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Hxl RE S =N SSUHAEH(N vitro 3T3 NRU AIEH) 710|=2tQ1(2IQ1 QHHA|)
Of2H0i| slidot= ArEOl X250 FA|7| HEZLICE.
O o|o] &= XIK'M M & Y - QALSH LIZ9| XIEIN - O o
OHYMZ} Q&L 72 W OfL
w A7 ZR0| o2t got AR 7IZ9 XEA - A Q] JHES RMEOZ 11
SHAIZ] HEEUCH J= 276t2 & X&A - A HHO| TSt AL
0 ASE or2Hofl 7|XHaH ZF=A|7| HEZLICH.
(ONE T )
O HEE - A&l - A>l7E]) T ™A - 2 - oY O o
HES o WA Fe= LIS AU W 0t
S=0y 5 A 0o
= O H&st AME HHe2 Yels 519 WEYLIF?
& W 0fL2
T
O 19 oL SN HE E= U3ld XAl - BFo sidst= We O o
AL 72 W 0fL2
O 2= #H8S HYsHL MHdl= WAL D o
e= =7 ' W 0fl*
O A7 2 ueS of ¢ T= P22 27| A Mgt O o
X2 7R W OlL2
w M| AE B O ol Off 0 siETl= A0 XN - QA S= CHAO| OFgLICE,
XIEA - OHHA X - 7HE HXIE M5 Qe EUCt
O LEAMo=2 #H™AIRO| EAUS 7[617| ot0] HH=2MOoZ HMALRO| [ Of(=X[EA)
XA - oA NE7|Z=0|Lt MRS MAlots AL (SFEE) W 0fl*
UQMOR =Y = 1A -5 - =2 oty 2 EHA
HHSIMHLE EMSE ALY THSH AlEQIOFEQHMA Q| QUXS - rLIEE
J|&6ks AUp? (BIQ1E)
O &9 HE2 UE6id M2 FAE AA - AskstAu BIele O of
7|E T&56k= W0 AZLI? W 0fL2
OAIY | = A7 ZZ0| 02t oM AR AQHE US RS AMHSIAIL XIRIA - OHLIA
M - 74 HXHE RISHSIA|7| HEELICH
A7 A0 Tt E2lotRS
20214 8 & 31¥Y
==\ 43|
& QAENE) FARC|







0] QHHME FRE & Z=N S2SUAA™EH (/N vitro 3T3 NRU AlEH
ZH0IEEt2I0f| CHotd 7| &A EF
ALY,

)
otAL MFOAFTATXO| YE I=et

2 CHME teFe2 BX 82 7IKe= 40| OlE=Z &2
(‘~5t0{0F Bt S)0= =75t TR O2{2HAM HIEA &
A2l otd= O*E1EE'LIET Eot = fLHMi 2021 8E éd
o

s CBIROl OHAATEH CHIQINOR #Y &
Si7iLt SHst Afetof Chstor 4

X II0
o —|E
(AZQUZFOHA XITMSY &[0 et 778 HM2x)

X = QMO CHEE 2|Z0[LE 22A0] /S 3 ME9Y
=gENETE SE+=d00 Z2[5tAl7| BHEUG.
HatHS: 043-719-5153, 5155
HAHS: 043-719-5150







H-74°3 ol
o | HOKEHS | SUUK Faug
SIUE SHAE SSURAEY Jojsatel
1| B1-2007-4-002 | 2007.11. | °= Iz SSHFIA FOI=2el()
h[ES]
FAOFY X|IRIMSQ 2|0 2ot A, 7H-0
OHLHAI-0748-01 | 2017.5. me o ez
(RIS AI-37615, 2017.5.16)
HE2 ° SIE 254 SSHAAEY
In vitro 3T3 NRU AJ3iH) 70|=z2toroz
3 | oipi-0728-02| 20186 |7 Vo =) ZHo1=2t
2N L HH| & OECD 710|=2tel
222 Ft MM
4 | QfLHM-0748-03 | 2021.8. | OECD 7I0|=2IRU(TG 432) 7HEArE BiY
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£ AJEHE BALB/c 3T3 AMEE o|&sto] AlFEZ

Hepbs 829 FEH(phototoxicity)e B7HE AAN(n vitro) B4
A®HBT3 NRU)OIT.

2 AIg¥2 BALB/c 3T3 A2 AlE

=
FAHA %s W9 AlZ=4dE Hlaste] F=4dS BRI AlEZ=42 neutral
red"E AF8slo] ZA51H, PIF (photo irritation factor)” @ MPE (mean photo

effect)” & ol g3l FE4 FEE BT

2 AgHE ddHeR AREs] Aol Zhel=telo AXE He wu= S48 1-
o

=
of 71&4 %d=E YSofor gk

In vitro 3T3 NRU 354 Al AZ54E FIoHA &= 59 A5 =3l
LE2EHE  AFEEA gt A2=s4e S5k Aol 7123 AEsAHS AIEEE
AL T A =9l neutral redNR)Y AIZE Y &4 A& =45t0] H715H; NRS
0 Aol S

ool ool QAAICko 2 ol SHate] o8] Alzerg Butstel
_‘|
o

= i o=
Z3HoE NRY 48 FAAKIt £ APHS ol YIS uigor ¥R

48 u F2A 7] B2 NR 4 LS 24ste] YEHBAL 7EY 4 Aok

1) Neutral red : HZMIHoR Axug st} 2tolaF o] FHHEe Fol24d FHAIF
2) PIF CEASAR) © AFEE A F A AT & ICso g2 Blasto] BAPE A4
3) MPE (¢ BEI) : AdEd A2 & AQA AR e 5% TeFAS AAtste] d2 %
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Z=N SESUAAER(/n vitro 3T3 NRU AI&) 710|=2t2l

U5 RIEH W TEArE

TEAAAESE o127 A OECD TG 1019 w2t A|FE29] A9 /71A]
(UV/vis absorption spectrum)< &7%35l9 Fut-sg 4 7t Q?l@} Z Ath
AFEE9] B FGASMEC)7F 1000 L mol™ cm™ vigto]d Juk3-g Ao 7540l

wol JEYABL SFT Bt ¢k

-
n:ol'

J, WA 2s], FUGHT 2o] AWEAT Wo| A
2182 &3] g AUWS oA, ASo] whet B M| 24 Zilo] e}

F7H4Ql B AR FREEH)el oSt g2 4 Ak

4.1 ME F=H|

BALB/c 3T3 clone A31(ATCC Fx ECACC) M=ZF7} A&, AA A4}
7FEA 100 m|FEel A|ZE ARSI}, AjZujofuiA]= 10% NBCS (new-born calf
serum), 4 mM =FEY, HYAH100 IU) € AEHED]A(100 pg/mL) 5°l

=G DMEME AR5, 37C, 5~7.5% CO, ZAKISE 58] wjat 2H)o] A
djorsich, AJREA o 2709 96-well ZHo]Eo] 1x10* cells/well2 HjoFsto]
Zulgh

ﬂr-ah 471x40§.<04 Lol 3 ¥) UV ZAgo] W2 uigtEgs gasior stk
A} UV gl Aol uet 37k 4 9lon A4t RS AEES Agats
A9 2 w oM ALGEL FFuTt RO §oo] T ol B AHgdtel UV
GRS Qe B AES o6well SeolEe] HURE 5 oY Faae
3970] NR 84 HES 24}



=42 UV 2AF 5 M-S gob7] o @d Adiolu 3 &5 A&

gl =ot 22 pH-A| A2k, HIEH]) 50| e 4E-8A(: EBSS E+= HBSS)l &-3f oHOF
st} =84 E4o] opd A% ARgsl= | DMSO E oghgo] A= E4o]
E, DMSO, olgh&o] & 54 &= A5, AlEE/go] ot o2 &g AT 5= Q.
Ate] g4, FEE 7, = T W,

= T,
2 AA 54 9 8ol 5% [ okeky A 59 545 Hrslor 2.

DMSO H+= ofehZo] &did Ald=49 3%, Yt &ufjol A& 3]4sto] 87)
o] MRS ZAS T 84 %uﬂ(oq]: EBSS EX HBSS)O| &AA AxEof
A 23t 84 oA AFEE I B%E7F 1000 gg/mle] HEE A}

V Z2AK+Irr) @ UV HZRAK-Irr) Al AIEERY] 5 H9es SFAGAES S5
AR, 1 5= YA AE AW A5 9 pH 2EHAE Hdjof 3 Y
QlofoF skal, 1000 pg/mLES ZIFo|AE <t Hrt,

B0 B A PYHL ST 5 U= ARV Yok A Pl Fulato,
s

0:' = -
AldEdol FEASEAY EHA = 24 stolM AHE H FHFEH. £ CO,
7] HollM 503 A2 UVE A &%t €2EsPt A =5 FolE

A

T
L

.

o Al SRS D Gt TS A0 AlFsloF st FHURzEES &
AW FEAEZQ Chlorpromazine(CPZ2)S F& ARgst, AFEAS gt

=
gulg uitjzos AHgah



YE S F=d SSUAAFY(n vitro 3T3 NRU AlH) 7H0|=2t2

4.3 UV ZAF =AH

AN (in vivo) 3§54 ¥ UVA 2 74 B s, UVBe 354 Wede
Teio] AR A|EL=Ao] vl F5h] wiiZoll UVASE 7HAAS T o oA
UVB= E°l= ZHE ARSdIo] AFEYS 2EUT ATgHezE ATH TRV
(solar simulator)& A&z Zlo] A Esitt. HEE A2t ATHFERAVY F=
EEE RO ofe] P ZE} FARNoF At AE B8 ETAY AlEE2 UV &
oIS 2] wiZo Aol AREShe 96-well EF0IE 5742 Sdste AHE

#2740 ALgslor we

FEYNHG S5k Aol AT UVA 24712 ALgsto] Ba/le grldos
AAsior Ak, BAZI= APo] AL 96-well SHOIE AL Fsto] 2ot

UVA 3771 el sl 2gsle] glolof gt

UVA 9904 5 J/em®Q] = Balb/c 3T3 AlZEo| tis] =A4jo] QoA
NPEAS A5 AlA B4 ¥h3S doy|7|o] &8s, 508 Wol 5 J/cm®]
Tgst7] Y3t FA7]1E 1.7 mW/em?olt). ol#o] 41 o]83to] FeFo] 5 J/em®ol

TEEE ot 2 A7 9 BA7] F(rradiance values)g AARSE 4= )t

F 227/ cm?) % 1000

H -
U = Z A 7] (mw/cm?) X 60

(1J = 1Wsec)




44 NS ¥ 2T M

A 193100 AlZejeFEiA] 100 4LE 96-well ZHOIE FH wello] Yol FAR
(blank)Z 245+, UHA| welloll= 1x10° cells/mLe] AlZ HEFH 100 xS Y=
(=1x10" cells/well). Zt AIFEAZEN H5), FANRE ¢ itz & 2749
EHo|ES FHIRIHUV 2AF € H|RAD. UVE RARH] GF2(-Irr) Edo]Ex AEE4dS
2757 A8l ARSsEa, TR 17l UVERAL Al(+rr) BE5A3E 273517 98l ARgsict

AEE SeolE v ¥ JErt GEoR AAEE 18-24417F F wjsict

g 2950 vjoko] Tt AL 9Eg0low AASL, AREY = 8uiE 7

wello] 100 £L4 Yol 2& Apeket Ael2 0% 7t wjoksieh, Salo|Eo] T4 Yo

Az AEEAo] g H ZAKE: 5 J/em)OR ALolH oF 508 F%

sk Ul SdolEx A4 Ho] AukEl Fo] 508 Ft Eth olF AHEBI

892 AAGT FFEAAFRLe] EEA ) 150 plE F ¥ AHT oL
7

=
A ZoFEAE Y3l 18-24 AJ7F B9 vt

45 NEYES =3

Hiko]l BuH VAt Ao R Axo %, FH, BT =g FRlstal Alx
FH w3kt Az Aol tigt IS 7S AIE 3dAte] 37CE vl 73t
LS8N 150 plZ AEE ZAAHA AHSHL, NR H HHXI(% 92 TRt E2

| ZajFulRlol NRE 50 pg/mLE 59) 100 pLE H7Is & CO, vigF7|olA 3412
B vl Wi = NR HGHIAE AASHL &45-8H 150 pLE A3 NR
FZH(E oo EAL = 49:50:1) 150 pLE Z wello] 715t & ulo]Z ZE}o]E
ZHolE wHt7] QoA & 108 &<t WA WA BFFEAE AHESHo

54010 nmolA NR F&949| SF=E SATIth

.Il)l'
r°l'
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4.6 Z1} M}

(1) F=2A -5 o -Hk8-= = ZA3 5 & AAoHY, 73S A9
AIFIEZY] ICso(M2E t‘gol 50%%2 FAEHE 55) S 5

(2) PIF #t2 ofefe] =42 o]8sto] Alteltt. F2AF 752 ICs0E A 5 §le
S AIFEA] Higk PIF g2 24T 5 ok

[Cso(-Irr, H|RALRZ)
[Cso(+Irr, 2AFZA)

PIF =

(3) MPE g2 of#fe] 402 Al
Zw PE,

MPE = -
EWi
i=1

* PEc = REc x DEc
. 5= OlMe| PE(photo effect, &1}
*x REc = Rc(-Irr)-Rc(+Irr)

D 55 cO|MQ| RE(response effect, HF2E N2 ARAL 2 A| 2H2icl= B2 Zfo] 2{0]
* DEc : & cOX2| DE(Dose Effect, &=}

C/C*—l‘

DEc = ;
C/C +1

* C"(equivalence concentration)
DUV RAHHIT) Al BESIE UV HIZAR-Im) A

T
00
©
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ro
>
gt
Mo
X
ol
H

* Wi(Zt2z| 25 = MAX {Ri(#Irr), Ri(-Irr)}
DUV ZAF A[(+HIm)2F UV BIZAK-Im) Al BH2 Zfol 2(cy 2t

(4) PIF Y MPE 32 A EFo}(Phototox 2.0, ZEBET at the BfR, Berlin Germany)=
ARgsto] AL 4 ti(Source: http:/www.oecd.org).
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YE S F=d SSUAAFY(n vitro 3T3 NRU AlH) 7H0|=2t2

(1) FEHNZXEZRE CPZE A3 4% UV A 2404 1Cs0 = 0.1-2.0 pg/mL,
UV H|ZAF 27004 ICs0 = 7.0-90.0 pg/mL, FA= A5(PIF) » 6°]0fof gttt

(2) 8RS UV RAF A MIEZAYEEL BIRAL A] A|ZAYEE TiH] 80% ol/do]ofof
ste, &uitf2e] NR Al S8 =3(ODs4s+10 nru)== 0.4 o]4fo]ojof Zit}.

A AR IAGNE o] S EIFHES St

- AYEAo A¥xts, Uutd, [UPAC, CAS HE (LA A9

o,

- &l A=A, Euoll et A=l &5, Al viFEiRIolA gule] WiEE
A=

- AlE TR, 29, Adis, vrolZEekAnt 9 O 9] ARJMA EA AR, n
vitro 3T3 NRU F=A A0 ARS8t ASHB2AVIZ 54 &4 A
oA Mz Fx2AF U

A%

i)

z4
- AEEA AY AZY wiFxA@IFMAIL] FF7 E 24, CO, 55, 2%, 555,

=
A2 A5 wigFrIzh



HEA =r A4 TAUV RAF D HRAR), ARED 150 LA(XE
R

249§ Atiol G A3 % RS g 49)

B3 UVA ZA7], 7\}94“/7}/\]%/3 = 7|7H UVA T =
Neutral red 2] vjeFufz|e] 24, viF7|7t, BIGFZA(CO,; BF, 2%, 55),

T2 AEEY, 71D 5

7 AdeEd v 9 SHiHRE] AEAES(HERD)

FERA Ol e Tk WS %ﬁ(’\]@%’% skol e A AZAAES)
= O 3T X I

[e] o

M2 F2A 5o E AjAEE(Neutral red S45%)
FANZFY] ICso(+Irr), ICso(-Irr), PIF/MPE, B, EZHA}



b

SHE S =Y SSUAAIF-(n virro 3T3 NRU Algld) 7H0|=2fel

RN HoI=(0ECD TG 432)

A (in vitro) 3T3 NRU F=AJAIEH
In Vitro 3T3 NRU Phototoxicity Test
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2
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%9,

N

Be $79) stehEdo] AL fUsHe Zlog BuHI o0, o5
o
o

4 o
T54A EX

HoliM = SES FFAHight quanta)E Sdlof gttt metA FEGA TS HAISH ]
Aol NHEFAY A /7HAF A ERH(UV/vis absorption spectrum)& OECD

Ald Zhol=zt]l 1019] w2t SAHE 4 vk weF sk & F A (molar

v}

1=Re)
T

—-—
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At ARG vitro) 3T3 NRU F=/Adolv ohg A=t Alde € Zavt
Ao, dupd oz o] AHe BE AFEAA AGHA, sfstEA o9l
S EE A kEF 20 @t oS FAFEQ] o] AHEd £ Slthel:
oJokzo] A9 ICH SI0HEE B H1).

5. B Aol AFA(reliability)Z A4 (relevance)o] B7}E gl.om®O000D
BAWGn vivo) H748 BFE FF= A5 5 U3l HEHAT 2 ARFRHS
siehEdyt glo] Z29kd A-8(combined action)22 YEHE 4= Q= 7|E #2482
A&7l s bE AR ofYTHe: FRA=A, FIHEY], FEAAEAS 1
AAZ TR 2%). ERE 2 A F=49 1194 1A, AdEE Y] HAMEE %
=9 ¥ 5= E7] fste] aotd Ald¥e ofyth Iy

) 735
A3l o] Ayl SAold o2 AJ3(d): FSAEA)o] WA FS 2 QiR
_]—1(6)(12)(13))_

_

) _ (ol

N

In vitro 3T3 NRU Z=AAEL
DE FEAHAEAE AEsHA] 2o SA47F 971 2o A SAE o]8-5tod

S Bart g,

Az
7. B AEHEY 72 dEe /\ﬂi—EE*é% UetliA] = aEe AT HF
(simulated solar light)o] =25 o} 25X &S wjo] 3leEdo] 93t

NES4S Hlashs Aot & AI%J@OM AE=42 Ad=d A 3 A9 24
18-24A7F & AA| AR (vital dye)Ql neutral red(NR) &9 5Eo|&4 A ALz
LAY, NRE Hlo] @A Shatel 9J8) 47| Al Zure Exkeha 24% Yol &2
oFgl QFo] 2] FAA|eko]th, NRE A|ZA 9] &4of| 77k pHol AstE wx] &A|vt

.l
ol

2 4% FH(umen)?] ¥ pHolA FHotE Mu e it} gl4AF 57 W(lumen)Y
I pHE 553822 FAHL, ATPE Z8 2 s, g4F 9] 24 (integrity)]
ol&gitt. FEAFEES B4 AT (reactive oxygen species, ROS)Y B4 & f4F



YE S F=d SSUAAFY(n vitro 3T3 NRU AlH) 7H0|=2t2

oto] 2718 E3t% pH 7]&7|(gradient) 749t Az} H|7Fd Aol Hi 7|g Wslz
olojxL & HAYZS B Ax &8 SEsi P19 xxo]E(xenobiotics)
Zgo] o8] SrH Wl AFH 0o g NRO F4:9} AFHS 7HaAA Aolol= Axo}

SEHAY 52 AZE FED 5 A e

8. BALB/c 3T3 AIZE 96-well EHCIE 270 18-24A17F & T3
(monolayer)stal, Al@EES 8714 L2 1AIZF &< AA 3t 2709] EFolE
% Ul= Y(rradiation)& 2AFSHL, & E|0|E= ol &% Xo £t F EFolE
HE N2 A2 8 siA=E wekstal 18-24A417F &<t vidRt & NR &+ A==
AEZPEES Rt AZAEES Suidizs di¥] s=d Ag=d A9
NRU #r= WEE%)= Yl ZF Al sZof tiste] A4kttt 3548E &5

kU 2} =
3] H(irradiation)S AR AT} 1A L2 A4 AojA 1Csp gHEth w3}

Hlste] AZYLEE0] 50%2 HAAaHE 5 BHlud

AldEH]|
A

0. E33tE vhA dfobA| Z(fibroblast) AlZQ1 BALB/c 3T3 clone A31
(ATCC E&= ECACC)Ol dAFTAFo| AREEHUCHE Z0E A 7oA L
AEF0) AHg-e FHRIAD, v AT NEFE AT S 9loH A- £4] No. 349
Ao gt 2 AFHo| ARk MZEF 559 BIEA] YdFstofoF K,

L2 gt Ak ug)@?)

10.  Al29] vlo]ZETA0Hmycoplasma) 2 A2 AEA =244 GARSHH(FELARYO

ol FuEd?” #a) QFEA e ufgk ARgsjoR gt

o)
i
K

Frgol wet 7)Ao =

(passage number)?]

11.  AXEQ UV gL E E 7lol=eelof 7[&d &
AAst= Aol F8sith M2 UVA] High difte= Aty
ot 7KL 4= erug HA Adiert 74 100 "9l BALB/c 3T3 AIZE

D

12



Aol ARgalior teH29% B 75 C &a). &2 Adisd] AZE AR 35, AE7}
= Ztol=aele] F4 AM(parameten)E E7oks Ae 4T

lolof et

WY Hx # HF =F

12, GAAA ME Adier Al dx}F 52t AE3t v iAot vif 2= ARESHok
3ttt BALB/c 3T3 MIZ9 A% 10% new-born calf serum, 4 mM =FEHY,
HYA=Z(100 1U) @ 2EFE0Lo]A(100 xg/mL) 50l Z3HE Dulbecco's Modified
Eagle's Medium(DMEM)& AR8SHH 37C, &5-8Ho| met 5-7.5% CO, 27A
HigRtth, AREE 4389 Wt CO, Al 24" & AUth Ax i 2d2
AR AlEFe] IRkl i W fl(historical range)dlA  HEZZIFVIE

BAstolok gtk

—_
W
o%
ol
HT
r o
i}
=
o=l
rr
i)
mN
ot
mﬂ
l_n
i
)

O

oS
=
A
L
_O|L
K
e
>,

o
rE
2

S~
oo
ol
el
N,

14.  JEAAAYH AL Alzs HE3 dx2 8| iR EFsio] AlE &5
Al 22 48417 & MEAE2ES ZASt= A7)0k A7t EE°lE vie AAE
gz] L2 3t} 96-well ZF|0|Eo|A vldsH= BALB/c 3T3 A|%o] tlg] A=
HjoF WE 1 x 10% cells/wello]tt,

15 AEER UiE 4z 2709 96-well ZF0|E0 BYS AR ARE
HjoFRttt. 1709] EolEol= UVE AL (+Irr) T2 17H—‘,:— UVE ZAFSHA] o
(lr), A 2L FA0] SAsHA At
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=N SSHAEY(/ vitro 3T3 NRU A|&EH) 7t0|=2}Ql

AFEE ZA]

16, B ARBA] PPHL ST & U= ARTF Qlrhe A GYo] Fulaet
A¥EA HET A A¥Rde]l RASHAY RaEA 9= 24 sl
SR Tt

17. oA oEmE AREEE UV 2AF 5 1S Hsh7| Sl ild Aoy 3
5 AR He f=et 22 pH-AACk, HEH) 5o §l= &5-E&AH(A): Earle's
+ Hank’s Balanced Salt Solution(EBSS E+= HBSS))ol -&3fj=]ojoF gt} CO,
HjoF7| gholA 5087 AlZo] UVE RARH= 59t 4Z8et A GEE Fos
71&0foF gttt 5% CO, 7oA Higst=s 8% e S5-E&AZ Aesfof it

Tfi

H

Ol

18. =0 & 54| = AgEES AET &l =lt). whef &g ARgstd e

S0) At SotEmol 2 §ololo} sk, 1 ol AmEAo] glojok gk

19. 84 E4o] ofd A%, 8uME= yudAdZAo|E(dimethyl sulphoxide,
DMSO) E+= o[eH&(EtOH)o] #AHh. E4o] &, DMSO, ogr&e] & %A %=
8%, AlZ5/go] et thE &ui7F Add 4 Uk AR&SH7] Aofl i -&ulo] tishA
A=A v, F=4 7 %%*o FF Well, g AA B4 4/ E= &
oAl 3etA QHg/dol it B7t=ojoF gty /7187l DMSO %=
ofgtZol &ailE AF=EY FY, 5L ol 8714 A& FHAMS FHlsta, A
3l A3t 8714 A8 A(stock solution)= AIE 282 915 84 &mi(cll: EBSS &=
HBSOZ &Zth. AFEE AFEHS =84 BujolA 1 5% 1000 xg/mL7t
ELE DMSO E&= o2 7MY w2 52 &oA1A FHlgth 844 8afjolA
F71899] F sk 8 AlFdeE EFolA dASHA FA(YEHEo R 1%(v/v))
w]ojof gt} f7] Bufol] &oiE AFELS 84 W2 A4 o AHE 5= Sl
84 IHH9] &g HUIsoF s BEE AZ 7|Sdfof St

by 230 20| H& 9lE53Hyortex




UV EAF 24

21, B . FEAAAFNA FEgE FLEl: AZTEHFFRA(solar simulator))d}
gdele] A9 533t 840t BHE BAH(in vivo)ollAl UVALE 7HAg4l0] =4
drg3 @elo] 9lom®Y Uyl ME4 WS Felo] HA|ut AELEA o] wl
Zsicr. 3ol 313 nmollA 280 nm®= HlFH AEZEHL 10008 Z7Sich
38753t FY2 A B AFEH(290-700 nm)S WESH}E UVALS} 7HA3A1 9]
E7t 7MsSHEE oA UVBE Eole ZHE ARgste Ay

AHFS C #a0). T3 AREE o, F=, Fd 8@ i E= HH AL=)7t
Al@A O AUAA 22 FaKel: i FHolA /a9 HE)Z FolA= ¢t Hoh

0 ol P
Ege 248 &

ZA719) FE B o] ofe] & Exet FARstefoF kY. A= ofH(xenon
arc)?t $2-&4=Z274 ot (mercury-metal halide arc)= & ol ZEoFL 2 A}
A ETH, —?—X}I—‘:- do] & 9 uar gFro] A& AFol QAN A= of=o] H|
B8] fFAEE WHh HE ASHTERAVIE AYEe UVBE W&o,
A|Z=/gdo] mi%- 79t UVB 3 £017] fiste] EE AAs|of St (FE A). A=
#8294 Y AmEo] UV SIS Ehshy| diigol Aldol AREshe A 22

3 E
96-well SE°|E F4Z Sk Nﬁ!E‘“’d—% S7gstofor et} A2hE UE Ee=

gulo] Brbug W falo] o) AmEY ARE Foly] 95 H 29}
Aol ol By ofele] |2 Au Ee;% B3 A2We Yolux Lolol
S ZAHoz T A9 HE FZEQ 29%W EFE D65 I1SO DIS

18909:2006°14 A&t FA|<|(/n Vztm) 3T3 NRU 3=4 Ald¥e 45 A+l
ALEIE WHE ARRT AFHYFRAIS AFEY P47 Hre0PL B ol
a9 13 2.

23 BF 34 0 JAZI= FAETE UVA SH71E ARESt] F5A4AIE A
7172 FHstoor AdFS= A). FAVIE Aldl ARgshe A &2 96-well
EY0|E £ 53 Z7gstoloF gith. UVA £47]& 4ol disto] EAg=|o] glofof
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Stc} © 2 7HE0)A, ioA BAE 228 UV-vis BFEAA (spectroradiometer)=

ARo|A HEE AHEY PA|7|E SHsta, QA FHY UVA SH7|E EY5H]

Q5 ARgEILE ¥R o AL ZASH FY/HE L kR Qo= AA Sl 54
=5 2

w7 AHdolA UVA 577

24.  UVA 994 5 J/em?®9] T BALB/c 3T3 A|Zo] tis] =440 oA
SH2 UL BT A FE4 WSS Yoslrle) FEI Ao weFHonO, son
ol 5 J/em?ol] T2 gt BA7I= 1.7 mW/cm?|QohEE ¢ 1Y 2 Z1).
ool $41& o]gate] Fgol 5 J/em’e] EEIESE She 2 k= A 2/EE

SBAM7] F(irradiance values)e] AFEE 4 ch

_ F AL (T /cm?) X 1000 (

1J=1W
F A7) (mw/cm?) X 60 sec)

26.  URMAZ, wop OE AR B 3Ug
54 FLEAE): Table 19] ANE SAE 20 BT ST P2

AR i8] ZARE mAs oo} T,

NI By

AEEE &=

27. UV 2AK+HrD) D UV HIRAKCI) A ABERY B 99t §FAGAEL
59 2 36 o, LR SHEE 2 IYEL WS 5 7] vhzo] X33 6oL
F(EE ALE 94 A Aol BIEE Wb R Zo] Eoh EW RAU
Wi, BA, ALRA SRR 98] fEEE B4E Wsh] s Az
Al pHE 6.5-7.8 9] tel glojok gttt
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—'JEH%‘—EJ: 1000 ﬂg/mL——
ZI5 A ¢ "oh tHEE] % 1000 pg/mL7HA] HERE MEZEAEGRAL stof)o]
gl SFkE(compounds)> F540] gl 22 7HdE 4 7] HEd] JM =S
100 pg/mLE ¥Z 4 JAF®. BA= 2)4(Photo Irritation Factor, PIF) AH&-2 9J3t
ICso %k AAsH] #Is) & BlRAF 2H0A= ¥ w2 Idis:s 13T 5 AUk
YT SJAHER 8719 AlEE s E AUTH4TT ).

20. UV HIZARIOlE AZSHo] gAT UV 24 Alo] g AEEAo] thehts
NBBLO e BRCEEEYAY SORRE Aol ok, UV 24 A9 S
MSIE UV MIZAIS] B2 W9lsh th2A shof 989 APZNE 2L 4 Urk

fRXF(controls)

30.  AE9] FERA WA= 2 FAHolE(historical data) &Y : AF] ARESh=
Alzof tiste] UV RARF 7ol 2 9ifes A o ¥ ZdHeith B 52
A NEE AMSSHE 49 UV U EE A4Sk otH, 2 A[gHdA AR EE
BFET 22 of] FHE ARESljof gt} o] FRFE FHY UV FES 5735t 44
FFET. NZE 3T3 NRU FEZAIE A *P%EJ YT Y g Hjget &
BERARITH T AIEH Xh_) 3z NR &5 =2 NZPEES ZAHeAr
Alz=go] gle Hdf FF(C: ASAT Al UVA 5 J/cm’)2 E 19 S8 BUES
g8s] okt SESE olofof gt

31, BRAF AL, A Ad 0 A SR A ZYRES H|RAWA]
M ZAPEES] 80% oldolojof gt
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32. Btz BEE : SuidiRaolA dojxl NRY Hdf F8=7H(ODs4o+10
vr)2 2 welloll BRE(1 x 10° cells/well) AZ7F 297te] AJ@717F 59 4R os
2otHA AR Pa= HojFs AHolrh ButiRT9] ODsi ru = 0.4 ©]ofof
S 17 (background)&9l SF=2] 2F 20Hh).

A

ol

33.  AlZQ} A NRS viddl= 59 NR €49 ZHSHcrystallisation)e] 274
(crysta) 2.z Q3] ¥sAdo] ZS7Hhigh variability)& & 0B Z F9]3foF St} NR
€99 pH ¥3k= NR 24 (crysta)Bd2 2 4 Aok pH EA(Cl: HEPES)E
Al wjek wizlo] HrletH AR sHcrystallisation)2 WS 4 kY. ZEAA
(suppliers)oll Wzt NRY #4&0o] o 4= 2B =E A[Ho ARESH] Ao NR= AR
Aok gtk AE 8 viRo]A NR {99 oy} k= JARIES PR3

34.  FAURF W AFE}  chlorpromazine(CPZ)3 22 ojv] &%l
F=4EdS FHHRELRE sto] BAlol AlFslor dttk. CPZE ol-&sto] #HE
ZE2EZ) Tt AASINE A5 e 22 Al|dAT dojAof Sty UV RA
ZANA ICso = 0.1-2.0 pg/mL, UV H|RAF ZA0A ICs = 7.0-90.0 ug/ml,
BA= AS(PIF) ) 6°lofjof gttt ERF FAdERTo] gk AlgZHE A&HHo=
HUEY ek 4 ARAS Al Be] wE Al 35 (performance) M-S
el B Fa3H(Mean Photo Effect, MPE)E E3loh= =4 d|o|g|H|o] A(historical
databases)E EHsloRRITHIE 1).

35.  AEERe FRY &= B4 st CPZ Hiil HE F5ded:

Fdz=d=z ASE o ATHE .

)

ol

8)(9)(10)(22)(23)(24
A3 tc',*”u"( )(9)(10)(22)(23)(24)

Algl 13

36.  Hi9F HiR] 100 puLE 96-well ZH°|E FH wello] Yol FA|E(blank)E &H|5H,
Uz wellols #jeF #jA]o] @EE 1x10° cells/mLe] AlZ deH 100 plE

18



FETHE1X10° cells/wel). 2 AEEE 7 ot 2Eg ool 27)e] Baloj=g
Fulg s, Rzl de eddzEe Edelel 2o eolEs
Zlaeh

37.

38, AEL SeolE wiee] vk Prrt 9302 AYAEE 18-2441 FF oIt
(129 F3). o] ¥eF 717 Bt AEY 8%, 23 2 J|sHFrHA Hol sl

39.

Algl 23

40.  WiF & ¥ HiRIE AASIAL wigel AREE S8 150 plE ZAHLHA

AARIH17¢ D). A8 k9 AldEd Ee SWEHHERDE E?J‘C‘? =
G5&H 100 pLE ¥eth 8 =9 AldEES 2719 EFolE #HERit
AldEdS A AZE Hol Agtd 3o 60 &t siddT

41, 7 AEEAY 8 & 2 dxd T 279 EFolEE &Hloti, 17he
ZARE 1A LA(-Irp) HZEARS BAsH| 98 AFRs (TR Zdo]E), o2
17H—t— FRA(+Irr) FEE AAot7] sl AR (A R EH0lE).

42,  FRAHFIE Yo AEEAC] ge HA 9 XARFOR 96-well ZF0|EZQ]
AL P9 P2 ALoA ek 508 o RABITHE]: 5 J/em?, £E C Fl). FRAS
SHA] Q2(-Irr) EFo|E= A20A Yol e 3o 502 =& AIXhH &% o

43.  AdEd 89e AASL mgel AHE SSEARFEEC] ZAEA] =
A

150 pL2 ZAATA 5 9 A D589 v AR HetL SHRH(18-24 A2
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Al 3YA}
- dug

44. YA dvu]F(phase contrast microscope)S AREoto] A|EZo] AdAF HE,
SIS A=E FRlstal A2 FEf #igkel A& o] digh F2 715 5H =

- Neutral red &5 Al¥

45.  37C=E u|g 7123t 58N 150 pl= AlEZE 2AHAAHA AlASHL, Al AS
AATE 3, NR(3-amino-7-dimethylamino-2-methylphenazine hydrochloride,
CAS number 553-24-2; C.I. 50040) % #iX(B8< TAokAl -2 viF viA|of
NRE 50 pg/mLE %) 100 £LE 47k51el® CO, Mig71olA 123] 7144 vtk
2ol 3A1Zt &9t vl

46. Wi T NR WR%F WAAIZ AASIL 9589 150 plz AHSE BERS
oSl GAlRelste] AT,

47.  NR F29 150 pLE O 0MHEAL = 49:50:1)F 24 welloll H7F3itt

48. A|Z=FE NRo| FEEo] A% &Ho| FAHE w7IA| ulo]aZEEolH
Zd0]E wH](microtiter plate shaker) YollA A 108 St HA3| wHEAZIT

49. E3LFTA(spectrophotometer)S ARE5F] 540410 nmolA NR F&949]
FEE SANHIEZ A7 A6 SAIE(Dblank)E ARSI, o 4% 5}
st HA} ot 4]0 g2 fglo|EE A3l

20
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50. R 90| Wl SE-ueS Ushit A% SRS st B,
Fsst A9 AFEAY ICo(MEBER0] S0%2 FAHE ) g AT 0o
AEEA0] e A% 55 W9l SE-41S WOl Sushy] 9o AholE 4
STkl AEYEEO] 50%E ZTAL o5t et ),

¢

51 17 AHAA B oY B 24 298 dehls 9633 31) 1

S AR SRS

o
)
o

&7 g7}

55.  PIF k& The3} L 542 ol8dto] AN

[Cso(-Irr, B]ZRAZRH)

ICso(+Irr, RAFRZA)

A FRE 1CoF ARKE 5+ Qehe, AFEEol et PIF 52 29% 5 Sk
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56.  MPE #e 5% £ vkS A9 H|ZE 7|22 &1 k. MPEE n/ll9] PE
Y 7o s Aol

- PEc = REc x DEc

D =% OlMQ PE(photo effect, H&n})
- REc = Rc(-Irr)-Rc(+Irr)

D =& cO|AMQ| RE(response effect, BFSE&IH2 & A} 2 A| ZRE|= HE2Zf0| 10|
- DEc

D =% OlMQ| DE(Dose Effect, 2&=1})

- C'(equivalence concentration)
DUV RAHHIT) Al BESIE UV HIZRAR-Im) A
- WiZt&&| 2f) = MAX {Ri(+Irr), Ri(-Irn)}
DUV ZAR A[(#HImM2E UV BIZAH-Im) Al BtS gl z|cf 2f
DEc (B¥=2hH= (*'11I-L=E)9f C'7t Hi=stH 0ol 772 3rol &1 C7t C (HAlsx)2Ct
dtiHez o IAAL Z 20l UV H|ZAL Al9| BHE
20 O IAHLt 2o = Alaoﬂ AMRE =2 70
o|&f Holel 2t =& 7+A

L
00
o
my
ro
>
oot
MO
X
Ol
|.|-|

£ 24 Z Hojz siLit o
O Z{ch =7t +rr AEofA
‘ez HHECH MPEZLO| 0.15(cut-o

~
>il'

57. PIF %t 9 MPE #E AZEZo|(Phototox 2.0, ZEBET at the BfR, Berlin

Germany)E ARgolo] AALS 4= A H?”. (Source: http:/www.oecd.org)

AlglE 7} g4
58. A= d1=E 7wtoz"9 AYdEo pIF g+ 2 uwk £= MPE Zro] 0.1 u]ukel
AL “L=A 9eroz mASIch 183 PIF o] 2 o]t 5 w|gF == MPE ol
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0.1 o4, 0.15 w9kl B3¢ "B F=44"2 IstH, PIF #ol 5 o4 == MPE
Zrol 0.15 o]AQl AL B=A Qe oz wWASItE QoFE sistEdo| ALy E F7t
o]

2 o] =go] & & 9},

RS PIF %t MPE %t
858 s PIF ¢ 2 MPE ¢ 0
(No phototoxicity) < (
SSIAIGE DHEA
eI PF>2%(5 &= MPE201%2<(015
(Equivocal phototoxicity)
Z=y 9IS o s o
(Phototoxicity) 5 5

" 0] FHEIZ2I| BEIE R QUE HOIA T4l fS(systemic drugs)ito] HEHL SAGIX| pioH, YKo
0

HCH®)

50.  ABE FF] AL BEA B1S Qo +95] Aol WA E 19
SUEEAS 0|85t Kl E AS3foF s, PIFY MPE grol & 19 54 &l
A5 ok 61—1‘4-(9)(10)(11)
B’ 1. =8k =2
sletEdd CAS No. PIF MPE =M | Absorption Peak 210H
242 nm
Amiodarone HCL 19774-82-4 | )3.25 | 0.27-0.54 | o 300 nm Ethanol
(shoulder)
Chlorpromazine HCL 69-09-0 »14.4 | 0.33-0.63| O 309 nm Ethanol
Norfloxacin 70458-96-7 | »71.6 | 0.34-0.90 | Of 316 nm Acetonitrile
Anthracene 120-12-7 »18.5 1 0.19-0.81 | 0f 356 nm Acetonitrile
Protoporphyrin IX, Disodium  [50865-01-5 | »45.3 | 0.54-0.74 | 0f 402 nm Ethanol
L-Histidine 7006-35-1 no PIF | 0.05-0.10 | Ot 211 nm Water
299 nm
Hexachlorophene 70-30-4 1.1-1.7] 0.00-0.05 | Ol 317 nm Ethanol
(shoulder)
Sodium sulfate 151-21-3 1.0-1.9] 0.00-0.05 | OlLL | no absorption Water

=X Spielmann et al. 1998
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61.  HisEoAT F=Ao] UeH(Es] el 4847 49, Hed 97he
A w R &5 42 oF U el 54 #9 ARs 9/E= o ARFAE(E): ROS
assay, in vitro SE0X E= olA|uE AId, mErd AY) 52 733 v} Yk
Al Hi14]

62. APEIANE T3 72 JEE Zglofof s,
- A FEEZ] A¥EatE, Uuty, [UPAC, CAS W3 (¥dEA J& 49
A

Z3|
HEH(UV/vis absorption spectrum)

- ) HeALg

- 8ol et ARBEO] Sl
- A1 ujoF Aol gre] wEg

- Aze] £% U 29

- tlolzEATE W T oelA £4) o

- Al A5

= In vitro 3T3 NRU F=A g0l AR&et ISHIFBRAIZ S4% 574 A
HRAoA A2 F2RAF UG E

NB 27 (1) AEEY He A7 YRl

- B wiAY SR " 24

24
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FERA AL AZ B 25 B olF2 XA AlZEud =

27 (4): Neutral red =& A/
Neutral red A=] i #jzx]e] 24
Neutral red ¥1%¥7]7t

HIFZRA(CO, 5k, <&, §5)
Neutral red & ZAGEEY, 717
Neutral red =& ¢l+=
oAt (ARERE B
B30 7] 3AlE(blank) WEEARESH F9)
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PIF &
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SEUHMAIEH(/n vitro 3T3 NRU AI&”) 7t0|=2t2!

77t0] 59} St AEAEL(ZOZ FA)

S I BA: 7F535HA 1Cso ARHICso(+1rr), 1Cs0(-1rr)]
+ MPEQ] Al4RS o]&sto] FXRAF 1
it 2ol A 518 7

wo| g £ s ukg 3
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=
LN

MO F2AF 5o HE AjAEE(Neutral red S45%)
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I l-N [y

15(Ht, EEHAD

3 SRS 7
o] AY H87E
9] [Cso(+Irr), 1Cso(-Irr), PIF/MPE
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OECD GUIDELINE FOR TESTING OF CHEMICALS

In Viiro 3T3 NRU Phototoxicity Test

INTRODUCTION

1. Phototoxicity is defined as a toxic response elicited by topically or systemically
administered photoreactive chemicals after the exposure of the body to envirenmental light.

2 The in vifro 3T3 Neutral Red Uptake (NRU) phototoxicity test is used to identify the
phototoxic potential of a test chemical activated by exposure to hght The test evaluates
photocytotexicity by the relative reduction in viability of cells exposed to the test chemical
in the presence versus absence of light. Chemicals identified as positive in this test may be
phototoxic in vive, following topical application or systemic application and distnbution to
the skin and/or eyes.

3. Definihons used mn this Test Guideline are provided m Annex A

INITIAL CONSIDERATION

4, Many types of chemicals have been reported to induce phototoxic effects (1)(2)(3)(4).
Their common feature is their ability to absorb light energy within the sunlight range.
Photoreactions require sufficient absorption of hght quanta. Thus, before testing is
considered, a UV/vis absorption spectrum of the test chemical may be determined according
to OECD Test Guideline 101. It has been reported that if the molar extinction/absorption
coefficient (MEC) is less than 1000 L mol™ cm™ (measured in methancl), the chemical is
unlikely to be photoreactive (3)(6). Such chemicals may not need to be tested in the in vitro
3T3 NEU phototoxicity test or any other biological test for adverse photochemical effects
(1}7). In general, this ponciple apples to all test chemicals, however, depending on the
intended use of the chemical or potential exposure conditions, more specific guidelines may
apply (such as ICH 510 for pharmaceuticals) (5). See also Annex B.
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5. The rehability and relevance of the in vifro 3T3 NEU phototoxicity test was evaluated
(8)(9)(100(11). The in vitro 3T3 NRU phototoxicity test was shown to be predictive of acute
phototoxicity effects in animals and humans in vivo. The test is not designed to predict other
adverse effects that may anse from combined action of a chermical and light, e g_, 1t does not
address photogenotoxicity, photeallergy, or photocarcinegenicity, per se. Furthermore, the
test has not been designed to address indirect mechamsms of phototoxicity, effects of
metabolites of the test chemical, or effects of mixtures. However, in some cases, a negative
in vifre 3T3 NRU phototoxicity test may obwviate the need for other testing, eg
photogenotoxicity (see Note 2 (6) (12)(13) ).

i The in vitre 3T3 NRU phototoxicity test does not need to be performed with a
metabolic activation system, because at this time, there is no evidence that any phototoxicants
would be mussed in the absence of metabolic activation toxicants (13).

PRINCIPLE OF THE TEST METHOD

7. The in vitre 3T3 NEU phototexicity test is based on a companson of the cytotoxicity
of a chemical when tested in the presence and in the absence of exposure to a non-cytotoxic
dose of simulated solar light Cytotoxicity in this test is expressed as a concentration-
dependent reduction of the uptake of the vital dye Neutral Red (WNE) when measured 18-24
hours after freatment with the test chemical and 1radiation (14). NR 15 a weak cationic dye
that readily penetrates cell membranes by non-ionic diffusion and accnmulates intracellularly
in lysosomes. NE is not charged at close-to-neutral pH of the cytoplasm but becomes
n-nmhw‘lv rhmed and ﬁmnﬂl m low 'nT—T of 1vs:n;:mnal lhmen The low 'nH af Ivsgggmﬂl
lumen is ach'l.'e]jf ma.l.ntamnd requires ATP‘ and is dependent on integrity ‘of the lj.rsasomal
membrane. Phototoxins can induce cell damage through formation of Reactive Oxygen
Species (ROS) and other mechamsms that lead to increased permeability of the lysosomal
membrane, reduction in the pH gradient, and other changes that gradually become
ireversible (13)(16). Such changes brought about by the action of xenobiotics result in a
decreased uptake and binding of NE. It 15 thus possible fo distmgmsh between viable and
damaged or dead cells.

. BAIB/c 3T3 cells are maintamed m culture for 18-24 h for formation of monolayers.
Two 96-well plates per test chemical are pre-incubated with eight different concentrations of
the test chemical for 1 h. Thereafter one of the two plates is exposed to an imadiation dose
whereas the other plate is kept in the dark. In both plates, the treatment buffer is then replaced
with fresh culture medum and cell wiabihity 15 deternuned by NRU after an 18-24 h
incubation. Cell viability is expressed as percentage of test chemical-treated NEU values
compared with sclvent controls, and is calculated for each test concentration. To predict the
phototoxic potential, the concentration-responses obtained in the presence and in the absence
of irradiation are compared, including the concentration reducing cell viability to 50 %
compared to the selvent controls (i.e., ICsq).

COECD 2019

37



38

=N SSUHAFY(n virro 3T3 NRU Algd) 710|=2t9l

OECD/OCDE 432 13
DESCRIPTION OF THE TEST METHOD
Preparations
Calls

9, An immortalised mouse fibroblast cell line, BALB/c 3T3, clone A31, obtained from
either the American Type Culture Collection (ATCC), Manassas, VA, USA, or from the
European Collechon of Cell Culhires (ECACC), Salishury, Wiltshire, UK was used i the
validation study. Itis recommended that cells be obtained from a recognised cell depository
(23). Other cells or cell lines may be used with the same test procedure if culture conditions
are adapted to the specific needs of the cells, but equivalency must be demonstrated (ie.,
approprnate responses to reference chemucals), in accordance with the pnnciples of Gudance
Document No. 34 (22).

0. Cells should be checked for mycoplasma contamination upon arrival in the laboratory
(see (17) for recommendations) and only used if none is found (18).

11.  TItis important that UV sensitivity of the cells is checked regularly according to the
quality control procedure described in this guideline. Because the UVA sensitivity of cells
may increase with the number of passages, BALB/c 3T3 cells with a total passage number
preferably less than 100 should be used mn the assay (see paragraph 29 and Annex C). If cells
of a higher passage numbers are used data must be available to demonstrate that cells adhere
to the quality parameters in this guideline.

Media and culture conditions

12.  Appropnate culture media and incubation conditions should be used for routine cell
passage and during the test procedurs, e.g, for BALB/c 3T3 cells these are DMEM
{Dulbecco’s Modified Eagle's Medium) supplemented with 10% new-bom calf semmm, 4 mh
glutamine, penicillin (100 I}, and streptomyem (100 pg/mL), and humidified incubation at
37'C, targeting 5-7.3% CO: depending on the buffer (see paragraph 17). Depending on
buffer used, the CO. levels may be adjusted. It 1s important that cell culture conditions assure
a cell division cycle time within the normal historical range of the cells or cell line used.

Preparation of culfures

13, Cells from frozen stock cultures are seeded in culture medium at an appropriate
density and subcultured at least once before they are used in the in vitro 3T3 NRU
phototoxicity test.

14, Cells used for the phototoxicity test are seeded in culture medium at the appropnate
density so that eultures will not reach confluence by the end of the test, 1.e., when cell viability
15 deternuned 48 h after seeding of the cells. For BALB/c 3T3 cells grown in 36-well plates,
the recommended cell seeding density is 1 x 10% cells per well.

|3, For each test chemical cells are seeded identically in two separate 96-well plates.
Both plates are then taken concurrently through the entire test procedure under idenfical
culture conditions except for the time period where one of the plates is irradiated (+Ir) and
the other one is kept in the dark (-Irr).

©O0ECD 2019
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Preparation of test chemical

16.  Test chemicals must be prepared fresh on the day of testing unless data demonstrate
their stability in storage. It 1s recommended that all chemical handling and the initial
treatment of cells be performed under conditions that would aveid photeactivation or
degradation of the test chemical pnor to rradiation.

17.  Ideally, test chemicals shall be disselved in buffered salt solutions, e.g. Earle's or
Hanks™ Balanced Salt Solution (EBSS or HBSS), or other physiologically balanced buffer
soiutions, which must be free from pretein components and light absorbing components (e.g.,
pH indicators such as phenol red and vitamins) to aveid interference duning nradiation. Since
dunng uradiation, cells are kept for about 50 mmutes outside of the CO; incubator, care has
to be taken to avold alkahsation. If the cells are menbated at 3% CO; only, a stronger buffer
should be selected.

18.  Test chemicals of inuted sclubility in water should be disselved in an appropnate
solvent. If a solvent is used it must be present at a constant volume in all cultures (ie., in the
solvent controls, as well as in all concentrations of the test chemical) and be non-cytotoxic at
that concentration.

19, If the materials are not aqueous soluble, then dimethylsulphoxide (DMS0) or ethanol
(EtOH) are the recommended solvents. Other solvents of low cytotoxicity may be appropriate
if the material is poerly soluble in water, DMSO or ethanol. Prior to use, all solvents should
be assessed for specific properties (e.g., reaction with the test chemical, induce phototoxicity,
quenching of the phototoxic effect, radical scavenging properties and/or chemical stability in
the solvent). For test chemicals dissolved m the organic solvents DMSO or ethanol, a dilution
series of eight dilutions will be prepared in the same solvent, and the eight stock solutions
prepared in organic solvent will be transferred into the aqueous vehicle (e.g.. EBSS or HBSS)
for application to the cells. The stock solution for each test chemical should be prepared at
the highest soluble concentration in DMSO or ethanol to achieve a maximum concentration
of 1000 pg/ml in the agueous vehicle. The final solvent concentration in the aqueous vehicle
should be kept constant in all of the eight test concentrations (generally 1% (wiv)). Test
chemicals prepared in the organic solvent may precipitate upon transfer into the agueous
vehicle. Accordingly, the aqueous dosing dilutions should be evaluated for solubility and the
observations recorded.

20, Vortex mixing, sonicahion, and/or warming to appropriate temperatures may be used
to aid solubilisation unless this compromises the stability of the test chemical

Frradiation Conditions

21.  Light source: The choice of an appropriate light source (e.g. a solar simulator) and
filters 1s a crucial factor m phototoxicity testing. Light of the UVA and wisible regions 1s
usually associated with phototoxic reactions in vive (3)(19), whereas generally UVE is of
less relevance but 1s highly cytotoxic; the cytotoxicity increases 1000-fold as the wavelength
goes from 313 to 280 nm (20). Acceptable light sources emit the entire solar spectrum (290
nm through 700 nm). Adjustment of the spectrum can be performed using filters to attennate
UVE while allowing transmifttance of UWVA and wvisible light (see
Amnex C). Furthermore, the wavelengths, doses employed, and hght source equipment used
(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).

22,  Simulation of sunlight with solar simulators is considered the optimal artificial light
source. The irradiation power distribution of the filtered solar simulater should be close to
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that of outdoor daylight given in (21). Both xenon arcs and (doped) mercury-metal halide
arcs are used as solar simulators (22). The latter have the advantage of enutting less heat and
being cheaper, but the match to sunlight is not as good as that provided by xzenon arcs. All
solar simulators emit sigmficant quantities of UVB and should be suitably filtered to
attenuate the highly cytotoxic UVB wavelengths (Amnex A). Because cell culture plashc
materials contain UV stabilisers, the transmitted spectrum should be measured through the
same type of 96-well plate lid as will be used in the assay. Irrespective of measures taken to
attenuate parts of the spectrum by filtering or by unaveidable filter effects of the equipment,
the spectrum recorded below these fiiters should net deviate from standardised outdoor
daylight (21). External hight standard D63, the internationally recognized emission standard
for outdoor dayhght, 15 provided m ISO DIS 18909:2006. An example of the spectral
imadiance distribution of the filtered solar simmlator used in the validation study of the in
vitro 3T3 NRU phototoxicity test is given in (10)(23). See also Annex C Figure 1.

23, Dosimeiry: The intensity of light (immadiance) should be regularly checked before
each phototoxicity test using a suitable broadband UVA-meter (Annex A). Irradiance should
be measured through the same type of 96-well plate lid as will be used in the assay. The
UWVA-meter must have been calibrated to the light source. At greater intervals, an extemnally
calibrated reference UV -vis spectroradiometer should be used to measure spectral iradiance
of the filtered light source on-site and to adjust the calibration of the broadband UVA-meter
if needed.  Alternatively, regular calibration of the UVA-meter could be performed at a
central calibration laboratory provided that this facility is equipped with an identical light
source/filter combination.

24, A dose of 5 Jiem? (as measured in the UVA range) was determined to be non-
cytotoxic to BALB/e 3T3 cells and sufficiently potent to excite chemicals to elicit photetoxic
reactions (6)(24). To achieve 3 J/em® within a time peried of 30 min, iradiance was adjusted
to 1.7 mW/em® See Armex C, Figure 2. Alternate exposure times and/or imradiance values
may be used to achieve 5 J/em® using the formula:

irradiation dose (J/cm®) > 1000

t (min) = o0 !
rradiance (mW/cm® ) = 60

(17 =1Wsec)
25.

26.  Similarly, if another cell line or a different light source is used. the irradiation should
be calibrated so that a dose regimen can be selected that 1z not deletenious to the cells but

sufficient to excite standard phototoxins (e.g., proficiency chemicals described in Table 1)
(28).

Test conditions

Test chemical concentrations

27.  The ranges of concentrations of a chemical tested in the presence (+Irr) and in the
absence

(-Irt) of light should be adequately determined in dose range-finding experiments. It may be
useful to assess solubility imitially and at 60 mun (or whatever treatment time 15 to be used),
as solubility can change during the course of exposure. To awvoid toxicity induced by
improper culture conditions or by highly acidic or alkaline chemicals, the pH of the cell
cultures with added test chemical should be in the range 6.5 to 7.8.
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28.  The highest concentration of the test chemical should be within physiolegical test
conditions (e.g., osmotic and pH stress should be avoided). Depending on the test chemical,
it may be necessary to consider other physio-chemical properties as factors limiting the
highest test concentration. For relatively inscluble chemicals that are not tomic at
concentrations up to the saturation point, the lighest achievable concentration should be
tested. For non-cytotoxic chemicals (no ICs value up to precipitation), it might be useful to
demonstrate the sclubility limit under assay conditions. In thiz case, including twe or three
concentrations in the main experiment that will likely show precipitation may be mseful.
These concenirationis) should then be excinded from phototoxicity analyses. The maximum
concentration of a test chemical should not exceed 1000 pg/ml. In many cases, the
maximum concentration can be reduced to 100 pg/ml, since compounds without amy
significant cytotoxicity (imder irradiation) up to this limit can be considerad as being devoid
of relevant phototoxicity (3). A higher maximum concentration, without iradiation, might
still be considered to establish ICs values for Photo Imitation Factor (PIF) calculation. A
geomeiric dilution semes of 8 test chemical concentrations with a constant dilution factor
should be used (see paragraph 47).

29.  Ifthere is information (from a range finding experiment) that the test chemical is not
cytotoxic up to the limit concentration in the dark expenment (-Irr), but is highly cytetoxic
when irradiated (+Irr), the concenfration ranges to be selected for the (+Irr) experiment may
differ from those selected for the (—IrT) experiment to fulfil the requirement of adequate data

quality.
Controls

30.  Radiation sensitivity of the cells, establishing of historical data: A working bank of
cells may be checked atleast once for sensitivity to the light source by assessing their viability
following exposure to increasing doses of nradiation. UV sensitivity should be demonstrated
on the highest cell passage number in use. Several deses of imadiation, including levels
greater than those used for the in vitro 3T3 NRU phototoxicity test should be used in this
assessment. These doses are quantitated easier by measurements of UV parts of the light
source. Cells are seeded at the same density used in the in vitre 3T3 NREU phototoxicity test
and uradiated the next day (see Test procedure section). Cell wabality 15 then determuned
on the third day using Neutral Red uptake. It should be demonstrated that the resulting highest
non-cytotoxic dose (e.g., in the validation study: 3 Jem® [UVA]) was sufficient to classify
the proficiency chemicals (Table 1) comrectly.

31, Radiafion sensitivity, check of current fest: The test meets the quality cniteria if the
imadiated selvent controls show a viability of more than 80% when compared with non-
irradiated solvent control.

2. Viahility of solvent controls: The absolute optical density (ODsspe0 wmir) of the
Neutral Red extracted from the solvent controls indicates whether the 1x10*cells seeded per
well have grown with a normal doubling time during the two days of the assay. A test meets
the acceptance cnteria if the mean ODsse0 wpu of the solvent conirols 15 = 0.4 (1e,
approximately twenty times the background solvent abserbance).

33, Attention should be paid to crystallisation of the Neutral Red (NR) solution duning
the incubation with the cells, since crystals may lead to high vanability. A shift in the pH of
the neutral red solution may trigger formation of NR erystals. Addition of pH stabilisers (e g,
HEPES) to the cell culture medium may prevent crystallization (29). It is recommended to
pre-qualify the stock Neutral Red before use in the experiments since the quality from vanons
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suppliers may differ. Filtration or centrifugation of the solution of Neutral Red in the cell
culture media 15 highly recommended.

34, Positive conirel: A known phototoxic chemical shall be tested concurrently with each
in vitro 3T3 NREU phototoxicity test. Chlorpromazine (CPZ) 1s recommended. For CPZ
tested with the standard protocel in the in vitre 3T3 NEU phototoxicity test, the following
test acceptance criteria were defined: CPZ imadiated (+Irr): ICs = 0.1 to 2.0 pg/mL; CPZ
non-iradiated (-Irr): IC5;= 7.0 to 90.0 pg/ml.. The Photo Imitation Factor (PIF), should be
= 6. The historical performance of the positive control shounld be monitored. Each laboratory
performing this assay should establish its own historical databases including Mean Photo
Effect (MPE) to monitor the performance over time (Table 1.

35, Other phototoxic chemicals, swtable for the chemncal class or solubility
charactenstics of the chemncal being evaluated, may be used as the concumrent positive
controls in place of chlorpromazine (Table 1).

Test procedure (SH9)(10)22)(23)i24):

Ist day:

36, Dispense 100 pL culture medium into the penipheral wells of a 96-well tissue culture
microtiter plate (= blanks). In the remaimng wells, dispense 100 puL of a cell suspension of
1x10° cells/mL in culture medium (= 1x10% cells/well). Two plates should be prepared for
each senes of individual test chemical concentrations, including the solvent controls.
Smmilarly, two plates should be prepared for the positive controls, mcluding solvent controls.

17,

38, Incubate cells for 18-24 h (see paragraph 12) until they form an approximately half
confluent monolayer. This incubation pericd allows for cell recovery, adherence, and
exponential growth.

39

2nd day:

40.  After incubation, decant culture medium from the cells and wash gently with 150 uL
of the buffer solution used for incubation (see paragraph 17). Add 100 pL of the buffer
contaimng the appropnate concentration of test chemical or solvent (solvent control). Apply
§ different concentrations of the test chemical to both plates. Incubate cells with the test
chemical in the dark for 60 minutes.

4|,  From the two plates prepared for each series of 8 test chemical concentrations and
the controls, cne plate is selected for the determination of cytetoxicity (-Imr) (L.e., the control
plate), and one (the treatment plate) for the determination of photecytotoxieity (+Im).

42, To perform the +Ir exposure, mradiate the cells at room temperature for
approximately 50 minutes through the hd of the 96-well plate with the highest dose of
radiation that is non-cytotoxic (ie., 5 Jem?; see also Annex C). Keep non-irradiated plates (-
Irr) at room temperature in dark conditions for approximately 50 mun (= light expesure time).

43, Decant test solution and carefully wash twice with 150 pL of the buffer solution used
for incubation, but not contaming the test matenial Replace the buffer with culture medmm
and incubate ovemnight (18-24 h; see paragraph 12).
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3rd day:
Microscopic evaluation
44, Cells should be examined for growth, morphelogy, and integrity of the monclayer

using a phase contrast microscope. Changes in cell morphology and effects on cell growth
should be recorded.

Neutral Bed Untake tect

45, Wash the cells with 150 pL of the pre-warmed (37°C) buffer solution. Femove the
buffer solution. Add 100 pL of a 50 pg/mL Neutral Red (NR) (3-amino-7-dimethylamino-
2-methylphenazme hydrochlonde, CAS number 553-24-2; C.I 50040) m medmm without
serum (23) and incubate (as described in paragraph 12) for 3 h.

46, After incubation, remove the NF. medium, and wash cells with 150 pL of the buffer.
Decant and remove excess buffer by blotting or centnfugation.

47, Add exactly 150 pL NR desorb solution (freshly prepared 49 parts water + 50 parts
ethanol + 1 part acetic acid).

48.  Shake the microtiter plate gently on a microtiter plate shaker for at least 10 min until
NE has been extracted from the cells and has formed a homogeneous selution.

49, Measure the optical density of the NE extract at 540=10 nm in a spectrophotometer,
using blanks as a reference. Save data in an appropriate electronic file format for subsequent
analysis.

DATA AND REPORTING:

Ouality and quantity of data

50.  Appropmate concentrations which capture the concenfration-responses in the
presence and absence of iradiation should be selected to allow meamingful analysis of the
data, and if possible a determination of the concentration of test chemical by which cell
viability is reduced to 50% (ICs). If cytotoxicity is observed, the ranges of concentrations
tested may be updated to capture the range of concentration-responses (eg.. those
concentrations which result in viabilities above and below 50%).

51, Forboth clearly positive and clearly negative results (see paragraph 53), the primary
experiment, supported by ome or more preliminary concentration range-finding
expenment(s), may be sufficient.

52, Equivocal, borderline, or unclear results should be clarified by further testing (see
also paragraph 36). In such cases, modification of experimental conditions should be
considered. Experimental conditions that might be modified include the concentration range
or spacing, the incubation time, and the uradiation-exposure time. A shorter exposure time
may be approprate for water-unstable chemicals.

Evaluation of results

53, To enable evaluation of the data, a Photo-Imitation-Factor (PIF) or Mean Photo Effect
(MPE) should be calculated.
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54, For the calculation of the measures of photocytotoxicity (see below) the set of
discrete concentrabon-response values has to be approximated by an appropriate continuous
concentration-response curve (model). Fitting of the curve to the data is commonly
performed by a non-linear regression method (25). To assess the influence of data variability
on the fitted curve a bootstrap procedure is recommended.

55. A Photo-Imtation-Factor (PIF) 1s calculated using the followmg formmula:

_ICx (k)
" ICsof+Irr)

If an ICsp in the presence or absence of lizht cannot be calculated, a PIF cannot be determined for the
test matenial.

56, TheMean Photo Effect (MPE) is based on comparison of the complete concentration
response curves (26). It 1s defined as the weighted average across a representative set of photo
effect values

2w

il
The photo effect (PE.) at any concentration (C) is defined as the product of the response effect (REc)
and the dose effect (DE.) i.e., PEc=RE. x DE.. The response effect (RE.) is the difference between
the responses observed in the absence and presence oflight, i.e,. RE =R, (-Irr) — B (+Ir). The dose-

effect is given by
CiC*-1
C/IC*+1

where C* represents the equivalence concentration, i.e., the concentration at which the +Ir response
equals the Ty response at concentration C. If C* cannot be determined because the response values
of the +Ir curve are systematically higher or lower than Bo(-Trr) the dose effect is set to 1. The
weighting factors w; are given by the highest response value, ie, wi=MAX {Ri (+Im), Bi (-Im)}.
The concentration gnid Ci is chosen such that the same number of peints falls into each of the
concentration intervals defined by the conceniration values used in the experiment The caleulation
of MPE 15 restricted to the maximum concentration value at which at least one of the two curves still
exhibits a Tesponse value of at least 10%. If this maximum concentration 13 h.igher than the highest

e b md v #ha LT o dhn s dien] et AL bl LT e Fhn mmsn
conceniration used m the +im CEPENIMCHL (08 [S3i0la Palt 01 i€ TOT Culve is set to the TESpOLat

value “07. The chemical i3 classified as phototoxic depending on whether the MPE value is larger
than a properly chosen cut-off value (MPE= (.15).

E.=

57. A software package for the calculation of the PIF and MPE is available from the
OECD Secretaniat (27).
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Interpretation of Resulls

SR, Based on the validation study (10), a test chemical with a PIF < 2 or an MPE = 0.1
predicts: “no phototoxicity”™. A PIF =2 and = 3 or an MPE = 0.1 and < (.13 predicts:
“equivecal” photetoxicity and a PIF = 5 or an MPE = 0.15 predicts: “phototoxicity”™. Further
guidance specific to pharmaceutical chemicals other udelines may be helpfial (6).

Prediction PIF MPE
No phototoxicity PIF =2 or MPE = 0.1
Equivocal phototoxicity™® PIF = 2 and =3 or MPE = 0.1 and = 0.15

Phototoxicity PIF > § or MPE = 0.15

Noge: * In the pharmacentical sector, chemicals in this category are of questionable relevance for systemic drogs smd
generally do not warant further photosafety evalnation ().

59, For any laboratory initially establishing this assay, the proficiency chemicals listed
in Table 1 should be tested to establish proficiency prior to the routine testing of test
chemicals for phototoxicity. PIF or MPE values should be close to the values mentioned in
Table 1 (9)(10)(11).
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Table 1. Proficiency chemicals
Chemieal CASNo. PIF MPE  Phototoxic  Absorption Peak
Amiodarone 19774 =325 027- Yes 242 nm
HCL 824 0.54 300 nm (shoulder) in
ethanol
Chloropromazine  68-09-0 =144 033- Yes 309 nm in ethanol
HCL 0.63
MNorfloxacin T0438- =716 0.34- Yes jia nm in
96-7 0.90 acetonitrile
Anthracene 120-12-7 =185 0.19- Yes 356 nm n
081 acetominle
Protoporphyrin I,  50863- =433 0.354- Yes 402 nm in ethanol
Disodium 01-3 0.74
L — Histidine 7006-35- no 0.05-  No 211 nm in water
1 PIF 010
Hexachlorophene  70-30-4  1.1- 0.00- No 299 nm
L7 0.035 317 nm (shoulder) in
ethanol
Sodum lauryl 151-21-3  1.0- 0.00- No no absorphon In
sulfate 1.9 0.05 water

Source: Values from Spielmann et al. 1998 (9).

Interpretation of data

1.  If phototoxic effects are observed only at the highest test concentration, (especially
for water soluble test chemicals) additional considerations may be necessary for assessment
of hazard These may inclode data on skin absorphon, and accumulation of the chemical
the skin and / or data from other tests, e.g., testing of the chemical in the ROS assay, in vitro
ammal or human skin assays, or skin models.

Test Report

62, The test report should include the following information:

Test chemical:

- identification data, commen generic names and JTUPAC and CAS mumber, if known;

- physical nature and purity;

- physicochemical properties relevant to conduct of the study;

- UV/us abscrption spectrum;
- stability and photostability, 1f known.

Solvent:
- justification for choice of solvent;

- solubility of the test chemical in solvent;
- percentage of solvent present in treatment medium.
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Cells:

- type and source of cells;

- absence of mycoplasma and other contamination;

- cell passage number,

- Radiation sensitivity of cells from a particular passage range, determined with the irradiation
equipment used in the in vifro 3T3 NRU phototoxicity test.

Test conditions (1); meubation before and after freatment:

- type and composition of culture medium;

- incubation conditions (CO:concentration; temperature; humidity);
- duration of incubation (pre-treatment; post-treatment).

Test conditions (2); freaiment with the chemical:

- raticnale for selection of concentrations of the test chemical used in the presence and in the
absence of iradiation;

- in case of lmuted solubility of the test chemical and absence of cytotoxicity: rationale for the
highest concentration tested;

- type and composition of treatment medium (buffered salt solubon);

- duration of the chemical treatment.

Test conditions (3); irradiation:

- raticnale for selection of the light source used;

- manufacturer and type of light source and radiometer

- spectral iradiance characteristics of the light source;

- transmission and absorption characteristics of the filter(s) nsed;
- charactenstics 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 UV /vis light exposure;

- UVA dose (irradiance x time), expressed in J/iem®

- temperature of cell cultures duning iradiation and cell cultures concurrently kept in the dark.

Test conditions (4); Neutral Red viability test:

- composition of Neutral Fed treatment medinm;

- duration of Neutral Fed incubation;

- Incubation conditions (CO;concentration; temperature; humidity);

- Neutral Fed extraction conditions {extractant; duration);

- wavelength used for spectrophotometric reading of Neutral Red optical density;
- second wavelength (reference), if used;

- content of spectrophotometer blank, 1f used.

Fesults:
- cell viahility obtained at each concentration of the test chemical, expressed in percent
viability of mean, concurrent selvent controls;
- concentration response curves (test chemical concentration vs. relative cell viability) obtained
in concwrrent +Ir and -Iir experiments;
- analysis of the concentration-response curves: if pessible, computation/calculation of ICs
(+Imr) and ICs (-I);
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- comparison of the two concentration response curves obtained in the presence and in the
absence of uradiation, either by caleulation of the Photo-Inhibition-Factor (PIF), and/or by
calculation of the Mean-Phote-Effect (MPE) depending on the dose-response curve;

- test acceptance critena; concurrent solvent control:

- absolute viability (ophical density of Neutral Red extract) of uradiated and non-irradiated
cells;

- historic negative and solvent control data; means and standard deviations.

- test acceptance criteria; concurrent positive control:

- ICs(+Irr) and IC so(-Irr) and PIF/MPE of positive control chemical;

- histone positive control chemieal data: IC so(+Ir) and ICs0(-Irr) and PIF/MPE; means and

standard deviations.

Discussion of the results.

Conclusions.
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Annex A. DEFINITIONS

Mixture: A mixfure or a solufion composed of two or more chemicals m which they do not
react (4).

Irradiance: the intensity of ultraviolet (UTV) or visible light incident on a surface, measured
in Wim® or mW/em?.

Dose of light: the quantity (= intensity x time) of ultravielet (LTV) or visible radiation incident
on a surface, expressed in Joules (= W x 5) per surface area, e g, J/'m*or J'em®.

UV light wavebands: the designations recommended by the CIE (Commission
Internationale de L' Eclarage) are: UVA (315-400nm) UVE (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 inte UV-A1 and UV-A2 with a division made
at about 340nm.

Cell viability: parameter measuring total activity of a cell population (2. g, uptake of the vital
dye Neutral Red into cellular lysosomes), which, depending on the endpoint measured and
the test design used, correlates with the total mumber and/or vitality of the cells.

Relative cell viability: cell viability expressed in relation to solvent (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 imder a
specific set of conditions (e.g. solvent, temperature, and wavelength) and reflects the
efficiency with which a molecule can absorb a photon (typically expressed as L-mol ™ -cm™).
PTF (Photo-Imitation-Factor): factor generated by comparing two equally effective cytotoxic
concentrations (ICs) of the test chemical obtained in the absence (-Irt) and in the presence
(+Ir) of a non-cytotoxic uradiation with UVAfis hight.

ICso: the concentration of the test chemical by which the cell viability is reduced by 30%

MPE (Mean-Photo-Effect): measurement denved from mathematical amalysis of the
concentration respense curves obtained in the absence (-Irr) and in the presence (+Ir) of a
nen-cytotoxic iradiation with UV Avis light.

Phototoxicity: acute toxic response that 1s elicited after the first exposure of skin to certam
chemicals and subsequent exposure te light, or that is induced similarly by skin irradiation
after systemuic administration of a chemical.
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Anmnex B. The role of the 3T3 NRU test in a sequential approach to the

phototoxicity testing of chemicals.

Note: In some regulatory guidelines, older threshold MEC values may have been used. The MEC = 1000
L moleem™? is based on scientific data (5), but when in doubt, regulatory authorities should be consulted.

* Physico-chemical properties

* Chemical structure, structural alerts

+ UV/vis - absorption

* QSAR - photochemistry

* General toxicity (including kinetics and metabelism)

Initial Evaluation of the Physical, Chemical, and Toxicological Properties of the Test Chemical

o absorption

Fhototoxicity Testing

absorption spectra :
in appropriate solvent ¥ not mnsldﬂ_‘ed
(e.g. OECD [ie, MEC = 1000 L mol cza (5] necessay
TG 101)
Absorption
[ie. MEC 1000 L mol' cm (5]
In Vitro 3T3 NEU Phototoxicity Test
and/or other methods if necessary
©0ECD 2019
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Annex C.

Figure 1. Spectral power distribution of a filtered solar simulator.

See paragraph 12, Figure 1 gives an example of an scceptsble speciral power distribution of a filtered solar
simmlstor. It is from the doped metal halide source used in the validation trisl of the 3T3 NEU PT (S)(EM17).
The effect of two different filters and the additional filtering effect of the lid of & 86-well cell oolmre plate are
showm The H? filter was only used with test systems that can tolerate a higher smownt of TWVE (skin model
test and red blood cell photo-hemolysis test). In the 3T3 NEU-PT the H1 flter was used. The figure shows that
additions] filtering effect of the plate lid is mainly observed in the UVE range, still leaving enough UVE in the
irradiation spectnum to excite chemicals rypically absorbing in the TT'WVE range, like Amiodsrone (see Table 2).
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