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3% 5 35 FRANE
QAR DS olast FEANE Tlol=gtel

2 AR (Reconstructed human Epidermis, RhE)o] Alg=2
3 AFEYFFY A FFd mE FEH FE vhsAdS AEst
B FSs AR @42 203 vlwst] AFEH GRS ZA}&?

2 AEZEAEESY Az HdasER FEA=EY v =

mlo ;% rlr rulo

=4

B Jlol=glelE 2719 ASE AlgHel 3= 9o 7t AlFEY g3t
Q14 7] 2 = (EpiDerm™ 2 KeraSkin™< A}-g-3tt}.

2 AE@HoA For AdEEE AREdS 9% £ F 71 ¥ (Epithelia)dl
Zog A& & F do| =25 YAWGn vvoel A BEdS dod
w ‘il ovitro AFAFAIY: JAAFEEDS o] &3 AIFHOECD TG439) el
Zled AFEZY = 9 AMEAES SAAWHA ‘In wvitro 3T3 NRU
FEAHAEHOECD TG432) o 7led ®EFE=ZFAMrradiation) HxE =3t
A8kt
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) iz

k&A1 E-Z(Photoreactive chemicals)o] I]&o] =4 =29 % 24 3Environmental
light)ol =Z&E WA EA4FAF(Reactive oxygen species, ROS)e] A Fo=z
fridsle MEZ &8 B3 SA45ANES F58CEAF)oIg ok

4 T 0 =&= O°

U5o] A== #3} - vjefd RIE &9 o8] =9 AdEde ma8os H&3sia

o =
FEMF2ANA 18421-2447F b wjstal A zA ] RN F F2AE
A @e aFW MR FRA IF AZAEE dUH FaE HIE
F54e AR}

NZzPELL MIT BAHo g =x3tm, A8 MTT [3-(4,5-Dimethylthiazol
-2-yD-2,5-diphenyltetrazolium bromide, Thiazolyl blue tetrazolium bromide; CAS
number 298-93-117}F &ARFgo| ot AM ZEvpigdow HASEHE Ae FE3
Microtiter-plate Spectrophotometry2 3 &z o2 =43t}

FeAdL FES FYAHLight quanta) 45 28 =2 322 Ald A [UV-VIS
Absorption Spectraoll th3 OECD TG101] o] wet A dEZ2 & (UV)/7HA] F(vis)
T 2HEHES gAstool stk & FFAIS(Molar extinction/absorption coefficient,
MEOZ} 1000 L mol’ cm™ wgiel Ede 3ukge dod shsio] wome
BN o] HRdtA ¢Fe < Uth

w3l =, APe] oEe =24 BbEE £3) Be E Ag@rlelEgkle
Ag 71 Mo ZIE =z 9 ]

4 gt ¥ =2 TS B AP Hgo] oyE
T e, 32}—? A3} Weo] AF =&(Combined actiomo2 Yeld 4 & 71E
2 FRASA, FLE2Y], LD S A58k s ackd AEHS

syt




B A HHAS Tk HolElY) e A9E A AlY g Ao itk
5—1 A HA& %53/\} A AFEH] FEAsIEHAY

: do] UVE F3te] UV ZE 9}

2o 98-S %}EE ANEdER] Y ¥ 24 s== 10 %5 2FAE ¢ Aok
Hog {FAT S ] HiAe Ha sty AREE F=ddA A s
NEgAYNE Frd = s JhH FEE F R WEEAReplicate) S A= A o)

« F8A AFEF: ZeS(Ultra-pure  water) EE S45899(d: DPBS =&
HEgerl Z3Eo] A e HBSSC 2 ZAZTH AHEEHE S8 =
FxAE BAoA Hdol douA FEE wwld AE P FFF A E:
Hed e = HER 59 pH A A eho] glojof gt

« A8A AFEE: F7)EGesame seed o) EE ZIEF A AUV FUt
Yo RhES] ARE 7FsAdol FHE FuPE oY J)d =AY E
oA BHETF FE& AFEHY AF &F oetE: e oMESYHELY
EAU:] viv)S AFEE S dTh
g FA|(Vehicle)E AHgshe 749 A9 P A AdAIeke] S84 Il

3l AAHE AR ARAAE S I A AFsH, AFEEY HHAZE XA

Re oA gAlE B 8 B £, 259 YEE -8 2R JMedte

o ol AHeE Utk

2) MIT 7+4

Aobgle AR EDA APE $U5] A SHYHE BAFZMIT 248)e
da ARl 4 BAG AL ARAT AWEAe] MIT B4 o
¢4 Pshel SdEs Af CMIT BHED 3 B4 9y e
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GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

3 FRAH=T(HFIAZE DPBSYE 49 FIAdETH Atz $¢d, VO 2
JZ(PO) 2t FHEAFRun A FAloll Al@ st oF gt

FRANET: 2e5EEd =2 7EA) B WEEEA =24 734D
= =
L =4

E= g3t Chlorpromazine-HClo] F49th dAE 945S st AlE Sdoll A
Chlorpromazine-HCl®] &-#HH-&-371E 98] F714% T8 AFE & U

4.2 XAH(Irradiation) =

ATHEE 29 1Y 1 Fx).
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7|55 7} A3REo] lojof 3

ZA1e] B33 A} E(Spectral  irradiance)=  oke] U333 fFAbE|oF 3t

Mz gFs E92g 7]97F UV BB sHA|Stabilizen) & st 71wl
Z ==

WEHe 2FE"S APHAA AgEHE A9 $d3 TR/
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B7C £1C,5% 1 %CO;, 99 % £+ 10 % RH) w7l HA 6083 &
Epiderm™ PT(Phototoxicity Test)e] HMujere &2w F<¢k 7HestAw wjx= 7‘4%
60%o] AubA wAsor Fth KeraSkin™ PA(Phototoxicity Assay)e] Zuj e
Aol wjx] wA #4 glo] 18417l A 2447t Fot 7}s3tch

[‘O

1B 22& w7l A AW =7 ol MAE 37 T=
|gede A8 Agede v

2 NFEd FH&

RhEo] AFEHAS Z4 HL3Th ZeF T F84 95894 3%
NPEZ 2§ &9 50 uL= RhEel =& Z &3ty 7PEA H3Ed, 223 4%
73 T2 = gxgE dI = fARE AHE ARSSTE 2de g3)g
NEE=de A &9 25 ubE RhEd =4 A&t 1274 HF=d, 8%
A B T2 A= FAEE IS AEST 24 9o 124 HFe 3o
golakA] gud HH#d YdE vAd(TE FEHHE F7HHA B =7E 22
TAhHOF AR £ Qh IRl 2Tl H F e FIAY A AHEY £HL
FEgAol o3 MEHAS IHIEF AFEHoF i AT, oEE T&

20 ul~25 uLEs 9=A

A E RO ERAUD ST HE soL
oJuTh ¥e §BL ALZHS Yo & Uv] WEol

ﬂ%

=245 AT F =4S Wl da F2F Gl shRR18AIXE~24417h)

< A = d=dert 2dE UAA f2
HBSS) 0.9 mLE A& 6-well ZHIEE ZAS &7|IAY 438N 03 mL =&
0.4 mLE A& 24-well ZHER 22 S S0

3) ZAHlIrradiation) =
F2A 2FGHme AFHFF A 6 Jem® 2HL sl A AF
A AT =S
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*313}04 ZHoE @) olefol] &Ll Are AF WS ARESI] FHOEE
714 mr BZAE 1A e 1E(-Ime Zg o]
b2 Qb BERAF e 2AF

5
L 1147} AgETHA B E

FzA7F ¢EEE "@F CMF-DPBS(DPBS without Ca®* & Mg™)7F & A&y o=
7t 228 AHIT 2d mHN BAS FwHoz A 98 Epiderm™
PTE oF 203]9] M#o] Hash, KeraSkin™ PAE <k 1089 M#o] Hasic)
zA #Hg® AL Arsied FHE s EARZ J)Ssan HFHIA
ZFA AL ATE AHG BE =ML 71T 09 mLe A MAVE E A2E SHoER
T ZF 229 FHL Hit HEY ERECE ZAXYHA EV]E AATH

NgEdo] FRAE WallstAY aAdsts A9d: 22 fFMoY BEH%
) FERA Ee M % 2dst7] A, z22 o ;‘4%51 dgd-S A Aok gt

4 53l AlEEEL FEA}
A AESHHO R 0]% 7Fs{(Bioavailable)d}t}y.  UVA/7}A] 3341 o)
a@3at7] A AFEEAS AAS7] A8 A=A wiR|(o]: CMF-DPBS)9)
dF WES AT § Atk FRAF A HeEH AFEERS A B

BzA A 18AT~24M 7 =L FxAL FoF 84335 A Z(Reactive phototoxic
species)o] frEEe FARD YR MR ke ZFAMEA AFEES
A 71710 FEI AZFE BRASY. FRAF 3 ZEASERACA 23F S

SHE (184 7E~24 41 3F) Wl Rt

4) MIT AlZAEE A3
FEMFELAA  1BAZE~244 7 v g 2ol xdd JAMEE 6-wel

e} <
AAstE FES Bl 24-well MIT Z#HolEY &% wel®2 £7th 37 C=E
7Fed 1 mg/mL MTT &84S gdllo] B2 24-well S ]E/] AT welld] ==&
o]&sl 300 uL¥ W=tk 24-well =




HH%‘:?EE} MTIT 249 AF Azte= Aldiel met G254 o o, o g

MTIT "ol EUH JAAEE 24-well EFHolEoA 7AWl TS JAAE HiEE
v Az Ee Fol BE=E &loi =715 AAs Ee B AMEE 24-well

MTT ZdolE9 3d wellZ2 271t} Isopropanol(FZ& £9%) 2 mLzZ X3 &
FE3. 24-well ZHOEE ‘Q%(J‘rﬂ}ée o]-§)tal H2oA FHA 2AZE FF
ZHolE wRZ|E o]g3dlY HEFA EES TErks FEAT = O
WHoE SRR B FE3e A% Jhestth flo AT iR SHoEE UWEd
T EEA R ARAN HE AT A FEIH FE= LYS Hs] A
ZHolE wHbr|oA HA 1583 E59] &}

FZo] BUHA 274 AANEE welldA &9 &8la FF £89& AANET A
wello] metAY 220 FHE& 0120 AlolA FAMEE AME) FF 890
JAAEE 7AW wellol EHUEESE 3ttt 35 §9o] Fdsid wj7tx] =log =
SHE HaA 33 foliE FI"ste] £ Foh 4 2AEE FF §9& 200 uby
EHola e B2l 96-well flat bottom microtiter Z#|o]Eo) IOz &7 Frf
£ =2 [sopropanol 200 pLE blank wellel ¥+

96-well ZFolES] FF=OD)E= 540 nm~595 nm IHFA  Microtiter-plate

SpectrophotometryE AH&-3te] ZA3h=dl, A + 30 nm WME 3j2 HEA] 570 nm

A& AFgslE Aol Eh Fx HE|(Reference filter) B5& B QA ¢t} = g
_‘%‘_

Wog xaEnpi FEE AZ9 TE HPLC/UPLC-spectrophotometry = 37 gt
TE Utk
4.4 NEYES

7t NEEAEE 4" 0D #2 FIAURFAHEZANS=E 100 %= A274) din|
MEZAEZE(%)S A4kl AH8" . HPLC/UPLC-spectrophotometryE  AR8-3F 73-$-
22 MEYEER)E 5L FIAE AR FF Atz & MIT ZE2npzt
=z W1 o AgEZe] =F8 Aoldle A A d2 MIT x=2wnkxd 13
H2 o] v &%= AxtdET

®)




gk AFolMe] 72 AEEA m: FAUEE Ag 2GS 3T
AZPEL(EE 22 ol 9 AP PIARET A2 2] G

Hlwste] AT upRZMA R, FERAE A @2 OFAdA 4 AFEEE s
FeET A ZA(-Ime] *JEH@ AZAEEHEE tixzTe AZAESER]S
dFets FIANET A 2A(Ime] Ho} vlwste] ALbdEn. tizee] E
A ZAEE(%)E Bt Z2e] +Ird -Ir 5 8 o 2T AZAEE%)=

FRG. FAE theT 2k

45 MTT S2SY L QM 21 BY
ANPBAe B B4 A
ohleh o)g mAY SANANNE Be AYE Badstel A
=48 Bk ol @ g Ba) 2o
GG AdBEel % W oagEth AEEdel MITel =

AN MIT A, Az AL gAd, =2 Agagels 2andw
BB ATAEE 24 Ao AZHe dER 2A g8 T YxTe
MAgstelop BTk AAd MIT #9 8@ §4 Aokom A 4L mAsE
ol g A MEe WR QT % o] e OECD A% A@Wel o

3

22447 A HSOPES Fxah,

AHA MIT S9AE 28at7] 98 24 APEA] Hu v =5 N2 Znd
MIT &9 Peth AQEZAS T3S MIT EFde] A mE= Aoz wsd
g Adede AxHoR MITE M7= ACE sy, 350D 34 ==
HPLC/UPLC-spectrophotometrys  AHgsh=  Zzhs @7/l2 APE® RhEE o] &3
F7HARL 715 Aol s HooF ATk olHT F7t Vs A2 o oA
7R APEE 22e olgshetl, o] AR AoRRle AT FARE WAoR

ANEEdS S5 9ok H4 209 =& 234 WEIE@ERARES BlEA 7
g Dol MIT A4S B971g AdEds 44 H s=2 48% v+,
HlEo]x MIT $-dA4(Non-Specific MTIT reduction, NSMTT)S 715171




=8 doldle 2F0A A& AZAEERNA

A AZAEES Adtsket], BAEE Add sAld F8E FAN 2T Blaske]
A %NSMTT).

4 ARER Ee 25 - Isopropanol# RS of A EE AIFEERE QIS 14
7FeAE gy, FUHER] dizTe "84S ARy il EE Al #7)
2/E= Isopropanol(FE &)l &l AFEZ S BE43lor 3 2¢F L/EE
Isopropanolell &s]® Al@EZo] 570 nm + 30 nm BNA LS F53E= AS

F7HAQ) Btz AbgE ofof B,

MIT AgS ZsiAl Adsld 2% F3=O0DE 4T & gle 4
ANE=de AS MIT 220k S4S 918 tigke® HPLC/UPLC-spectrophotometry &
A28 4= Itk HPLC/UPLC-spectrophotometrys= MTT Z=ZvlzkS A &Fslr] Ao
NIEZDZHE MIT 22rpzkg 22818 4 A slieth. HPLC/UPLC-spectrophotometry+
MIT Z=2rpzt S48 sl BE T/ AFEAGA, 724, MIT &4, vig-dA)ol

AHEE = ATh

46 AT

E AEHE EA807 ALgs7] A AgAe & 1o AAE 6714 =2 S
SH2A B/t VEd SHEE YFaof gtk AAE =49 o] §o] 7HEEtA
AU 71EF &3 AHFE AFEE F gle AT E 1o Vel A LT AR
71%0] HLHAJt= AA|stol 8IS in vivo B in vitro HolE7E JdE gE
EA(: FAEDE AT F Ut AAE A gE sHEEES AMgste AT




SHEE S 25Y SEUHARYE 7l0l=21! | ANT|R2ES 0|80t A5y

AlSH(TGA98)

E 1. {8y
In vivo JulAQl FE=A WY
2 = H 3 ol U =
"?QEE%—]_ CAS RN dataz ‘l‘%zﬂ [% WiV 2= % vv]
F=4E3
1 | Chlorpromazine-HCl 69-09-0 PT = 0.003 %~0.01 %
o ghg
2 | Anthracene 120-12-7 PT e olMlE: 0.01 %~0.03 %
22]B 24D
3 | Bergamot oil® 8007-75-8 PT 2 0.0316 %~3.16 %
HIZE4EH
. o AEE Hils =74
4 | Sodium dodecyl sulphate 151-21-3 NPT = W =A%)
. AFH s =7HA
—-60)-! O Q
5 | Octyl salicylate 118-60-5 NPT L 0 B=A10 %)
. o LY mEE AP H1E A
6 | 4-Aminobenzoic acid(PABA) | 150-13-0 NPT R W BE=AA0 %)

Note: ' $AEEAL AHAAZT TEHATF ALE AFEZD F IE(Subset)old thg9
Z

> s W

S

10

710 ZAst] HAAGYL (i) YA o]l& s A, (i) BEA A AF
HLA(M) FFAAEEH Zd F5A71AD)E vebd A, Gi) & Aod seg7xE /M A,
(v) AZHAo Agd 34832 7]%(Chemical functionality)e el Z, (v) t9
ANy AFHNA A 715 in ovitro AHE AFTE A, (vi) in vitrodl A ExulEA|
d=2 A, (i) ST 54 T2 AAA I = S4E 7oy AEgH
7] vlgo] & A, Gii) AAHE S s Ay d 22 EF AFAR] 8 S A
PT —Phototoxic, NPT —Non-Phototoxic [Note: i vivo EF+ 3T3 NRU PT test(OECD TG432)2]
AZFAFNA =5 oH, sid H7E(Endpoint)ell sl AZFH i vivo Al@Hol §17)
o Fol] tjFE-E d/dd oo ZAS]

FPA = AAASTATY SEATFE 7S E AbdAT

o] €& — EtOH(Ethanol)

2 Y —#7]E(Sesame seed oil)
F=4 vhEe] AEAS EvEd 9

7Vsd BIAA Bergamot oil& AMEE A& AR AASA S Bergamot ol Bl
2HEZ ] UVAS} UVB FYoA 43 FF=E 7o




- AN ET Eve FHHETOE A3 7 N v 22 I AiE
MEAEE Zol= 20 %E 2H5HA] olof st
© FERAE MR EaL AIFEE FEAERTY AZAYSELE E 20 AN I B
el glofof gt
H 2. 2 AN@7I0|=2Q10 ZetEl MTT 2M#Hol 2N OD 2t 2™ He
A shekak A dekak
EpiDerm™(EPI-200) 0.8 2.8
AT 0.6 1.2
KeraSkin™
P ) =7 0.6 1.9

Note: KeraSkin™ PAolA= OD Zroll ohdt IA71E=S A=+ (Negative Control, NC)7
FPAtz=a(Vehicle Control, VOl oisi] Z7 HE2 HdAIdth SANETY AA7|ES
AzAE A%, B EANEFY AR 7ES AFH M Fd HAISHgoA A=A
Oﬂq]z:,l o] ¢147)%< KeraSkin™ =@ 2 #a](Quality Control, QO & AL&5H,

FANZzT JAA7IEL 24 AFRunY vE 3 sty el Abg¥Th KeraSkin"”
PAOH/H NCE =79 7|sd<S FUstr] #3 QC HFHo=Zrt AgHE W, VCe
NEEAY AA A ZAYELRelative cell viability) S AF=E38l7] Y3 7)FFEOEA
ZAPEE 100 %S AAHs = o AHedETh

© FEAR AR AdE REAdETe] AZATEE FAE A ¥l A3Ed
F@A N ZT 2 vlaske] 80 % W(>)ol<>101: gt} ol dzwe Az A=

WALA R 74 (Radiation sensitivity)o] §le2 RHolE=

s FAUERTS A= 24Ut Yool gk

224 b4 Bkl AgHEE 72 ARRA AY aFe kg NES
FE3 o Ak

11
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CHTUTE SIEE S 2= SSNAIEY 7jol=2t0l | QINIRRHS 0|83t =MAIEH(TG498)

12

B2 gEeld AT st olde] NPEES YUH AmgEel B
24 @3 AL FY FEo JUA AZYEET wmste] 30 % o)
z =

54 7bsAel gl Ao dZH,

g2 AEold Aee BE APEEe JUA AEAELe] F& 2AEA
Gn AU FY BE AUhA AZYEET wmse] 30 % ol F=) daHA
e NPBAL FEHEE B54 0] Y Ao d3dn

o7 gFH, HL& skt $=7F 71EFHCut-ofN)]]

5 % olstolr(EE ol AW, WHE-T(Replicate)lld 42 Azt BYA e A
HEEAIY A3t ELAsE A
Fefof ek ol B¢ F=4 ThsAdel Sl J

4
3
)
rn‘.
e
>
o
&
2
o
N
034;,‘4
o
o
o
v
<
E
Lo

) ANEEn R B
ANRYRIAE el A T

ASEE X WEHSENET 2 PEAHHET)

CAS ™, CAS W&, SMLES ¥ InChl ZE, T-24),

c =
Tk, el 35 AR FE7HA) §9 gehed AEAR




Na=-e] A, #5718, ARHS A dolH(drids 49
FZAGFIA Ao 834, FdA A ANd=de] &%)

AIRE RhE 2 EZEZ(IS5/H rtES 24 E8Y

Al

AH8-F RhE(HIX] & 3

FYsEeS 3k AREH EX RhEe| Uik BE A AH o] Auses FF
NEA[FFA7F TEEHA] == [QC &3t RaAl o Y= Al-Fshof
st oo ARE xgsof IeiE, o]o] 3E R = &),

i) AZTHES

i) AH7]s

i) Fejsta 54

v) sild 2o F43e(Q0)

AHEEE 2d9 A HolHe g s, o AR HA HIH
diolgel g FaAzet A QC dHeolge AA/MsAES EFs|ofk
SHOH(E, o] o == R k5.

SHEEZY] AFS 53 A Y49 sd=d g 7<

i
£l

g X
=2 7](of|: Spectrophotometry)] B R, MIT E2Znlzk AaFstol] AR w}Aa+
2 wie Qe AP, S8 AFE A9, MIT Z=2npxt A st

AR g o] AT

* HPLC/UPLC-spectrophotometry 2] #ZA Ao tjd Ao (L3 2-$)

Fd-=A 21
AHEE B AR A
B9 2@ EapA(Radiometer)o] A=A} EH

13



SHEE S 25Y SEUHARE JI01=21! | QNI R2ES 0|23t S YA (TGA98)

« B e nE BPEAZE(Spectral irradiance) ##H EA
- AH8E ZE 9 BE 9 5 B4
« EAA(Radiometen)e] EA4 2 BAo| g A
© A@AS B ko] A
© 9] Aol mW/em’E %718 UVA 2%
© A =EY VIR
o Jlem’Z2 Z7)3F UVA FHEEX AT
BERAL T A HigFE B olet FA FEE WE g Al Y=o

2

=t

-

ol
=]

Al E A}

CoeE ARAA) ARAZeE M1 F AL ARAR 2P
c gE AREA U gz 2o 8%

© FERAVE IS W} QIS uf ASE AFEZHY] T AA O A

- B A T/ L 74

= L - - R I B =

o AHZHQA MIT &9dA| L/ T AFgEHo| ALLH U227 FEAGEN DS
73 5)

c AFEE 9 2RI, FIANERT, AFstE 4 NSMTIT 2 NSCiving EE
AREE 22 wrE(Replicate) o] M4

« A8¥ RhEE 7|Hto 2 H g AA7|E/dSnd) oig A

b
rn

C AREA BE WA O AW E 2 28

BIZAI8(Run) & Alg 2IECIE

o

HU2T FYANRTY 24 WEF 7 AFH 57
- BYAYEE OD Fe| ARAE
b IS g s vasel 3E 2BE @ St

AN




24

OD =& MIT Z2vxt 93 |3, MEYESE%), B 22 AMZAASE%), =72
b Aol T 2 ANFEEE WHEAIRunF  wvHET(Replicate)d]  SAEk
tlolg o =3

ek A9, MIT A mes  Edo) AR iz 230D Z+=
MIT =Z=2rk 213 83, %NSMTT, %NSCivinge, EAE HFT U3
A ZAYEE)

Azl WEEAIFRun) B OAIE JdAZIEH #Est] AdERE 2 oo

BN
M

=dE 42 A
d2E 7er Il o A
ARG dEEd e A4V ES Faste] 43 S5ted T8
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GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

1l } H2(OECD TG498) [

A9 FEA: oA TEREL o] Q3F =AW
In vitro Phototoxicity: Reconstructed Human Epidermis
Phtotoxicity test method

) M2
L FEACEAE dA T4 =e e Hgd  3NkEAdE A (Photoreactive
chemicals)e] #}A33(Environmental light)oll =% HA FLEE F4599kgelth 357}
F57d=d(Phototoxic chemicals)oll =& 49, F5A w2 A=l 2t
AR EE o]F F7}

B Agrlel=glRl(Test guideline, TG-S 3F54el AA A HUleE, 53
FEAEd td AR T4 k= Wl &t In vitro A FRE S o] &3
F=A A dHReconstructed human  epidermis  phototoxicity test, RhE PT)&
AA A FErmdo ANFEHAE T4 HES T AFHEFFY FFd wE D
NE=HY F54 Fd 7158 S A8 dal AFSEATHRIFEFFe] Ao+
/e-39de Fx). FEA O FE b dFEHFEC] S wel Blusty
&9 Hd ZAEE WUt —“&:
dollA FHoE AAHE AFEES I, & 5 7IEF A(Epithelia)ol] =422
2143 & Q) o) =EHH AAWNUR vivoolA FEAHL o & At

e
o
fuj
o2
o
o
X0,
rUlo
£
>
e
m{n
mﬁ
2
o
e
(i
=
e
o
i

3.8 Agriol=gkele Ay R e HAFFH(Outermost layer)Q! 33 (Epidermis)2]
Aslstd g Agstd EA4E v fARHA BRete] AlFA4E A9 FEI(RhE)S
AALGn vitro) NEAS 7woz Fth RhE:= A&zl 2 7Tx(Histology) =

1z
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1. HAY2(OECD TG498) |

M T4 (Cytoarchitecture)e 7kl &y =2d&  Adstr] s dAF9
ZrA M Z(Keratinocyte) & MEYOZ ARgStth B AIFHE  ‘In vitro IFAFAE:
AT Erd-S o]&3t A|IHOECD TG439(1)’ o 7|€d AdEZY =& 9
MEAYEES SHAYHIA  ‘In vitro 3T3 NRU F5AAEHOECD TG432)(2)" ol
71ed ZEEZAHrradiation) WHE ZFste] ARERTE B Alg7bo| =Rl A=
F A} /\17\} %< 34 3-= 4 F(Reactive phototoxic species)d] WAL it
2R 7o 71 7k FHMEZA] AFEA S GAAT7] O FE AZE
Halr] 918l TG439el| 7led =2AtEg EX 6 1 AR o] &3kt

tlo rlr

-‘3.‘1

4. A AA7telzgiel #HE  FAAEWH 77| E(Performance  Standards,  PS)©)
e HZFHE  FuA@H(Validated Reference Method, VRM)2!  Epiderm™
Al @ (EpiDerm™ Phototoxicity Test, EpiDerm™ PT)o] A+8=21tH39). EpiDerm™
PTo] HAnkAd F3q58e U= 867 % L Eolx= 933 %(Phase I, 37§
A F 1059 AEEAESE F H AR HrisEsd, ol 1999dd Baue

z27] NEHS o83 ARASRIAADE T3 7 ALEIER@OEENO)(910)°
gk AMSH7Wad hoc evaluation)s <AZ ok o] Hlo]El= 1999 COLIPA
F=A AGa1EF(Task-force)oll Al /M= ATt COLIPA F5A AG1HFLS 3x4Y
RhE7} A @ EA A A o] &E[Bioavailability) e ohEE #83 =77 2 4+ I
22 Uyt 34 354 d=gkol AAABorderline)E UeERE A9
WS 3T3 NRU PTY HE Aoz %3ty A&t 29 34 Axs
=% 4 ok =3 3% RhE Ald2 354 fds(Phototoxic potency)ell o gk
< F JE AoE HiEAJG 20033 FE 20063 7kA] FHE FEA
i3k F&HAFTE= ECVAMS] A QS wktti(12).

il

ﬂl

5. 415+ OECD %54 7lol=aiele] 714e A3t/ 91s) OECD 354 2
349 AAMERARIE)E ol &3l in viro B4 B5A B7F wpel o 2ol
W ARAZAT A Jle BEO AFHAE HASAT 2D AEAA

EpiDerm™ d2mdg g7td 6070 o4 APEA dolguo]l~E SRaUTE F
HolEAEE APRASTATAA &R %kEE‘r 2 Bz IS HA=H@),
ol old WIZIE o] BFA ARge] oigk ZARE AAARFY] dFdFs WY
2ol th10). =7 ARRATAT o] Fo #33 2 JdTe FYsE SOPE

[}
ARESEAAIRE FA A ] ASATEA FE AL ol

17
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6. KeraSkin™ 33-=4 Al @ (KeraSkin Phototoxicity Assay, KeraSkin™ PA)S =
ANG7Hl = I(TG) 2 #d FAAFHH 77 2PED wet EpiDerm™ PT2
“me-too” ANFHOE JNEMU0) F AZFUDHIJS SHAHQA HE7F HIHPeer
review) A3, KeraSkin” PAE  FAAIZHEH 77| ZPHEIEDANA  FA 3
“me-too” AN@He| 971& %%—3}5 How WrtErh KeraSkin PAE Wiz =
100 %, Eo]%= 98.6 %, A& 99. £ Yeldg. B TGol *3+8 RhE 7]yt
AFHET ZF AgdHE Z2EF 31-?—1—9] =47 AE= B5F 4ANNEX 4)9
A A = o] QlTh

ol

7. B A@Ttel=gRlel] ALEH &olo] thid Fo= FE 1A AFIh

-

e Aoz BuHAtINHA5)IE),
] < HIE BE 2~HEY Yo 9 U E 5 &
PS4 FESE FokAlLight quanta) 2 HQ=E 3t} 1322
Al Zell TUV-VIS Absorption Spectraol| tfst OECD TG101l1 o we}l A EH
UWIAABA &5 2"9E"S  AAsYor ddD. &  F3A5Molar
extinction/absorption coefficient, MEC)7} 1000 L mol™” cm™ mjgtel B4 %J <
doZ sHsAo]l Yi18)19). °ld AL F=A WS FAsr] A& m wvitro
RhE PT E&= 7]EF AESHH AgS 53 F7MAde]l HBasA &g & AtHI)Q0).
Ankz oz o] YL BE AFEH HEHAT FtEH ALFEE T
ZAAAQA =F 2ol wet u FAHJI srej=Eile] HE&"H Utk HEH
ZF A EH(VRM, Epiderm™ PT)3 KeraSkin™ PAS *3}él= RhE PT Al@S o=
ANEFHOE AHgE F o, A4 7lo]=2kRl(el: ICH S10 for pharmaceuticals)ol]
2 T2 HEg EBAY A wAd ANIH"geE:R AE ¢ itk B
N@7rolEgelo) A A FEA(Test chemical)’ o]2te golE AFd ALgEHE BHS
2437 &) AtgEw Ed PixEEs EFE9 Ado] i@ RhE PTY ZH&
7FsAdd= Bdo] gloh dA 2A4do] 4zl EgEol thek RhE PT9 X*% 7Fsid &
THeY AH ARE AFHo|th EIE, APy A (A Bk E3)

d
d
¢

1

ut
o

ol o

O:

[‘

_{
Ol
L




0. HAZ(OECD TG498)

e B Ag7lol=gRlel 7sE d&
A ste sobd olH 3 Algel AU} 4?%312_% %91 1) 2
si},

_\1L
ik
$
>
K
:
rr
i of
_‘ (
Pllﬂ
X

9. EpiDerm™ PTe] 4l A(Reliability) 2 234 Relevance)S 2] Aol A
B719 S DHDGIOMENON0). =3 KeraSkin™ PA 2] §AMA W87} 2PS)(39 14
ANE  ane EESE fAAEEeR Sddos  AZHJGMUD. B
A7t Eeielo] AN A 2 dEmde ﬁ%* 23 NRSHEAS T
Al AN a8y gAFeE HEEHe £F 9 EREY FEXA
O27] 9% FAZA Fapsh o Smdo) —ErLOH EAgT. B Aldrtol =g
sletE A o] B3hatg oz dojd = Qe 7|ek FAES d=3r] 8] AR
orottid: FRAEA, FLuzr] =E= LAY 5L oA I ‘Jro}ﬂ
A@rtelEgRle FEAAS Fdshs Y WAUS AlEEe] drakE 99
3= Ul N sstERe) B354 7FsAS Hrksly] Yl AAEAE &skth

e
ol
-
N

2 o

e rr ro e

M o

T N

A

l

!~
:

10. B1= RhEY] thAt&A o] A3t o7& 3tA% in vitro RhnE PTE thAFEA A 9
A Fdd Fae @D, @AFANA dAZAEATE v st FEA

3g=s AEsHA XIdvde S/ ITH22.

11 MIT ¥2uidas 598 sels 2e Frae APEAHAED) =&
AAEDE MITE MIT zZz2roz 2R IdT F Ae ANI=HY A5
AZAAESE 7 Al Al@Al ZEs A AlZAAES SAHS AT F AV
ol MIT $hd&Ed 2 AZbdel BA  Agdoxelr o] o33k de
BAsk7] Qs My¥d tzads ARSsior & & JTHe2EE~69TE Hx). E OE
giote g MIT EZ=zZnpzks =438)7] ¢s] HPLC/UPLC-spectrophotometryZ} AR8-2 4=
ATHO7TEE~68T = F =)

12. RhE PT2 $3d A7e ojrio] B 2HEZ] UAANZY 99e
F45AAT dF dFE RhEZE BAE ZHsteA UVB =25 A" & dte
s FASATHOIE@II2Y. ol B 2HEHS UVB 992 dAdA Zste

2] AlZF Z1HE A Blalste] o s A-8-3HTH25).
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CETTE SHHE S 2=M SEIMAIEY 7lo|=2tel | QIR RES 0|26t ZAEMAIHH(TGA498)

Ao zRE Aoz Ayt BYx = S AA X (Borderline)

45 F HA REEAIYo] iz Fojok & ﬂu T+ W HHEAY

2 dhs A Al WA sEEAPo] FaEojof ok 7 WA g

Al A REEAIR S YT o lﬁd”%é/l TET BAA B EE3 sxolA 9
pzs

7} Wt 79 st AldEZe g W Al%é(Run)UJgi =83 ey
=% | %]

RhEoﬂ ‘:‘rokfé} FEE APste] AAEH. dutHer Fa% °1]v—~ sk7] fIsliAM =

E FHET & A== 371570
TEE F Y JﬁiL(Replicate)% AN@ste Aol Adsit. FAl A AlgdA
gk JAA7|ES ASEDAA AAEH.

Algse| iz

15 PTel Al 54 3 7Fsde ATSAe] gt o ATHIRS =AY 1)
AREAS =2H RIES AZAEEe At gas AFdgPel ¢S W

Hlmste] Brhgeh,

16. AEELL 5o =2 38 JdAZIRI S FAHIEE addE AR
#3 ZHAMER o]FoF 3xad RhEe| =4 &3ty 329 RhEw AA A
714 %(Basal layer), +=%(Spinous layer), 3¥}®3(Granular layer)3} Aol
EA8te 78 ALdF4 FAE A=x2T 333 A S (ntercellular lamellar lipid
layenNS Z3tsle= v A Z(Stratum corneum) L. g o] FoA gtk wElkA
RhE+= AA| 3 FoAe g2y =S APFoe=z mwsrle AHsid
NFEZ S IJHetA Fa sst=d 2 EFE9 1 = L R I s

o Z3st7] s AFH STHDE6).

-{u: JN

NE
&

]_
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1. HAY2(OECD TG498) |

o3 FEo AFEZS RhEd 4x¥oz #Hg3ta
% + 1% CO 90 % £+ 10 % RH)AIA 18A]71~244]13F
|EA 7. dubdgog 3757 =Y AIFdEETH
21} =1 Z T+ T3 RhEo =4 AH&3l1 Walste] Aldsich
7+ BAAY 2% W & Hure 6 Jicm® o QlFE B o2 FAEI(Hrr), UH A
X Aol FO-Irm) (M F-AReRS 38e35~39THe}t k=), 18A|17H~24417F

B AR =F i T 40 s AN zErixldo®E HEd YAEE MTTI3-(4,5
dimethylthiazol 2 yl) 25-diphenyltetrazolium bromide, Thiazolyl blue(CAS =&
298-93-DIE =AM F=3 F FFEE A F2AF AFHMIA F2=AE

34| ?%% A2l AE AZAELSS BAIT. Aurze AFH=
AZH FIAFHVRMF KeraSkin™ PA zto] 4#A4E FAs8tx 9ok, 7+ RhE
F=4 lé‘ﬂql Ezlg ME ANY Zz2EZS Heg nldxoe] gomg FQA
o] & Frarstodof FTH2TI4I).

&
o

§
oL

Jo

e

N
off
>~
2oy

BAAE ¥ BERAE 54 %o 2% U R IF
=
=

wate] ARt

E
[t

19. EpiDerm™ PTe] A& AMAE ZEBETOA F383 AARAZATWDER) 2 &
TEEFE " FEHAF ZINkRig. SE5ATONA AlIRe] AR s
Fde A% A5 FAEAR] AEAN JiAHE Z2EESS 2017d BE L HA10),
ol E Agriol=gilel 7l&® AlPW AAL 7|ute] Hith KeraSkin" PA9]
AN AAE AFoFAAA 4st SaFEUA A HASAE (Korean Center for
the Validation of Alternative Methods, KoCVAM)ollA <33k 7jdt AF(43)E
Z1Hko 2 g},

20. RhE PT= #E5A4S OFc @5 Aoz AH8E 5 e, 53 Ad=29
S3=rt AFHolAY FHxAHE 91tk OECD TG432(2)¢F OECD TG495 ROS
Assay9] H7}eE(Endpoin) o2 F54-S BT & ¢S o AT & ok =g B2
AgHE OECD TG432 H/E== OECD TG495¢9 =Fste] dAld Al d gl A
AHEE 0 e @®ADE2(29), BEA BIEE f%  FE=4dH7Kintegrated
Approaches to Testing and Assessment, [ATA)S] 74 8425 AH8=E 4 JQTH42).
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TN 3FRE S 24 SSORIAIRE 7lo|Sai9l | oINS RUS 0|3t BSMAIEH (TGA98)

/xlg/\alo hv

22. AAA W) AYPAE] RIES AE Ashs A9 49
BAG Yol wek RES w7152 S8 Bast Aok o
e, A

AN ARGl e sdEE AT A5 ol FldAt

AN AA MFEE S 53 Fasi
[e] [e)

ot

< & 1o AANE 67HA] =
Zaof BT AN 2Hho] ol¢
JE A £ 19 7l AF} 5L
mn vivo 2 in vitro H°|E7} U=
AAE A 2 sd=EZS AHEste 4

_

SRS
Fs

o

r
o
(=

o X

g
o
i

of ©orx O g

o} Y

N

o
o Ot (g b

et ol X o

fr ke 34

kA B B

In vivo
A=z CAS RN e ngA° [% wiv E= % viv]
data @FTEY)
F=HER
1 | Chlorpromazine-HCI 69-09-0 PT = 0.003 0(4’430-01 %
e’ 0.01 %~0.03 %
2 | Anthracene 120-12-7 PT =% DL 76005 Yo
oA =B H (5)(30)
3 | Bergamot oil® 8007-75-8 PT 90’ 0.0316(4‘?(;)’).16 %
H F=4EZ
& = A=
4 | Sodium Dodecyl Sulphate | 151-21-3 | NPT = }\]HT % ;4 /31(10 %(”Lxl
o 170
& H 7=
5 | Octyl salicylate 118-60-5 | NPT PO AL]E f‘i ;::i 41(13 E;;z(tgl
o 1 0 0
)5 A 5 A T
6 | 4-Aminobenzoic acidPABA) | 150-13-0 | NPT ioﬂeﬂ éﬂu H]*‘ 3 E‘xf(fg‘ : )7277%10)

22




1. HAY2(OECD TG498) |

Note: ' SAEEZL AAASH FH5AT APED T IEOGubsetolw thg2] 7]&o
o] (

ZAstel AAHNAG. (1) FUAOL 018 e A (1) BEA el A WA
AEARE AT FEAANE G AL G & Aol i}?‘ﬁr?ze 7 7, i)
7]

*(Chemical funct1onahty)e Uetd A, (v) 99 /\]U*Jr
é_‘ffé.é_loﬂf‘i Ad 7hset in vitro ARE AFE A, (vi) in V]l‘]‘Ooﬂj“] SHlEA d=E A,
(vii) FAG 54 Z29A(: AAA TEH == FA4S 7HFDoIY A #H7] b8

= 2, (i) A" Edol tig 27 4 Z2EF AFARR] Zdd s A

2 PT— Phototomc, NPT —Non-Phototoxic [Note: i vivo 7+ 3T3 NRU PT test(OECD TG432)2]

AZATNA =&FHAoH, sig H7FeE(Endpoint)ell thsl AEE in vivo A@R ol §17]

o Foll tjF-E ddd el &A% ]

FPA = AAFTATY SEATFE 7N E AQbdEAT

o] €& — EtOH(Ethanol)

2 —#7]E(Sesame seed oil)

FEA WL MEAS BE4Ed JFS wong E3| o]zdt o]f wjEo FPFoF

o]-& 7}%3F wIAAZ Bergamot oilS AFET AL A L?P’% AASHA &2 Bergamot

oil& Hl¢ =¥ EF S UVASH UVB GYolA 4ds FFEE 7HHO).

> U W

S 913 RhE A@R 9 7484 9 Hxpol] digh 7]&olth.

B Agrtel=glS E43= RhE 719 A@He] FE2ZYAFASOP)7E o] &

7hesttH2n43). oFzte] 71ed Y, &dl=ol g AX, HEA dRA 2

A@g Edo g AR 4 & EpiDerm™ PTe] ZEZYAHAM(SOP)=

20173 EEEEIQITHI0). B AlF7lol=ekelg #4e8ke RhE 714t Al@(EpiDerm™ PT

= KeraSkin™ PA 5)2] SOP@N43)= APAAH B AFHE 2g 2 283 o
A}%EMOk gt

HI
o[rl
mlo
W

YEIXIO| AIS E4 7#2(General Test System Characterisation)

24. ZAnz2 ATAdode A FA AFEAEE ARESioR o Aokl Y
Axze] oA F : 3l 7]%% 0112'?}5_’ Ae A4dF ot
Aojor k. A FL Sodium Dodecyl Sulfate(SDS) i+ Triton X-1008 B3
AE=Y 71284 we B3RE A2 5 e LJFLQ Ad 71 AEe

st A4 ARl =3y tpEFxoof ). EpiDerm™ =& KeraSkin™

23
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GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

7S E33 RhES %L‘ﬂ(Contamment) EAL 540 AAFT FHES T
doRdle AR FaEe LS "HolFofor s I¥A F2 Ag, AR =

7d
Ed=z AgstA] @< 4 vk RhE= ErElgol, npolziz, Ald 31 FZold

QHE A ofof gy
ZI5XI01 ZZ(Functional conditions)

WEZ(Viability)

25. A|ZAEE AFstole= MIT 4] AHERETED. RhES 4ol MEzES
AAEE £ A4 MIT z=2rizt JAHER AT —’F UL, o] A=
Isopropanol((E= o]9} FAkE READS ARESlY Ao ZRE] FEIL FE HIA|

X}Xﬂ«] TE3E0D)= F3] Solok GH‘J(OD <0 1) EQ MIT Z2rpzke 535(0D)

] E}
AAG7|=Cd= B “SPGVL)" RhE 7H“‘X} 2 FEAA o PN
th. RhE AR8ARE SAdEwe] 922 ot AlZA4EE 100 %2 7]
AHEEE FEAdETY Al AEW dATVIES SS5SkeA Fsior itk
HPLC/UPLC-spectrophotometry Ab&2k= ® 20 AAlE SAUETF OD HAES
FANzT e AA7Eo = ARG oF T

oN

H 2. 2 M7I0|=21Q10 ZeteEl MTT 2489 EHMUiEZ OD 2t Q% Hel

Q1A 3tskak 1A Askak
EpiDerm™(EPI-200) 0.8 2.8
ANz 0.6 1.2
KeraSkin™
BYAh 2T 0.6 1.9

Note: Keraskin™ PAollAlE= OD ol tgh A7)1%S S4dthZ7(Negative Control, NC)#}
FyAtz=a(Vehicle Control, VOoI i3] zZ+7 HE=2 AHAASth SFAdERTe AA7EL
AZzA7F A%, AUz AF7ES A Md 9 HdSHAoA HAHEHA
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1. HAY2(OECD TG498) |

SRz AA7)ZEL KeraSkin™ ®dle] EA e (Quality Control, QO)E I3l AH&=H,
BRANZTY AAVIES 2 AFRune FEAHS gelsly] 98] A=t KeraSkin™
PASlA NC& =29 7]eAdg Fdstr] 9 QC HHo=Zk Agx& ¥, VCe
NEEAY Atha AZAZE&Relative cell viability)S AFE3E7] 93 J)EFOEA
ZAAEE 100 %5 AAst= o AHeETh

27| &(Barrier function)

26. RhE 7A# E+= FadA= 4 RhE HjA7F AEr)ed e A
FAHY7IEE TFsk=A #Adlof Tk AT e A mE3AREE A8

71%&4[4: Sodium dodecyl sulphate(SDS) E& Triton®—X—100]°] X2 e
.]

AZAEES 50 % FaA7e F=1CoE F78t

V1Eeds A8 F AEZAYEE] 50 % 7:}5:‘3}’531 *‘é&fﬂ L"/\lﬂ(‘l?l“s)o)—
SAste] H7td o ok & Al@rtol=eidlel 2E AdRe AWM= & 39
A A= AT

H 3. 2 A@7t0|=2tQl0] Z8HE RhEQ MH7|S0| CHst QC HiX| &3t 7|&

Q178 sh3kak 14 kgt
EpiDerm™(EPI-200) ) i
(1 % Triton X-100) ETs = 4.00 hr ETs = 8.72 hr
KeraSkin™ B i
(SDS 187413t #-8) ICs0 = 1.5 mg/mL ICso = 4.8 mg/mL

Note: SDS - sodium dodecyl sulphate

g ejelx] E(Morphology)

27. ¥ENsha] S4o| RIE A4 & FFYAL] C &8t Z2agel AgHs 7
AA TSt fAR TROF AWEF TIPS WFe7] 918 RuES] 243}

2 Ho

25




26

7 95 AEYE
2 REA% AT 5 OC E5 AT Aael Aoleel s Bfsker BO. RIE
AgAE AW AW FRE ABYL FAH] A FSIADE P 2
2PANET Avte] olHulol 28 BAT AS AV

#2&#2)(Quality control)

29. RhE 7/Wx == FFHA A RhES Z+ wix]7F A

FTHITdE AS STHE ARt AR EHoloF

A7) 5269, FEsha SAQTEE) Tl 7 thEd

AREALNAl Sl QC ElolElE AlEste] AlFHALAM o] S

A== dlof @At FAB J1EL Fee 222 ot ANE BEHAY
Ashyt Y # Qe BB S Az A4 F ok

ﬁi*ﬂ

NEBE ¥ HxZ b

0. NEBAL BT A AL FUstE HolEHT Uk ASE Adsn A
g9 zAsol @k AR wel ¥ 24 27 AY AHe BRA A
AREde]l FBANAAY BaHA @ 2AcA FasHolop @tk A@Edol
UVE F53ke UV BE9} 22 482 & & gomz Adgde] A 4% vE:
10 %5 Z=FalA = <F FTH10)(@27)(43).

-
%0
r

31. A4 F54 % 7tsd W 833s T3] s Ha g o)
NREE =94 A 7 AE AFAE d& F JEE FFA &
ANEED 57 B2 Agshe Aol AAtheIde~70ae Hx). 9z Ho=z
NAEd 5T F2A 244 AExSAZo gk &% INEs
AR ool st} HHI T= W AAHE 93 AH
A A TH10)(27)(43).

32. 84 ANFEZHL x&S(Ultra-pure water) F=5 9589(: DPBS =+ dAlsd =7}
E%HOJ AA g HBSSo = AT ARREHE 4F8&AE FEAF HAolA
lC =2 E‘r‘ﬂ“é_l AR ¥ FET AEC: Asds 59 pH AA%F




II. WH2(OECD TG498) ||

33. A&A ANIEHE F7]EGesame seed o) == 7)EF HAgs AUV F7F
FO A RhES] AME 7hsdte] A5 "vlg 2o AT =9 2dodlA
=t F& AP@ELY AS oF dEE Ee oMAESTELLY T4l

viv)E AHEE = STh

4. & F3A Y AHEE 1HT = JYANE RhES] 384, AdEdAe] w4,
BF=4d FEbsA, BEA 9 A 7heAd(Potential for quenching of the
phototoxic effect), 2tt]Zd 47 E4J(Radical scavenging properties), /== HFFA| U
sietedol AR TS X FAF 5ol ARE Aol WriEojok FTH3I). HE
FRAE AHEske A F@A AT AFASke] 84 geles fa A8 E
FHAZ ARAANRS T3S A& AAIHES 3 F=x).

3. AREAe] ML AAA B 4
2Ly djme AA-HD 222 7eseE 5

golo] zAo) AGH WA= BAE 7] Ss}eof Hrk

36. Aokl AT RRd APe FAY] A ZHHE FBHFEMIT 244
AgEte] AREAS) IS BT 2 AR olHF WA EF
A EHl UAHEIUY. ABEDe] MIT E4Mel od 3
FAHE A9 MIT #9484 2 44 289 54”7 Aol 71&8 A Lol
MPE fxre e Ao

37. FEANZ=L(VO) B FAH=TPOL 2 v ARun)oN A FAell Al = ook
gttt RhE PTOlA FA TS SAHAHET 9 o, AlZAESE 100 %E
AAste o AMSEY. FHEE RIANERT S 2e7EFEA8 EE RYA) =
A7 5(H A B2 FIA) we 7 AP Lol ARgEE FaAloltt FHEE
PS5 (B DPBS 2 Hls#l=r) 23150 A %2 HBSS)Oll HF 5% 0.01 %
~0.02 %7t H=5 833 Chlopromazine-HClolk sH8E 45S 9S A1F G-l oA
Chlorpromazine-HCl¢] €-HH371E 98] F7142 52 AAT = ATHHA0Q2743).
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38. Zg AAT BAC ATHFEF 2AP) D PElo] Hele BEAADNN FaF
Qzolth UVA 2 714 9ol We BE in v %%Ag e pEge v
UVBE Qwbdow =4 whew) whdo] Qv A=EAo] ¥t ol 313 nmoilA
280 nm HRAH Hg%@%]ﬁmw FIRGUS. B P BAL WA A%
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oFgtA|7|HA UVASE 7HA13AlE
= _;Eéé UATHEE 29] 19 1 F=2). Hoprt
W, AREE }%’ﬁ o-?ﬂ ?‘Jﬂl(oﬂr MR E= HHE A7 AldAel R
e FEFE FoMe & Aol Hod F90lAM /e e A7 9.

39. JAFEHYFF ZAVIE HFFS Biste AS nEAg A FAoE 3ot
s %(Spectral irradiance)= k<
A3 FA ok dth A= of=A(Xenon arc)et & WEg o= OPEL[(dOped)
Mercury metal halide arcl F 7FA =571 AFEFF ZAVIE AREHT
g Felole olas dE& @ WESHA THHo] AH
B gAY FAES A= ofarRth vnh BE AFHGF AP 33 4
UVBE W=3tH UVB #4-& 3N 7IE5 BEZE Z2E o] lojof STHF
Mz djeFg Zk~Y 7|FH= UV QFAsHA|(Stabilizen) & 3Hstal $17] W&o WEEH+=
=] 3

sAEREe AGRAM AEHE G BYT FRY Sday LAE 59
Zgsojor Atk BEE AHFAU 717 AAe] BE EnE AHE g
JUg oEAVE WHISE WAR oYU THE EBAF Hel F3He
2AEYES FF ok LBFoIA Mol gkotok FTHE. okl AF WEF BN
ZFAEF D65E 1SO DIS 18909:2006014  Ag€ch. EpiDerm" PTE o] &3k
ARRFS FEATNA ASE BB FE AFUNEF =AY B 24 BT

A= 10E0@)ANA AFHMFZ 29 77 1 #=x), KeraSkin" PA] 7 2
ASAToA AHEE £33 A £3E= (28)45)0A AlsH ot

40. FFFFDosimetry) FE(ZE)T 72 F5ZAANEES FR37] A 2" 4%
B UVARIEIE ARgSte] A7]d o= HAsol 3t 25w AR ARREH=
AN LT T/ 2y GQE T8l S Eo ok gt




1. HAY2(OECD TG498) |

41. ek 6 Jlem’e] FHUVA ol Z4)o] RhEd| AMEZAo] glomA
Hgs YOo75EE FstEdS SEAHEXC)E HAEA7]7]o T8I

A4 = A THA(10)(30). ¢S S0 EpiDerm™ PTol|A: 6058 Wlol 6 Jlcm’S 24517
s FAE 17 mWiem’e] UVAZIABAo R ZAFYTHER 4 18 Z=2)
AsE 4 ANIHS AHEE JdFEIFFEAe 2=AF =¥(rradiance  output)©l]
nelt AZ2 g8 FA7] G =E23AS HESAT 7 A 2AF 219
gk AR AR FE 4o AAEO Qo E OE Tifte =, oo FAE
283le] 6 Jlcm® BAL 93 T2 =EA3F Q/EE FAT] o] AHgE $ Uk

od

s

O
% 15 i

U o

oL

(

. & =(J/ar)> 1000
t(mll’l) - 3F

Al 7] (m W/ cnt) X 60 (1J=1Wsec)

42. RiEE UVB 2ALE S 9lom(G)23Y), oW A-NAEA] FRE
UVB 3% dYoflAq =L 9 )= UVB ZAE XA 7]+ Zlo] AAT
At} ~HMEHA UVB 4o Y=A HAAstn zxo] WEe}l 4 HAERTA
7280 Fr},

4 N

13 VHRZMAE wep thE gdel AgHUA A
FEHEAS SEYHE BN FEE
uAgsior @t ¥ 1% 09 29 SAREL AWE 5o 7]
g,

44, AZ9] FEAF PlZE: UVA UIAE Age 2 AIdHS 3
ANs A & w13 Fasteiol Frh AFH 7
SOPe] AFATH2N43). 6 Jem’el] =28 =
80 % ©]4H(=)o]o]of @},

)
o
>
}‘,
o
(i
o
rlo
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>
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Bl oM
ol
£

Al EAf

1%t RhE Al o] 7484 B dAjd

oS = 1;H
T (e} =
WoBE WSE RE 4 #m), B A@telsgdAe Ease A@Ee
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46. £3& F3K(Tissue conditioning): RNEE FH3stH RE J|E FAF FEAS
AT Hit AEolA well B 09 mL #iAI7E S0 A= 6-well FHOER

228 2. FYoEE ZFMUYERABTC £ 1C, 5% =1 % CO 90 % +
10 % R wi7lol Hz 6087 Evh 7b A@wel Aue ARe RE 48

47. 2k F, 6-well FelolEe 22 MeplolA A 24 ok wiAF 37 C=
& A mAz mARG 1d o e 2% B4 Y, 1A g
84 g 27 9 HAY aFE= 1)

Ag AAA e ol stk 7 A
DAR=PS]

= N o 3
oo X Jo rfo

S AYst=d, F Ae AdHY AZEA REGEERA glo] EER &)

HY F e AEHY 254 FECGHRA + 22 F8)d] AMgHTT
48. AP &EH & RhEA E4E& o4 HEdth 2eT B T84 A5 &3
Eqo] A9 A8 &9 50 uLE RhECl =4 A&t 7MHA HFed, 283 45
A3 T = FaHE fIGEE S B2 59 T2 e g2F2 93)
Ee AR ARE ARSI 2 &3 8o A9 A8 89 25 uLE RhE
=4 AE3tan JPEA HEed, 28% A ddd T2 = FxFHE Ids
AHEgET HEE o] foldhA] Euw Hidh YdE HWA(EE FEhE FUHH<
X T8 ZA maFoR AT 5 UTHEAM T A Capillary action) 02 22|
EUS e 9] 97 250 2 F e FYAY A AE S FF A o
AxzEHe I F de HY oWz AFdEHooF ot oHd, Jdes ==
o E YR Y EFHADA &3 HE& &AL 20 u~25 uLE PGA Folok
st ol T E2 872 Ax54S dod = Q7] ot
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50. Th& & &F&H(el: DPBS & sHzg =yt =0 A ¢4 HBSS) 0.9 mLE
A& 6-well FHCIER 24e 7174 €589 03 mL E£= 04 mLs A&
24-well EHC|ER 222 HAvH24d=t 9 439E Fx). AZufef wjAel ok
FEAR Q) sl Aoy B AlaEsA 3 A/4dE(Photo-products)o] 2 <
Jorg HAEd et £3Ho A B @R S5 AHES FATITH3D).
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51. B4k ATANFLF 6 Jem® AL 18] 2 A@Hel AT FA7 @& 2
=

=EAIZL Hir FEE(ENE @) 2ARTH24AEE B 439 Hx),
Fdo] HxT d< Agtste] ZHolE B ok =wreo] e A5 e
= E

0l T
D9 A2 EE 0 A9 el o £ALwA AR BEEIA
’%ﬂ = o). Z wel & 7F2@7 O A AF ¥iA 09 mLE AL 6-wel

52. FzAF ¢E5W H# CMF-DPBS(DPBS without Ca” & Mg®)7t Sos=
NHBoz 7t 22& At 27 BN AL ARHoz AT 95 HH
ks AEHe o2 g2bd & glen, ol tigh W& F5 49 AAE Stk

< | AHEE Axk= T/Hi 7153t HFHIA
AMHZE ANES A WAZE B A ZdoEx 1tk 7
ZRROoZ ZAXAHA -gﬂg A A g

tH

é,l rr

53. WA Sl BEAE PASAL Avss F9Cl: 2L f4
& a7 A, IR AUE 8912 AAs

ok, A E 2434 18A17-24A71e] =2 7|7F B9 RhEE IEsH= AdEde
FzAF A g B 232 YFoA AESHOE lo 7}'0—(Bloavaﬂable) sttt FxA
A AFEED =E2AZFS 18AZ24A7EE TG439 IR AFAFD HALHE

SEANERD d@AF] Au, FEA B 2F UReA B354 F(Reactive
phototoxic species)g F&sl= ZARd Wio] 7P 77e FAAE7A] AlHERS
SHEAIZIZ]O] 2T AR BARIE UVAZRABALel kEsiAu de abdstr] A
NBEAS AAS7] Yl AH wiA(el]: CMF-DPBS)ol] 24l € HES ALgs 5
Atk F2AF A AEH ANFEEAS AAHSte BEE olfE AFEIA ] A AIE)oF
E13= 3

54. AN 225 sFEHHI8AIZE~24A17) Hl jit.

S FHlsled 37 CE 7F23ta

55. MTT AZ4E=& A/g. 1 mg/mL MIT &4
of ¥3& o]&3sto] 300 uL¥ ¥+

e Bl 24-well S olEQS Ad well
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}

1= SSCRARE J0|Satel | QHTISIUS 0|83 BEMAIHH(TCA98)
18AIZE~24X17F v & & JAAMEE 6-well Y o|EANA AH UL
Az Ee FTolEgEE Ao EV|E AASZ FHEE 22 24-well MTT
HolEQ g well2 &30tk 24-well S EE & vl ZHolA A &<t
o MIT £49 AR dxte= AR o2t 2ebd & dom, old o
B2 F5 4o AAEH AT
56. MTT Hjeko] Euw QAXEZS 24-well ZHOJENA AW g SAME HIGS
B A= e Fo] BEE Ho] EV|E AASI HEE B2 AMEE 24-well
MIT Z#olE9 &3 well2 2%It}h Isopropanol(:% €9%) 2 mLE =Z3AS&
FE23. 24-well ZHOEE W&(d. FJHEE o] 8)sta A4 Ha 2AZE
B ZYolE wHbV|E o] &dty HEgHA E80] XEwZEE FEWTL E O
WHo® SRR B¢ =5 AR Zhssith flo 2983 dE FHoEE B8
05 TEA €31 A4 9UE Ads A FEsta, FEAES FHs] A
ZHolE wRbr|oA HA 1587 £ &0
EUHA 23 JAAEE welldA AW § 23] AANE Y F:F &9&
AE welle]l wetFAY, 2o FHE £0(20 AlolA FAMME AR
1d well HE Z2HIES IFRIANEE #H7] 7Fe). F=
Hog FZF §I9& Ha 33 fotdE IIEEA

57. FZo]
JAMEZE A
F= &Yo] AAMET}
A w7EA]
T3l = 2 2AEE =5 £9E 200 uby EFHSta S B2l 96-well flat
bottom microtiter Zd@o]E] oz A Fth. EOS=Z Isopropanol 200 uLE
540 nm~595 nm ¥}FeA  Microtiter-plate

Ast=d, Hdl £ 30 nm H= 32 A 570 nm
HPLC/UPLC-spectrophotometry =

% HEe|/(Reference filter) F=L HQ3sHA &%t} =

&Y o]
blank wellel] Hol=t}.
58. 96-well E#olES JFF=OD)=
SpectrophotometryE AF-g-3le] &
Sgg Agse Aol Fh %
oz Eonz 2% 4F FR=S

e
24 % ATH32).
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59. MEHZS

60. AEZYE=E Ak ZF AGEZEE SHE OD # FIAUETHZYEE 100 %=
A7) diHl NZAEE(%)S AlLrete=d AR&-E o HPLC/UPLC-spectrophotometry &
AR A9 22 AZAESE%)S Y FIAE AMES RIAAERTAANAN D
MTT Z=2vizt I3 w3 b AgEded =29 Aolle A 4 MIT
X2zt 913 AF HEH%E ALtEnh

6l. 2t Ad=d Ee FHd=T A =AM did AzdEse(Es dEd
tinl %) SiFste FEAUET AE =AM FaEd Hlwste] ALkt
VAR, 4 Aded v Uz Ag 23CIme] Ao AEgEs(Es

7) =

gz MEAEEW]S AFstes FIAURT AHE 2AHEme] Hdd

Hlwste] Algbdh dizTe] M8 AZAAEERE FHFste] 229 +Hrrd -Irr
=

s
B 8 B o)

MIT 2255 ¥ 24 £ 23

62. NEEAS F5H 54 e MITOl tF 532 e 2de 28 Bt
olyzl o2 =AY EAAINIE e AFS s AzyEss FE
SASH gk old @S EA AIFEH] AFE Tl A &3] AAFHA
LAY AFEZHe] T HEIINS w T AFEH] MIT AHZ o=z
g5t (e]: MTT SdA), 98 S gxu

< 2l
ANREA AEZAEE 2 Ee gAST RAS
%

A F7HEQ ohziol
Agslolol ek AFHL MIT 89 2 4 Aokos 3 e Ak o
o AR e WIS D Rel iRk OBCD 4% A8W E229< M0

ZHZ23H5)(25).
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63. 212 MTT &dAE sty 9 2 AFEde Hx
FH g MTT 8o Yerh ARdEAS 233 MIT Ego] HA/AA QE
A ANFEdE HHFAoE MITE Sdshe 2102 353, F3=(0D) 3
HPLC/UPLC-spectrophotometry& AH8-dh= A= 7= Bl&A RhEE ©] &3
715 Aol ¥ E o ok It o3 F7} e HAL X EH/\}%P/“U =3
/;E}o]_ol% Z A3 GASE Hk2lo g AHEZHS o] .

e AdeEde HAe 0 FL 24 HETCEERA T HLZLJ\PEL ZF 3 el Ha
%E g3 Ty, HISolH MIT SAANSMITS #Adstr]  ffa A
AlPgdaE A3
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64. = E ARMEADRIDG A5oks AR AREA @AY sbe] NSMIT
gaold FEsith 1# the MIT wzﬂoﬂ wEH dolgls AN e
AZAELWAN FAH MIT B0 =28 F& 2204 AL vlSo]a MIT
Aghe WA HA 2 AZYEEE ﬁwwﬂ BAHE AE% BA0 +A9
F Az} vlmshe] AARTHONSMIT),

<
=]
.=

65. M ANFEHA == Z<e/lsopropanol® TS w) w YMEHE AFEAR
A A JheAdES AdEsta, FUHEC iz de8Ads AAs] A8 B
Al 87) 9/ [sopropanol(FE &9)o] g3lH AIEAS EXsjor It}
Zwa 9= Isopropanolell &8 AlP=4o] 570 nm + 30 nm HHNA H&
Frste A FUHE] A gizdo] ArgEHojoF doh. %A ¥ AT

HPLC/UPLC-spectrophotometry7} A}-&¥ ojof 3o},

66. 3 =OD)E 4L wol= 244 M3 AldE4

fllo
o

& F e Aolle
ZAF2A R vERARE 2 S Do Hi AFEERE A8sta WA AlPEAE
28315 H|Eo]# A AHNon-Specific Colour in living tissue, NSCiying) THZRTS A S}
3l MIT wliF A4 MIT &9 il X2 #jeFgtct. NSCiing &2 41

ANEELe ANFH Tl s Ho ok sk, tero] Ade FdEE AF oRle

2% 2fe JRHH WFHOE A3 Z WEABRu AE NFEE NSCivng
dzzel Fasolol @tk 19 the AT AREQY kEH: MIT 8o
WE golgls 2AelA Ao MEAELNA A7 APRAe] wEHL MIT
glol HAZE WoFE ol AN e WSl APoHS WA HA =3
AZAYELS AN, ol BARE ABUNCngT S0l FaH T
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67. B]50]Z MIT &3} H]5o]& MIHHLS Spectrophotometry®] A& W ooz
22 FEEY A= T FNE F ok olF JWe g 7 APAL A
20w AFEH oiF APS APl oA AldEE MIT Z=EvRHCAS #
57360-69-7)-& AR83F] Spectrophotometrye] A& WHE A3 oF gt 2 H A QA MIT
g P/EE M-S BASHA S AFEAE dL 27 FEE9 F3=0D)7Y
Spectrophotometry] A3 W9l el & 79, Spectrophotometrys A%+ §3=(0D)
Aol AFA MIT Aot A A@EES HrEshr] o A 4dsit

i

68. MIT A @& ZstAl 1Hdst & F3=O0D)E SAHY + gle 74 Ad=2Y
A$ MIT 220zt 245 93+ theko g HPLC/UPLC-spectrophotometry7} AF8-2 4
21T}, HPLC/UPLC-spectrophotometrys= MTT Z=Znpzhs Aekslr] Ao A Q&2 2 5E
MIT Z=2rpzks 28 4 ATH32). olde o]fZE A AMSHE 43 daglol
HPLC/UPLC-spectrophotometryE  AH8-& o= NSCiving T+  NSCiedNon-Specific
Colour in killed tissue) thZzo] Z Qs &ty I8y Ao AHHo=R
MITE &dstAu A" MIT &5 H71E Weflste 2SS Ad 4% NSMTT
thxTo] ARgEojok s}y, MIT E2ujzke =4 3}= HPLC/UPLC-spectrophotometry S
AL diddls AFEAT A F3E EPAURTAA & MIT 220zt 93
Az gin] AFEH ==F Aolgls 2Z A de MIT E=2ukd v3 W3]
H &2 22 AZPEL( DS AXSITE MTTS AR A0 72 39T = Qs AFEH 9
AS- A 27 HAZAELES AFEHY =EH HAoRle FHoA I
A ZEE%)NA %NSMITE w4 Axkgich, vl ete =2 214420 MIT Hd Ao HA|
A & z2ZHd #EEH w$ AEA MITS 93t AdEHE 23 F5E°
EA4=OD(FF OD =4 o8 Zx= 3= HWAMHPLC/UPLC-spectrophotometry ©]8)S
Spectrophotometry A& S HloluAl st MM B2 o] AFHES 88

QAT ole T3 Qo] Fgol @t

_1

69. HPLC/UPLC-spectrophotometry+= MTT 3X=Zn}zt

Ao
ox
ftlo
do
%
Sy
g
o\
u
lo

AN, FA 0 MTT @A, H&@dADel Agd & ok
HPLC/UPLC-spectrophotometry= ©stnz 2% FE2E2] MTT ZZ2upkxk Ao
AbgsE7l A wl= FDASl AAEHY AT AAA A AR dde ZE
2 A4 vj7fHS(standard qualification parameters)e] <QUA7|FS FEHFOEZH

HPLC/UPLC-spectrophotometry2] A A4S ZFwafok 3},
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70. FERF WHEAIARun)S off o] AARTVEE SFHMoF ok
© A e TR A F i vbE 2 el At AlEAEE
=

bolt= 20 %% Z3h8hA] ekobol k.

© FERAE A Ea AFEE BIAdERTY MEAESES E 29 AAE AA
Hel Wl lojof gt

© BERA AECA AEE FPAETS MEAEES BRAE SR ¥ AIEHE
FPAHEZTH Blwst 80 % o) (=)olojof et o3 thERTS 44T
71" A o] M=o #FE3 AWz (Radiation sensitivity)o] $l&<
HoETh

c FAHERTES FAA S AATE Yok S

71. B54 7hsAd Wkl ARSEE A AIREZR AP IS ol TES Sk

Elg=

C RS A ere AUEY AT 2AS AXAEEE Al A FE 10 UEE
AEmger A sk ATHA A Ahs$&FMaximum tolerated
= 7} mra 2123 molol 3hrHd:

AZYEE > 35 %).

Z7 Y 2 o5 2

—_ =

74 BE FEI} BEAo] G AOR dZE1, Az sl BEr} ZIERCU-oD 5 %
olstolpi(EE o)7L, WHE-FReplcate)l | D& AT} BUA s A4S T wlg
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HEAGRNE Faeor B F
RG-S SasioR Sk old 7

gEE = HAZ A A

Hol HHEAlY A3l BIXsk= A Al WA
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flo
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) HOJE X EIAM XA

G10/Ef
75. lolElel FA % ok delEle] forld ML A FEAE T wst 5
G W BE WSS EARE AW SR MR Bk wusiAL, ARl

ZANES B3 B shok Ak o] AP HFP =l

ZAzke] x4 wHETReplicate)ol] A 42 HolE(d: OD #, =2 &£7E =T 4
ANPEAS AEYEEHE AR HelEDE BHuAd] ZISdsier @tk yobt
ATAYEE W £ EAYPe] 22 REE 3 Ao]” & HarAol Z]Ydsiok itk
MTT Aefat §4 AFEH 3tell FadArE #2HE 39 AJEdEE BiAd
7148l oF @t

A& ITA]
77. NFRIAME 52 HEE X3s)|oF gt

AlgEd ¥ g2 (PR ¥ FIAAED

- dE B4, UVCB ¥ &3E: 7Fed B2 38ty AR(Y9 U8 #Z)E

H 5o
5% sgEd 54, YRS 434 P 2 A Tesets 54
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293 4, F84 B FHHQ BE BYsety 54

29, 2E WEQE 49

NE A AR ET B0 26 W 7he, B4
APBAL) RA, HED, AL A HolE(LLIE A9
RYAGRZA A B, RRANA ABEAY §I )

FhsEe X3 A8E 5 RhEY Ot ZE A Am o] Ase FF
MEA[FFA7E TEHSHEA] == [QC &3 RuAd] 9 ez A-Fsok
st thgo] ARE ZFs|oF ST, oo FEAE ZH).

i) AZAYEE

i) ¥

i) P 54

v) sl 2de F2#2(Q0

AEEE 2R A dHolHd e FauAzm. o Ame HA HIA
tloj ol thet Fuset 34 QC HolE e B 7beAde Xk ok,
ojo =JHEA %)

sHEEde] ANEe T AP i sd=d U V<

g 24

ZA7](d): Spectrophotometry)e] ¥4 A®, MIT ZEnkzt AeFslo] A& bt
2 WME Qe A, ALY Ay W), MIT 220zt A s}ol| ALEH
WHel A

HPLC/UPLC-spectrophotometry ] ZZAAe] tja A4 s3d 29)
Fd-2A =1

- AHeE B A4 A

- 3 2 EAA(radiometer)e] A ZAFe F5F

- Fde] BE BFEAZS(Spectral irradiance) #H EA

- A ZHY ¥ 2§ 54

- Bl A(Radiometer)e] E4 9 H Ao o3t A9
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- Al@AS} B e Ag

- 99 A mW/em’E %718 UVA 2%

- 24 w2 A7

- Jlem*® ®7)3F UVA BHEE X A7

- FEA B AZ HlFE o9} FAlol A

= 2E Aeg A wfgEe]
<5
A EA}
« A" AFEALY] ARAR(EE 7170 T AREE AHER 23D

L AEE AEEA 9 daT gdsl 89
CBEATL Y We gle W ST APBAY 5 AR BE 27
- REPA FF L TA

n

c EE AT =2 Y VI E R

© AFHAJ MIT A /s 3 A@Edol AHEE iz EAEIEEE 49

- APEA 2 g2AFE, REANZRE, ADEtE A NSMIT 2 NSCiving) B2
AHEE 22 BEEF(Replicate)e] 74

* A8-¥ RhEE 7|Hte 2 HgH AA7|E/S 2D tig A

C NGRS BE WAAG] BF HPAR AR 2P

- 72y

© S ZABHA] ke 24 vlwEle] B ARG S u F EAURTY AEZAAESE
AA71+

s FAUET A=

 OD &= MIT Z=2rpxk 93 A3, NEZAYSE%), Bd 228 AZAYEE%), =3
H HEE A G Run)F HHE-F(Replicate)o] SA 3k tlolE <

39



40

[HE S 254 SECHHIAZE Jl0I=2tel | QNI|ERHS 0|23t B=HAHY(TGA98)

NFsts 749 MIT A W/ A o] AR thzare] 230D E= MIT
z2npxk g3 W3], %NSMTT, %NSCiving, HAH 3HF *Jﬂ% 2 Alﬁ*@ic’)
A REEAIFARun) 2 AR IAVIEH #Est] ANEEE 2 dxT EEE
de A

wEE 7le G iz 29

AHEE dESRA/AR | ES st =S 3EtEd T




1. HAY2(OECD TG498) |

ik

rok

1) OECD. (2020). OECD Guideline for the Testing of Chemicals (No. 439): /n Vitro Skin
[rritation: Reconstructed Human Epidermis Test Method. Organisation for Economic
Cooperation and Development, Paris. https://doi.org/10.1787/9789264242845-en

2) OECD (2019). OECD Guideline for the Testing of Chemicals (No. 432): In Vitro
3T3 NRU Phototoxicity Test. Organisation for Economic Cooperation and
Development, Paris. https://doi.org/10.1787/9789264071162-en-189228)

3) Liebsch, M., Barrabas, C., Traue, D. and Spielmann, H. (1997) Development of a

new in vitro test for dermal phototoxicity using a model of reconstituted human
epidermis (EpiDerm™)] [Article in German], ALTEX - Alternatives to animal
experimentation, 14(4), pp. 165-174. doi: 10.14573/altex.1997.4.165.

4) Liebsch, M., Traue, D., Barrabas, C., Spielmann, H., Gerberick, G.F., Cruse, L.,
Diembeck, W., Pfannenbecker, U., Spieker, J., Holzhiitter, H.G., Brantom, P.,
Aspin, P., and Southee, J. (1999). In Alternatives to Animal Testing II:
Proceedings of the second international scientific conference organised by the
European Cosmetic Industry, Brussels, Belgium (ed. D. Clark, S. Lisansky & R.
Macmillan), pp. 160-166. Newbury, UK: CPL Press

5) Jones, P., King, A., Lovell, W., and Earl, L. (1999) Phototoxicity testing using
3-D reconstructed human skin models. In: Clark D, Lisansky S, Macmillan R,
editors. Alternatives to animal testing II: proceedings of the second international
scientific conference organised by the European cosmetic Industry, Brussels,
Belgium. Newbury, UK: CPL Press; 1999. p. 138-41.

6) Jirova D, Kejlovda K, Bendova H, Ditrichova D, Mezulanikova M (2005)
Phototoxicity of bituminous tars-correspondence between results of 3T3 NRU
PT, 3D skin model and experimental human data. Toxicology in Vitro : an
International Journal Published in Association with BIBRA. 19(7):931-934. DOI:
10.1016/).tiv.2005.06.013.

7) Kandarova, H. (2006). Evaluation and Validation of Reconstructed Human Skin
Models as Alternatives to Animal Tests in Regulatory Toxicology - PhD Thesis.
http://edocs.fuberlin.de /diss/receive/FUDISS_thesis_000000002248

41




N
GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

42

8) Kejlova, K., Jirova, D., Bendova, H., Kandarova, H., Weidenhoffer, Z., Kolarova,
H., and Liebsch, M. (2007). Phototoxicity of Bergamot oil assessed by i vitro
techniques in combination with human patch tests. Toxic. mn Vitro 21, p.
1298-1303

9) Kejlova K, Jirova D, Bendova H, Gajdos P, Kolarova H. (2010) Phototoxicity of
essential oils intended for cosmetic use. Toxicol /n Vitro. 24(8):2084-9. doi:
10.1016/.tiv.2010.07.025. Epub 2010 Aug 3. PMID: 20688147.

10) Kandarova,H.,, and Liebsch, M. (2017) The EpiDerm™ Phototoxicity Test
(EpiDerm™ H3DPT). Book Chapter In: Alternatives for Dermal Toxicity Testing,
Editors: Chantra Eskes, Erwin van Vliet, Howard I. Maibach. Springer. 483-503.

11) Pape, Wolfgang & Balls, Michael & M., Csato & O., De & J., Dupuis &
Gerberick, Frank & W.W., Lovell & Liebsch, Manfred & Pfannenbecker, Uwe
& M., Potthast & Spielmann, Horst & Steiling, Winfried. (1999). A Proposed
Strategy for Testing Phototoxicity by Stepwise Use of Validated /n Vitro
Methodolgies: The COLIPA Task Force on Phototoxicity /n Vitro. COLIPA
Symposium on Alternative methods 24-25 March 1999. Brussles, Belggim. Page
15-16.

12) Liebsch M. (2006) A feasibility study on whether the prevalidated human 3-D
Epidermis model in vifro phototoxicity test (EpiDerm-PT), could succssfully be
used for phototoxic potency testing. Interm Report. Contract No. 19868-31
pages. Available at: https://tsar.jrc.ec.europa.eu/test method/tm1997-02

13) Lovell, W.W. (1993). A scheme for in witro screening of substances for
photoallergenic potential. Toxic. /n Vitro 7: 95-102.

14) Santamaria, L., and Prino, G. (1972). List of the photodynamic substances. In
“Research Progress in Organic, Biological and Medicinal Chemistry” Vol. 3
part 1. North Holland Publishing Co. Amsterdam. p XI-XXXV.

15) Spielmann, H., Lovell, W.W., Holzle, E., Johnson, B.E., Maurer, T., Miranda,
M.A., Pape, W.J.W., Sapora, O., and Sladowski, D. (1994). [n vitro phototoxicity
testing: The report and recommendations of ECVAM Workshop. ATLA, 22,
314-348.

16) Spikes, J.D. (1989). Photosensitization. In “The science of Photobiology”
Edited by K.C. Smith. Plenum Press, New York. 2nd edition, p 79-110.




1. HAY2(OECD TG498) |

17) OECD (1981). OECD Test Guideline for the Testing of Chemicals (No. 101):
UV-VIS Absorption Spectra. Organisation for Economic Cooperation and
Development, Paris. https://doi.org/ 10.1787/9789264069503-en

18) Bauer, D., Averett, L.A., De Smedt, A., Kleinman, M.H., Muster, W., Pettersen,
B.A., and Robles, C. (2014). Standardized UV-vis spectra as the foundation for
a threshold-based, integrated photosafety evaluation. Regul Toxicol Pharmacol,
68: 70-75.

19) ICH S10 Photosafety Evaluation of Pharmaceuticals. Guidance for Industry.
January 2015. https://www.fda.gov/media/85076/download

20) OECD (1997) Environmental Health and Safety Publications, Series on Testing
and Assessment No. 7 “Guidance Document On Direct Phototransformation of
Chemicals In Water” Environment Directorate, OECD, Paris

21) Oesch, F., Fabian, E., Guth, K., and Landsiedel, R. Xenobiotic-metabolizing
enzymes in the skin of rat, mouse, pig, guinea pig, man, and in human skin
models. Arch Toxicol. 2014; 88(12):2135-2190. doi:10.1007/s00204-014-1382-8

22) Ceridono, M., Tellner, Par, Bauer, D., Barroso, J., Alépée, N., Corvi, R., De Smedt,
A., Fellows, M.D., Gibbs, NK., Heisler, E., Jacobs, A., Jirova, D., Jones, D,
Kandarova, H., Kasper, P., Akunda, JK., Krul, C., Learn, D., Liebsch, M., Lynch,
AM., Muster, W., Nakamura, K., Nash, J.F., Pfannenbecker, U., Phillips, G., Robles,
C., Rogiers, V., Van De Water, F., Liminga, UW., Vohr, HW., Wattrelos, O.,
Woods, J., Zuang, V., Kreysa, J., and Wilcox, P. (2012) The 3T3 neutral red uptake
phototoxicity test: practical experience and implications for phototoxicity Testing -
The report of an ECVAM-EFPIA workshop. Reg Tox Pharm. 63: 480-488.

23) Jones, P.A., Lovell, W.W., King, A.V., Earl, LK (2001) /n vitro testing for
phototoxic potential using the EpiDerm™ 3-D reconstructed human skin model.
Toxicology Methods 11, 1-19.

24) Jones, P.A, King, A.V., Earl, LK., Lawrence, R.S (2003) An assessment of the
phototoxic hazard of a personal product ingredient using in wvitro assays.
Toxicology in Vitro 17 (2003) 471-480.

25) Spielmann, H., Balls, M., Doring, B., Holzhitter, H.G., Kalweit, S., Klecak, G.,
L’ Eplattenier, H.Liebsch, M., Lovell, W.W., Maurer, T., Moldenhauer. F.
Moore. L., Pape, W., Pfannbecker, U., Potthast, J., De Silva, O., Steiling, W.,
and Willshaw, A. (1994). EEC/COLIPA project on in vitro phototoxicity testing:
First results obtained with a BALB/c 3T3 cell phototoxicity assay. Toxic. In
Vitro 8, 793-796.

43



N
GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

44

26) OECD (2019). OECD Guideline for the Testing of Chemicals (No. 431): /n Vitro Skin
Corrosion: Reconstructed Human Epidermis Test Method. Organisation for Economic
Cooperation and Development, Paris. https://doi.org/10.1787/9789264264618-en

27) Liebsch M.(1997). Standard Operation Procedure. EpiDerm™ Phototoxicity Assay
(model: Epi-200). Final version. 5 Novemb. 97. 28 p Annex 3 to the Final
Report. Available via https://tsar.jrc.ec.europa.eu/test-method/tm1997-02

28) OECD (2019). OECD Guideline for the Testing of Chemicals (No. 495): ROS
(Reactive Oxygen Species) Assay for Photoreactivity. Organisation for Economic
Cooperation and Development, Paris. https://doi.org/10.1787/915e00ac-en

29) EMA, (2015). ICH Guidance S10 on Photosafety Evaluation of Pharmaceuticals.
EMA/CHMP/ICH/752211/2012 Committee for Human Medicinal Products. Available at
https://www.ema.europa.eu/en/documents/regulatory-procedural-guideline/ich-guid
eline-s10 photosafety-evaluation-pharmaceuticals-step-5_en.pdf

30) Liskova, A., Letasiova, S., Jantova, S., Brezova, V., and Kandarova, H. (2020)

“Evaluation of phototoxic and cytotoxic potential of TiO2 nanosheets in a 3D
reconstructed human skin model” , ALTEX - Alternatives to animal
experimentation, 37(3), pp. 441-450. doi: 10.14573/altex.1910012.

31) Mosmann, T. (1983). Rapid Colorimetric Assay for Cellular Growth and Survival:
Application to Proliferation and Cytotoxicity Assays, J. Immunol. Methods 65,
55- 63.

32) Alepée, N., Barroso, J., De Smedt, A., De Wever, B., Hibatallah, J., Klaric, M.,
Mewes, K.R., Millet, M., Pfannenbecker, U., Tailhardat, M., Templier, M., and
McNamee, P. (2015) Use of HPLC/UPLC-Spectrophotometry for Detection of
MTT Formazan in /n wvitro Reconstructed Human Tissue (RhT)-Based Test
Methods Employing the MTT Assay to Expand their Applicability to Strongly
Coloured Test Chemicals. Toxic. /n vitro. 29(4), 741-761.

33) Kandarova, H and Liebsch, M (2017) ‘The EpiDerm™ Phototoxicity Test
(EpiDerm™ H3DPT, Chapter 35), C, Eskes., E. van Vliet., HI, HI Maibach
(Eds), Alternative for Dermal Toxicity Testing, Springer International Publishing,
Page 483 - 503

34) 1SO 10977. (1993). Photography - Processed photographic colour films and
paper prints -Methods for measuring image stability.




1. HAY2(OECD TG498) |

35) Stoien, JD, and Wang, RJ. Effect of near-ultraviolet and visible light on
mammalian cells in culture II. Formation of toxic photoproducts in tissue
culture medium by blacklight. Proc Natl Acad Sci U S A. 1974;71(10):3961-3965.
doi:10.1073/pnas.71.10.3961

36) FDA (2001). Guidance for Industry: Bioanalytical Method Validation. U.S.
Department of Health and Human Services, Food and Drug Administration.
May2001. Available at URL: http://www.fda.gov/cder/guidance/index.htm

37) Spielmann, H., Blla, M., Dupuis, J., Pape, W.J., Pechovitch, G., De Silva, O.,
Holzhiitter, H.G., Clothier, R., Desolle, P., Gerberick, F., Liebsch, M., Lovell,
W.W., Maurer, T., Pfannenbecker, U., Potthast, J.M., Csato, M., Sladowski, D.,
Steiling, W., Brantom, P (1998) The International EU/COLIPA In Vitro
Phototoxicity Validation Study: Results of Phase II (Blind Trial). Part 1: The 3T3
NRU Phototoxicity Test. Toxicology i Vitro 12 (1998) 305 - 327

38) Liebsch M.(1998). Prevalidation of the “EpiDerm™ Phototoxicity Test” - FINAL
REPORT (Phases I, ILII. Available via https://tsar.jrc.ec.europa.eu/test-method/tm1997-02

39) OECD (2023). Performance Standards for the Assessment of Proposed Similar
or Modified in Vitro Phototoxicity: Reconstructed Human Epidermis (RhE) Test

Methods for Testing of Topically Applied Substances, as described in Test
Guideline 498, OECD Series on Testing and  Assessment, No. 356, OECD
Publishing, Paris, https://doi.org/10.1787/4ccedaéb-en.

40) Kang NH, Kim SH, Kim J. KoCVAM-led development of phototoxicity alternative
test method using reconstructed human epidermis model (KeraSkin™). Food
Chem Toxicol. 2024;188:114698. https://doi.org/10.1016/j.fct.2024.114698

41) Kang NH, Park CE, Kim SH, et al. KoCVAM-led validation of KeraSkin™
Phototoxicity Assay for inclusion in OECD TG 498. ALTEX. Published online
May 23, 2025. https://doi.org/10.14573/altex.2407041.

42) OECD (2024), Guidance Document on Integrated Approaches to Testing and

Assessment (IATA) for Phototoxicity Testing, OECD Series on Testing and
Assessment, No. 397, OECD Publishing, Paris, https://doi.org/10.1787/8a979653-en.
43) Kang NH (2025) Standard Operation Procedure. KeraSkin™ Phototoxicity Assay
Version 1.3 Available via: https://www.nifds.go.kr/kocvamen/sop/view.do?menuKey=23

45




N s
GV SIS S 2= SECHHIAEY 7lol=210l | QIHIIRRHS 0|8t B=HAI-H(TCGA98)

44) OECD (To be published upon approval by the WNT). OECD Peer Review
Report on KeraSkin™ Phototoxicity Assay as a me-foo method in Test
Guideline 498, OECD Series on Testing and Assessment.

45) Tyrell R.M., Pidoux M (1987) Action spectra for human skin cells: estimates of
the relative cytotoxicity of the middle ultraviolet, near ultraviolet and violet
regions of sunlight on epidermal keratinocytes. Cancer Res., 47, 1825- 1829.

46




1. HAY2(OECD TG498) |

551 80| F2f

Eg=Mixture): A2 RESSHA e F 7HA ol EdE 7AdE HREd ==

49414

FAZ1(BA =%, Irradiance): AAUV)olyY  7HABAlo]  FHo]  ZHEst+=
A7)/ (W/m? == mW/cm?)

s#¥HDose of light): AF]/d(UV) = 7HA32d0] Hel| 2-83sk= YEHAIZ] X AlZhe =
TUA o Z(oule = W X 92 TdH(A): Jm? == J/cmd)

UV 3% =AUV light waveband): CIE(Commission Internationale de L’ Eclairage)7}
A= 3= UVAB1S nm~400 nm) UVB(280 nm~315 nm) 2 UVC(100 nm~280 nm)o|th.
o] &9 AAUE A= 4 Stk UVBe UVAE EE 320 nmE AAZE ¥,
UVA+ ti=F 340 nmE 7122 UV-Al 3 UV-A2E U4 4 St

AUd 23 M EAAEERelative tissue viability): HA AGA2}GHr == It F
shhE AAAY AF=E AHgE A ¥ FIFANETH Hlwste] FAG
22 AZYEE

MEC(Molar Extinction/Absorption Coefficient): &8t A&l ZH(d: 2FA|, &=
o H)A FolR Bake] Agolw BEAvl FAphotomE F5E & e
& &(Efficiency)& UEFAITHFE L - mol™ - cm™'2 A,

#=4(Phototoxicity): SsHEdol o] HEHAY AU ® F AR} dof
= 2HAE o dehte 4 54 1S

A =(Accuracy): Al@ Ao} 38H FaxY I A= AP izt HU
Aol J#AAdRelevance) o] 3+ ZwHolt} AHEEhA e AlgAde] HlE-S ou|sh=
“AxA(Concordance)” ¥ “AHSF=(Accuracy)” & Z& oJu| & 2220TH20).

47



N
GV SHEE S 25 SECHAIZY J1ol=2tel | AT HS 0|8t A= HAHH(TGA98)

MFRAZE(CA viahlity): A|E m|EZCo} Bria iy} AAIEE MITE4,5-Dimethylthiazol-2-y1)
-2,5-diphenyltetrazolium bromide, Thiazolyl blue)E FHUA7|= 58 53 o] A=E
T3 T FAEE SActe ARE, SAHE WU AT 2 AP AACd =t
2olgl= MEO F oA Qs FAEA ABAA T YeERdT

3}t Ed(Chemical): GYEH == BIEL S v

d X (Concordance): Al@Hel FPo] wizt HE=2 2k JHH g fdste
ANE Agste Fygde] g FHolnt o] golv BHEof wAk AR§o] hssiH,
FH EE SH0E AYSA EREHE EE AFEAY SR oA dXAPL
NAEE FZAA &g vlgol wet 34 S THR0).

HPLC(High Performance Liquid Chromatography): 11454 2 Zr}E 1) 3]

IATA: 5% =43 7HIntegrated Approach on Testing and Assessment)

MTT: 3-(4,5-Dimethylthiazol-2-yD-2,5-diphenyltetrazolium bromide; Thiazolyl blue tetrazolium
bromide.

Al zT: FEANET

o
ﬂf‘

)
lo
=
A
o
3
2
W
2,

NSCiaedNon-Specific Colour in killed tissue): &2 %
NSCiiving@Non-Specific Colour in living tissue): 4toll= Z29] H|Eo]2z Al

NSMTT(Non-Specific MTT reduction): HlE-°]2 MTT <

Abgste] F7EE w AAE AlEERe]l dFE ook el g TH20).

48




1. HAY2(OECD TG498) |

YA =T (Positive Control, PO): Ald Al2HlY BE FAHRAE X3 BATORE
FAARFSS fEdTgy 4ER SEEAE AHAEY. FAhuERTe HsdE
BAs7] 98l AIPE whgo] HrbE ¢ JEE A8 WS AETE HehA| @olok
=3

FH#dRelevance): A @7 #4 G3o] #HAL 9 AlPo] EA EFH on 9u
fre&dA e g AW, B AlFel drid #A ABESH adE AgsA
SAstaL A Sek=A YepH, AR Y A =(dAH)E HEIEH20).

A1 8] = (Reliability): 543 Ayl wet vhE APsias o 59 AdLH o0&
AgAAA Al AFE AFE F Ade A= JIE= AP - 434 3
A & 4 (Reproducibility) . 2 3 7}= tH20).

Al A¥(Replacement test): fr3iAd 28 g/== 93 H7ts %EH %’—]HL@Q = A}%
2 zold AP UAESEE AAE A Gk

Cl
H

HEADRun): FEA Nz 3 Fdd = A s oo AdedE A"
AN

N =(Sensitivity): Al @l o8] ZHIEA ERE FE/2A4 2
7Rl 2 g] 2 AFAE Ueide AW Agre Hrolm AFHY dHAEe Brbeke
T8 31 AFe] TH?20).

FEAN =T Ad=de AT AFAL BE TALES I ARREHE
HFEA s Tqete T T @A & AE=dE AYT AR AReE
gsh=n AREHE B A@HAE dHoly #49 SAdERToE  AMSEHCH
Az AdEde Add AR 2 7IE s Alzet 34 ARt

So|=(Specificity: A#ol os] Ll EFE SAMBA ARBA W
e s ANE Uehls AEY o] Hxoln] AP 4Bde Brle
F8 12 Aol th20),

49




~
VN SHEE S 35Y SECiRARE 7lo[=atel | QMR RS oot AELAIRH(TGA98)

A B EA(Test chemical): A& 4 =2

UPLC(Ultra-High Performance Liquid Chromatography): =il

e A Azt ET 2 v

o7 BHE, BT

50



1. HAY2(OECD TG498) |

ae s 29l BT (Spectral power distribution)2| GlA] X
M RhEQ| XA} QIZE

Irradiance [mW/cm?]

UVB (UVA  :  visible light

0.1

0,01

Wavelength [nm]

Z*]: Spielmann, H. et al (1998)(37)

12 Zy7F &3

i,
O
ok
fluj
o2
¢l

e F 2A1Y )18 7beE HEEE dAE AlFTt
£ 313 NRU PT9| ZZFA@h Epiderm™ F=4Ae AT B dipge
LA oA ALEE & HEg dglol= ol=[(doped) Mercury metal halide arclol] A
aﬂ—s}g}l:]-_ 9 age T 7pA o= e 93 9 96-well AT S o|EL
ME QA% F7H4< B &35 RoEth H2 e o 52 49 UVBE A2
Ae AlFA T ALEHJITHARED Ad 2 AE5 F-8-d(Photohemolysis)]. 3T3
NRU-PTol A= HI ZEZF ALEEQTh $) 18e Sdole gz g Fr1ac

d

<
4=
o
T

e a37F F2 UVB HY A #Z=AT =5 23 EH(rradiation spectrum)ol] A]
Amiodarone®} #°] UVB HWHHE F=E JFFoles 2L S=4H(Excite) =
A 7|70 FE3F UVB7E ol S5 HoFE

51



VN SHEE S 35Y SECiRARE 7lo[=atel | QMR RS oot AELAIRH(TGA98)
~—

Liebsch et al(1998)(38)o A|AlA 9 13
UVA ZF=xA %71 AHAa S7HES
MEYEEL MTT A3 assay=z A FH o)
H7td 1270 =29 HAs
6 Jcm’e] zALFS HAde AoZ yehsith

52

1% 2. RhEQ| XA

TZZ=(UVA

Viability (%)

40

0N =)

|

\

\

T T T T v T T T U |

6 8 10 12 14 16 18 20 22
Joule/em?

rlo
ot
N
>
i
ol

1023 =A8e o 23= 1 Joldnh

%
o zHe wWge HAED. FUF

7t Uz 480 4¥e o

debdth AhgE 21 B=d AZEH 9 flol
ZAFS 1.7 mW/emi(UVA)Y L.,




1. HAY2(OECD TG498) |

£3 Agd=E SN 98 1Ak
23]
M} AHAZAT AN AB)3) 27 BSesame seed oido] Bol FE3| ga=A
i R o S S
APAGAWIY 3 B8]l AF AP AFHAUTE. 22 RIA %} o Bl
ok

< 5 oME ST Eede EFde] oy Lo AdE FHHA F=
do] Bz AFE ATHE)E0).

=%

AFEFZ2 Z‘iﬂl 2HERS FE3] 2T & e FIAE AAskE Ao
FTQ3HE, 73 Xﬂﬂ AFENFF ~HEY YolA F33 FT5 HAAE < ).
Eo] A &% 50 WLE =HsiA e F Hed 22 ®¥d A3 BIAE
Agg 45 %EEm(Photo—protchve layeno] A€ & Q7] w&Eo|th

ozt tigte g2 AMEEE R A e 3D 229 AETH WS HIs|ok
ok tijte® AMRHE TﬂxﬂL ZA ] AEAEES =5 A =29 70 %

HREo & k2] oFolof it

s}stEd o] F97HPhotopotency)(Z, F=4 A= SL
Chlorpromazine-HCI(3) = 2 3 of|eke g-lof|A] l'é,fi}
A AFolA YeRD vRe} o] EFA o o3| nt

T84 & L3
Al(Anthracene)(3)(30) 2 =

Alﬂ“‘”

O 3. M IHK| YUF I DMIC| E4/YE(%) AHEH

120 +

100 +

(=]
o
L

a \
—'Sesame Oil (P&G)

s
\ -
‘\%\ live Qil (P&G)

Transmission
[=r]
=
o

40 1

201 \7\\ ——=Arlasolve DMI
/,/,' \Mlneral il
0 i = ; ; |
250 300 350 400 450 500

Wavelength [nm]

Source: Liebsch, M_, (1998) (38)

53



HE 4 TG4980f Zat=l zt A&t & D2 EZE XZ4(Parameters)

B 4. TG4980| Z&tE Zt A&He I2EZ X7 IR
AAFFEEHAS o] &3 FxAd AFHELS v FAR ZZEZFES 7HRITH2743).
Aolge F2 AWM O Aussd BEE A X 243 BAHH, ol
5o AAE A) dujF Az, O F2AE D) AlE 2 G SujdizT AA7|FEolth

KeraSkin™ Phototoxicity Assay

A) A8 F
Ha 60, wiFAES StRWeR
H QFAIZE AT £ AAY Hx 608 o|F | 18~24A%t
A S wAs ok 3
Hi A B 0.9 mL 0.9 mL
B AlEEZ 4§
T&4 50 uL 50 uL
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o = o R = o
P DPBS, &, #71&, od&s, DPBS, &, #71&, fﬂvl%a,
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P T 27 0.01 %~0.02 % Chlorpromazine 0.02 % Chlorpromazine
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6 J/cm*1.7 mW/cm?, 60%)
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EpiDerm™ Phototoxicity Test (VRM)

KeraSkin™ Phototoxicity Assay
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Mg*HE oF 203] Mg*HZE 103

E) S|k

Hjj A ZE 18~24 A1 3¢ 18~244 71

F) MIT A ZAE& £493

1 mg/mL 89S 24 well plate Bl

MTT &< 1 mg/mL €4S 300 uL &3 200 uL ¥3F331 KeraSkin® =9
okzol| 100 uL B3
al] FAIZE 3N +L5E 3AIZF£LHE

Isopropanol 2 mL, 2A]7F+5%

Isopropanol 2 mL, 2A]7F+5%

OD Zr gelg& F= | 200 u(x3a & IS % wel platedl] | 200 (22 & 27012 9% wel plateol]
S B =) =)
oD =% 570'nm(with a filter band pass of 570 nm
maximum =+30 nm)

G AAR7=
fuitizsE EE
MY ETOZE
Aelet 5 /) 223 | SD < 20 % SD < 20 %
AdE MEAEE
Aol
F2AE A ¥
Algd gzl | 0.8 < OD g < 2.8 06 < OD & < 19
MNEAYEZE
FzAb st AlEE - _
sujgzTe A= FzAF 3FA] e AEOA Sult R | F2AF FFA] &L AH A Sujox
Wo“ T 23 wlmakel 80 % o)F 23} vlmate] 80 % o4

==
¢4 d= &4 ¥4

55



—~

GV SIS S 2= SECHHIAEY 7lol=210l | QIHIIRRHS 0|8t B=HAI-H(TCGA98)

I }’ HE(OECD TG498)

OECD/OCDE 498

Adopted:
2 July 2026

OECD GUIDELINES FOR THE TESTING
OF CHEMICALS

In vitro Phototoxicity: Reconstructed Human Epidermis Phototoxicity test
method

56




II. 2E(0ECD TG498) I

OECD/OCDE 498

INTRODUCTION

Phototoxicity (photoirritation) is defined as an acute toxic response elicited by topically or

systemically administered nhr\inrnanh\ln chemicals after the exposure of the hnrl\: to environmental light
Sysiemicany acminisiere Nowereacduve Cnemitais aier ine eXpo: wie OO0 nvirgnmenia: dgnt

Within the context of skin exposures to phototoxic chemicals, phototoxic responses are elicited after an
acute exposure of skin to photoactive chemicals and subsequent exposure to light. The test method does
not address photosensitizers, which are photoactive chemicals that can induce an immunologically-
mediated response in exposed skin.

2. This Test Guideline (TG) addresses the human health endpoint of phototoxicity, specifically as it
relates to topical skin exposures to phototoxic chemicals. The in vitro reconstructed human epidermis
phototoxicity test (RhE PT) is used to identify the phototoxic potential of a test chemical after topical
application in reconstructed human epidermis (RhE) tissues in the presence and absence of simulated
sunlight (see paragraphs 38-and 39 for the characterization of simulated sunlight). Phototoxicity potential
is evaluated by the relative reduction in viability of cells exposed to the test chemical in the presence as
compared to the absence of simulated sunlight. Chemicals identified as positive in this test may be
phototoxic in vivo following topical application to the skin, eyes, and other external light-exposed epithelia.

3. This TG is based on the in vitro test system of the reconstructed human epidermis (RhE), which
closely mimics the biochemical and physiological properties of the outermost layers of the human skin, i.e.,
the epidermis. The RhE test system uses human-derived keratinocytes as a cell source to reconstruct an
epidermal model with representative histology and cytoarchitecture. The test method combines the basic
test chemical exposure and viability assessment methodologies described in the OECD TG 439 on /n Vitro
Skin lIrritation: Reconstructed Human Epidermis Test (1) with the standardized irradiation procedures
described in the OECD TG 432 on In Vitro 3T3 NRU Phototoxicity Test (2). Exposure times in this TG are
notably longer than those described in TG 439 to ensure sufficient time for chemical ingredients to diffuse
into the tissue model nearest the target cells where reactive phototoxic species may be induced at the time
of irradiation.

4, The Validated Reference Method (VRM), the EpiDerm ™ Phototoxicity Test (EpiDerm™ PT), was
used to develop the present Test Guideline (TG) and the associated Performance Standards (PS) (39).
The general performance of the EpiDerm™ PT was assessed through an ad hoc evaluation of individual
literature citations (3)(4)(5)(6)(7)(8)(9)(10) including an initial test method pre-validation reported in 1999
(4) with a sensitivity of 86.7% and specificity of 93.3% (Phase Ill, set of 10 chemicals tested twice
independently in three laboratories). The data were presented to the COLIPA Phototoxicity task-force in
1999 (11). The task-force concluded that 3D RhE skin model could be a useful tool to address
bioavailability of a test chemical. When used in combination with the 3T3 NRU PT as a complementary
test, it will allow a clear decision in the case of borderline predictions of acute phototoxicity. The 3D RhE
skin model test was also regarded as advantageous in helping to assess the phototoxic potency. A follow-
up study on phototoxic potency was supported by ECVAM during 2003-2006 (12).

5. To support the development of the new OECD phototoxicity guideline, the OECD phototoxicity
expert group conducted an ad hoc evaluation of the pre-validation data, together with other literature, on
the ability of the 3D RhE skin models to predict acute phototoxic potential in vitro. From the literature
review, a database of over 60 test chemicals evaluated in the EpiDerm™ skin model was derived. The
aggregate datasets provided specificity and sensitivity values higher than those obtained in the pre-
validation study (4), as previously sensitivity values were compromised by erroneous instructions on the
vehicle use (10). It should be noted that for EpiDerm™ PT, other studies performed after the initial pre-
validation study, whilst using the same SOP, were not conducted as formal validation studies.
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6. The KeraSkin™ Phototoxicity Assay (KeraSkin™ PA) was developed (40) and validated (41) as a
“me-too” method to Epiderm™ PT, in accordance with this TG and the corresponding PS (39). An
independent peer review concluded that the KeraSkin ™ PA meets the requirements for a “me-foo” method
established in the PS (39)(44). KeraSkin™ PA demonstrated 100% sensitivity, 98.6% specificity, and
99.3% accuracy. The RhE-based test methods included in this TG and the protocol parameters specific to
each of the test methods are listed in ANNEX 4.

7. Definitions used in this TG are provided in Annex 1,

INITIAL CONSIDERATIONS AND LIMITATIONS

8. Many types of chemicals have been reported to induce phototoxic effects (13)(14)(15)(16). Their
common feature is their ability to absorb light energy within the sunlight emission spectrum. Photoreactions
require sufficient absorption of light quanta. Thus, before testing is considered, a UV/visible absorption
spectrum of the test chemical should be determined according to OECD TG 101 on UV-VIS Absorption
Spectra (17). It has been reported that if the molar extinction/absorption coefficient (MEC) is less than 1000
L mol' cm-*, the chemical is unlikely to be photoreactive (18)(19). Such chemicals may not need additional
testing with the in vitro RhE PT or any other biological test for adverse photochemical effects (3)(20). In
general, this principle applies to all test chemicals, however, more specific guidelines may apply depending
on the intended use of the chemical or potential exposure conditions. The RhE PT, which includes the
VRM (EpiDerm™ PT) and KeraSkin™ PA, can be used as a stand-alone method, and also in a tiered
testing strategy for topically applied substances following specific guidelines (such as ICH S10 for
pharmaceuticals). The term "test chemical" is used in this TG to refer to what is being tested and is not
related to the applicability of the RhE PT to the testing of substances and/or chemical mixtures. Limited
information is currently available on the applicability and performance of the RhE PT to mixtures of known
composition. When considering testing of mixtures, difficult-to-test chemicals (e.g., unstable), or test
chemicals not clearly within the applicability domain described in this TG, it should be first considered if
the results of such testing will be scientifically meaningful.

9. The reliability and relevance of the EpiDerm™ PT have been evaluated in multiple studies (3)
@) (B)(B)(7)(8)(9)(10). The KeraSkin™ PA has also been independently validated (41) as a similar method
meeting requirements suggested in the PS (39). The procedures and prediction model presented in this
TG are designed to distinguish between phototoxic and non-phototoxic chemicals. However, specific
procedures and prediction models exist in the literature to address phototoxic potency for topically applied
chemicals and mixtures. This TG is not designed to predict other adverse effects that may arise from the
combined action of a chemical and light (e.g., it does not address photo-genotoxicity, photoallergy, or
photocarcinogenicity). Furthermore, the TG has not been designed to address indirect mechanisms of
phototoxicity, effects of metabolites of the test chemical, or evaluate the phototoxicity potential of individual
chemicals in mixtures.

10. The in vitro RhE PT does not need to be performed with a metabolic activation system, although
the RhE tissues have limited metabolic activity (21). There is no evidence at this time that any phototoxic
compound would be missed in the absence of metabolic activation (22).

11. Test chemicals absorbing light in the same range as MTT formazan (colored chemicals), or test
chemicals able to directly reduce the vital dye MTT (to MTT formazan) may interfere with the cell viability
measurements if those chemicals persist in or on the test system at the time of the viability assessment,
and may need to use adapted controls to correct for the interference (see paragraphs 61-68) in section
“Corrections for MTT-reducing Materials and Colorants”. Alternatively, the HPLC/UPLC spectrophotometry
procedure to measure MTT formazan can be used (see paragraphs 67-68).
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12. Although most of the studies performed with RhE PT utilized the UVA/visible light part of the solar
spectrum, some studies confirm that the RhE tissues can also tolerate UVB exposure (5)(23)(24) under
controlled conditions. This is an advantage compared to most of the cell-line based assays (2) that do not
tolerate the UVB part of the spectrum well (25).

13. A single testing run should be sufficient for a test chemical when the classification is unequivocal.
However, in cases of borderline results, such as non-concordant results from replicate tissues, a second
run should be considered, as well as a third one in case of discordant results between the first two runs.
In the repeated runs, the concentrations of the test chemical may be adjusted to better capture the range
of responses around the borderline or equivocal concentration(s) (see Interpretation of Results and
Prediction Model for details).

14. The phototoxicity potential of a test chemical is determined by testing multiple concentrations in
RhE tissues in the presence and absence of simulated sunlight. The testing of three to five concentrations
in two replicates is generally sufficient to ensure obtaining acceptable test results from at least one
concentration of the test chemical to make a valid prediction. Specific criteria for acceptable test results
are presented with the prediction model.

PRINCIPLE OF THE TEST

15. Phototoxicity potential in the RhE PT is evaluated by the relative reduction in viability in RhE
tissues exposed to the test chemical in the presence as compared to the absence of a non-cytotoxic dose
of simulated sunlight.

16. The test chemical is applied topically to a three-dimensional RhE tissue, composed of human-
derived epidermal keratinocytes that have been cultured to form a multilayered, highly differentiated model
of the human epidermis. It consists of organized basal, spinous and granular layers, and a multilayered
stratum corneum containing intercellular lamellar lipid layers representing main lipid classes analogous to
those found in vivo. Accordingly, RhE tissues are ideally suited for directly modeling exposures of
chemicals on native skin in vivo and have been validated to predict the skin irritation and corrosion hazards
of chemicals and mixtures without the need for test chemical dilution (1)(26).

17. In brief, several concentrations of test chemical prepared in a vehicle are applied topically to RhE
tissues and incubated at standard culture conditions (37 £1 °C, 5+ 1% CO2, 90 £ 10% RH) for 18 to
24 hours to allow penetration into the living tissue. In general, three to five concentrations are tested to
ensure obtaining results from at least one concentration that meets the criteria for a valid test. A positive
control and appropriate vehicle controls are also applied topically to RhE tissues and tested in parallel.
Half of the tissues in each treatment group are irradiated with 6 J/cm? of simulated sunlight (+1rr) while the
remaining half are held at room temperature in the dark (—Irr) (see paragraph 38 and 39 for details). After
a post-exposure incubation period of 18 to 24 hours, relative viability is determined in both the irradiated
(+Irr) and non-irradiated (—Irr) treatment groups by measuring the enzymatic conversion of the vital dye
MTT (3-[4,5 dimethylthiazol 2 yl] 2,5-diphenyltetrazolium bromide, thiazolyl blue (CAS number 298-93-1)
into a blue formazan salt that is measured photometrically after extraction from the tissues. The overall
procedures are consistent between the VRM and KeraSkin™ PA; however, protocol details specific to
each RhE phototoxicity test are available and should be consulted as needed (27)(43).

18. Phototoxicity potential is determined by comparing the relative reduction in viability in each
irradiated treatment group to that of the equivalent non-irradiated treatment group.

19. The experimental design of EpiDerm™ PT is based on the pre-validation study performed by
ZEBET (4)(27) and follow up-studies conducted with this protocol. The follow-up studies suggested some
minor modifications that led to better reproducibility and sensitivity of the test. The updated protocol was
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published in 2017 (10), which forms the basis of the test method design described in this TG. The
experimental design of KeraSkin™ PA is based on a development study conducted by KoCVAM (43) in
Ministry of Food and Drug Safety.

20. The RhE PT can be used as a stand-alone test method to address phototoxicity, especially in
cases of limited test material solubility or endpoint-compatibility issues with OECD TG 432 (2) and OECD
TG 495 on ROS Assay for Photoreactivity (28). It can also be used in a tiered testing strategy in
combination with the OECD TG 432 and/or OECD TG 495 (8)(11)(22)(29), or as part of integrated
approaches to testing and assessment (IATA) for phototoxicity (42).

DEMONSTRATION OF PROFICIENCY

21. Prior to the routine use of the test methods, laboratories should demonstrate technical
proficiency by correctly classifying the six Proficiency Substances listed in Table 1. In situations where a
listed chemical is unavailable or cannot be used for other justified reasons, another chemical for which
adequate in vivo and in vitro reference data are available may be used (e.g., from the list of reference
chemicals (3)(4)(5)(6)(7)(8)(9)(10)) provided that the same selection criteria as described in Table 1 are
applied. Using an alternative proficiency substance should be justified.

22. As part of the proficiency testing, if users are naive to utilizing the RhE model within the testing
facility, it is recommended that users verify the barrier properties of the tissues after receipt as specified
by the RhE model producer/supplier. This is particularly important if tissues are shipped over long
distance/time periods. However, once a test method has been successfully established and proficiency in
its use has been demonstrated, such verification will not be necessary on a routine basis.
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Table 1. Proficiency Substances!

Typical phototoxicity ranges

Substance CAS RN ”; vivo Vehicles [% wiv or % viv]
ata?
(references)
PHOTOTOXIC SUBSTANCES
1  Chlorpromazine 69-09-0 PT Water 0.003% - 0.01%
(4)
2 Anthracene 120-12-7 PT EtOH* or 0.01% - 0.03%
Acetone: (5)(30)
Olive Ol
(4:1)
3 Bergamot oil® 8007-75-8 PT QOils 0.0316% — 3.16%
(4)8)
NON-PHOTOTOXIC SUBSTANCES
4  Sodium Dodecyl 151-21-3 NPT Water Non-phototoxic up to highest con. tested (1%)
Sulphate (4)
5  Octyl salicylate 118-60-5 NPT Oils Non-phototoxic up to highest con. tested (10%)
(4)
6  4-Aminobenzoic 150-13-0 NPT Oils or EtOH4 Non-phototoxic up to highest con. Tested (10%)
acid (PABA) (27)(30)

Notes: ' The Proficiency Substances are a subset of the substances used in the pre-validation and follow up studies and the selection is based

on the following criteria; (i), the substances are commercially available; (ii), they are representative of the full range of phototoxic effects (from

non-phototoxic to strong photoirritants); (iii), they have a well-defined chemical structure; (iv), they are representative of the chemical

functionality used in the validation process; (v) they provided reproducible in vitro results across multiple testing and multiple laboratories; (vi)

they were correctly predicted in vitro, and (vii) they are not associated with an extremely toxic profile (e.g., carcinogenic or toxic to the

reproductive system) and they are not associated with prohibitive disposal costs, and (viii) results for the selected materials and protocol details

are available in the literature.

2PT - Phototoxic; NPT — Non-Phototoxic (Note: /n vivo classifications were derived from the validation studies of 3T3 NRU PT test (OECD TG

432) and were mostly based on clinical human data as no validated in vivo method is available for this endpoint.)

3 Vehicles are suggested, based upon the pre-validation and follow-up study references

4 EtOH — Ethanol

5 Oil — Sesame seed oil

6 Variability in phototoxic response is influenced by the content of impurities, therefore we advise to use a non-purified Bergamot oil,

commercially available, specifically for this reason. Non-purified Bergamot oils do have significant absorption in UVA and UVB part of the spect

@)
PROCEDURE
23. The following is a description of the components and procedures of a RhE test method for

phototoxicity testing. Standard Operating Procedures (SOPs) for the RhE-based tests complying with this
TG are available (27)(43). The SOP for EpiDerm™ PT, which includes minor technical improvements,
guidance on solubility, vehicles recommendations and a list of chemicals tested, was published in detail in
2017 (10). Laboratories intending to implement the RhE PT should refer to the SOP of the respective
method (e.g., EpiDerm™ PT or KeraSkin™ PA) (27)(43) when conducting the test in compliance with this
TG.

General Test System Characterisation

24. Human keratinocytes should be used to reconstruct the epithelium. Multiple layers of viable
epithelial cells (basal layer, stratum spinosum, stratum granulosum) should be present under a functional
stratum corneum. The stratum comeum should be multi-layered containing the essential lipid profile to
produce a functional barrier with robustness to resist rapid penetration of cytotoxic benchmark chemicals
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(e.g., the surfactants sodium dodecyl sulphate (SDS) and Triton®-X-100 are typically used to test barrier
function). The containment properties of the RhE models, including both the EpiDerm™ or KeraSkin™
models, should prevent the passage of material around the stratum corneum to the viable tissue, which
would lead to poor modelling of skin exposure. The RhE tissues should be free of contamination by
bacteria, viruses, mycoplasma, or fungi.

Functional Conditions
Viability

25. The assay used for quantifying viability is the MTT-assay (31). The viable cells of the RhE tissue
can reduce the vital dye MTT into a blue MTT formazan precipitate which is then extracted from the tissue
using isopropanol (or a similar vehicle). The optical density (OD) of the extraction vehicle alone should be
sufficiently small, i.e., OD < 0.1. The extracted MTT formazan may be quantified using either a standard
absorbance (OD) measurement or an HPLC/UPLC-spectrophotometry procedure (32). The RhE model
developers/suppliers should ensure that each batch of the RhE models meets defined quality control
criteria for the negative controls. Acceptability ranges (upper and lower limit) for the negative control OD
values (in conditions described in paragraph 58) are established by the RhE model developers/suppliers
and presented in Table 2. The RhE model users should ensure that the results of the vehicle controls
(VCs), which serve as the negative control and are used to establish 100% cell viability, meet the specific
test method acceptance criteria. An HPLC/UPLC Spectrophotometry user should use the negative control
OD ranges provided in Table 2 as the acceptance criterion for the VC.

Table 2. Acceptability ranges for vehiclecontrol OD values in the MTT assay of the test methods
included in this TG

Lower acceptance limit Upper acceptance limit
EpiDerm™ (EPI-200) 0.8 2.8
KeraSkin™ Negative | 0.6 1.2
control
Vehicle 0.6 1.9
control

Note: In KeraSkin™ PA, the acceptability ranges for OD values are defined separately for the Negative Control (NC) and the Vehicle Control
(VC). The negative control range is specified by the manufacturer, whereas the vehicle control range was determined during the assay’s
development and validation. The acceptability range for the negative control is used for quality control (QC) of the KeraSkin™ model, while the
range for the vehicle control is used to confirm the validity of each run. In KeraSkin™ PA, the NC is used solely for QC purposes to confirm the
functionality of the tissues, whereas the VC is used to set 100% tissue viability for calculating the relative cell viability of the test chemical.

Barrier function

26. The RhE model developers/suppliers should ensure that each batch of the RhE models meets
defined quality control criteria for barrier function. The barrier function may be assessed either by
determination of the concentration at which a benchmark chemical (e.g., sodium dodecyl sulphate (SDS)
or Triton®-X-100) reduces the viability of the tissues by 50% (ICso) after a fixed exposure time, or by
determination of the exposure time required to reduce cell viability by 50% (ETso0) upon application of the
benchmark chemical at a specified, fixed concentration. The acceptability ranges for the test methods
included in this TG are given in Table 3.
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Table 3. Barrier Function QC batch release criteria of the RhE models included in this TG

Lower acceptance Upper acceptance limit
limit

EpiDerm™ (EPI-200) | ETso = 4.00 hr ETso=8.72 hr

(1% Triton X-100)

KeraSkin™ 1Cs0=1.5 mg/mL 1Cs0= 4.8 mg/mL

(18 hr treatment with

SDS)

Note: SDS - sodium dodecyl sulphate

Morphology

27. Histological examination of the RhE models may be provided by the RhE model
developers/suppliers to demonstrate a human epidermis-like structure (including a multilayered stratum
corneum) if this parameter is used in the QC release program of the RhE model developers/suppliers.

Reproducibility

28. The RhE model developers/suppliers should maintain a database of the QC release test results of
the viability and barrier function tests to monitor reproducibility over time. It is recommended that the RhE
model user maintain a database of the phototoxicity test method positive and vehicle control results to
monitor reproducibility of test method execution over time.

Quality control (QC)

29. The RhE models should only be used if the developer/supplier demonstrates that each batch of
the RhE models meets defined production release criteria, among which those for viability (paragraph 25),
barrier function (paragraph 26) and morphology (paragraph 27), if applicable, are the most relevant. The
relevant QC data should be provided to the test method users, so that they are able to include this
information in the test report. Only phototoxicity test results produced with qualified tissues can be accepted
for reliable prediction of phototoxicity.

Preparation of Test Chemical and Control Substances

30. Test chemicals must be prepared fresh on the day of testing unless data demonstrate their stability
in storage. It is recommended that all chemical handling and the initial treatment of tissues be performed
under conditions that would avoid photoactivation or degradation of the test chemical prior to irradiation.
The maximum recommended concentration of a test chemical should not exceed 10% since test chemicals
may absorb UV and act as a UV filter (10)(27)(43).

31. The testing of three to five concentrations of a test chemical in a vehicle is generally sufficient to
ensure obtaining acceptable test results from at least one concentration of the test chemical to fulfill
requirements to evaluate the test results for phototoxicity potential (see paragraphs 69-70). Ideally, the
concentrations of the test chemical should be selected to ensure a cytotoxicity dose response in the
presence of irradiation. Guidance for selection of appropriate concentration ranges is given in the SOPs
(10)(27)(43).

32. Water soluble test chemicals are prepared in ultra-pure water or if appropriate in buffered salt
solutions (e.g., Dulbecco’s Phosphate Buffered Saline (DPBS) or Hanks' Balanced Salt Solution (HBSS)
without phenol red). The buffer used must be free from protein components and light absorbing
components (e.g., pH indicators such as phenol red and vitamins) to avoid interference during irradiation.
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33. Oil soluble test chemicals are prepared in sesame seed oil or other appropriate oil (e.g., mineral
oil that has low UV absorption and is demonstrated to be compatible with the RhE tissues). For test
chemicals of limited solubility in water and oils, pure ethanol, or a mixture of acetone:olive oil (4:1, v/v) may
be used (10).

34. Other vehicles may be considered but should be evaluated prior to use for specific properties
including compatibility with the RhE tissues, its ability to react with the test chemical, ability to induce
phototoxicity, potential for quenching of the phototoxic effect, radical-scavenging properties and/or
chemical stability in the vehicle (33). When other vehicles are used, it is recommended that a pre-testing
with the selected vehicle be conducted to ensure vehicle stability and compatibility with the test system
(see Annex 3 for additional guidance).

35. Vortex mixing, sonication, and/or warming to appropriate temperatures may be used to aid
solubilisation, unless the stability of the test chemical is compromised. The procedures used to prepare
the test chemical dosing solutions should be documented.

36. Before any testing on the viable reconstructed human tissues is performed, it is recommended to
perform the evaluation of the test substance for interference with the measured endpoint (MTT assay).
These procedures are described in detail in the SOPs (27)(43). If potential interference by the test
substance on the MTT assay has been determined, the application of adaptive controls is recommended
as described in the section “Corrections for MTT-reducing Materials and Colorants.”

37. A VC and a positive control (PC) should be tested concurrently in each run. In the RhE PT, the VC
serves as the negative control and is used to establish 100% cell viability. The suggested VC is either
water (vehicle for water soluble materials) or sesame seed oil (vehicle for oil soluble materials), and/or
other vehicles used to solubilize the test material. The suggested PC is a solution of chlorpromazine-HCI
at a final concentration of 0.01% to 0.02% in water (or other aqueous buffered salt solutions such as DPBS
or HBSS without phenol red). Additional concentrations can be tested to evaluate dose responses of the
chlorpromazine-HCI prior to establishing the test to demonstrate proficiency (4)(10)(27)(43).

Irradiation Conditions

38. Light source: The choice of an appropriate light source (e.g., a solar simulator) and filters is a
crucial factor in phototoxicity testing. Light of the UVA and visible regions is usually associated with
phototoxic reactions in vivo (15)(28), whereas generally UVB is of less relevance but is highly cytotoxic;
the cytotoxicity increases 1000-fold as the wavelength goes from 313 to 280 nm (45). Acceptable light
sources emit the entire solar spectrum (290 nm through 700 nm). Adjustment of the spectrum can be
performed using filters to attenuate UVB while allowing transmittance of UVA and visible light (See Figure 1
in Annex 2). Furthermore, the wavelengths, irradiance doses employed, and light source equipment (e.g.,
open or closed system) should not be unduly deleterious to the test system (e.g., from emission of heat/
wavelengths in the infrared region).

39. The simulation of sunlight with solar simulators is considered the preferable artificial light source.
The spectral irradiance of the filtered solar simulator should be close to that of outdoor daylight (34). Both
xenon arcs and (doped) mercury-metal halide arcs are used as solar simulators (30). The latter have the
advantage of emitting less heat and being cheaper, but the match to sunlight is not as good as that provided
by xenon arcs. All solar simulators emit significant quantities of UVB and should be suitably filtered to
attenuate UVB wavelengths (ANNEX 2). Because cell culture plastic materials contain UV stabilisers, the
transmitted spectrum should be measured through the same type of plate lid as will be used in the assay.
Irrespective of measures taken to attenuate parts of the spectrum by filtering or by unavoidable filter effects
of the equipment, the spectrum recorded below these filters should not deviate from standardised outdoor
daylight (34). External light standard D65, the internationally recognized emission standard for outdoor
daylight, is provided in ISO DIS 18909:2006. An example of the spectral irradiance distribution of the
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filtered solar simulator used in pre-validation and follow-up studies with the EpiDerm™ model is given in
(10)(30)(23) (See also Figure 1 in Annex 2), while that used in the development and validation studies of
the KeraSkin™ model is presented in (28)(45).

40. Dosimetry: The intensity of light (irradiance) should be regularly checked before each phototoxicity
test using a suitable calibrated broadband UVA-meter. Irradiance should be measured through the same
type of plate lid as will be used in the assay.

41. An irradiance dose of approximately 6 J/cm? (as measured in the UVA range) was determined to
be non-cytotoxic in the RhE tissues and sufficiently potent to excite chemicals to elicit phototoxic reactions
(4)(10)(30). For EpiDerm™ PT, for example, to achieve 6 J/cm? within a time period of 60 minutes,
irradiance was adjusted to 1.7 mVW/cm? of UVA/visible light (see Table 4 Annex 4). Each validated test
method adopted different irradiance intensities and exposure durations depending on the irradiance output
of the solar simulator used. Details of irradiance conditions for each test method are provided in ANNEX
4. Alternate exposure times and/or irradiance values may be used to achieve 6 J/cm? using the formula:

irradiation dose (J/cm®) x 1000

t (min) =——— 2
irradiance (mW/cm™) x 60

(1J =1Wsec)

42. The RhE tissue model is tolerant to UVB irradiation (5)(23)(24) and inclusion of UVB irradiation
may be appropriate in some cases (e.g., when absorption for the test chemical of interest is exclusively in
the UVB wavelength region). The presence of the UVB portion of the spectra should be monitored and
reported in the final report along with any changes in irradiance.

43, Similarly, if a different light source is used, the irradiation should be calibrated so that a dose
regimen can be selected that is not deleterious to the cells but sufficient to excite standard phototoxins. A
functional check should be performed by testing the proficiency chemicals described in Table 1 and also
presented in Figure 2.

44, Radiation sensitivity of the cells: A UVA-sensitivity experiment should be performed once the test
is newly set up in a laboratory. A brief description of the method and expected outcome is given in the
SOPs (27)(43). The viability of the irradiated tissues exposed to 6 J/cm? should be = 80% relative to the
tissues that were not irradiated.

Test procedure

45, The following is a description of the components and procedures of a RhE test method for
phototoxicity (See also ANNEX 4 for parameters related to each test method). SOPs for the test methods
complying with this TG are available (27)(43).

46. Tissue conditioning: Upon receipt of the RhE tissues, examine all kit components for integrity.
Under sterile conditions, transfer tissues to 6-well plates containing 0.9 mL medium/well. Place the plates
into the incubator at standard culture conditions (37 £ 1 °C, 5 £ 1% CO2, 90 + 10% RH) for minimum of 60
minutes. See ANNEX 4 for pre-incubation time used in each test method.

47. After pre-incubation, the tissues in the 6-well plates will be removed from the incubator and the
medium under the tissues will be exchanged with warmed (37 °C) fresh assay medium. The tissues may
be dosed immediately, or placed back into the incubator until dosing is initiated. For each treatment
condition or treatment group, four tissues will be treated such that two tissues are used in the cytotoxicity
part of the assay (treated in the absence of irradiation) and two are used in the phototoxicity part of the
assay (treated in the presence of irradiation).
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48. Application of the test chemical: The RhE tissues are treated topically. For solutions in water or
aqueous buffer, 50 uL of dosing solutions are applied topically on the RhE tissue and gently spread, if
necessary, with a sterile bulb-headed Pasteur pipette (a Pasteur pipette which has been flame-melted to
create a small round bulb at one end), or similar device. For solutions in oil, 25 yL of dosing solutions are
applied topically on the RhE tissue and gently spread, if necessary, with a sterile bulb-headed Pasteur
pipette. If the spreading is not sufficient, consider applying a sterile nylon mesh (circular shape) topically
For vehicles that may be irritating to skin, the dosing volume should be limited to avoid vehicle cytotoxicity.
For example, dosing solutions in ethanol, or acetone — olive oil mixture (4:1) should not exceed 20 to 25 pL,
since higher volumes may lead to cytotoxicity.

49. Once dosed, tissues are placed back into the incubator and incubated overnight (18 to 24 hours)
at standard culture conditions.

50. On the following day, transfer the tissues into new 6-well plates pre-filled with 0.9 mL of buffered
solution (e.g., DPBS or HBSS without phenol red) or 24-well plates pre-filled with 0.3 mL or 0.4 mL of
buffered solution (see ANEEX 4 (27) (43)). The use of a phenol-red-free buffered salt solution is
recommended since irradiation in cell culture medium may lead to increased variability and production of
cytotoxic photo-products (35).

51. Irradiation: Irradiate the +lrr plates (covered with lids) with an appropriate irradiance intensity and
duration of exposure for each test method at room temperature to achieve 6 J/cm?2 of simulated sunlight
(see ANEEX 4 (27) (43)). If the light source generates excess heat and induces condensation under the
plate lids, ventilate the plates with a fan. Place the -Irr plates in the dark (e.g., in a box) at room
temperature, preferably in the same exposure room as for the tissues being irradiated. If a mesh was used
during dosing, the mesh should be carefully removed (for example using fine forceps) prior to the
irradiation/dark exposures. Prepare new 6-well plates containing 0.9 mL of warmed (37 °C) fresh assay
medium per well.

52. After the irradiation is completed, use a wash bottle with sterile CMF-DPBS (DPBS without Ca**
and Mg?*) and rinse each tissue. Washing procedures used to effectively remove the materials from the
tissue surface may vary depending on the test method and are provided in ANNEX 4. The procedures
used to remove the dosing dilutions should be documented and presented in the final report. Transfer all
washed inserts to the new plates containing fresh media. The surface of each tissue should be carefully
dried using a sterile cotton tipped swab.

53. In cases where the test material characteristics may impede or block the irradiation (e.g., dark
coloured or opaque materials), the dosing dilutions should be removed prior to the irradiation or dark
exposure conditions. Under the test conditions, test chemical that permeates into the RhE tissue during
the 18-to 24-hour exposure period is bioavailable within the tissue at the time of irradiation. The 18-to 24-
hour exposure time prior to irradiation is notably longer than the exposure times applied in TG 439 for Skin
Irritation Test (1) and accordingly ensures sufficient time for test chemical to diffuse into the tissue model
nearest the target cells where reactive phototoxic species may be induced at the time of irradiation. Sterile
cotton swabs soaked in a rinse medium (e.g., CMF-DPBS) may be used to remove the test chemical prior
to the UVA/isible light or dark exposure conditions. Justification for removing the test material doses prior
to irradiation should be presented in the study report.

54. Incubate the tissues overnight (18 to 24 hours) at standard culture conditions.

55. MTT Viability Assay: A 1 mg/mL MTT solution will be prepared, warmed at 37 °C, and 300 uL
pipetted into the appropriate wells of a labeled 24-well plate. After the 18 to 24-hour incubation, the tissue
inserts are removed from the 6-well plates, the bottom of the inserts blotted on sterile gauze or paper
towels, and transferred into the appropriate wells of the labeled 24-well MTT plates. The 24-well plates are
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incubated at standard culture conditions for 3 hours. Details of the MTT assay may vary depending on the
test method and are provided in ANNEX 4.

56. Afterthe MTT incubation, the inserts are removed from the 24-well plates, the bottom of the inserts
blotted on sterile gauze or paper towels, and transferred into the appropriate wells of new labeled 24-well
plates. The tissues are extracted in 2 mL of isopropanol (extraction solution). The 24-well plates will be
sealed (e.g., with Parafilm) and the formazan extracted for at least 2 hours at room temperature with gentle
shaking on a plate shaker. Alternatively, overnight extraction is also possible. The plates are sealed as
described above and extracted at room temperature in the dark, without shaking. Before sampling the
extracts, shake for at least 15 minutes on a plate shaker.

57. After the extraction is completed, the tissue inserts may either be lifted out of the well and the
extraction solution decanted into the well from which the insert was taken, or the tissues may be pierced
(e.g., with a 20-gauge injection needle) and the extraction allowed to drain into the well from which the
insert was taken (the insert can be discarded). The extract will be mixed by pipetting “up and down” at least
3 times until the extraction solution is homogenous. For each tissue, 200 yL aliquots of the extraction
solution are pipetted into a labeled 96-well flat bottom microtiter plate. Finally, 200 yL aliquots of
isopropanol will be added to the wells designated for the blanks.

58. The optical density (OD) of the 96-well plate will be determined using a microtiter-plate
spectrophotometer using a wavelength between 540 and 595 nm, preferably at 570 nm (with a filter band
pass of maximum £ 30 nm). No reference filter reading is required. Alternatively, the absorbance of the
formazan extraction samples can be determined using an HPLC/UPLC-spectrophotometry procedure (32).

59. Cell Viability Calculations

60. Viability Calculation. The OD values obtained with each test chemical can be used to calculate the
percentage of viability relative to the VC, which is set to 100%. In case HPLC/UPLC-spectrophotometry is
used, the percent tissue viability is calculated as percent MTT formazan peak area obtained with living
tissues exposed to the test chemical relative to the MTT formazan peak obtained with the concurrent VC.

61. The relative viability (or % of Control) of each of the test chemical or positive control-treated tissues
(+Irm) will be calculated relative to the mean of the appropriate VC-treated tissues (+Irr). Similarly, the
relative viability (or % of Control) of the test article or positive control-treated tissues (—Irr) will be calculated
relative to the mean of the appropriate VC-treated tissues (—Irr). The individual % of Control values are
averaged to calculate the mean % of Control (viability) per concentration for each of the +lrr and —Irr
exposures. The following equation will be used:

o Control = Corrected OD of each Test Chemical or Positive Control Treated —
ey Hemsac = Corrected OD of Negative/Solvent Control

Corrections for MTT-reducing Materials and Colorants

62. Optical properties of the test chemical or its chemical action on MTT (e.g., chemicals may prevent
or reverse the colour generation as well as cause it) may interfere with the assay leading to a false estimate
of viability. This may occur when a specific test chemical is not completely removed from the tissue by
rinsing or when it penetrates the epidermis. If a test chemical acts directly on the MTT (e.g., MTT-reducer),
is naturally coloured, or becomes coloured during tissue treatment, additional controls should be used to
detect and correct for test chemical interference with the viability measurement. Detailed description of
how to correct direct MTT reduction and interferences by colouring agents is available in the SOPs for the
OECD Validated test methods on skin and eye irritation and corrosion (5)(25).
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63. To identify direct MTT reducers, each test chemical, at the highest test concentration, should be
added to freshly prepared MTT solution. If the MTT mixture containing the test chemical turns blue/purple,
the test chemical is presumed to directly reduce MTT and a further functional check on non-viable RhE
tissues should be performed, independently of using the standard absorbance (OD) measurement or an
HPLC/UPLC-spectrophotometry procedure. This additional functional check employs killed tissues that
possess only residual metabolic activity but absorb the test chemical in a similar way as viable tissues.
Each MTT reducing test chemicai is applied on at ieast two kiiled tissue repiicates (e.g., one tissue to be
irradiated and one tissue exposed under the dark conditions) at the highest test concentration, which
undergo the entire testing procedure to generate a non-specific MTT reduction (NSMTT).

64. A single NSMTT control is sufficient per test chemical regardless of the number of independent
tests/runs performed. The true tissue viability is then calculated as the percent tissue viability obtained with
living tissues exposed to the MTT reducer minus the percent non-specific MTT reduction obtained with the
killed tissues exposed to the same MTT reducer, calculated relative to the VC run concurrently to the test
being corrected (%NSMTT).

65. To identify potential interference by coloured test chemicals or test chemicals that become
coloured when in contact with water or isopropanol, and to determine the need for additional controls,
analysis of the test chemical in water (environment during exposure) and/or isopropanol (extracting
solution) should be performed. If the test chemical in water and/or isopropanol absorbs light in the range
of 570 = 30 nm, additional colorant controls should be used. Alternatively, an HPLC/UPLC-
spectrophotometry procedure should be used in which case these controls are not required.

66. When performing the standard absorbance (OD) measurement, each interfering coloured test
chemical is applied on at least two viable tissues (e.g., one tissue to be irradiated and one tissue exposed
under the dark conditions) at the highest test concentration, which undergoes the entire testing procedure
but is incubated with medium instead of MTT solution during the MTT incubation step to generate a non-
specific colour (NSCliving) control. The NSCliving control needs to be performed concurrently to the testing
of the coloured test chemical and in case of multiple testing, an independent NSCliving control needs to
be conducted with each test performed (in each run) due to the inherent biological variability of living
tissues. The true tissue viability is then calculated as the percent tissue viability obtained with living tissues
exposed to the interfering test chemical and incubated with MTT solution minus the percent non-specific
colour obtained with living tissues exposed to the interfering test chemical and incubated with medium
without MTT, run concurrently to the test being corrected (%NSCliving).

67. It is important to note that non-specific MTT reduction and non-specific colour interferences may
increase the readouts of the tissue extract above the linearity range of the spectrophotometer. On this
basis, each laboratory should determine the linearity range of their spectrophotometer with MTT formazan
(CAS # 57360-69-7) from a commercial source before initiating the testing of test chemicals for regulatory
purposes. The standard absorbance (OD) measurement using a spectrophotometer is appropriate to
assess direct MTT-reducers and colour interfering test chemicals when the ODs of the tissue extracts
obtained with the test chemical without any correction for direct MTT reduction and/or colour interference
are within the linear range of the spectrophotometer.

68. For coloured test chemicals which are not compatible with the standard absorbance (OD)
measurement due to strong interference with the MTT assay, the altermative HPLC/UPLC-
spectrophotometry procedure to measure MTT formazan may be employed. The HPLC/UPLC-
spectrophotometry system allows for the separation of the MTT formazan from the test chemical before its
quantification (32). For this reason, NSCliving or NSCkilled controls are never required when using
HPLC/UPLC spectrophotometry, independently of the chemical being tested. NSMTT controls should
nevertheless be used if the test chemical is suspected to directly reduce MTT or has a colour that impedes
the assessment of the capacity to directly reduce MTT. When using HPLC/UPLC-spectrophotometry to
measure MTT formazan, the percent tissue viability is calculated as percent MTT formazan peak area
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obtained with living tissues exposed to the test chemical relative to the MTT formazan peak obtained with
the concurrent VC. For test chemicals able to directly reduce MTT, true tissue viability is calculated as the
percent tissue viability obtained with living tissues exposed to the test chemical minus %NSMTT. Finally,
it should be noted that direct MTT-reducers that may also be colour interfering, which are retained in the
tissues after treatment and reduce MTT so strongly that they lead to ODs (using standard OD
measurement) or peak areas (using UPLC/HPLC-spectrophotometry) of the tested tissue extracts that fall
ouiside of the linearity range of the spectrophotometer cannot be assessed, aithough these are expected
to occur in only very rare situations.

69. HPLC/UPLC-spectrophotometry may be used also with all types of test chemicals (coloured, non-
coloured, MTT-reducers and non-MTT reducers) for measurement of MTT formazan. Due to the diversity
of HPLC/UPLC-spectrophotometry systems, qualification of the HPLC/UPLC-spectrophotometry system
should be demonstrated before its use to quantify MTT formazan from tissue extracts by meeting the
acceptance criteria for a set of standard qualification parameters based on those described in the U.S.
Food and Drug Administration guidance for industry on bio-analytical method validation (36).

Acceptance Criteria for a Valid Test

70. The following acceptance criteria should be met for a valid test run:

 The difference in the relative viability values between the two replicate tissues treated with the
vehicle or positive controls should not exceed 20%.

» The viability of the vehicle controls tested in the absence of irradiation should fall within the
acceptance range presented in Table 2.

» The viability of the vehicle controls tested in the presence of irradiation should result in a viability
of 2 80% when compared to the vehicle controls tested in the absence of irradiation; this control
demonstrates absence of excessive radiation sensitivity of the cells, as described in paragraph 44.

» The positive control should result in a positive prediction.

71. The following criteria should be met for each of the test substance treatment groups to be
evaluable for phototoxicity potential:

» The viability of the test substance-treated tissues in the absence of irradiation should be sufficiently
high (for example, > 35% viability) to ensure ability to make both phototoxic and not phototoxic
predictions at the maximum recommended concentration of 10% (100 mg/mL), or when the
maximum concentrations are limited by cytotoxicity, at the highest tolerated dose(s).

Interpretation of Results and Prediction Model

72. A chemical is predicted to be phototoxic (or to have phototoxicity potential) if the relative viability
values for one or more test concentrations treated in the presence of irradiation result in a decrease in
viability = 30% when compared to the relative viability values for the same concentrations treated in the
absence of irradiation.

73. A chemical is predicted to be not phototoxic (or to not have phototoxicity potential) if none of the
relative viability values for the test concentrations treated in the presence of irradiation result in a decrease
in viability = 30% when compared to the relative viability values for the same concentrations treated in the
absence of irradiation.

74. If none of the test concentrations result in a phototoxic prediction and at least one of the
concentrations falls within 5% of the cutoff value, and/or non-concordant results from replicate tissues are
obtained, a second run should be considered, as well as a third one in case of discordant predictions
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between the first two runs. In this case, it is recomended to consider a concentration range that is closer
to the concentration in which the potentially phototoxic outcome was observed.

DATA AND REPORTING:
Data

75. Quality and quantity of data. Appropriate concentrations which capture the concentration-
responses in the presence and absence of irradiation should be selected to allow meaningful analysis of
the data. Equivocal, borderline, or unclear results should be clarified by further testing. In such cases,
modification of experimental conditions (e.g., concentrations tested) should be considered.

76. For each run, data from individual replicate tissues (e.g., OD values and calculated percentage
cell viability data for each test chemical, including classification) should be reported, including data from
repeat experiments, as appropriate. In addition, Viability means % Difference between the duplicate tissues
for each run should be reported. Observed interactions with MTT reagent and coloured test chemicals
should be reported for each tested chemical.

Test Report

77. The test report should include the following information:

Test Chemical and Control Substances:

» Mono-constituent substance: chemical identification, such as IUPAC or CAS name, CAS number,
SMILES or InChl code, structural formula, purity, chemical identity of impurities as appropriate and
practically feasible, etc.;

o Multi-constituent substance, UVCB and mixture: characterised as far as possible by chemical
identity (see above), quantitative occurrence and relevant physicochemical properties of the
constituents;

» Physical appearance, water solubility, and any additional relevant physicochemical properties;

e Source, lot number if available;

o Preparation of the test chemical/control substance prior to testing, if applicable (e.g., warming,
grinding);

o Stability of the test chemical, expiration date, or date for re-analysis if known;

o Storage conditions;

e Vehicle (justification for the choice of vehicle; solubility of the test chemical in vehicle)

RhE model and protocol used (and rationale for the choice, if applicable):

e RhE model used (including batch number);

o Complete supporting information for the specific RhE model used including its performance. This
should be provided as a Certificate of Analysis or QC release report by the tissue
developer/supplier and may include, but is not limited to;

i) Viability;

ii) Barrier function;

iii) Morphology;

iv) Quality controls (QC) of the model
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Reference to historical data of the model. This should include, but is not limited to acceptability of
the QC data with reference to historical batch data;

Statement of proficiency in performing the test method by testing of the proficiency substances.

Test Conditions:

L Fp

Caiibration information for measuring device {e.g., specirophotometier), waveie
(if applicable) used for quantifying MTT formazan, and linearity range of
Description of the method used to quantify MTT formazan;

Description of the qualification of the HPLC/UPLC-spectrophotometry system, if applicable;
Light source — irradiation conditions:

- rationale for selection of the light source used;

- manufacturer and type of light source and radiometer;

- full spectral irradiance characteristics of the light source;

- transmission and absorption characteristics of the filter(s) used;

- characteristics of the radiometer and details on its calibration;

- distance of the light source from the test system;

- UVA irradiance at this distance, expressed in m\W/cm?;

- duration of the irradiation exposure;

- UVA dose (irradiance x time), expressed in J/cm?;

- temperature of cell cultures during irradiation and cell cultures concurrently kept in the dark.

ngth and band pass
measuring device;

Test Procedure:

Details of the test procedure used (including washing procedures used after exposure period);
Doses of test chemical and control substances used;

Rationale for selection of concentrations of the test chemical used in the presence and in the
absence of irradiation;

Type and composition of vehicle;
Duration and temperature of exposure and post-exposure incubation period;
Indication of controls used for direct MTT-reducers and/or colouring test chemicals, if applicable;

Number of tissue replicates used per test chemical and controls (PC, VC, and NSMTT, and
NSCliving, if applicable);

Description of decision criteria/prediction model applied based on the RhE model used;
Description of any modifications to the test procedure (including washing procedures).

Run and Test Acceptance Criteria:

Acceptance criteria for variability between tissue replicates for positive and vehicle controls;
Acceptance criteria for vehicle control OD values;

Acceptance criteria for the viability of the vehicle controls in the presence of irradiation relative to
those in the absence of irradiation;

Acceptance criteria for the positive control.
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Results:

o Tabulation of data for individual test chemical for each run and each replicate measurement
including OD or MTT formazan peak area, percent tissue viability, mean percent tissue viability
and difference between tissues;

e If applicable, results of controls used for direct MTT-reducers and/or colouring test chemicals
inciuding OD or MTT formazan peak area, %NSMTT, %NSCiiving, finai corrected reiative viabiiity;

» Results obtained with the test chemical(s) and control substances in relation to the defined run and
test acceptance criteria;

o Description of other effects observed;

o The derived classification with reference to the prediction model/decision criteria used

Discussion of the results.

Conclusions.
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Mixture: A mixture or a solution composed of two or more chemicals in which they do not react (14).

Irradiance: the intensity of ultraviolet (UV) or visible light incident on a surface, measured in W/ m2 or m\\V/
cm2,

Dose of light: the quantity (= intensity x time) of ultraviolet (UV) or visible radiation incident on a surface,
expressed in Joules (= W x s) per surface area, e.g., J/ m?2 or J/ cm?2.

UV light wavebands: the designations recommended by the CIE (Commission Internationale de
L’Eclairage) are: UVA (315-400nm) UVB (280-315nm) and UVC (100-280nm). Other designations are also
used; the division between UVB and UVA is often placed at 320nm, and the UVA may be divided into UV-
A1 and UV-A2 with a division made at about 340nm.

Relative tissue viability: tissue viability expressed in relation to vehicle (i.e. negative) controls which have
been taken through the whole test procedure (either +Irr or -Irr) but not treated with test chemical.

MEC (Molar Extinction/absorption Coefficient): a constant for any given molecule under a specific set of
conditions (e.g., vehicle, temperature, and wavelength) and reflects the efficiency with which a molecule
can absorb a photon (typically expressed as L-mol'-cm?).

Phototoxicity: acute toxic response that is elicited after the first exposure of skin to certain chemicals and
subsequent exposure to light, or that is induced similarly by skin irradiation after systemic administration
of a chemical.

Accuracy: The closeness of agreement between test method results and accepted reference values. It is
a measure of test method performance and one aspect of relevance. The term is often used
interchangeably with “concordance” to mean the proportion of correct outcomes of a test method (20).

Cell viability: Parameter measuring total activity of a cell population e.g., as ability of cellular mitochondrial
dehydrogenases to reduce the vital dye MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide, Thiazolyl blue), which depending on the endpoint measured and the test design used, correlates
with the total number and/or vitality of living cells.

Chemical: means a substance or a mixture.

Concordance: This is a measure of test method performance for test methods that give a categorical
result, and is one aspect of relevance. The term is sometimes used interchangeably with accuracy, and is
defined as the proportion of all chemicals tested that are correctly classified as positive or vehicle (i.e.
negative). Concordance is highly dependent on the prevalence of positives in the types of test chemical
being examined (20).

HPLC: High Performance Liquid Chromatography.
IATA: Integrated Approach on Testing and Assessment

MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Thiazolyl blue tetrazolium bromide.
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Negative Control: see Vehicle Control
NSCkilled: Non-Specific Colour in killed tissues.
NSCIliving: Non-Specific Colour in living tissues.
NSMTT: Non-Specific MTT reduction.

Performance standards (PS): Standards, based on a validated test method, that provide a basis for
evaluating the comparability of a proposed test method that is mechanistically and functionally similar.
Included are; (i) essential test method components; (ii) a minimum list of Reference Chemicals selected
from among the chemicals used to demonstrate the acceptable performance of the validated test method;
and (iii) the comparable levels of accuracy and reliability, based on what was obtained for the validated
test method, that the proposed test method should demonstrate when evaluated using the minimum list of
Reference Chemicals (20).

Positive Control (PC): a replicate containing all components of a test system and treated with a substance
known to induce a positive response. To ensure that variability in the positive control response across time
can be assessed, the magnitude of the positive response should not be excessive.

Relevance: Description of relationship of the test to the effect of interest and whether it is meaningful and
useful for a particular purpose. It is the extent to which the test correctly measures or predicts the biological
effect of interest. Relevance incorporates consideration of the accuracy (concordance) of a test method
(20).

Reliability: Measures of the extent that a test method can be performed reproducibly within and between
laboratories over time, when performed using the same protocol. It is assessed by calculating intra- and
inter-laboratory reproducibility (20).

Replacement test: A test which is designed to substitute for a test that is in routine use and accepted for
hazard identification and/or risk assessment, and which has been determined to provide equivalent or
improved protection of human or animal health or the environment, as applicable, compared to the
accepted test, for all possible testing situations and chemicals (20).

Run: A run consists of one or more test chemicals tested concurrently with a vehicle (i.e. negative) control
and with a PC.

Sensitivity: The proportion of all positive/active test chemicals that are correctly classified by the test. It is
a measure of accuracy for a test method that produces categorical results, and is an important
consideration in assessing the relevance of a test method (20).

Vehicle Control: A replicate containing all components of a test system except for the test chemical, but
including the vehicle that is used. It is used to establish the baseline response for the samples treated with
the test chemical dissolved in the same vehicle, and in this Test Method is used as a negative control in
the data analyses. This sample is processed with test chemical-treated samples and other control samples.
Specificity: The proportion of all negative/inactive test chemicals that are correctly classified by the test.
It is a measure of accuracy for a test method that produces categorical results and is an important
consideration in assessing the relevance of a test method (20).

Test chemical: is the term “test chemical” is used to refer to what is being tested.

UPLC: Ultra-High Performance Liquid Chromatography.

UVCB: substances of unknown or variable composition, complex reaction products or biological materials
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Annex 2. An example of spectral power
distribution of the light source and the irradiation
sensitivity of RhE

Figure 1. Spectral power distribution of a filtered solar simulator.
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Source: Spielmann, H. et al (1998) (37)

Figure 1 gives an example of an acceptable spectral power distribution of a filtered solar simulator. It is
from the doped metal halide source used in the validation trial of the 3T3 NRU PT as well as pre-validation
of the EpiDerm Phototoxicity test and in most of the follow-up studies. The effect of two different filters and
the additional filtering effect of the lid of a 96-well cell culture plate are shown. The H2 filter was only used
with test systems that can tolerate a higher amount of UVB (skin model test and red blood cell
photohemolysis test). In the 3T3 NRU-PT the H1 filter was used. The figure shows that additional filtering
effect of the plate lid is mainly observed in the UVB range, still leaving enough UVB in the irradiation
spectrum to excite chemicals typically absorbing in the UVB range, like Amiodarone.
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Figure 2. Irradiation sensitivity of RhE (as measured in the UVA range)
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Source: Liebsch et al (1998) (38)

This figure presented in Liebsch et al (1998) (38) shows the responses of tissues exposed to increasing
concentrations of UVA irradiation relative to non-irradiated tissues. Relative viability was determined using
the MTT conversion assay. Each box represents the mean of 12 tissues evaluated over four independent
experiments. The tissues tolerated a dose of 6 J/cm? without excess cytotoxic effects. The dose is 1.7
m\WW/cm? (of the UVA), and with an irradiation time of 10 min is resulting to in 1J.
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Annex 3. Considerations in the selection of test
chemical vehicles

Vehicles:

During the development and pre-validation study (3)(38), sesame seed oil was chosen as a vehicle for
chemicals which could not be sufficiently dissolved in water. Several other vehicles were investigated by
the other laboratories participating in the pre-validation (Figure 3), but the sesame seed oil was chosen for
the final experiments. In addition to oily vehicles, ethanol and a mixture of acetone:olive oil were suggested
for materials that could not be readily solubilised in water or oil (5)(30).

It is of importance to select a vehicle that will sufficiently transmit the full spectrum of the simulated sunlight
(i.e., the vehicle should not show appreciable absorption within the simulated sunlight spectrum).
Furthermore, the recommended dosing volume of 50 pL should not be exceeded, since excessive volumes
of vehicle on the tissue surface may create a photo-protective layer.

Furthermore, the biological response of the 3D tissues to the alternative vehicle should be evaluated. The
alternative vehicle should not cause decrease of tissue viability below 70% of water treated tissues.

The photopotency (i.e. the phototoxic strength) of chemicals may be modulated by the vehicle as
demonstrated in experiments obtained for Chlopromazine in oily and aqueous solutions (3) or with
Anthracene tested in oily and ethanolic solutions (3)(30).

Figure 3. Absorption / transmission (%) spectra of three oils and DMI
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Source: Liebsch, M., (1998) (38)
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Annex 4. Protocol parameters specific to each of
the test methods included in this TG

Table 4. Overview of protocol parameters for each test method included in this TG

The RhE PT methods do show very similar protocols (27)(43). Variations concern mainly three parameters
relating to the different barrier functions of the test methods and listed here: A) pre-incubation time, C)
Irradiation, D) Washing and G) acceptance criteria of vehicle control.

EpiDerm™ Phototoxicity Test
(VRM)

KeraSkin™ Phototoxicity Assay

A) Pre-incubation
Incubation time

Medium volume

B) Test chemical application
Water soluble

Oil soluble

Vehicle control

Positive control

Total application time
Application temperature

C) Irradiation
Pre-filled solution
(type and volume)
Irradiation dose
(irradiance and time)

Temperature during irradiation
D) Washing

Minimum of 60 minutes.

The exposure can be extended
overnight; however, the medium
should be replaced after the first 60
minutes

0.9 mL

50 uL

25 L

Dulbecco’s Phosphate Buffered
Saline (DPBS), water, sesame oil,
ethanol, acetone:olive oil (4:1),
and/or other

0.01% to 0.02% Chlorpromazine
hydrochloride (HCI)

18 to 24 hours

37 °C, 5 % COz incubator
(standard culture conditions)

0.3 mL of a buffered solution (e.g.,
DPBS or HBSS without phenol red)
6 Jicm?

(1.7 mW/cm2, 60 minutes)

Room temperature

18 to 24 hours

0.9mL

50 pL

25 uL

Dulbecco’s Phosphate Buffered
Saline (DPBS), water, sesame oil,
ethanol, acetone:olive oil (4:1),
and/or other

0.02% Chlorpromazine
hydrochloride (HCI)

18 to 24 hours

37 °C, 5 % COz incubator

0.4 mL of a buffered solution (e.g.,
DPBS or HBSS without phenol red)
6 Jicm?

(2.3 mW/cm?, 42 minutes; solar
simulator indicator setting value:
250 Wim2)

37°C
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Washing at room temperature

E) Post-incubation
Incubation time

F) MTT viability assay
MTT solution

Incubation time
Extraction solvent and time

Aliquots of extraction solution for
determination of Optical Density (OD)
values

Optical Density (OD) reading

G) Acceptance Criteria

The difference in the relative viability
values between the two replicate
tissues treated with the vehicle or
positive controls

The viability of the vehicle controls
tested in the absence of irradiation
The viability of the vehicle controls
tested in the presence of irradiation
Positive prediction

Approximately 20 washes with
CMF-DPBS (DPBS without Ca?*
and Mg?*)

18 to 24 hours

300 L of 1 mg/mL

3 hours + 5 minutes

2 mL of isopropanol, 2 hours + 5
minutes

200 L (3 aliquotsttissue, 96-well
plate)

570 nm (with a filter band pass of
maximum =+ 30 nm)

8D < 20%

0.8<0ODvaue=<28

= 80% compared to vehicle controls
in the absence of irradiation
Positive

10 washes with DPBS without Ca?*
and Mg#

18 to 24 hours

200 L of 1 mg/mL solution was
added to the bottom of the 24-well
plate, and 100 pL of 1 mg/mL
solution was applied inside the
KeraSkin™ model

3 hours + 5 minutes

2 mL of isopropanol, 2 hours + 5
minutes

200 L (2 aliquotsttissue, 96-well
plate)

570 nm

SD < 20%

0.6=0Dvaue=<1.9

= 80% compared to vehicle controls
in the absence of irradiation
Positive
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