shbts
s

MR EME - EER D D WVIEHRMANC LV 5[ &R Z ShaMmeEr, A%, 4
HERNRIC I DHEETH 225, B D 2 VWILIRIA O FR RSB L
WH D (NARBOETELR E) ‘

RE : BRHINAUVHA VI AIESEOBEMNEREY Y ORETHY . Wn?h s\t
mW/ecm> TE I3,

R : & BMEHUVSH B TTRIICRE S 5B,

MEC : Molar Extinction Coefficient (FE/VKIEFRE) 1X. HABEOEEICBWTHF
DHFEZRINTXHRE2REL GBEL mol’ em! THRENSB) | B2 LN O
DERIZLHIEEELZIT D,

MPE: Mean Photo Effect/, 3T3 NRUPTOHENLEH XN 5, MPEIXELS R EERIS
HiAR & Dtz E-S< (OECD TG 432%BH)

NOAEL : No Observed Adverse Effect Level (ZEFMHE) .
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OECD TG : RF B IR IBERBRET A 71,

AR TORERRER « BE D ERARBRERMER IR SRV ERRRER,
HRICERY « REFRISORR L LTAEL 2FHHILEMELE,

FR S« ORI DFER & L THOS T & RIGT A{LFE OME,

PIF: Photo Irritation FactoriZ3T3 NRU PTO#RERMNOLEH S 5 BHEHEER L OGERS
DICsTED H,

ROS: Reactive Oxygen SpeciesiI A —/N\—FF ¥ R7 =F VXO—EHEBRRE R V2 EiE
PEERSRTE,

2HHEAE . 2FBREZER L TREINSEER,
UVA : B/ RA (E&320-400 nm) , .
UVB : &4 8B (5280320 nm ; # EIZBZET A KBEHEO—ER L L TIZEE290-320

nm) ,

8.
1.

£ 3R

ICH M3(R2) Guideline: Guidance on Nonclinical Safety Studies for the Conduct of Human
Clinical Trials and Marketing Authorization for Pharmaceuticals; June 2009.

ICH S9 Guideline: Nonclinical Evaluation for Anticancer Pharmaceuticals; Oct. 2009.

Bauer D, Averett LA, De Smedt A, Kleinman MH, Muster W, Pettersen BA, Robles C.
Standardized UV-vis spectra as the foundation for a threshold-based, integrated photosafety
evaluation: Regul Toxicol Pharmacol 2014;68(1):70-5.

ICH Q1B Guideline: Stability Testing: Photostability Testing of New Drug Substances and
Products; Nov. 1996.

CIE-85-1989: Solar Spectral Irradiance; Jan. 1989.

OECD (2004), Test No. 432: In vitro 3T3 NRU Phototoxicity Test, OECD Guidelines for
the Testing of Chemicals, Section 4, OECD Publishing.

Onoue S, Igarashi N, Yamada S, Tsuda Y. High-throughput reactive oxygen species (ROS)
assay: An enabling technology for screening the phototoxic potential of pharmaceutical
substances. J Pharm Biomed Anal 2008; 46(1): 187-193.

Lynch AM, Robinson SA, Wilcox P, Smith MD, Kleinman M, Jiang K, Rees RW.
Cycloheximide and disulfoton are positive in the photoclastogenicity assay but do not

absorb UV irradiation: another example of pseudophotoclastogenicity? Mutagenesis 2008 ;
23(2):111-118.

Lynch, AM, Wilcox, P. Review of the performance of the 3T3 NRU in vitro phototoxicity
assay in the pharmaceutical industry. Exp Toxicol Pathol 2011; 63(3): 209-214.

14



10. Ceridono M, et al. Workshop Report: The 3T3 neutral red uptake phototoxicity test:
Practical experience and implications for phototoxicity testing — The report of an ECVAM-
EFPIA workshop. Regul Toxicol Pharmacol 2012; 63(3): 480—4388.

15



