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7. GLOSSARY

3T-NRU-PT: In vitro 3T3 cell neutral red uptake phototoxicity test
ADR: Adverse drug reaction
API: Active pharmaceutical ingredient

Excipients: Ingredients that are intentionally added to therapeutic products but
that do not directly exert pharmacologic effects.

Indirect photoeffects: Effects of an agent, vehicle, or product on the optical,
structural, molecular, or physiologic properties of the skin, such that the interaction
of light and skin or effects of drug in skin are altered.

IR: Infrared radiation 0.76 pm- 1000 pm
LOEL: Lowest observed effect level

MEC: Molar extinction coefficient (also called molar absorptivity, €) is a constant
for any given molecule under a specific set of conditions (e.g. solvent, temperature,
wavelength) and reflects the efficiency with which a molecule can absorb a photon of
light

MED: Minimal erythema dose:

MPE: The mean photo effect is calculated for results of the 3T3 NRU
photocytotoxicity assay when two equally effective concentrations (IC50) in the
dark (-UVA) and light (+UVA) cannot be determined. The MPE is based on
comparison of complete concentration response curves.

NOAEL: No observed adverse effect level

Nonphotoreactive: Drugs or chemicals that do not react with another molecule or
atom when exposed to UVA, UVB, or visible light.

Photoallergy: An acquired, immunologically mediated reaction to a drug or
chemical initiated by the formation of photoproducts when that drug or chemical is
exposed to light

Photochemical carcinogenesis: Carcinogenesis resulting from a reaction with a
photoactivated drug or chemical

Photococarcinogenicity: The direct (photochemical carcinogenesis) or indirect
enhancement of UV-associated skin carcinogenesis (e.g., sunlight-associated
carcinogenesis) by a drug or chemical

Photoirritation or Photochemical irritation: A light-induced,
nonimmunologic, skin response to a photoreactive drug or chemical

Photoproducts: Compounds resulting from absorption of radiation by a drug or
chemical

Photoreactive: Drugs or chemicals that react with another molecule or atom in
the formulation or skin after exposure to UVA, UVB, or visible radiation
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Photosafety testing: Testing for the potential of a drug product to cause
photoirritation or photoallergy or to enhance UV-induced skin carcinogenesis

Photosensitivity: A photoirritation- or photoallergy-induced reaction

Photosensitizer: A drug or chemical that causes an adverse effect in the presence
of UVA/UVB or visible light

Phototoxicity: A light-induced, nonimmunologic response to a photoreactive drug
or chemical

PIF: photo irritation factor is calculated for results of the 3T3 NRU
photocytotoxicity assay by comparing the IC50 (concentration of the test chemical
at which cell viability is reduced to 50%) without and with UV exposure

ROS: reactive oxygen species, including superoxide radicals and singlet oxygen
UV: Ultraviolet radiation (wavelengths between 10 and 400 nm)

UVA: Ultraviolet radiation A (wavelengths between 320 and 400 nm)

UVB: Ultraviolet radiation B (wavelengths between 290 and 320 nm)

UVC: Ultraviolet radiation C (wavelengths between 200 and 290 nm)
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TESNDEAEGRE L HOERERELRMAT L (Bl 21X, FAZEMM, BMER,
BNEEE), BESA~ORMIIRER, HEDCHMIZITORETHY, BENLBHE
TORBIRRADOFKHEICE SN TRET NETH D, ABEORFEITHED 2= FRA
MEZESWTRHli S ~&E TH D, FHMEEORREIC OV TITED 2 BWE 2 v iz £ TR
TARETH D, BEOABHEARICEN T, 258 IRE OFMIE— R HER W,

BEREDERE OGS, BMEOKRENE ORI LEMAT LA —IZ oW TILEE
BAEMERER & ARFENICEHME SN TE 7o, ERXARNY T =2 a Vs TBLT, B b
T VAF—ITHT D FREIIRATH S22, Zh b7 LLX—e5 1 (2
ELEY MROTTR) X AN T a R ERTW S EERIEERRO FEICHE - T
LOTHY, BLHEHAINTWDS, 207 Fu—FERAVLNLEE. BREERERANC
BB in vivo KEMEO—RIOHREER (LBRSR) 1250 T, BREMHRBR o har
DR UVER Y 2 —ADT VA VI L TERTRETH D, KT LLF—IZONTiL,
b FOBAT VL —RBRIT T @ e BRI o THRARMICEHMAEIT S Z & L AMRET
»HD,

3.6 IRFLEA S 1L LB D in vivo R EMERER

B R CIRFHER SN2 BRD & D VITEAI & TR LIRS Tz in vive Yo &M
RERETVIIFE LR, REERZ OB Z2EFEFMET ABHLSND E T, A
BERERE (RFCREREY) ZAWEEFD in vivo XBEHRBRETVOEHAEZEEB LT
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ELEZ 220, LHLRRL, BUSAOERERKIZET AIROLFEEO FRIOEFEMEICD
WTIEARHATH 5,

4 BEERIZIT 2 RV

LR DOWHREPMAAEZNHRENC (ICH M3 (R2) 2/8), ERREMET Ot a7
IO DRER IR AT a VINEET D, WEITHIIE, KEHIZOWTRI T 4T 2 H
W ERRRBR TR L CH BV, H D WITERREBRICE BT FRA VM2 D
720 | BRAFELZEFEOBERBRICEZIAT Z L2 & - Th RS MEFMICE L% A
H5, BRICBITD U A7 MENE FHISNAGE BB REEETROE=F ) 7
PSRN B RMEDET =X Y U T ETORWI E bR SN D, FMRTRICONT
TIHEIY R AR D B, A — AN, = A TIRESN D,

5 REAETI

SRRSO E HT B IEEW DKL REFLT > 720012, FEFRD in viwo B in vivo
BRI ONC B TS DR TTHE T B, & OB ML 2 BT 5 22 R
PolESN TV B, WENCER S NI 2 b ORBO—o T b RHIERRIE BT,
ZORAITHBEEER LR BO L EL DN, BIHRREILLER

BE41 Db At ERIBED 5 B (LA M) L HEEIICEEL LI LA s DXL 2RI D T,
ZOIEWY T A BBHFEORHEL DI L TERT <% Th 5,

5.1 £FMA SN 5 EREMICHELE SN 2 771

o — B P

JeFEME DR IE B IR 5y O AL FRIIE I EE DV TAT 5 23, FEERER MR S0 4R
B VIO E EOEDBREEN R EE L BER T OLEND D, ARG D MEC 2
1000L mol™ em™ R (290-700nm) T B34 ROS DEMMBFRD bNRWIEE, HD W
JZIREE SN AR O L2 WAL, BRI AREMRBROERIILETIIR, &
MCBWTHBHIZRFA LW b0 LB bNnb, FREBICEE LRV (b5 WIS
En TV BEICE, KRS 2 WITERRFIEE AW BRSO A LETH
Do b MIBITAEREMIZETAY 27 7 AA L B MEC DA TITON TV AHEIE.
MEC DR EICAWEFEIC OV TOME RARIER Z R T RETH D (ER2BH),

B BT

— I, BHIOYeEEMERER & L CIX in vitro 3T3 NRU-PT 23S X%, 3T3 NRU-PT 1 &k
BE TR RO FRENEICEN TWA Z &5 5, 3T3 NRU-PT TRAMERRNE LILEEE.
DOWBE\ITRBEN RN ETEZER—RIIZTANLNTND, ZDHE, B
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DEMBITIMETITL<, B MNZBWTHBERERA L2V bD LEEZ NS,

WS OMDOEET (B2 ITEEEYE) Tk, 3T3NRU-PT DbV IZ8 e N2 An
TR A HTME L CEBTHIZ ERAETH D, —RiC, BHSHWERBRT Y
A UREET, +RREEELTTLOTHI 56, BESRIIEBEY A7 B0 bk
ATHLOEEXLNTNS,

3T3 NRU-PT TSR RBE ONTHE. in viro THHE SN2 HEBIED in vivo IZBIT B R
& & OB E ST B 0, AR R in vive YRR A FERT D Z L A TFRET
HD, HHWIE, BERICBWTHERY X7 OGS,/ EH-EITH 2L bARETH D, 21
Wik, REBREHRORDY HEWITHLEMEY X7 NEUNCEHE S5 £ T, Phase [ RO 1T
DEFRFRBRICB VD CORIBREL D CFREWRT L 2 035 EN D, KELMEmE. £
B OWERE x5 LTG5 23To 5 (Phase III, ICH M3(R2)ZHR) BNZET LTWARE T
b5, WMUNIERM L2 in vivo XEMRER @WH 20T b)) ICBIT 2 RE/KRIZ. 3T3
NRU-PT OBMHRR LY b shD, 20 L2 EEe, B BRE/MIMLE TR,
E MIBWTHBHRIIRBEL L 2D EEZI NG, IbIC, BURERIZE T 5 EME
R TORMRERIL. a2 BV in vivo BBROBMERR LY bELEINS, B2V
7= in vivo XEMRER H 2 WITERR L BERBR T CICE i STV B354 1%, 3T3 NRU-PT
EEMT HMEIT R,

5.2 REACHA S N2 EIBIHEE SN2 T i

55— BB

RIS S0 5 HADRLS SRR TR S 5 55— BRBERTAT L EE 3RS Y IR S h 5
MR 5508 5 720 5 B R RITIE, 240 Sh 3 ERKICH L TR BRT
VWBHDLALThD, RERSRAEEICEER S SNB), WA S Ak
CBESNA (BIERNREO, U —2) SAERE . LIRS SN ERICHHT
5.

o5 B PEETAT

B G B OF I D Y FOGHE % 3l 2 72 DI EE 22 B EH T (Fl 2 E, Mg
RS L > TRENRFIR S 72\ #8972 UVB B ESFEMR TE 5) T in vitro 3T3 NRU-PT
ERAWDZEMTE D, In vitro THRRIEEDH BB RO SN2 -T2 B8IE, B
REHNC BT 5 2EH R NBERT oy MTBEN D EEZTELE 220,
BRRBANCRB W THBERICICEEL 525 L ) 2E (B 2 1 XREERMECHEAN~D
BV IAZ) O—HEL 3T3 NRU-PT DA TIFFHA R TH D, L7oh - T, BREAZ W
P BT SRR R T D Z L RBARRRICBIT 2 5= VI RRETH D,
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FEREAI DN A FTMT A - OICERBE SN 3D REET ABMERTFRETH S, BIRL
723D HIBETNVOBEIZOWTHMTZZ LAEETHY, B ThILI, #l2iE, £V
BREORKEHAWEY, BEKMERE LV S, BEFMAFLHEST &S TH D,
INHOBEEFHTICEBWTREBREEET LV TRIEERIEONIZEEITIE, £ ORA
IAEEERESRVWEHBITA N TED, TOXORGE. & MBI D0eEMITAE
CanbnEEZ b, B2 5RBRERIILERN,

H LY 72 in vitro BERR DN 2 WBEITIE, FIHIFHE D & BRREH 2 FIV T in vivo DEI) %
AW NEREBRE EHE L TRV, FESROEREN RS S5 (ICH M3(R2))
b OHEEATMEL THEY, BYNCER I in vivo BRER S 5\ e FOXENE
R CRERENE DN S AIOIS AN EE R B SRV R L TE L AR,
ZFOXORBEE, BEERICBIAIABHIZIELZN LD EEZ b, BRHIABREMIL
MET2,

BN M L7z in vivo EBMERER (@MW H 5T e b)) TRERBERENE LN HE 1 in vitro
HBRICB T ABMERREL Y bEESNS, TOLIRGE, B MCBT 2 AEFHITAE LR
WHDEBZ b, B RBERIILER, XDICHEEICERLZBERICBT 2065
MR TR RENELNTZEAIE. BD invivo BREEOBBMERE L U bESLIND,
BRIl TG EE T2 2 L BRI SN REFRER/ATIIHYH 50T b &
FN Tz in vivo IZE T A RBHEFHIICI A THET LAX —HOFMESLE L D, BT
Eis SN @ El 2T VX —RBR CRIEBRBPELNIZEE. —RANOLT LA X —FF
FHENLDVHDEEZ TWAHFINE (BULBAR) bddD, KT LAXF—HEOBWET
NDOEe FTOFMOFREMEIZENEZZXTWAZ b, BERERANIB W TIRERRKRIC
BUIFAAT VAXF—FHMEHREL T AHFEIMFE CRE) v &2,

5.3 IREFFEAE &% 3R HER & 0 2 BRI 1 1
85— B PEETAT

F RS B OB MM X5 5 3 — BRI & 5 SN 2 IR TR =BTV 5 b
ONEAESND, BEAFIZIRICESESESh, 202 0 60RE S0 D RicBET
2.

5 BT

BHNER Sy T TR O S % T3 2 7o OIS @ e BRG T (B 203, D
EEICko TRENFIRINZ ., B UVB BENENHERTE D) T in viro O
3T3-NRU-PT # i\ % Z & TE 5, Invitro THEICHED H DG M RDOT bvieino iz
AITiE, BRREANC BT 2 2ERAERRT Uy VBN DO EE X TE LR L2,
SERR BRI Z T in vivo FEERRRBRICB T 2REREETH L LB DD,
REFTERE (RS 2D VIXIRNES) TOEELI N in vivo KEZEMRBRIIBIED & Z
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AEERET. BEHDWVERERSEREONZLE LTHE h~DOFRMIIRHTSH S, %
NP ZICIRBFER SN DERERICOWVT, ETFTVBHEL S, b b ~DIREEFEMEO T
PEDSFESL S D F T in vivo DRERMFHIITHESR I,

HRISHEZ B T 2B RIS 8 2 WITEENE AV 7 BRI+ S I EE L &RV RY &
REg & TRV,

6. TR

ER 1 OB CEEABRIMEERN L EERR T 0 77 A0—8 & L TEBT 2 LEITR0,
WHEIZN DODOHILAY 2 T A # X (] 21X CPMP/SWP/398/01) Tl in vitro \ZBT %
SRR 2 AV D EKREFRERR (LA EEFRRD 2 VI MERER) 2AY
T BEEERBROEREZHELEL T, LELERRLTA FIALURBITENTUBRD
INDLDETMCBITHREBRLIY, Cho0RBRIBRSIMENETE COLRGERE OB
PERERBELDZERBEINTER CUR 7)., EBIEEEEERRT —&% R, +
72D BEERICEE LTz UV KIEMEO R ER AN T 5 EHITL < OBATRHE ThH-
oo KEHDOIr—Z T, HBREBUEE LD AN =X LIEEEMBEBOAERD X 5123k
BUHEEAELDAD=ALLFALBDTHY, WFOTY RRA 2 MK LTI ORBR%E
FEheT D MET AR,

HEAR 2 1 290~700nm @ UV 5> & AR FH O £ VW 4% (MEC) %% 1000L mol™ em™ i
ThHLI2HEININBZEMEOBERIIR N D LHET SN G, L LR bZEOfE#RE XHT
DI DB SN HESREZAVDE I EBMBATHY . FNHICHOWTUTFICEH
5,

B2 OBEIUZ OV T, TRV R R EERE (B 2 TS UV~ AL o BiRdE) &
AR (B 2 I TBER T pH DREINBWIK) OfE»DRETRES D, A
Z = AEC R U CEIR S TR Y MEC BHME® 1000L mol ™ cm™ Z B AN ERH L
REORBRICAVW DN, KBS OEDB N TEKRODH D UV~THIE R T bR —RE
2100y MBI DIRETHONS Z EREIRFFEN TS, TN THIBENRRAR (B 212,
WOCHIE DEREH, MRETDOTY =T 4777 b, FEBILE) ICo0CIEREICEET
NETHD, bL, DFFDOI7 a7+ 7HEEN pHEZMEETHEHEE BlxiE, 7=/
—VHEESHBIRT IV VR BRI E) 1ZiE, KB T pH=T4 AB SN HET TR
N7 MNVERET DI ENERBFMEEZITO ETEETH Y, BKFEHEO D DOH I fF
W (RIART PADORLENRIOZERIZBELC) L7725,

NRZEMIZET A FTORERNRY R TERAA L FISMEC DRIZESLE D TH D8
A UV~AEERINA T MV DTN NBTH D, ST 7z o0 CTEEERIC AW
LHEMEREFETHILERHD (BFIZIXGLP, GMP H5 W ixZh tRESOEHETTY U —
AENTERy F PO/ DOTHD), SHEITERTE CERNREES TR TRTIIT
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2572y (B 21% HPLC-UV M & DOV IZEBH D UV-vis spectrophotometer) , 73T E
EFAE AW E R ESCFEEEDRTTR bR, BRI Lo TiE, 201
WITHFEEHOLE Y ¥ a VICREINTEY (FERRS OWELFRY i’g@rﬁ) [ERES
SRTDHZLENARETH D,

R 3 2HEA SN 2WEICR T 2E BT CHEERAE LSS (AT 290
~700nm T MEC %% 1000L mol™ ecm™ Z#8 % | mmm?éwmbgn(ﬁ%%%mbtﬁ
B HICRE SN AT D) DX, BERETHEE ER S5 2 L 2ETNLE D D
WCOWTHMEZRIET RETH D, KICEZHEOH 28I [HFET D] T 5HELE
HICEETDHZLEIRETHIN, 2HFOBRENEE T2 I LT RGE BT
ARHEORAZ) i eet) 27 %ﬂ’fﬁf’é DERELEZLN, BEROIRBRIILE
7200,
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Phototoxicity Testing:
A tier strategy

Supplement to ICH S10 step 1 guideline document
10-Jan-2012

Phototoxicity Testing Strategy: Tier 1 (all routes)

3 Questions

one answer “NO*
SR

otherwise
(all “ves" or
“NOT KNOWN")

‘Tier 1: Physicochemical Properties

7

ICH M3 R2: to be completed before Phase il

Phototoxicity Testing Strategy: Tier 2 (dermal route)

Alternatives to consider

one

—_—
“negative’

Routine Monitoring
Phase /it

u
forruiations ¥ | R. Monitoring Phase Ill l

AV i 4

’ Before Marketing: Do definitive risk/benefit assessment ]

Tier 2; Experimental Evaluation

* may e asked for by FOA for compounds that absorb sun light and are positive in ROS assay

113

AH 14

P‘hotbté‘xiéiyt'y Testing Strategy:
Caption for Figure/Slide on “Tier 17

Phototoxicity Testing Strategy, Tier 1: High-level flow chart summarizing
the physico-chemical properties assessment. It is not necessary to address
all 3 questions — a negative answer to any one indicates no concern for
phototoxicity. See section 2.2 and 5 for details.

Caption for Figure/Slide on “Tier 2, systemic route”

Phototoxicity Testing Strategy, Tier 2 for systemically administered drugs:
High-level flow chart summarizing the alternatives within a cascade of
potential experimental evaluations. Whether all (or only individual) options
are pursued depends on the strategic decision of the sponsor. See section
5.1 for details.

Caption for Figure/Slide on “Tier 2, dermal route”

Phototoxicity Testing Strategy, Tier 2 for dermally administered drugs:
High-level flow chart summarizing the alternatives within a cascade of
potential experimental evaluations. Since not all dermal drug products may
fit equally into this scheme the details as described in section 5.2 need to
be considered carefully by the sponsor,

Phototoxicity Testing Strategy: Tier 2 (systemic routes)

3 Alternative start points:
£ Z -

one

Tier 2: Experimental Evaluation

e
“negative"
. [ Routine Monitoring
Phase VI
before Phase Il and ing: do ri

consider label if warranted (warning, protection, restrictions)
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ARFSCIL, LT O 3HIC L VRSB,
OXEFEHETERGS (PIRMA) 12X 5, ER
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BT 201 RI142 (SI0FA RT142) REIW
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ARIZBITAETA RTA OESLIZETSHHE
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DETOEBCETHEOENOERHL — X
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1. BAFMERBA X —ADEFIZOWT
AREEZ, ICHIZBIT S GEARX) v—F0 77
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2. FEDBHROULE - FRITIZ DWW T
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NEG CARCEMEIZESNTT v b 24EM A AFEME
ERMETH LRV EERBET IREOHDLE
B8 BRE LT,
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HEEICBUYAEMEY—-F 7 —7 (ICH
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TOB RIS LT,
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C. WIEHR

1. BAFRERBRA T — ADEEIZONT
PhRMAIZ X B REDEF13, FEEEIZER N2 L 5
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OF v MEMEBMRBRICI T, W2 DR - Ig
FTh DA RET DT (R
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