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2 AAHS AAmFY] 25 outermost layer)Ql 3 (epidermis)2] AJeFsra & AY2aH4]
542 W fAlSHA BHsto] At/det Ao R E(RIE)S] BAIR(in vitro) AIFAIE 715 =
shH MTT 24902 SR1H AlZAEE8-S S°3%(0D) E+= HPLC/UPLC-spectrophotometry =

2 AloflA LR AdEE ARdEDS I7, & 5 7IE T (epithelia)o] FAF 0=
283t & R o)) eZ2=H FAW(in vivoelld F=ds 4o 4= o™ 'In virro WEAFAIA
QA RE S o- 83t AIFH(OECD TG439) °ll 71 AldEde] =5 9 MxPEE SUH
‘In vitro 3T3 NRU F=AAFH(OECD TG432) 9l 71&9 EEFAirradiation) BARE X361
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Bits/dEd (photoreactive chemicals)o] Ho| =4 &8 § AAF environmental

light)oll '=Z=HA Ftele 345992 FS5A(C3A= photoirritation)®]2kal $Het. RhE

PTOIA] BEAL RhE 240 AHELE w247 5 AEEAo] Gl U0 AFHPS 24
o) AZAELC] AhA 4AS ABeIFo] g it wwste] B

So] M Bah b 3349 QAHREARKE 240 ofe FEo) APRYL FhHoR
gk FEAFRAN 184724417 52 HjFsto] AR Ao] RAK 5 F2AZ 54
oFe 153 vlEe FEA 1 AZAELO) ATA FAZ B FE4S AP

FargAJe H851 FoFAHlight quanta) 545 Q= 31EE AJ8] A TUV-VIS Absorption
Spectra®]l T2k OECD TG101,°1 whel Ald=de] ALUUV)/7HAHHvis) B 2HE-E Z]Istofof
gt & 5344 (molar extinction/absorption coefficient, MEC)7F 1000 L mol™ cm™
okl =482 FHES 4o 7heAdo] Roug F=EAAIde] BAasHA k& 4 AUt
E3E EFE, AlRsH] ol B EQMET &48) e & ARZIC|EERIS] A8 7hs #l
EHFE A FEHA| 22 EE T2 2 AR o] oz 4 9loH, slekEdy) o]
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4.1.3. FIANZZ(F-ZA7t DPBSE 73¢ FIA UL SAdZZE T
F3dzZ(PC)

2t HEEA (run)oll M SAl AlstefoF Qi

© BPAdET (84 B2 F3A) Be SR8 22 F3A) 9/ EE 7IE
AlEEE Bl AMgE= F3A7E FHEH.
© FdHERE 2e(EE DPBS B Hlm = ZAER] 2 HBSS)O 2 &5 0.01%~
0.02%7F H=% &5t GAEE 2 2ud(chlorpromazine-HCl)o] FHE T A%
s

ASES At AIE Fof| g4 FAEZ 22z 9] SRS HIIE ol F7HQ] 5L
AEE % Sk
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4.3. A&HEx}
4.3.1. 2% &£3Htissue conditioning)

RhE 24& oA B 7|E FA4EL T84 J4TAH:
Hix]7} 501 Q= 6-well EHP|ER A& HIt}. ET°|EE EEHYRAB7 €T £ 1 €,
5% + 1% COz 90% + 10% RH) #i7]ofl HA 6087t Eot. Auiek sh=Rt 53t 7FsshAet
HiA= A5 6040l AUH wA|sfof gt
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RhE ZHo] A|REAL 24 M8t 245 B 584 4580 a3t ARE4]
749 49 50 uLE RhE ZFof| T4 #g5ta 7FEA B3|, Bast 3¢ 3ae 52 J=
TAEZ 03l = GARSE IS ARSSH o do] {afst AlFEZS] F9 89 25 uLE RhE
ZAo =4 A5t T EA HEd|, BRI AE B 5 dE HAEHE wIlS AR
Z4 9o 12A mH3= Zo| {olstA] gt
ETE 20| F4H0R ST 4 ek i
HGA o] ot NEEAL HSHe = AgkE o]

THAE:1)ell E3fRt 218 82 20 ul~25 uLE FA Yolof ST, olE w2 S AE=AES

4.3.3. ZMIrradiation) &4

F2AF AFMHe) AFEHEF 6 J/em® 2492 sl A204 6027F 1.7 mW/cm’(Ex=
AR MR @2 ST OIEY TARIT. Feo] st A2 AAkste] SH0E | ol
=20 W71 B4 W2 ARESte] SCIES WM. BRARE M @2 IE(-Irm)9]

]

EHolEE A20A WS APt A Fal(cf]: ¥ QD) FERA she 22 $4T =5 37
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Aatt. 24 EwoA] BAL wna 02 AAS] 98] oF 20810] AHe] Washt. 27
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BE 242 7423t 0.9 mLo) A WA £ A2 e Bdo|ER $7Ich 4 240 ERS wF
wgol grEon 2YAUA 2718 AAU

AgEdo] BEAE P BHe A9 W fAoI} SRS B4 5) BrAL B
W Auel] A 24o] 488 AR 4 SJollA 18A171~2441219]

% 7|7+ B9t RhE 24 0= IFst= A
0]8 7Fs{(bioavailable)sttt. UVA/7HAI3EA0]
915 AlA BiZ|(e]l: CMF-DPBS)Oll 24l Bt Ha= AR = itk FRAF A
AlAste BHgRE ol 5 AlFEILA ] AASfoF qit
FZAF A 18A7~24A17 eE e FRA} B9 S B=AZ(reactive phototoxic species)®]
FEE AR WHY 7MY 7Pke BAAMEZMA] AldEEs SMHA717]0 S8R Al
AR, FRAF & BEHFERA0NA 2AS SEER(18AIH~24 A7) vl Rt

4.3.4. MTT NIZPEL N3

FEAGEZONA 18K171-24417F vt 24 ANES G-well SdOJENA 7 The AHE
v Bt A2 e 0| BRER o] 2718 AASkL 2l 29 24-well MTT E°|1ES]
N well2 271t} 37 CE 7H2¥ 1 mg/mL MTT 292 ghilo] 22 24-well Z0]EQ]
N welloll F=lE o]-8sto] 300 uLA Ytt. 24-well ZTO|EE & viFRANA 3417
< iRttt

MTT Bl BUH JAMES 24-well EHOIENA AW tha JAME viES Bt 7= Ee
F°| BRE2 Hol 2718 Xﬂ 3t 2hilg B9l 2L 24-well MTT Z&0|E9] 3T well2
=t Olﬂiﬁ&Q@% 8 2 mLE 2&& &30} 24-well EE0|EE YE@EE
0] 8)511 ALLolA A 2417 EQt Edo|E TH]E o] s} HEYA E50] mEulke
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Sttt 32 80| Hdsid wi7lx] mjElo g & NS |4 33 fol 2 Hulgste] Sk
Frh ZF KA 25 M-S 200 uA EF okl 2HElE 291 96-well flat bottom microtiter
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96-well ZY|0|EQ] T3 =(0OD)= 540 nm~595 nm IFJOA microtiter-plate g2 EAE
ARgste] 245k=|, Hd + 30 nm ZE H= A0 A 570 nm TS ARESH= Aol Ett
ZZ gE(reference filter) =2 TQSHA| ¢rh T thE HHOo g T 2npR}t 225 AJEZ0

585 E HPLC/UPLC-spectrophotometry® HHY & St

4.4, NEMES

ZF AIREEEE 579 OD g2 FIANEHAIEAYEE 100%2 47) thH] AlZBEE00
Axtsk=tl AR&-Eth. HPLC/UPLC-spectrophotometryE AR&RE 73-¢- 2] AlZAPEE(%)>
L3 HGAE ARSRE FEA R AR IHRDONA A2 MIT =20kt 33 HA oy A[dEZo]
w2E AolglE A oA AL MTT ZEupdt 13 WA 9] H|&(%)E AT

YAt TN 2 AR EE PATET A 2+ ATid AEBEL(ES
gzt o] 992 St FRANEASHNED ) 22(Ime] B} vluste] A,
SR, BRAE S 5 TF0IA 2 AR Ei AR AT 2ACIme] A
AERER(EE th270] ATAEL0) HFoHe FFANEAESANED) 2] 22(-1rm)2]
Wt Blste] AN o] A8 ARYERO)S FiEsto] 22 +irdt -Ir % 2
W gaT AZYEL00S TU B chewt Ut

3 7 NHEA w= AR Ay 229 BAS oD
27 AZAEE (%)= —— = e - —
GET ALAEE®) S 4/8228 w4 oD <100

AAEEY gk B4 e MTTO tieh sfors] i3 I3de 28 29 ofyst ol
= 1Mot} AZAEES B3 S5 At old &

AldEAo] Al S8l 220 L] AAER] AU AldEde] Hulo] JFaigE o TR
AAEZo] MTTA A Z&SEAVHA: MTT A, Ao M HAY, 23] A2 oA
AT Al MRS S A9 AR e AEsiaL B A8l #7H]l diERdte
2 THoTE~0o= F2). A-HARA MIT S 9 4 Alefo= QIvh THdE HASh=
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AoF 7o, $4%(0D) % E+= HPLC/UPLC-spectrophotometryS
E 24& o83t $7}1491 71 AHo] 4= ofof 2tk olFjt
o]g5t=t, o] A A& AoRl=
= 209 & 23 WEAHEGRAREY
HL%AFL Z+ gt 7H&1)0ﬂ MTT ;"Jé% %7}6“ A@—g@% 474 1 FEE AE3t E‘r2 H|50]%]

Zﬂoﬂﬂ laHHZ-%(/)oﬂH SU3t MTT A kc%% =L é?ﬂoﬂﬂ A 1‘501*—1
MIT ?J:%%k% HiA] AR 22| AEAEES ARlel=d], HARR= AJ8Y FA0] $38E FgART
(A2} vwste] AXRFTH%NSMTT).

_4

=29 4F MTT
Z2opt 2HS —?4?} "HO}_E HPLC/UPLC spectrophotometrye *}Q-%L ATHESHE~66
o2}t %), HPLC/UPLC-spectrophotometryi= MTT Z20R4E A7Fol7] Aol Al@EA 25 E
MTT Z2upRES 2218 4= Q1A sf&tt. HPLC/UPLC-spectrophotometrys MTT ZZ0pzt
SAS Aol e S APEAHA, 74, MTT SHA|, vigdA)el AHeE & Sl
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8 4 Qi A9 X 19 718 At FUs 44 71%0] AgHgitks Aol St
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SE 24 CAS RN | /n vivd BSRP 2 )
= In vivi
weEES T [% w/v E= % V]
=4 =%
1 | Chlorpromazine-HCI 69-09-0 PT = 0.003% ~ 0.01%
ofEtet
[C
19— = o) ~ 0
2 | Anthracene 120-12-7 PT OHE 22| 0.01% ~ 0.03%
2(4:1)
3 | Bergamot oil® 8007-75-8 PT Q9P 0.0316% ~ 3.16%
HEd=d =2
. o o AEE 20T
4 | Sodium dodecyl sulphate 151-21-3 NPT = Hl Z=4(1%)
. AE ZISEMA|
—RN—- Ql
5 | Octyl salicylate 118-60-5 NPT oY Bl ZH=9(10%)
. o QY E= AEE 2ISETHK|
6 | 4-Aminobenzoic acid(PABA) 150-13-0 NPT ot H Z=44(10%)
Note: " £ SHS AIMASI $4 H70)| AlRE SHO| U (subset)0|0] TH2| 7|Z0M| 271510 MHZUC (i)

N

o o o~ W

=g SY A HelH] FFIRE Zot F=YNR)E HEE A, (i) 2
ol sElPxE 7HE A, (iv) ASIH0| ALRE I5H 7|5(chemical functionality)S LIERE 24, (v) 2
At HEHOM TR 7SSt in viro 2E MISE A, (Vi) in vitrodIM SHIZH| HIFE A, (vi) SHet 54
D2MA(O]: YA 2y = S8 7HF0IL =3t W[ HIZO] ¢S A, (vi)) MY ST tiet 2
S D2ES MPARO 2200 &

—

- PT—Phototoxic, NPT —Non-Phototoxic(note: /7 vivo 5= 3T3 NRU PT test(OECD TG432)2| AZHL0A

EELRICH, oiF Wket=(endpoint)oll THal ABE in vivo AIRIO| Q7| R0l CHRE R T(0[E0] ZAHSTIT).

- BYHE AHASAHATY §& GHE 7|EIOZ HQEICY,
- Of|EtE — EtOH(Ethanol)
- RAU—FT|E(sesame oil)

=4 2389 Hz g2 =20 S¥E Y=z £5| 0l2fet OlF MEM JYXHC= 0IF 7iset HIgH H=E/IRE
2%(Bergamot oil)S AIEY XS HHSITH FHISIK| 22 Bergamot oil2 EHY AHEZHO| UVALF UVB FH0A

ATt SEEE 71
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© SPANEHESANED E PHNELOR Helat T AR W 2 71 Al Mg

© FRAE O] 9L AldE AR (YN ET) 2] AZAEES E 20] AAE AF

T 2. 2 AMEI0|1=21010 ZEE MTT Ao H3N(F, S4) == OD Zt 21y Hel
oIy ikt oy AR
EpiDerm™(EPI-200) 0.8 2.8

© FRAHSE A AJHE EZAHRHSTNRD)Y MEAYEEL BRALE SHA Pl AIEH
FZAHRHZ 3*55—7)-‘4' H]-U-O]'Ofl 80% 0]%—(>)0101 of gtt}. o]t YR Allxo]
st FARATIZI (radiation sensitivity)?] o9& EHol&r}.

© FAYRTELE FAE At velof gt

BF=4 7 Bkl ARREE 4 AIFEEE AY I oY 7S S55foF Tt

© YRARE oHA] G2 AIREE A 229 AlRAEEEE A T SR 10%[Es AlRsEeE
g &7t AgHQ A4S ]88 maximum tolerated dose)lol|A] F=431} HG=A]
AZo] BHF 7hsd B 59| ook kel AlZAEE ) 35%).
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i) AlzyEE
11) X]-l:ﬂ7]-‘g-
iii) FENSHY £
v) sig 2do] F43(Q0)
© ARl HEo A Tloflof thet AR, o] Alm= 3’—}74 2] glo]Eof thet Mot
A QC HolH 9] Q7S ZF3foF (e, o]of =3t=A] o).
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© AEEE B 2Ltk A, BRA| (L) HEBNSMTT, NSCliving' B2 AR
A HHE-Hreplicate)d 7H—|—

© AR&E RhE 2ES 7|gte® A8H Z2A7|E/dE2do] gt A

© AFEAS HE HAAR] gt A AR Z3
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. HAYZ(OECD TG498)

HAF(OECD TG498)

AlH|Q] =AM ol RElS 0|23t 2z AdA|SiH

In vitro Phototoxicity: Reconstructed Human Epidermis

Phtotoxicity test method

FE=A(GAE: photoirritation)S AA9] =4 T AAlo| 285 JHESAE2 (photoreactive
chemicals)?] At (environmental light)ol] =EFHHA U= FA4SAHRSo|t)
157} F=4 =4 (phototoxic chemicals)dll 2 39, F=A4 12 FHRSA=Z0
O3t FANFZE o] SRl W eZo] 9o fEETh & AIEHoA= oFRo] |HY

W 9ROl WHSAEY, 3 YUAHBAL o] gt

4

._1

)
Fl[‘

. 2 A@7tol =2l (test guideline, TG B=/39] UA| 7% 713, %’Eﬂ BF=d EE
=A%

et oFe] =4 2o tisl] TREL,. /n viro QAR RS o83t B4
human epidermis phototoxicity test, RhE PT)} QAo -2 dlo] A|@E4-S =4 2835t
T AFHFFY FFol WE o AFAELY F=E L 7FeAE A 99
AREETHRIFEFEC] o= 379E~380= IR). B4 i 72 JIZHggol
R wiet Blaste] FEigEol 2 W AlEAY] L ] NEPEES] A dAaeR
B7Iett E AIgoA FHLE W E= AIFEEAS I, = T 718 44T (epithelia)l
=4X 07 A8t T QJF Hlof] RZEH BAU(n vivo)llH F=4E 424 5= Utk

rh

Al

\l

F7tol=Rle QA HFo] IS (outermost layer)Ql HI(epidermis)2] AJsFeH4
J2lota] 42 WS- Al Hste] Adet QAR R ARhE)S] AAANR(in vitro)
[AAE 7I6te& gt} RhE Al@A= ABAU 22 FZ(histology) E AlEZ14
(cytoarchitecture)ys 7H 1] HES Afdst7] Aol AAFHY] ZHEA 2 (keratinocyte) S
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S 254 SEHRANZ-QNLERES 028 =EARE) 710/=21!

AR08 AT B AWEL [n virro WRAZAY: QANREES o] 83 AlFH
(OECD TG439)(1) el 71" AdE4] =& Y NEZYEE ST n vitro 3T3
NRU FE4AEH(OECD TG432)(2) ol 71&H EFEXAKirradiation) W& Zoto]
ARE3cE B AJSl7to|=alelo A SRAT /\]{ o} SAJ30=4S(reactive phototoxic
e = Sl 2ARY YR 7MY ke R AR AEELS

suay] e TG4390) 7|48 =&zt 24 o 2

rulo U

species)d] A
LA 71710 FESE A7k

AZFE ol g3,

o

19

AREAR] 8582 T 86.7% Y Eol% 93.3%(Phase III, 37H AFAA F 10F
42 F H A= rﬁﬂﬂ-‘\:— A, ol& 199990l HiEl Z7] Ald¥Z o83t
ARASEHIAGE 23 7 IEEHEB)DG)ONNO)O)10)N thet A87Had Aoc
evaluation)g T-AZ 3t o3t glo ]H—E 19999 COLIPA =78 AY1F (task-force)ollAl
S/W=E . COLIPA 354 AE1ES 3%H RhE 3R Edo] AlgEE2 Aol 8E
(bioavailabilitye HF+= 83t =77F 2 4= HaL 4& Rt 54 357449 A&l
BAN= UrE}‘H}: 49, & AIEHE 3T3 NRU PT9] B Algoz x3lsto] ARESITHH
2 , 3ZH RhE m¥ 24 AL J54 s
(phototoxic potency)oﬂ gt H7HE T8 4 A= Ao FHriEQith 2003\ HE
200697H] +d F=A sl dist 59 ECVAME] A9S EATH12).

Al OECD 54 7hol=aiele] /eke X ¢sl7] 98] OFCD B%4 AR7152 33
QA RHARES o185k= in vitro 373 F=/3 B7F RS &0l ek ARIAS AT
Ao} 7]e} B310] AFGIIE AXEIYIL) £ AEO|A EpiDerm™ mEnda w7y
607 o4l AdE4 ﬁlolﬂﬂolé—% FgEsigh F HolHAEE APAZSATAA
AFSE FET 22 5o|=o RIS HYEH|4), o= o4 RITE gro] F3A ARl
et ARE AAARY °ﬂ°J~ 7] Hﬂ—rolt}(lo) 27| AHEFTAT o]Fof
2 AFe 5YS SOPE ARSSIIAY
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£ Ald7tol=alol ARgE Bofol et Aols 75 1014 At



. HAYZ(OECD TG498)
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Ot 79 sferEde] A4S fUthe Z20E HAEQItH13)(14)(15)(16). °l&
£49] 354 E4L HYE U= AHEY UolA W oUAE S5 5 Atk Aol
PRS2 SESE FFAHlight quanta) S8 28 = St I8 2 AJY Ao "UV-VIS
Absorption Spectra®l] gt OECD TG101.9] w2t AFE-9] UV/7HNZA &5
2HERS ZAAstoof FITH17). & S8 (molar extinction/absorption coefficient,
MEC)7} 1000 L mol™ em™ w[ghel B4E JiH8-S 4o 7ks-do] HrH18)19). o=t
B4 F54 vH3E g1t A9l in vitro RhE PT T 7|et BESH A|ES &8
F7HAR0] FasHA gk 4 AUTH3)(20). YHHA O R of2fel Y22 HE AIFEH
A=A a4 AR = AR =E 2o wet o 41421 Zto|==Rlo|
A &d 4= Utk RhE PT A2 &= Ao R AREE &= 9o, 414 Zto|=2RI(e]:
ICH S10 for pharmaceuticals)ol] W& 4 A& E29] 4L dAA A|FAHTFo 2
AEE 5= Tk 2 AlF7IolEERIoNA AFEA(test chemical) ol2h= -&ol& Al
ARG EE B8 AAS] Asl AREET B /B E4E2] AIF] Higt RhE PTS

= 217l &3HE0l digt RhE PTO] 28 7154
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10.

11.

12. &5+

13.

B RhE 249] thARo] AlgHol71i SR in vitro RhE PTi thARHASt 27
S wat grk2)). AEONA ARAA STk sto] B4 SRES A

MTT Z=rRh} 5Ue il e F55lk= AREAHEE) Be JAHE MITS
3t 5= % e AEE B7F Al Al-RA-
ZrEsh O]E}‘:ﬂ *ﬂi’%‘—f— SAZ AT 5= 7] HiEel ‘MTT SEd 9 Ao vy’
AldofAel ol of2fet 7Hde HEASH] sl HIBE HxdS AMESior & 4
ATHGITE~66TE Fx). E THE tiotez MTT Z2rkE 274st7] 18] HPLC/
UPLC-spectrophotometry”} ARH&-2 4= JUTHO5HE~66TE ZHX).

Q5 QA7 RhE %40] BAE 25014 UVB =35 A4 5 Atks AL SRlsigln
(5)23)24). o= BHF AMES] UVB 991 Arx] Fohe thrio] Axx
AZHQT vaste] FHOR AGATH25).

7} rgulet B ool AIFEA g M9 Al (run)RteE St 1By BHEL

(replicate) 22027 dojdl 2P}t 294 dh= & 7374]*4 ?‘JJ—— L}E}‘é 3

A HHEAT o] a2 Ejojof sh A& A
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s

4ol
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ggete. TALY ARET] A AR
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. HAYZ(OECD TG498)

RhE PToIX B354 94 7Ms4e Almsago] Qs o) AEeide AR o A=
1-%% RhE 2249] AEAEE0] AThA 24g AFeUgol 9 et vlasio] Bt

A4 o539 1=&2 FobE ?liﬂ:}_iﬁ]l'i%% FAoteE widE QAARH E

A= o]FojZl 32+ RhE &2 =4 AE3tt. 32+ RhE &2 AA A
71AZ(basal layer), +=3(spinous layer), I3 5(granular layer)Z} HUjof] £A5k=
F9 AAF} FARE AETE Y AS(intercellular lamellar lipid layer)& Zgok=
059 ZHS(stratum corneum) Q= 01014 Utk wEbA RhE £2412 AA| o Fof4 9]
slehEd =52 A4 os Hshy|of Aetety AldEdE s|AsHA] gkl siekEd
4 SEY A 9 oRERA {S S| {8 ASE e STH1(20).

okl A ZAH o 529 AFEZE RhE 240 4% 07 A8ty EF
HiFZAB7 €T £ 1 C, 5% + 1% COz 90% + 10% RH)OIA 18A17t~24A|7F <t

wjorste] A A 0] BEAI LU0 3457 SEo] AR AR PHRED
9 A34eh RYAYEE E3 RhE 240] 24 285} Halsto] Algeiet. 72U
OF Y 220 WYL 6 J/em® 9 AFHUYFOR FABI(Hrr), riA] YRS 0
Apeksto] AlLo] ECH-lm(HEARS 37dt~385ket 25, 18X170~24417 F9t0] AR

L& v & Baof Olsf) g ZEmpido R Mk A= MTT3-4,5 dimethylthiazol
2 yll 2,5-diphenyltetrazolium bromide, thiazolyl blue(CAS ¥3 298-93-1))%
AN FET FH FFEE SHSI] FRA AFHImT BRAE oA ¥2 1F
(-Irr)ollAl A AlZAgEES BRI

Y R /KL B T YRAE A 2 Tl et AL 15 ARER
A g vEstel A3,

HAE T2EZ 2017Ld '?2*7&54%1:}(10) = 1047}01_EP°1°11 713#_1 A= HAE
LZEZS 7bto g i}
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19. & AAHE B85 T O AIFHoE ARRE 4= ST, 53] AIEEEY &aert
At o) AY F=/d= 18 OECD TG432(2)2F OECD TG495 ROS Assay®| B7F}=
(FZH, endpoint) 2 & FEAHS BT 5= 2 o AT 5= AUtk ET 2 AIFHS
OECD TG432 ¥/E+= OECD TG495¢9F xetoto] ©AA Al@dxgolA AMgd <
UTHB)(11)(22)(29).

o

AR ARESE 5 Q= A9 # 19 71EeH A 5YSH A4 71F0] FeE s AAS
F53} in vivo ¥ in vitro HI°|E]7} = ThE EA-S ARES & ik AAE AR tE

S¥E E8S ARSOke B¢ B o7t ofof -

21. NGAY 1} AFAEo] RhE BES S 83K F9 AL FAA7E AT
w2} RRE 299 Hu715-2 21% BR} Qe o) 2&jo] A Ex AR 2
s A9 S5 Fasi e, APUS HFH0E ST AP A4g of

SUEE 9 45 olFet ERIEAE Ar1Her o HaE firth

o
Am

o=
o|N
ot



. HAYZ(OECD TG498)

B 1. a3z Y

o o B~ W

ol B=Y He
c 23 CAS RN | /n vivd® L) [% w/v E= % v/V]
FHu23)
zey 21
0/~ (o)
Chlorpromazine—HClI 69-09-0 PT = 0.003 ?4)0.01 %
ofErE*
EE= 0.01%~0.03%
2 | Anthracene 120-12-7 PT OHE S a (5)(30)
Q(4:1)
0.0316%~3.16%
3 | Bergamot oil® 8007-75-8 PT felelly
d = @)®
H 258 22
4 | Sodi Dodecy!l Sulphat 151-21-3 NPT = AlgE FISEIH
odium Dodecyl Sulphate = H T (19)(4)
. A|345| eIy oN|
—_RN— 0l5
5 | Octyl salicylate 118-60-5 NPT fole]] B ZEA(10%)(4)
. . . QY = AE =T sETHK]
6 | 4-Aminobenzoic acid(PABA) 150-13-0 NPT oEre B ZHEA4(10%)(27)(30)
Note: " £2IE S APZAZI S 70 AL2E 22O YR (subset)0|0] CH32| 7|Z0 2ot MEE(ACE.
(i) Moz 0|18 7ksT A, (i) 254 I TA| Hel(H] FSH2H dst ASHMRNE LIE A,
N =

(ii) & YoH steixg 7H A, (iv) 230 fo%l 31518 7ls(chemical functionality)g LIEM A,
(v) CHE=Ql AT MMM MS 7H53t in vitro ZATIE MBS A, (Vi) in vitrodlMd SHI27 0152 A,
(vii) Feiot =4 TR0 dAAo Ly E= Sde 7HE)0|L =3t H7| HI80| glg A, (vii) MEE
S| CHet Zut Y D2EZ NEAE0| 250 /S A

- PT—Phototoxic, NPT—Non-Phototoxic(note: in vivo 5= 373 NRU PT test(OECD TG432)9|

ZAZAR0IN EELACH, SiE BIIE=(endpoint)Oll CHEl ZEE /n vivo AIEIEO0| §17| THR0| RS
UATIO|E( ZHSITY).

BN AFZEUTS 34 GRS JI0R HOHE,

OO L— E

- Of|EtE — EtOH(Ethanol)
- QU X |E(sesame oil)

Y UIZ0| BTN B220| YYS LODR S5 0[243 0/ U0 HYUHOE 08 53 HIFHIS
al

HIZ7IZE Q(Bergamot oil)2 AIRE S HAlGH

2 . HHIGIX| 242 Bergamot oil2 EfQF ABIEZ40| UYAL}
UVB ZH0lIN &t =S 7HICKS).
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SYE 5 =4 SSUHNFEQINILISZES 0[3eh H=HAIRE) 7101=22

2o FEHNBL U3 RhE A¥WY THLL L AAe] By slgolth £
A[@7lolSetel E43k RhE 714t AEHY] BEAYALASODYF olg 7Hs3teH2)).
ORI 7167 P4, SR e A7, $IA VAT L EpiDerm™ ZRESZ

ARt Eof| dieh ARt HRE "2 “ZJHZ]%W(SOP)— 20179 ‘Qﬁﬂ%ﬁ}(lo)

. A z2Z(epithelium)}Z A (reconstruct)st?] HAsliA= A ZHEAA|Z7} AR-E|ofof
gt o359 Aokl AFAIZCIAS, 5%, 437t Al 7= sh=(functional)

Floll EAj5of st ZHAE2 NEZ=AS 7H 71SE 8 (benchmark chemicals)

(ABEAIA] sodium dodecyl sulphate(SDS)2} Triton®-X-1000] A 7152 AlF5H=1|

= AR HE IRE HE 5 e HilHrobustness) 7154 HHES BAtsH

St g4 Ao 23 th59] LRoof gtk RhE X&) Hhe|ejof, Hio|2iA, At
golol] L A=A glofof gt

N,
o)
ol
o

do N

HE

7]&&9] ZA(Functional conditions)
JEEZ(Viability)
24, MEAEE FFStol= MTT Alg®o] ARSETH31). RhE 22]9] Aol MEES

22

AADE MTTE A MTT Z20RF AAERZ YT 4= 911, o] AHES o]AZZTRE:
(E+= olet fARRE F@A)S ARE-sto] ZX]—EHH FEt 25 FA A9
3 =(0D)= 5-23] WotoF IITHOD ( 0.1). F=¢ MIT ZEvE F8%(0D) %4
E+= HPLC/UPLC-spectrophotometryS °©]-85to] A5t 4= th(32). RhE Z&
7HE£_X]- Fe su9AE 4749 RhE 29 HiX|(batch)7t S/4diEwtol digt szl
AT 1EE SRR gRlsloF gt /3R ODRHG6 Tl AXE ] Q= 21
F2)9 713 & SRR gH)> RhE BE 7iEAL 3l 3 dAte] osf e glon
3 200 AAES] ok RhE 2E AMGAR: RRAERIA(SAUEZD 27t AW
QIA71ES F=5=A] Rlsfjo} it} HPLC/UPLC-spectrophotometry ARSAR= 3£ 20
AAE Sgdiz OD HAE FIANEHSFNEZD) S AF7E0= ARESfof gttt

=



. HAYZ(OECD TG498)

E 2. 2 M7I0[=2tlo] ZatE MTT Al 2M(F, S4) = 0D 7t 2% Eel

o
oIy afstat oI astat
EpiDerm™(EPI-200) 0.8 2.8

2 7] &(Barrier function)

25. RhE 2¥ A B 3392 24 RhE 29 #jx)7F AE7)so] ofst szl
FARNES S5oheA Gddor do A7l s2 A =2k

< A8 ¥,
71249 sodium dodecyl sulphate(SDS) E= Triton®-X-100]0] Z&9] AZYZE-S
50% HaA7 = FE(C0)E SHsHAU, FAA R o 559 7IeedS 28T

T A ZABEEC] 50% Hasket] a3 E3ARHET0)= S50 B71E 4 ot &
Ald7tol=gklo] Zekd AldRe] I AE & 300 A= A

H 3. 2 Ag710[=21lof ZEHEl RhE RHe| 7S thst QC thx| S5t 7IE

o1y ezt oIy Mt
EpiDerm™(EPI-200) ETso = 4.00 h ETeo = 8.72 h

&efelx] % (Morphology)

JOll

)
oflt

¢

6. st 4] RhE 29 /H84 EE 33U4e] QC &3t 221 AM8se 73
A woh fARE FROSY 245 ZWAL B3] 919 RhE 290 24344

At AFE 4 ek

ro

oY,

A elE(Reproducibility)

27. RhE 2 /idA = 3394 AlZE Ao mhE S ddsh] Ho) AxdEs

9 ) K8 5 QC 25} 17 Ao HolEllolAS Besfof Sk RE B AR
Ay A9 SR ARG A5 do) FEANE P4 L R RT
Azte] YolElo|AS BT AL BT

S

23
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28.

30.

3L

32.

Zl#2)(Quality control)

I
==

RhE 28 /W82 E= FF AR A RhE B2 7+ wiz]7} Aozl AR &5t 715

7ol ARgEofof Qitt. NEAEE24T=), 75251,
'53':415#14 %‘é(ZGLﬁ) 5ol 7P di#ARl &3t 7IEelH. AlFd ARgAIAl sig QC
EIE AlSsto] AlELA ] 0|9 22 Y82 EAAE 4 U= Sfof ditt. FEHE

7% S50k 232 o189t ik BEAAEANT AFT ¢ Sle 9= ds

AFEEL B3t A] SPAS S Hlolet Qi A9E ALSHL A B ZA0k
stk AR wel @ 249 27 Ae) HAL YA A APEe] TS AL
B85 ke EAGNA Sgslolof Ak AFE Ao UVE F4ste] UV Wejoh e
qeg o 5 QomE AFEUY A WY B 10%S ZFAE o HOHI0/27).

ok HBSS)_E ARt AREE= 9’]"6“9‘0“0 FEAF Jﬂmoﬂ/ﬂ ZHdo]
01011411 Qs T R B A AR HsEls 59 pH AAF B HIER)O]



33.

34.

35.

306.

. HAYZ(OECD TG498)

U2 FAIY ARE-Z 112 o= UAI9E RhE 2A7] 8k, AlFEd1e] ¥k, 3=
7S, BEA 9FY At 7FsA(potential for quenching of the phototoxic
effect), 2FZ 27 EX(radical scavenging properties), X/F+ FFA W =29
Y & ET HAA EAJo] ARG Aol B7EE|ofoF 3HH33). HHE FBAIE AMSShe
A7t AldAL] 28y ER1Z flofl AEE FEAE APAR S 8T
3

A2 QIS A S SEolM §3hS BV 9 Bels B 285 Q/EE
Au3 LER 7heshe 5o Wil A8 4 itk ¥R Hel 8949 A9 A48H

ARl AR 7|8 solof gt

A=A e W71 A2 ARt ofdRt BAks 2EAY 7I‘:H(SOPs)ﬂ XW

Fs7dol ERlsl= 3¢ "MIT ed=d

FRANEHEAANET) D FIHEHPCO)S 2 WA (run)ollA] SAl°ll Al = ofoF
gt} = BARES 2G84 BY F8A) B RS B4 F3A)
4/E= 718t AEEE 8ol A== F3Aolt}. == FAHEES 2R (EE
12 HBSS)O #F 5% 0.01%~0.02%7 H==
ot dAREEEx=u(Chlorpromazine-HClel ot :;EiE Q=2 93t A3 o
WA dAEREnanto] EEEEIEE Ao FHERl sEE AlRE & Utk

AR FACK AFHYF 2AP) L B A FEYNFeIH Fag fdolck
W ZHA 9] M BE in vivo BEA WHSTH BRIGL Wil UVBE Qow
BEA wHg3t Belo] QAT AmEAo] Ert. o] 313 nmolA] 280 nm HHHIH
AZEHS 1,000 Z7HITH28). A 7Rse FUS AA) BlF AHERL Weofob
SHEH290 nm~700 nm). UVBE SRhA7|¥IA] UVASH 7HAIBAS B3bi7)7] Slo) Belg

AREste] 29ERS 2T o ATHES 2 D). Yot 3H, AR 3 A, J4

25
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38.

39.

40.

S 254 SEHRANZ-QNLERES 028 =EARE) 710/=21!

ARl A B v A=) AldAR]
2o FFoIM /o FE= <At B

@

O

ATEH ST AV HFF2 Bshs A oA I3 gdow it gEE
At ATE T 2A1 28 2API=(spectral irradiance)= OF9] L3I} FARSHOF
gttt Al of(xenon arc)et 4~ HE dEtolt o= (doped) mercury metal halide
arc] = 7HA F7F AFHETF AR ARGET 2 HE EEol= ofFe €2 ¥
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51.

AT & AATHEARE B (capillary action) 0% 22 WS e A #7250
4 5 Sle BPAL A A S FRA At MESAS o 5 Qs B oldi=
Agtslofo Qitt. ofAid, ofghE Exe oMEETE 2 Eqte(d: )] St 48 &=
20 uL~25 WiE EA] GRotek =T, ofE w2 82 AEEde dod 5 Q] mEolth
=4& A & 242 wigrlol Ya BE sFRA0NA SHRRH18AIT~24417D) B4t
B et

o5 & 258l DPBS E= wla#l=rF ZeE o] 9] ¢4 HBSS) 0.9 mLE A

6-well Z°0|E Ei= F5-8Y 0.3 mLE A& 24-well ZF0|ER 2AZ &It} AZHISF
Ajo] et YAk Qlef WEAo] olupAt E HMESY 3 AR (photo-products)]
2 4 0n% AEAN it 94 GO AR VA ASS WIIIGS)

F2Ak QBT 6 J/om’ DHE A5 AL G0ELE 1.7 mW/eml(EE 1 AR
Hrr SHERAR 99T 2ARI Felo] g 2L Atste] ZeolE B ol

9801 Wt 33 8E 4834 FAOIRE WIS e FAOIRE Beol
0 Au A TR wa ) UVAS 2ARH: 237 SUF =3 30 T

ol 2, £ 4g0] R 4} ASSIAE B34} T 0 At 0] o} ZAATA
A SO} FE1A 24 52 0l). 7t well B 71267 )7t A A ¥4 0.9 mLE

24} $REW B CMF-DPBS SOl Aoz 7 248 AHe.

24
EHA E8E anHO 17%0}71 Qs <F 20§M Aﬂ?ﬂol " gsitt 2o Aew
EH

ol e A A @%ﬁ;ﬁd e %9‘4 = AlAsHoF gtk Al Fstol A 1847
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]_
22 HiolA BEsHH oz o] 7hs(bioavailable)sith. FEAF A A[FEE L3R
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18A[7H~24A17EE TG439 T RASAIZ (DOl A= =S3AET @A5] dH, FRA
5ot A YHojA EABF=4Z(reactive phototoxic species)S o= R Y
W7 7V 7k BENEZA] AFEES GAN7]7]0] SRS AlXRE BEARL
UVA/7H 3840 eE&stAY g Jdshr] A AFdEES AAsH] As AlF s A|():
DPBS without Ca*™™ & Mg" (CMF-DPBS))°ll &A1 Ht

A AL AdEES AAsks B olfE Al IA ] AA[sof gt

EFIFEANA 222 SEEH(18A17~24417D) HigRitt.
MTT AZ8EE A]O*: mg/mL MTT 88 Zujsle] 37 TE 7123511 2hilS £9]

ot wellof] w312 o]-85to] 300 ul¥ E=tt. 18A17H~24A17F

4 <l -well EF|CIEC|A AW tha JME viEg Bt A= Ee

%O]‘ﬂ%i Z o] %7173: AAsHL 2pdE E21 24-well MTT SH0|ES] oF well2
ES EE WY 2U0A 347 S w1

MTT #jojo] Zrt AHES 24-well Zeo|Z014] A Bhg QAHE vhete B3t A=
S ol S8R ol 1% AL 2 9 AR 2wl MTT Efol=e
51 well2. I}, OJAREHS(EE ) 2 mLE 2AL 2EITE 2-well Fol=S
(e, RIS ol B Hesl A 2R 5L el Y olgolel E;m
01 EelE HRAG, £ 08 don A3 54 2
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F20] BHH 24 AMEES wellolA AW & 224 AME Y9 & 892 JAAET}
U wello]] wfEAY, 220 12 F01(20 AloA] F+AMEE AR & 80| JIXET}
UH well HE S ES FHRIMNEE= H7| 7Fs). & &o] Fdsid 74|
Hgog & S 4 33] FoRE Huligsto] Eg¢f &t 7 2AHE & 895
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56. 96-well EY0]EQ] &FE(OD)+= 540 nm~595 nm IFZO|A microtiter-plate

SFEEAE AMEote] wWgst=dl, | + 30 nm ZE HHE sfAA 570 nm T
ARE3HE Ao] F. = W (reference filter) W52 WAMA| ot E T2 o=
raEnpt 225 AME9 &FLE HPLC/UPLC-spectrophotometry® ST 4

ATH32).

A EYEE
57. AZAZE ALk 2+ AREAEE 24 OD 3 RIANZ LA ZYZE 100%= 27)
oiH] AlZAY2E(%)S AXrel=t] AF8-Eot. HPLC/UPLC-spectrophotometry S A&t
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58.

FIAE AR FRAHRE RN E2 MTT
] =

ZF A EE B PPUET A 2A(+Hm)9] LA AZBES(Ee tETt o] %)
sgste FRAdERLEAENE) A2l 2AGImS Fod wlwste] AikEo
R R, 7 AldEd Ee FdERE A 2A(CIm] ddd AxdEe(Es
dz2ae] NEZAEE%)S dFohe FIANEE(EIHED) A2l 2A(-Im)2] Bt
vlasto] AldbEo diz2ae] E A2BEE0)S Fatotel 2449 +Hrrd -Ir s 2
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g e HAske gl o X}*ﬂ"?} éi‘-%‘% u /= 8 Aol B’k OECD

60. AFZQ MTT SAE A7 flsf 2t AIFEEY] i 55 M= 8% MTT
o] Y=t} AIFEAS ZFSE MTT SHo] JA/AH o g Wl ofd AlFEHS
AZAoz MITE &¥ske Aog 7HEsiH, 53%=(0D) £7% %+ HPLC/UPLC-

6l.

62.

03. 2

spectrophotometrys ARESh= A= H/WE B]E4 RhE £3& 0]83t 71491 7|5
3] UL . oI 37471 B B S PR Aok
FA|} Tl‘/\]'o]— A0 AREES 5ol 2 £

—%o]_&o]—q- 7PMIT§_]-9—,] ] e
o

eIV CECEESS Hl-‘]—#(l%ﬂﬁﬂr HIZARE 2 8 pE)e] H SEE 8% o,
H[Sold MTT SANSMITIE ek 1) A4 A8 Agat

B A/l SRS WIS NBEL T Skl NSMIT ol
FEsich 23 The MIT $9A1e] o2 Aojelis Aol e ARAEL%)OIA
BUEMIT U] il 52 34014 22 Hi5el T 51%7& HhA] A1) 24
AZAEES AR, BAHE A8 FA0 498 FIANRHSARZDT

] w5t} AARIH%NSMTT).

BN

§3H9 ATFET0] 570 nm + 30 nm WA B BASH= B F7101 A ol

=
AR&E]ojof i}, 18R] k2 A2 HPLC/UPLC-spectrophotometry”} AR&-%|ojof St

].1_51_0]7541 }\H/U'(NSCMVng) o
ui R 2 vjFstct. NSCliving
o] ARS SWshe A9 AoRle 27 199 MBS WEAHoR Qs 7t

B A H(un)®] A8 A FEE NSCliving o] $-3=jojof gk, 13 the A
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65.

S =4 SEURANFEQNIREHES 0185 F=EARE) 710/=2[0
A2 123 MIT §ojo] HjQbsl Aokl 4014 e AEAEROIA AR
ABE] 1255 MTT glo] W28 wiokel Aojolis 2ol 2 ulSols A0HS
W AR 2 AEPERS AMSHEE, ol BAHE ABONSClivingd FA]

Fit,

4
o2

H[Sol4 MIT $93} HEol4 ARHIL ByaeAel A4 W oo =4
2220] W5 G PP 2 9tk ol TRNEOR 7} AIALS TAJH BH 0 AR
dat AlES AZel7]0] QA AlBElE MTT E2UlRHCAS # 57360-69-7)% Akgato]

Agejor Bk AEH MIT 8¢ 9/EE ABES
B e ABEUE AL 27 2280 FYEODY EFBEAL HA4e] W9
Yol Q= A9, ERBEAS A83 FHE(OD) o] I MTT Ao} H7H

MTT A8 73otA 1Mot BE S3E(0D)E SHY & e M AIFERY F¢
MTT Z=2upt 248 3 gjete & HPLC/UPLC-spectrophotometry’} ARE-E
2itt. HPLC/UPLC-spectrophotometry~= MTT ZZ20phS Aafol7| Ao A4 25

MTT Z=2uRzhE BT 4= AH32). o|2g ol /& Aol AR E= =43 4aglo]
HPLC/UPLC-spectrophotometryE AFEE Tofl= NSCliving H+= NSCkilled th&to
gdgsiA] gt I8y AlFEZ] AFAH R MTTE SHHAY A8 H MTT 59
B7E Woflots A2 Ad B NSMTT tj&2o| ARg-E|ojof gttt MTT Z=ErREE
Z22J5= HPLC/UPLC-spectrophotometrys AMESH o= A|FERT} A0 34
FRAZA) RaolA 2= MTT Z20Rt 04 14 ] A|gEd0] =58 4okl
FAo|A d MTT 220zt 35 A9 Blgg 24 AZPEE0)S AR MTTE
P4 or ST o Q= AlREEY B8 AAl 24 AZPESS AlEE =59
Aol RAA e NZAPEE%)NA ANSMTTE ®iA A4t opxute s
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HPLC/UPLC-spectrophotometry= MTT 220k 24 Qo L& FH0| AIFEA
(FA, T8 MTT A, BlgkdA)of A8 4= it} HPLC/UPLC- spectrophotomet =
tfsta s 22 2EE9 MIT 220kt Jgo]] ARESE7] A vl FDAS] A4 4

ARAA Aol ZAH 4#9] ¥F A AA wj7HSx(standard qualification parameters)-»]
O1F7|1&S 530 24 HPLC/UPLC-spectrophotometry?] 2ZAA}S S3fjof sict.

AIFS] A7)

. R WEAFGun)S oklY AR7IES Sk et

FERARA) B FANELLE A3t F /(Y ¥hE 24 7hof| iy AxgEE

poli= 20%E ZAfSHA| fhotof it

o FJZRARE M| % Al FRANRHSAANEZT) ] AZAYEES F 200 AAE
17 Rl el lojof gttt

o FZAL Aol Al E FRANZAHZ/ANETD) Y] NEPEEE FRARE SHA E1L

Al FEANRH SN2 H]JLO}Oq 80% ol(=)o]ofoF gttt o]]t tifa

434 71&H A} o] A|xof Tt WA YT (radiation sensitivity)©] Y2

.l

o FAUELS ¢4 dS 2t Helof <t

68. F=A 7FsA Bl AMg e 4 AldERE AF] 52 oFfe] 71Ee SEdlor

-

o JRXALE oHA] A2 AFEE A 29 AzAEES o 3% 552 10%[E=
AEE=Ago 7 A w7} AskAQl AL s8-8 (maximum tolerated dose)]o]]
=43 v gEA dlEo] B 71T W $89] =olof SheHol: AlZAEE ) 35%

27 94 ¥ 9% 2

69. LZAF AFEo A A5t 5lLt o]Ak] AlEs o] AFthA A|EAYER-go] B ZAFSIA| 1

J

Aot 5 =1 0] Al AZAYZLT} v W] 30% oAH(>) ZolE EAL IEX(EE
B4 7FsA)el e ALE ASH
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S 45d SEURNEHQMIIERHS 0|gs F=HARY) 7101=21R)
HEA ARl Hele BE AR Atid AmgEge]
59 0] At AEAEST HlEsle] 30% oY) ZotEA %
54 7HsA)o] gl Ao oSHc
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PN
4
_OL
N
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L|.4
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)
aCh
ol

£ S5} BEH0] gk 208 oJ&H1, Ha shte) St BAZHcut-of)R 5%
olsolH(IEE o], ¥HEE(replicate)ol] R At BAA = A9 £ WA
BEAYGuE Susor k. T we] WEAY At BAXHE 49 A WA
SRR AHE Sagsiok Ak, olefdt A4 BEA 7HsAe] itk HEAo] ek Rz
P BT WO AT AL AR

HIOJE Y BN Xy

73.

34

7k HEEATR(run) B2 A5 (repeat experiments) O % A2 HloJE| 55 XRRE 21719

Z4] WHE<(replicate)ol A ¥ Hlo[E(e]: OD &, 2 £FE Z3I%t 2 AJdEd ]

A ZAEERE AR dofe)E EarAdl 71dsof gt volrl ‘AEZYEE Bt +

7} HEEATH ] 24 WHELE 7F Ajo] & HalAfo] 7]JsoF 3t MTT Alof} 4 AldE2
A9 NEEYER HA| 7|YsjoF it

o THAUME E4: JUPAC E+= CAS &, CAS ¥S, SMILES & InChl &, #x4],
S5, B420] 38ty AR GRSt £271K]) 59| 3jetEd AldAyn
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o M =4, UVCB ¥ S9he: 7hett B2 sfohg] HH(P19] U8 A& 5 ofeked
=4, 4R A7 I 2 B Eejeietd E4

o 2E4 4, 784 H F7HRI Be ETlsiehy 54

o THY, ZE HMS(GE 39

o Ald A AldEd/dE 229 &5 FRE: 7R, 24)

o AIFEAY A, IRt ARAS At delE(EdE B9

o HYA(FIA A B, FIAIA Ad=E &)

AFEE RhE BY ¥ T2 EZC)5oMH 439 24 2Z3)

o A8-% RhE ZE(HiX] HE 23

o 258 S TS ARRE EA RhE Hdo] tigt BE 24 AE. o] ARE £Z
WIAHBEAPE FRASEA, T TQC &0t B11A, 9] FEi= Al3sfoF ob thao
AEE Zgjof STk, ol ITEAE ).
i) NZgEe
i) A
iii) FEeHd 4
v) s ZEe] F482(Q0)

o A== REO] #A dlolgo tigt FuARE. o] AEE A HiA| ool gt
Aot A QC ©lolH 9] QIF7Fs/dS Eatdljof hth(d, ofof Het=A] %)

o Sdk: S AdS ST AlEH Y sk Hit Ve

ol
0

S

® HPLC/UPLC-spectrophotometry2] ZAAof| djst AH(Fs3t 4%)
o FHU-AF 24
- AREE B A% A

- 39 9 EAMA(radiometer)?] AZRA}; S5F

35



HE S E5d SESUNARFHQNISRES 0188 Z=HARE) 710|=22!

36

o1 O

- GY9 mE EEAIR X (spectral irradiance) #E E4

- A8 TEo HE 9 52 EA
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* OD T MIT 2=z u5 WA AZBEE(%), Bt L2 A2ZBEE(%), 24 Tt
apo] 5 ZF AFEAY HFEEAIH (run)@ WHEH(replicate)?] &3 H°o|EY =H

o Goh= B, MIT T4 2/FE 24 %%:loﬂ A& tiEte] BYHOD E= MTT
xRk 13 WA %BNSMTT, %NSCliving, E4H 5 A& A=ZAdE2E)

o o WHEEAIR(run) 2 Al 75T} Bk AREE Rt AR 42 A%

o B39 7let §Fol 3t 4

37



SYE 5 =4 SSUHNFEQINILISZES 0[3eh H=HAIRE) 7101=22

1) OECD. (2020). OECD Guideline for the Testing of Chemicals (No. 439): In Vitro
Skin Irritation: 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): /n 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, Kejlova 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/j.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

38



. HAYZ(OECD TG498)

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

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

10) Kandéarova,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 7n vitro 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 vitro screening of substances for
photoallergenic potential. Toxic. In 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). In 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.

39



—~
KoCVAM
N _ - — - = =
T S =4 SSHANHEQNIFEZES 0180 S=LARE) 710[=212

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, N.K., Heisler, E., Jacobs, A., Jirova, D., Jones, D., Kandarova, H.,
Kasper, P., Akunda, J.K., Krul, C., Learn, D., Liebsch, M., Lynch, A.M., Muster, W.,
Nakamura, K., Nash, J.F., Pfannenbecker, U., Phillips, G., Robles, C., Rogiers, V.,
Van De Water, F., Liminga, U.W., 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 BECVAM-EFPIA workshop. Reg Tox Pharm. 63: 480-488.

23) Jones, P.A., Lovell, W.W., King, A.V., Earl, L.K (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 vitro assays. Toxicology

in Vitro 17 (2003) 471-480.

40



. HAYZ(OECD TG498)

25) Spielmann, H., Balls, M., Doring, B., Holzhiitter, 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. /n Vitro 8, 793-796.

26) OECD (2019). OECD Guideline for the Testing of Chemicals (No. 431): In 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-guideline-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) Alépée, 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 vitro Reconstructed Human Tissue (RhT)-Based Test Methods
Employing the MTT Assay to Expand their Applicability to Strongly Coloured Test
Chemicals. Toxic. In vitro. 29(4), 741-761.

41



N
KoCVAM
N

E

SYE 5 =4 SSUHNFEQINILISZES 0[3eh H=HAIRE) 7101=22

33) Kandarova, H and Liebsch, M (2017) ‘The EpiDerm™ Phototoxicity Test (EpiDerm™

H3DPT, Chapter 35), C, Eskes., E. van Vliet., H.I., H.I. Maibach (Eds), Alternative
for Dermal Toxicity Testing, Springer International Publishing, Page 483 - 503

34) 1SO 10977. (1993). Photography - Processed photographic colour films and paper

35)

30)

37)

prints -Methods for measuring image stability.

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

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

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 in Vitro 12 (1998) 305 - 327

38) Liebsch M.(1998). Prevalidation of the "EpiDerm™ Phototoxicity Test" - FINAL REPORT

42

(Phases 1, ILIII). Available via https://tsar.jrc.ec.europa.eu/test-method/tm1997-02



. HAYZ(OECD TG498)

HE 1. 20] Ho

TFE(Mixture): Az HH23lA] Qk= = 7}x] ojAto] Exg

ox

H 5gEd B 89014

FA|7|(EAL 2%, Irradiance): A (UV)OIU 7FAAl0] BHH| 2F-8381= Al7I(W/m? E=
mW/cm?)

FHdose of light): ALA(UV) Ex= 740 Y| 2-85K= FFA7] x ARDLoE HHA
Z(Joule = W x 92 EAF(: J/m* E= J/cm?)

UV F g (UV light waveband): CIE(Commission Internationale de L'Eclairage)”}t
FAsl= 1R th= UVABR15 nm~400 nm) UVB(280 nm~315 nm) ¥ UVC(100 nm~280 nmye|tt.

o] 29] sHgti= AgE & Qlrt. UVBS UVAE EE 320 nmE BAE U, UVAE thek
340 nmE 7IE2F UV-Al ¥} UV-A2& e 4= Qlth

A ZZA) A ZAPEE(relative tissue viability): HA| A|FEAH+rr BE= -Irr F SPWHE
AAA AEEE AE A %2 FFA (SN2 vlste] EAIRE 23] AZYEE

MEC(Molar Extinction/Absorption Coefficient): £ <o %
S)OIA FolZ BAL9 Agoln A7 FAHphoton)E S5 4= U A&(efficiency)S

UERACHER L mol™ - e & HA]).

F=4(phototoxicity): SfsMEZ0] H{o| JEEAY HAFA H & 07} glof 2= S
o Yelis= 34 B4 9

Y= (Accuracy): A8 Z2¥et o188 Fx9] UA] Fx. Aol tigt 7t Hro|n
A (relevance)?] 3t StHolt}, ksl W A[EZATe] vlE-S oufsl= “UA|A(concordance) 2+

‘A (Accuracy)’ = 2 9u|Z ARITH20).

A FZAYE2(Cell viability): A WEZEE]o} Gpang iyt AA|HE MITG~(4,5- Dimethylthiazol
-2-yl) -2,5-diphenyltetrazolium bromide, Thiazolyl blue)E TUA7|&= 3 53} Zo]

43



3}5+E4(Chemical): &Y 24 E&= Sd=24S ouleith

YX]4J(Concordance): A|HHE] 3o st Hx 2 7+ 7ie|g]o] sigdols Z2iE Al5oh
/9] gt ZHHolt}, o] ol % 7Fsdl, G Ee 2407 Aok
E5EE RE AFEZ HEE FoHt. XA AHER oA FA vlEof u=t 34

2EHITH20).
HPLC(High Performance Liquid Chromatography): 1735422 0tE 121
IATA: 53547 Integrated Approach on Testing and Assessment)

MTT: 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Thiazolyl blue

tetrazolium bromide.

¥

o= FIAHEE =

d
jad

NSCkilled(non-Specific Colour in killed tissue): 2 29| H|E0]|Z AAF
NSCliving(non-Specific Colour in living tissue): Aol 22]9] H|Eo0|Z MAF
NSMTT(Non-Specific MTT reduction): H[E0]& MTT 3+

AR EE717]1&(Performance standards, PS): A5H AFHE 7[Rte & 7144 9 7[5H 0=
FARH AAIE AIEHO HaL 7FsAE Hrkske 712 o7]olE (1) ¥4 AIEY 1384, (i)
A5E AP 58 7Hs3 YRS YIS0k o AR H e SO A

Ah B2 (i) A5 AN FL gkS 7k R 3 sy 9 AlF|wo] SAM( SRHEA0)

Fa B5Z ARESt] BrIE o AAE Aol YFEolof o] EFETH20).

Pg|2F(Positive Control, PO): A8 A|AHI] RE LA QAE F3SE EAFO0Z PRS-
ettty 47 SltEdE AAHLh SN ZRAY HEAHS BASH] A8l A7 Hkgo]

Brbe 4 AS Y Wg FErt BeHA golof St

44



. HAYZ(OECD TG498)

JBdRelevance): A¥F T4 Gte] By B Aol 4 BHof oJn] 9§87
digh . AT Aol duht By AEs ukg sleh] 2ok olEskeA ek,

Al o] 2 (LA)E HEATH20).

AF E(Reliability): 5Le Al Ho|| whet ¥HE Aot o Y APAT T2 A A A
A AIE AET & Y= Be. A= A Y- AEA 7F AFZ(reproducibility) 2=
H7FATH20).

A Al8(Replacement test): -3l A8 U/ EE 9
AlEE diAlokeE AAIE A, 2E 7Fst A8 A
A T= 5=2 4%, B2 ool ASotAY B 2 Wiog Hoe o= Qlrjal ERlE H-9)

>iE n?ﬁ
o,
N
P
40
ol
ne
[-'11‘.
)
b
S~
oo
d,
o>
r o
i,

SEAYRun): FRAEDNET D FYREZL B St ol AFEIR 7Y AP

W7 (Sensitivity): A130] Qo] SHl2A EEE R/ AREA] vlg. FlE| ey A9e
Vel A8y Aawo] Hro|n AJFHo] AL Hrlsls 29 1Al tH20).

FRAH =z A A AEAY 2 48 E@E}Z]‘?_ A A
ool Riat 38 F3AI Bsid AldEd= AT A= =

= = Hlolg £49] Sz oz Add. FAdEE2 Aldedes A
Al B 71E g2 ARt 9 ARt

Eo)=(Specificity): Aol 8] SHt=Al ERE S4/H18 ARERY Hle. 7HEaEE 2A9E
Uetlis Al Ag=ol Azoln Ao JdS Brlshke F8 AHARIOIHH20).

A FJEZ(Test chemical): Alg A &2
UPLC(Ultra-High Performance Liquid Chromatography): 21/3-c 8|3 20t&E 1]

UVCB: 240] LA 94 YA TR 2402 olsolal ik, BAIet Mg AE Ei ABsi

=4

45



SYE 5 =4 SSUHNFEQINILISZES 0[3eh H=HAIRE) 7101=22

HE 2. &0 a2 N (spectral power distribution)2| OIA] & RhEQ| XA}
AL

23 1. WEP HRE AZEAY TAYI BBRE

o Irradiance [mW/cm?)

UVB (UVA ; visible light

0.1

001

0,001

T ” T T T T T T T
250 30 350 400 450 500 550 500 650 700

Wavelength [nm]

Z%|: Spielmann, H. et al (1998)(37)

I8 12 ZE7F A2 ASEHGE A1 QIE7eRE R AAIE AlSSt ol= 3T3
NRU PT9| AZAEH Epiderm™ FEAAE9] AT 9 diRES] T&HATA ARSH
2 g detolE ot [(doped) mercury metal halide arc]ollA f-Eistct ¢ 182 F+
7] o2 B9 FF E 90-well A2ajf EF0|EQ] GIl= QIgt 7141 TE ayE HojEr.
H2ZE+= o &2 49 UVBE A2 & AUe A@ANG ARGEHATH R Al 2 AE++
F83(photohemolysis)l. 3T3 NRU-PTOA= H1 7} ARSE QT ¢ 1362 EFolE 7=
QIRE F71AR1 " Gapt 2 UVB oA =R, 2% A EH(irradiation spectrum)oilA]
Amiodarone™ Z°] UVB HE & &Froks 285 S5t (excite) = A&A|717]9] &t
UVBZ} got 22 HojEoh

46



. HAYZ(OECD TG498)

12 2. RhEQ| ZAF DIZIT(UVA FelolM %)

Viability (%)
120 %
\
i
|
40 !
|
] \
1 \
O‘L»i' T T T T T T T T ¥ | U |
0 2 4 6 8 10 12 14 16 18 20 22

Joule/em?

Liebsch et al(1998)38)°1 XL §] 1L B2AE 54 ebe a7} ulawsle] UVA BAke)
S AR S7RAS W) 229) WSS Bole Aea AmAEES MIT 28k assay= WIS
7 YA 4319 492 S0 WokE 127 249) §7S vehith A8 E AL whEst

AEEEA A8 glo] 6 J/cm’e] 2ARES Zcke 208 Uehdrh ZARKS 17 mW/am (UVAHS:
1087 ZARHE W) A= 1 Jolgie.

47



fon
0o
i3
on
o
J
o
ofn
l
=
_>‘-|_|
>
ok
i
e
é
-IE
i
H
e
mjo
=
0o
rot
o
J
&
=
oot

B 710l=2f!

Nt AFAASATE A (3)(38) 7 ]1E(sesame oil)o] Eof FES] =R = E49]

YA ARER AAEEAT AN T T2 RYAS AUAXHIY 3)
H180] HF AR AAHY 2AH BFAL HEo] ok U opfEge|n 2]
Eq0] Bolut 2o Az ol e B HFAR AAHUHG)30)
AR A AMEAS FEI| ALY & Y= HIAS A Ao] FAHHS,
R} QAFERE AsEd YolA Tt 345 HolMs o B). tiEo] W 83 50 WS

ol 22 ;A H=et RPAE A8 B¢ FEZH(photo-protective

Uo7} tijto &2 AR E= @A o] gk 3D 249 AFEeH4 vhg-Z B7lsfof gith. tigto g
AGERE Bl 229 AZAEES B2 ATt £219] 70 % vIvte= WEA] glotof it}
| Eafigt HAEEE
2 QFE 2hAll(Anthracene)
(3)B0)LE A2 HoA Uehd el Zo] EFA o oJsf HE 4 Ut

m

J3 3. Ml 71X 2R ¥ DMIQ| E/UE(%) AHEH

120 +

100 +

W
o
,

T

Transmission
(=]
=
o

a4 T T
i — T
20 + / ?'“‘"H-H_H__ = Arlasolve DMI
S, - T=-Mineral Oil
A r K
0 t } } t |
250 300 350 400 450 500

Wavelength [nm]

Source: Liebsch. M., (1998) (38)

48



III. ¥2(OECD TG498)

|_111 2I12(0OECD TG498)

OCDE/OECD 498

Adopted
14 June 2021
Corrected: 4 July 2023

OECD GUIDELINE FOR TESTING OF CHEMICALS

In vitro Phototoxicity: Reconstructed Human Epidermis Phototoxicity test
method

INTRODUCTION

1. Phototoxicity (photoirritation) is defined as an acute toxic response elicited by topically or
systemically administered photoreactive chemicals after the exposure of the body to
environmental light. 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 37-38 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 sKkin, 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 Irritation: 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. An assessment of the general performance was based on 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 lll, set of 10
chemicals tested twice independently in three laboratories). The data were presented to the
© OECD, (2023)
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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
other studies performed after the initial pre-validation study, whilst using the same SOP, were
not conducted as formal validation studies.

6. Definitions used in this TG are provided in ANNEX 1

INITIAL CONSIDERATIONS AND LIMITATIONS

7. 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
test 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.

8. The reliability and relevance of the in vitro RhE PT was evaluated in multiple studies (3)
(4)(5)(6)(7)(8)(9)(10). 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.

© OECD, (2023)
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9. 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).

10. 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 59-66) in section “Corrections for MTT-reducing Materials and Colorants’.
Alternatively, the HPLC/UPLC spectrophotometry procedure to measure MTT formazan can be
used (see paragraphs 65-66).

11. 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).

12. 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).

13. 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

14. 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.

15. 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).

16. 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% CO, 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

© OECD, (2023)
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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 (+Irr) while the remaining half are held at room
temperature in the dark (-Irr) (see paragraph 37 & 38 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.

17. 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.

18. The experimental design 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 published in 2017 (10). The procedure described in this TG is based on the updated
protocol.

19. This test method 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). This test method 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).

DEMONSTRATION OF PROFICIENCY

20. Prior to the routine use of the test method, 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.

21. 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. 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 Invivo?  Vehicle® [% wiv or % viv]
(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 oil 0.0316% — 3.16%
(4)(8)
NON-PHOTOTOXIC SUBSTANCES
4 Sodium 151-21-3 NPT Water Non-phototoxic up to highest conc. tested
Dodecyl (1%)
Sulphate 4)
5 Octyl salicylate 118-60-5 NPT ol Non-phototoxic up to highest conc. tested
(10%)
(4)
6 4- 150-13-0 NPT Oil or Non-phototoxic up to highest con. Tested
Aminobenzoic EtOH (10%).(27)(30)
acid (PABA)

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: In vivo classifications were derived from the validation studies of 3T.

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 0il — Sesame seed oil

8 Variability in phototoxic response is influenced by the content of impurities, therefore we advise to use a non-purifie:

Bergamot oil, commercially available, specifically for this reason. Non purified Bergamot oils do have significant
absorption in UVA and UVB part of the spectra (8).

PROCEDURE

22.  The following is a description of the components and procedures of a RhE test method
for phototoxicity testing. Standard Operating Procedure (SOP) for the RhE-based tests complying
with this TG is available (27). The SOP with minor technical improvements, guidance on
solubility, vehicles recommendations and with information on the chemicals tested in the
EpiDerm protocol has been published in detail in 2017 (10). The SOP for the RhE-based tests
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complying with this TG should be employed when implementing and using the test method in a
laboratory.

General Test System Characterisation

23. 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 corneum should be multi-layered containing
the essential lipid profile to produce a functional barrier with robustness to resist rapid penetration
of cytotoxic benchmark chemicals (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
model 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 tissue should be free of
contamination by bacteria, viruses, mycoplasma, or fungi.

Functional Conditions

Viability

24.  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 developer/supplier should ensure that each
batch of the RhE model 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 56) are established by the RhE model developer/suppliers and presented
in Table 2. The RhE model user should ensure that the results of the vehicle (i.e. negative)
controls 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 vehicle (i.e. negative) control.

Table 2. Acceptability ranges for vehicle (i.e. negative) control OD values in the MTT assay of
the test methods included in this TG

Lower acceptance Upper acceptance
limit limit
EpiDerm™ (EPI-200) 0.8 2.8
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Batrrier function

25. The RhE model developer/supplier should ensure that each batch of the RhE model
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.

Table 3. Barrier Function QC batch release criteria of the RhE models included in this TG

Lower acceptance limit Upper acceptance
limit
EpiDerm™ (EPI-200) ETs0=4.00h ETs0=8.72h

Morphology

26. Histological examination of the RhE model may be provided by the RhE model
developer/supplier demonstrating human epidermis-like structure (including multilayered stratum
corneum) if this parameter is used in the RhE model developer/supplier's QC release program.

Reproducibility

27.  The RhE model developer/supplier 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 (i.e. negative) control results to monitor reproducibility of test method
execution over time.

Quality control (QC)

28. The RhE model should only be used if the developer/supplier demonstrates that each
batch of the RhE model meets defined production release criteria, among which those for viability
(paragraph 24), barrier function (paragraph 25) and morphology (paragraph 26), 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

29. 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 actas a UV filter (10)(27).

30. 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
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chemical to fulfill requirements to evaluate the test results for phototoxicity potential (see
paragraphs 69-71). Ideally, the concentrations of the test chemical should be selected to ensure
a cytotoxicity dose response in the absence of irradiation. Guidance for selection of appropriate
concentration ranges is given in the SOPs (10)(27).

31. 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.

32. 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 viv) may be used (10).

33. 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 3additional guidance).

34. 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.

35. 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. 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.”

36. A vehicle control (used as a negative control) and positive control (PC) should be tested
concurrently in each run. The suggested vehicle control 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).

Irradiation Conditions

37. 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 (28). 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 ANNEX 2: ). Furthermore, the wavelengths, irradiance
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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).

38. 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 filtered solar simulator used in pre-validation and follow-up studies
with the EpiDerm™ model is given in (10)(30)(23). See also ANNEX 2: Figure 1.

39. 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.

40. 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). To achieve 6 J/cm? within a time period of 60 minutes,
irradiance was adjusted to 1.7 mW/cm? of UVA/visible light (see ANNEX 2: Figure 2). Alternate
exposure times and/or irradiance values may be used to achieve 6 J/cm? using the formula:

irradiation dose (J/cm®) x 1000

— - (1J =1Wsec)
irradiance (mW/cm") x 60

t (min) =

41. 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.

42. 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.

43. 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. The viability of the irradiated tissues exposed to 6 J/cm? should be = 80%
relative to the tissues that were not irradiated.
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Test procedure

44, 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% CO3, 90
10% RH) for minimum of 60 minutes. Pre-incubation can be extended overnight, however the
medium should be exchanged after the first 60 minutes.

45. After a minimum of 60 minutes 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).

46. Dose Application: The RhE tissues are treated topically. For solutions in water or aqueous
buffer, 50 pL 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 pL 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 on the tissue as an additional spreading tool (which acts by
capillary action to cover the tissue surface). 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 yL, since higher volumes may
lead to cytotoxicity.

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

48. 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
of buffered solution. 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).

49. Irradiation: Irradiate the +lrr plates (covered with lids) for 60 minutes with 1.7 mW/cm? (or
equivalent) at room temperature to achieve 6 J/cm? of simulated sunlight. 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.

50. After the irradiation is completed, use a wash bottle with sterile CMF-DPBS and rinse
each tissue. About 20 washes are needed to effectively remove the materials from the tissue
surface. 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.

© OECD, (2023)



III. ¥2(OECD TG498)

OECD/OCDE 498

51. In cases where the test material characteristics may impede or block the irradiation (e.g.,
dark colored 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., DPBS without Ca** & Mg™ (CMF-DPBS)) may be used to remove the test chemical prior
to the UVA/visible light or dark exposure conditions. Justification for removing the test material
doses prior to irradiation should be presented in the study report.

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

53. 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 incubated at standard culture conditions for 3 hours.

54. After the 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.

55. 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 pL aliquots of the extraction solution are pipetted into a labeled 96-well flat bottom
microtiter plate. Finally, 200 L aliquots of isopropanol will be added to the wells designated for
the blanks.

56. 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).

Cell Viability Calculations

57. Viability Calculation. The OD values obtained with each test chemical can be used to
calculate the percentage of viability relative to the vehicle (i.e. negative) control, 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 vehicle (i.e. negative) control.
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58. The relative viability (or % of Control) of each of the test chemical or positive control-
treated tissues (+Irr) will be calculated relative to the mean of the appropriate vehicle (i.e.,
negative) control-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 vehicle (i.e. negative) control-treated tissues (-Irr). The individual % of Control values
are averaged to calculate the mean % of Control (viability) per concentration for each of the +Irr
and -Irr exposures. The following equation will be used:

% of Control Corrected OD of each Test Chemical or Positive Control Treated 100
= X
G0 Contro Corrected OD of Negative/Solvent Control

Corrections for MTT-reducing Materials and Colorants

59. 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).

60. 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 chemical
is applied on at least two killed tissue replicates (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).

61. 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 vehicle (i.e. negative) control run concurrently to the test being corrected
(%NSMTT).

62. 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.
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63. 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).

64. 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.

65. For coloured test chemicals which are not compatible with the standard absorbance (OD)
measurement due to strong interference with the MTT assay, the alternative 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 obtained with living tissues exposed to the test
chemical relative to the MTT formazan peak obtained with the concurrent vehicle (i.e. negative)
control. 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 outside of the linearity range of the spectrophotometer cannot be
assessed, although these are expected to occur in only very rare situations.

66. 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).
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Criteria for a Valid Test

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

o The difference in the relative viability values between the two replicate tissues
treated with the vehicle (i.e. negative) or positive controls should not exceed 20
%.

¢ The viability of the vehicle (i.e. negative) controls tested in the absence of
irradiation should fall within the acceptance range presented in Table 2.

o The viability of the vehicle (i.e. negative) controls tested in the presence of
irradiation should result in a viability of 280% when compared to the vehicle (i.e.
negative) controls tested in the absence of irradiation; this control demonstrates
absence of excessive radiation sensitivity of the cells, as described in paragraph
43.

¢ The positive control should result in a positive prediction.

68. 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

69. 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.

70. 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.

71. 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 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.
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DATA AND REPORTING:

Data

72. 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.

73. 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

74. 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.;

¢ 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;

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

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

e Storage conditions;

¢ 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):

¢ RhE model used (including batch number);
¢ 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:

Calibration information for measuring device (e.g., spectrophotometer), wavelength and
band pass (if applicable) used for quantifying MTT formazan, and linearity range of
measuring device; 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 mW/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.

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/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, vehicle (i.e.
negative) control, 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 (i.e.
negative) controls;
Acceptance criteria for vehicle (i.e. negative) control OD values;
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e Acceptance criteria for the viability of the vehicle (i.e. negative) controls in the presence
of irradiation relative to those in the absence of irradiation;
e Acceptance criteria for the positive control.

Results:

¢ 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;

o [f applicable, results of controls used for direct MTT-reducers and/or colouring test
chemicals including OD or MTT formazan peak area, %NSMTT, %NSCliving, final
corrected relative viability;

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

e Description of other effects observed,

e The derived classification with reference to the prediction model/decision criteria used
Discussion of the results.

Conclusions.
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ANNEX 1: Definitions

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/
m?or mW/ cm?.

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?or J/ cm?.

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

Negative Control: see Vehicle Control
NSCkilled: Non-Specific Colour in killed tissues.
NSCliving: 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
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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.

Figure 2. Irradiation sensitivity of RhE (as measured in the UVA range)
Viability (%)

Joule/cm?
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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 mW/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 / vehicles:

During the development and pre-validation study (3)(38), sesame seed oil was chosen as a
vehicle and 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 uL should not be
exceeded, since excessive volumes of vehicle/vehicle on the tissue surface may create a
photo-protective layer.

Furthermore, the biological response of the 3D tissues to the alternative vehicle/vehicle should
be evaluated. The alternative vehicle/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/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: DEFINITIONS

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 (3).

AOP (Adverse Outcome Pathway): sequence of events from the chemical structure of a target chemical
or group of similar chemicals through the molecular initiating event to an in vivo outcome of interest (2).

ARE: Antioxidant response element (also called EpRE, electrophile response element), is a response
element found in the upstream promoter region of many cytoprotective and phase Il genes. When activated
by Nfr2, it mediates the transcriptional induction of these genes.

CV: Cell viability

Coefficient of variation: a measure of variability that is calculated for a group of replicate data by dividing
the standard deviation by the mean. It can be multiplied by 100 for expression as a percentage.

CV75: The estimated concentration resulting in 75% cell viability.
EC1.5: Interpolated concentration resulting in a 1.5 fold luciferase induction.

Fold luciferase activity induction: Represents the ratio of luminescence of treated cells (minus blank)
over the luminescence of the cells exposed to the concurrent solvent/vehicle control (minus blank).

1C30: Concentration effecting a reduction of cellular viability by 30%.
IC50: Concentration effecting a reduction of cellular viability by 50%.

Hazard: Inherent property of an agent or situation having the potential to cause adverse effects when an
organism, system or (sub) population is exposed to that agent.

IATA (Integrated Approach to Testing and Assessment): A structured approach used for hazard
identification (potential), hazard characterisation (potency) and/or safety assessment (potential/potency
and exposure) of a chemical or group of chemicals, which strategically integrates and weights all relevant
data to inform regulatory decision regarding potential hazard and/or risk and/or the need for further targeted
and therefore minimal testing.

Imax: Maximal induction factor of luciferase activity compared to the solvent (negative) control measured
at any test chemical concentration.

Keap1: Kelch-like ECH-associated protein 1, is a sensor protein that can regulate the Nrf2 activity. Under
un-induced conditions the Keap1 sensor protein targets the Nrf2 transcription factor for ubiquitinylation and
proteolytic degradation in the proteasome. Covalent modification of the reactive cysteine residues of Keap
1 by small molecules can lead to dissociation of Nrf2 from Keap1 (4) (5) (6).

Mixture: A mixture or a solution composed of two or more substances in which they do not react (1).

© OECD, (2022)
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