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KEM - 2HHM Hl - S 38

W | G 5 BSA SECWHNEE(r viro 3T3 NRU AIEE) Z10lS2iRlEIRel k)
ofiol sNTretE ARBIO] Mt0l FAI7| BIEILICE
T OI0] SEE XIA - N & 5T - 9T e 0 o
XIEA - OHIMTF YELITN moiLe
~ A7| AR O[T T4 BS 7|ES) KA - SHhMCl HEE P4
o2 TafsAl7| BELICE 1Ol ERSD & KA - ohMel HEO
"ot A2 1 ALRE Of2A0) JIRE A7) HHLIC
o )
O HEE - N E - AEgE) £E
WHANIAl - 28 - 02| W8S T BE E= D oo
s=oy | LIS AL -
o |0 et Aug deioz wele gael g D o
O 19 O|Lf SHAIR Mg i Ysly XAl @Ol HEsE O of
L elL|7}? B OfL| 2
O ol RS oSl MYse UBAULIML e
O A NY mSe 9is WY £= wEANS @ wA O of
X35 X2 QLT m olLQ
~ AP| Nig 3 Ol iRk 00| SiEiSl= 2P0l AIEA - Ol 52 CHo] Ofclict
RIZIM - QUM F - bR XS B8 Bes gisurt
[ LExoz S#MAIRO| EAS 7|5l7| Qsto] BH2Xo=z S [ Of=X|EA)
repoupy | NFE ARIIEOILE BE HAIst i (2588 | m o
e | O OoioR e e DA-BR- O 58 W WA BOM o oy
s S3st AN Cfblo] AEelerEeRine ome sl M A2
ste HeLk (Igolg) B o
O A9l BEg Yo M2e FHE A4 -FSALY O o
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O| CHLA= 2HHE & E=d S=UHHMAIE R (/n vitro 3T3 NRU A H)
7t0|=2t210 CHsI 7| &AH A¥SIAHLE AZOAZEQtHAMol ARS
7=t AQL|Ct

= SIhME OieHez BN 2=E 7HK|= A0| OlLER =&9f 7|eTH
(‘~ot0{of otey

ARO| OteE &

S)0l= E7otn DIRAQN AN BIEA| &6

ZABIA{OF S
PISRILICE 3 2 QHRME 20214 82 SiRfe] et - 7|
A 2 Qs BAE EOj2 ZhEIRonR of A WY B L

g9 4
MOl APLEHA| S0 2t B2 MEE = USS Y=L Ct
X "RIRIOI Ot 2t CHLi[M o E HE s 1Al - 2F - 0l 52 &7| A
E0{A HYHSIAHLE E7dcE ARt CHSHY AZEC|CRECHHMo| IME 7|&5k= A
(AEO|FE MM A X|E A zZt2|of 2ot 778 K2ZX)
= QLA Of CHet o|HO|LE EolAtO| UZ B2 AEOAdZFAHTHEIIR
=dEHIATAE ExEH00| 22|SHA| 7| HEEHL|CH
M3HS: 043-719-5153, 5155
WA



Hl-7H78
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N4
M

A -0 -

HE | seldxt zaous
SIYE SMAIE SEUHAIYY
1 B1-2007-4-002 2007.11.
stol =atel() M
"Aok RIEMSe| Belof Bt P,
2 ot A -0748-01 2017.5. W-ol e 2 MEF
(P70 S22 Al-3761%, 2017.5.16)
MBS “ SHE BSY SSUHAAE()
viro 3T3 NRU Algle) 7tol=zterez
3 oL M -0748-02 2018.6.
4%, W8 &b 2 OECD 7tol=2tel
YeEe X71510] 43
4 ot M-0748-03 2021.8.

OECD 7to|=2tel(TG 432) 7 - Atet BH
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IAE T FFH FEUNAANIE
(In vitro 3T3 NRU Al@H) 7}o] =<l

I.7/18
# A2 BALB/c 3T3 AlXE o]&ste] AFd=de 283 F 4 s 93
Uetu= AlEEZ9] 354 (phototoxicity)S B71sH= AAL(in vitrg 3543 A1EH

(3T3 NRU)©| T},

i
flo
X
o
ob
Rl
0
H
u)
o
0
ofd

B AJEH-S BALB/c 3T3 AlXo] AHE o ZAEAY
ZAVSEA] kS wo AZEAS sty FEAHS Hridith A ZEA LS neutral
red"E AH83le] =H3}H, PIF (photo irritation factor)” % MPE (mean photo effect)’

2
ke olgdtel $=4 478 BRI

2 AREe YgHos ALty A slolsgeld AAE RE SdE 24
(37 1E )¢ ARt 71 SUES 2ok ok
M. A3z

In vitro 3T3 NRU #=4 A @ AX54E A &
=E2HAS W A= 7 AEFHS SAHSE

=4 48 T A 952 neutral red(NR)S AMEZ Wf
NRZ ofgh ol 24 AAA|FO 2 H|o] 2

L.

oX
Lot
>
>
2
lo

(lumen)(%2 pH)olA = St W Z3HIA It F=A=Ed2 S4NaTo A4
gag o] Fix F7F 9 pH 7]€7](gradient) TH4 5= T3
stal, A o2 NRO| F48 HaATh & AR

o =)

uLY
£4 2§ 2 B2 470 BHE NR FF A8 2430l R4S THE + Aok

1) Neutral red : Blgsbg oz Axuhs Tt goliaF o FHEE Foled o
2) PIF (BASAF) : AFED HE] & A 2AHF @& 1C @& vlaste] AAHE A5
[e)
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o
~
h
>
o
and Elot'
4

2 E(UV/vis absorption spectrum)< Z43t FHH-g F& 7s4S &0
ATH AFEHY & FFAS(MEC)7F 1000 L mol? ecm? w]vho]d 3uks-S Jo
7FsAd o] wol FEAAAES T BoUt fith

AN BRASAY, FLA27], BT 2ol NFEUR ol A
AL AS3) A AGPL AT, Aol wek B ADPe] ¢4 Aol m
g Z74HQ B2 AE(: FRASA)0 BeA e & Ut

IV. A1 g9y
41 A =E F4]

BALB/c 3T3 clone A31(ATCC X+ ECACC) MEF7} A=Y, HA Ad<sr}t
74 100 WIREQI AEZE ARSSTE M ZujulAl= 10% NBCS (new-born calf
serum), 4 mM SFEH, HYAH((100 1U) 2 2EErFo] (100 ug/mL) F°| 3=
DMEM<S AME-3HH, 37C, 5~7.5% CO, ZA(AHEHE ¢43-8-Hol wpe} 24)oA] v gt
NEEZ o 2719 96-well ZHo]E] 1x10* cells/wellZ v %F5le] ZFH] 3o}

Az A7HoZ(: 671€ell & W) UV A M2 s s Fds)or gt
Algisrel et 71 4 Jem=w A

} =2 AZE ARSE=
739 B Ao A AFRE = BERT & g8Fo] ¥31H o B AMgste] UV 7t
== Y=slof 3ttt AlEE 96-well o) Eo] w3t & thad G, 3Y A}

g} 22 pH-AAISk HIEH) Fo] §le ¢%8(d: EBSS T+ HBSS)l &3]3 ok
ot 84 Edol ofd A9 AMESE Svle DMSO E& dlggo] AR EZo|
E, DMSO, & # 52 v A9, AlZzsAo] ofg b & AT + Atk



A3 A 2E Sl s AFEATe] vk F=A G P=A ko] s,
g AA 54 8 Sl 5%s Wl sy A so 54e Bislor dth

DMSO Et ojgrgol 8318 APRAY A9, FA gulo] A% 343}
871 =0l HNAS 2AF F F§4 Sul(ol: EBSS E HBSS)| $AM AL
Hgath £84 gl AYED 1 FEr} 1000 pg/mLol HEF 24 Bk,

—

UV ZAH+Irr) @ UV BIZRAN ) Al AlEEF 5= Hees &
8l AAsH, Hil vE== AYH AE 23 AR " op 2

Well ook ka1, 1000 pg/mLs Z33A= F HTh

AEBAe BY A AL U5 ‘F = A7} glohd A FYol Fulste,

AR BEASEAG B W 2 ShelA A D AFAL EF CO, MY
ol A 5083 AlZel UVE ZAsH: 5 S2srt 94 Y5 FoE /e
ook gt

Bl /‘]EJU]'E} ANz 2 SuiEaS sAl AlZeor &, $AdNEEE S
Z 4 F=E4dEZ] Chlorpromazine(CPZ)S 2 AHg3stal, AFELS &3l
| = %”ﬂmiﬁii AH&-2HT
43 UV 24} 27

AW (in vivog 3=/ ¥ UVA 2 7HA34d% #AEY, UVBE 354 §h3-
= BHo] AT A EZAo] vl Aetr] wjZeol UVASH 7HA3A & B3 = §)
S WA UVBE &°le FHE AHEste 2 ERS 243 AE3doz2s JAEH
g A7) (solar simulator)E AH&sh= 7/4\01 24 O}E} ‘”HE F2E AFEFE=

FEANGES ] Hol AAF UVA S & ALgste] JAE HrHoz
HAG ok B BAAE Aol AL Iowell SOl F4L Ealo] A

UVA S47]= 3ol tall A= lojof i,



UVA dYolA 5 J/cm?] F#H& Balb/c 313 Aﬂ,hoﬂ el =A4do] glomA A3
B8 843 AA FZA NS dod|r]d FESH, 508 el 5 J/em®l =
3l7] 1% FAI71= 1.7 mW/em?o|th, olgle] =4S o]g3le] FEFo] 5 J/om’ol =
SIEE ol =& A 2 33A7] Zh(irradiance values)S A4S o Sth

G2 /em®) % 1000
t( 1J=1W
( BA 7] (mw/cm?) < 60 1 sec)

nRPIA 2, fref g8 MES e FYE ARSStes 49, AMlxe FlstHA F54

FuE4-& SAslsln S8 FFS s 8l 2AS BAS)oF gk

44 NE=4d B dxzed A8

A 19k Al Za i A 100 uLE 96-well S| O]E FH welld] Eo] FAIE
(blank) & =413F3, U™ A] wellol= 1x10° cells/mLe] Al HEH 100 pLE D=
(=1x10* cells/well). 2+ AN PFEHAT@ §%), FEuzs 9 otz 3T 2709
EYolEE FHIFPTHUV ZAF B HIZAN. UVE ZASHA 2(-Irr) EHOIEE Al
548 A3 A3l AR, O 1e UVERALR A(+r) F54S 2437 93
ARERITE M= FHCIE Hig 9] Rt ARV dFo 2 A EF 18-24A43F <t
Hjj ekt

(il

A 295pel wjopo] B AE ) =
7} wellol 100 uLA Hol W& e Jei= 0% 7 Wik FelolE] T

155 NN
Az MEZA] PE Ht ZA(C: 5 J/em) 2R A2oA oF 508 F F2A
Ea= S L ﬂME% Aeoq Wo| Agd Fol 508 H Erh olF APEA

e AAsL &

e AE 9 182 A7

o |
°Ei’
'E
o2
ot

s
o

45 NZAES 574

Hj kol U 4 dvjAd s Axe 4%, gH, dsud J5E RISt
AX e Astel Ax Ao gk 9FS 71530 AY 3¢ 37CE v
7hg 458 150 uLE MEE A 2HA AlFsta, NR skl A(E A& T+
&2 ke AZujeku Aol NRS 50 ng/mLE %) 100 uLS #7138 & CO, vl
71l A 3AZF ¢k wjekith vk & NR iR S A AS 4389 150 yLE



A H Tk NR 22
nfel AEEROIE & 101
EAE A&t 5

e olH EAF =
E

ZF wellol] #H7}sh
W RE7] YA HA 10

-

:[6‘_
B 5o AR muAc By
=
=

+10 nmoll A NR FE949] FFE=S FHI0
4.4 A3} H7}
(1) F=A F50 et s=-8kee YElye Ad3d s58 A, 7 e
A NAEEAY ICAMEREEC] 50% = ZaEHE §5) #& 730
(2) PIF g2 otgfe] s4{< o] &3ste] Attt F2A 52 IG5 AT
e A5 APGEAY tg PIF @t 24T & §lvt

* PEc = REc x DEc

: 5 colA 4] PE(photo effect,
* REc = Re(-Irr)-Re(+Irr)
: B 5 coll A 4] RE(response effect

, HEEIE F2A 5 A BF
* DEc : &% colA¢ DE(Dose Effect, §F&7})

32w

* C (equivalence concentration)
: UV ZAK(+rr) Al 8833 UV B ZAN(-Irr) A
* Wi(7Fs A 3h) = MAX {Ri(+Irr), Ri(-Irr)}
: UV ZAF Al(+Irr)9F UV B ZAK-Irr) Al B
(4) PIF ¥ MPE 2 AZE

O

IHg- e Aol &

E ¢]o(Phototox 2.0, ZEBET at the BfR, Berlin Germany)=
AHg3te] ALk 4 lth(Source: http:/ www.oecd.org)
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VI. AlgdZ23 9 By

NPAHRRIA = T WEe 2FstES I

1
2
ol
ox
o
2
o2l
ox
2
i
™

ol
o
—o

-8 AR, Sulol o APEA SAE, A PN §ohe) WEg

- AT FF, 29, AUS, vtolEea g
vitro 3T3 NRU 3F5dA ol AF&3H
WA AES FRA NFE

Agz
- ANFEEE A AEY wigzd@dAle] T/ 2 24, CO, T, 25, §5,
A2l AT wjFr)zh
- AFEE 75 AA TAUV 24 2 HIEZAA), AIZEEE HuEEY ZAANE
E4d9 &3x Aol e AT € AxF5H0] e 49
- AFEE AP gAY TR L 2438, AdEEd AUzt
- By A olf, FLH JAFEHSFFZAY A=A E FH/
- Fde ~HEY EA, FH T 9 FF A, dFTHSFFERAVY EA
2 ®BA, UVA 3A7], ALdd/7HA 34 =% 7|%F, UVA 3% 5
- Neutral red 2] vlgHlx]e] 24, vWlF713L, MIFZRA(CO, FF, 25, §5),
FE 2AFEY, 717 5
A3t
- A ANEEE 5 9 SuitiETY AZAESEHETH)
- FERA fFF E FE 9 FHARIEE TR OgE Al AEAAEES)
- FEHES A &4 7HestH 1Cs AlAHICs(+1rr), 1Cs(-Irr)]
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H3 1. HYE(OECD TG 432)

XA 2] (in vitrg 3T3 NRU F=ZAEH

In Vitro 3T3 NRU Phototoxicity Test

ME
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X

ﬁo
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o
ol

0

_IO

A A 2] (in vitro 3T3 NRU(Neutral Red Uptake)

2.

.m_u\..,.o

X1 1A

g0l Lolupr]

iy

Aol AF=d] AL/ 7MANF FF2HEF(UV/vis absorption spectrum)< OECD

extinction/absorption coefficient, MEC)7} 1000 L mol” cm™ ®]

8

S}t
=

=
=

-
[¢}

i

9] (in vitro 3T3 NRU

3 A

g 9

7}

3

D2
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A 9] 2 # A (reliability) 3 A (relevance)©] ¥ 7}E 10w GO0 = 1y

AN (in vivg 574 F=A &= 52 5 ATl HIHAT & AR =2+

deo] Agte Zh&(combined action)o.® UEFE F Q= 7B 78S oA 587 s

rE AFHE oty ni(ol: FRAFA, BLEET], BLAAA LS T AAE GFR
B AIRHS 3249 314 71, A=Y dabE 2 EEE9

st aokd AFEHE ofUnh Iy Ao wet B AI@HY Ar

oe Al FHASA)e]l Bashd 9 5 ArhEIE 2 FmO0)

f

O
=

5
&I

tH
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T

of —
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O
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do oft do K
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oX ﬂllO\'J
gy
(g g

In vitro 3T3 NRU FE=AHAAF &

6
e FEAEES AEEA Xdde SV §7] diEel tiAb 244
P
T

=
_|>;
e
ox,
o
L
ZQ
o
3
b
o e
_0|L

7. 2 Adde 72 d

et
o,
o
i
o
=
N
&2
rr
4
M\
lo
o
o
fu}
o2
o

(simulated solar light)ol =%
E5AEe Alustes Zoit. & Al@RelA Al

18-24A1%F & AYA A5 (vital dye)?] neutral red(NR) &9
o

Ni
non
¥
flo
£
o
br

P
A
Y

o
25
o
Lo
o
L

2
N
=2
>
ot
X

>

N
[

AN o
NLI

o0
o
o ox & §2 1 Hu

© OF3F ol AMAIekolth NR2 AlxZ 9] FAdol| 77k pHel
ARk YAaE Fil(lumen)d H2 pHolA SFHdstE ww 7y Qth giaF
(lumen)®| 2& pHy T8 02 FAHI, ATPE ZTRE 3tH, f4&F 29 =24
(integrity)oll &J&3t}. FZAHAEHEE A4 F(reactive oxygen species, ROS)9| A
2 gaF: 1Y FU7HE FIE, pH 71&7](gradient) 49t FHA}F HIZ7FH 2 o] H= 7
B} H3lE ooAE g2 wAYUEZS 53 AEx &4 FEIAON. AFelE
(xenobiotics) ZH&°l o3 =¥ Wil= AHAZF O T NRO F58% 2dds ALAA &
b= AlE} EFEA £ T7EE U o

—_—

<
AN o
rlo
;_l‘:-{‘
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8. BALB/c 313 AHEE 96-well ZZOJE 27)0] 18-24A|7F %OJ HZal
(monolayer)stil, AFE=de 8714 =2 143 % A 2] gttt. 270 9

il
170= H(irradiation) & ZAFSHIL, & ZHOIEE ofF ol E4. F
k =

2 N

= N2 AZ ujek v E w3Ea 18-2447F =<l R
ZIYPEEES IIAH AZAESELS SvidzT e 52 AFEEFE
TS MEE(%)E UYEHHIL 24 APs=ol st ALgn. 354
4 (irradiation)& FAMEH A A @ Aozl

5
A ZAYEEC] 50% 2 HAaEHE §5)& H

AlgEH|
A E

9. gate vk AfolAl E(fibroblast) AlZFQ1 BALB/c  3T3  clone

A31(ATCC EE ECACQ)ol AHAFdT9l ArgHACER FAd AlX &AM I

MEF] AHEE ARZIHY. & Az NzFE AT =

349 Y=ol we & /\l?ﬂt”oﬂ A}%OP Az TS Wl
3 of o

11. AZe UV IfEs B Jlojlegjle 7<sd F4 38 Ao w2 Zrjde
2 HAste Aol Fastth M= UVAC gt WtE+= Alth<(passage number)?]]
et St 7 dern=w, A Ahsrt b4 100 79I BALB/c 3T3 AlE2E AY
of Abg3llof @298 H BE C F1). E2 AlUFY MEE ARES A, AETL
B2 Jlol=glle] FE A (parameter)S F53tE S UF3H7] A dolE It 9o

of @,

Yy

j—

WY x H oAt =

_16_



12. AGAR A Athe} AF Axap ¢ Ade v vix &} v 20 ARES
ofF gtt}. BALB/c 3T3 A2 4% 10% new-born calf serum, 4 mM =5FE}Y, #HY
A9 (100 1U) ¥ 2ERERO]A(100 ng/mL) S°] Z%%H Dulbecco’s Modified Eagle's
Medium(DMEM)< AR5t 37C, $58dol we} 5.75% CO, 7oA wjsgich A&
H 4580 w2t CO, FA= =4HE & Ank Alx vl =212 AR AEF]
QA Q1 vl 7] W 9 (historical range)Qtoll A MEEEF7E HA st oF gt

Bl o =4]
13. Yes HAE AEXE AEd g2 v uiRo] BF3n B AdHo AFE3E)
7] Al A& 3 H A e 3o

14. FEZAFHA AL Axzs Fds d=2 8 wjA o] B35t A FE
AN (M ZaF 48A%F F AZAEES ARSI Al7)ole Al27t S8 lE vty A A
2 9x 952 3t} 9-well S o|EA HlUds= BALB/c 3T3 A Zo| tis] Ax

NS 96-well EZ#|C)E sYUF PO 2 MEZE w3
ZAFSLAL(+Irr) B2 1/l UVE 2
U R 22HAHL2 sAo sdstA Y.

6. BBA ARl 4 4T F de AR Yohd A I Fud
o AEED AFH Aus AFELe] FAAHAY BAHA @t 24 S

17 ol Ao EE NE=HE UV A F M-S dsty] s &@d A&2olv 3
T ARl ds A=k 22 pH-AASF, HIER]) Fo] fl= 58 (ol Earle’s =
+ Hank’s Balanced Salt Solution(EBSS X+ HBSS))ol|l &3f&ojoF gttt CO, vl ¥7]

_17_



grell A 5023t Mzl UVE ZAbsEH
Tk 5% CO, 3o A v

18, Bol W mx ¥t AFEDL AW §ulo] Hch wep §u)E AgsE
£ wxe NPT} St ETlA 2o gFFololok 31, 1 FmolA AEHAol

flojof @t

19. TEA =40l oid A, &WEE yulEAZFAlo] E(dimethyl sulphoxide,
DMSO) =& o &S(EtOH)°o] #AAET. EZo] &, DMSO, oetgol & =2 *+= 7

|

5, AEEAGl ok e &7t AT 5 Ao AFEshr] Aol e &ulol thisiA
NA=dae] vy, F5A4 7, 5 T We, SuEd AA 54 s/ Es
m oMo BhehE kAol the SA4do] HIEE ook 5“3} 718 <l DMSO =
ogkZol BalE ANF=ZY BF, LT &uloll 87kA AE FHde FHlsta, A
3|43 87kA AR S = Az d8< HOH -r%” S (l: EBSS =
HBSS) = &1t Ald&=d AZE&d2 &4 &vldA Hi 5% 1000 ug/mL7}t
S5 DMSO ®+& 01]%%01] M =

/u?
)
3
(@)
.
w
o
S
=
=
=
5
3

TEE BAA v 87 &mj ol A]
FolA LdAsH WZ](%‘?_ZJ.QE 1

< T84 SE AFE 9 JHE F U]
&4 MY Gl =E HIlsloF ot #EHE AL 7]Ssfof o

B
4 2 Ho = orfr o0l

20. A=A A IdFES FA F=ud
= o
o =

(vortex mixing), &&3 A, 7

P

UV RAF 24
21. B FEAAGAA G FA(: AFE P ZA] (solar simulator)) 3 2
B Aee Fa3 aiholty HE AAW(n vivgol Al UVAS} 7HAFAlo] F=54 A

I_EH 1%4
S BEo] 9 omPl) gyBE FEA W= BHo] AXur M EEAo] w¢- A4S
t}. 3&o] 313 nmolA] 280 nm@ = ¥l W AEZE=EALS 10008 Z7}sor F L7155
FEe AA gF 2HEZ(290-700 nm)S HETTE UVAS 7HAI3AA] E371F 7Hs
SIS 3lHAl UVBE £°l& FHE AEsty 2HEQ S 24T & JAi(ESF C



W), R, ASE Y, B ARl AT EE w2 A=) ARl Au
AA A= GEE: A GGAN D/5Hge] WE)S FolAE o Pk
2. AFHFBEAN 3

ko)
o2
o
N
>
N
92
>
O

clt

arc)?} - =27 olZ(mercury-metal halide arc)&

0 Szt dol £ & ya ghol & AHo] 2

FAEE 9ot BE AZHEFZAVIE ddEe UVBE WEstH, Alx540] vl
743 UVB 34< &0|7] flsted BHE Azefof Adoh(FE A). AE vjgE S
g AEE°] UV AASAE £3317] wio AlFoll AE3t= A 2L 96-well &
dolE F74& SHste 2HERS SAHstoof gtk A2E dE EE AH9 Bt
g ] &3 o3 ~HEH dRE Fo|7] H8 HI A9 BAQ], o
& FE otgo 7EH 2~2HEHLE TFESH AY9FS slouR Tolok ATHD. A
Hog FAH AP WE EFEU F9xW EFE D65 SO DIS 18909:20060 A
AgAh. AA L (In vitrg 3T3 NRU 354 A HF AT A8=HAYd BHE
A AFENSFF ALY 2HEY FA7] REEOOE BE Co OY 13 2.

718 Agste] FEAAY Hel B0
2

I e 96-well ZHOE
.]

4= T SAstooF 7tk UVA SA7|= Bl thst] EAHH glojof 3t} ¢
Z AN A, YFoA BAH FEE UV-vis 335 A (spectroradiometer)= & 7ol A

A\
)
ol
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i)
fo
>~
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2
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>
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o
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i
o7
)
ol
N
do
ngt
>
ofo

o
237 ke A FY wA A

24. UVA 999lA 5 J/em?9] #32 BALB/c 3T3 A|=Zol
EEE AN A F=4H S o g}
el 5 J/em?ell E23l7] & FA71E 1.7 mW/em?ol JAth(F-2
=9 F24& o]83te FEo] 5 J/c

m’o| =
M 7] Fk(irradiance values)o] AF&-2 4 ATt
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322 e (J/cm?) X 1000 (

> 1) = 334171 (mw/cm?) X 60

1J = 1Wsec)

26.  WRRPIAE, weF OE AlEZF
4 FaEZ(d: Table 19 AAE SHE
5l ZAFS B oo i),

=
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ol
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ot
1%
il
i
fo
ofo
gé
b
r
=8
e
i
o2l
{off
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22

e
B FEE AYE 94 AY Aol SH=E 3
“l

, AR, A s os) fRHe 54 vstr] fle) Azt

>
ae
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!
S
ak:
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=
2
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r
2

c>[-r.‘Q

bt o>
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.
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)
off
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o
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=
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~
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oM. fl

1000 pg/mL7FA] B3k M EZ =4 (F2AE sfoll)ol
N= 33E (compounds)S F | Sl Az FE = 7] WEed Ao s=5
100 pg/mLZ $& 4 AT, FA= A 4(Photo Irritation Factor, PIF) AH&S 9|3
IG5 #t= 243kl flsl F vlxA 20 = ¥ 2 Adle=E 18T 5 Ao o

Aok AN &2 sl ANRED ¥R AITHrY ).

y
o,
o

old

29. UV BEAMA o= A5l gIAIRE UV ZAF Aol 23t Al254d0] YEly+=
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Bdol e AR(FEAAANY SomHE

]%15: — 1=
MoE UV M 2AA Y] 55 Wejsh thas &

o & (contrals)
30.  AZ9 F=A NFE H SHH olE(historical data) &H : APl A=
S7kl mWE UHREE 4/\ Sl ;“743“3} 7P¢ e 74]

Al Zel skl UV A
<2l Aﬂﬁﬁ— AH8-3h= A
FHO 58 oY FEe :

g /‘ﬂi}i 3T3 NRU F=5AAHoNA Agd U3t HER v
FEARE( T AP
xxAol gle Al B A5dT Al UV
gers] st T2 Folojof

31. FRA AR, AR A - A SR Y AZAESES HIZAMA] AZAE
2] 80% °]’dolof F?‘}E}.

32. Rtz AEE : Stz Lo NRe Al F3

NRU)Q ZF welldll EFEH (1 x 10* cells/well) AZE7} 2d3ke] AlF7|3F 5 G2 o
2 EEiA AAdEe BHoFe Aotk &vithxa 2] ODsw nrue

of ﬂ‘jr(é ] 7 (background) &1l &3 =< <F 204}).

33. A Zeo} A NR< HlFsteE &% NR 8§99 ZAA 3} (crystallisation)2] 2R
(crystal) 2 Q18] WEAo] F7hhigh variability)& & o2z Fosok Frh. NR
&Aool pH W3= NR ZAAH(aysta) B FL4E F+ Aot pH HBA(A: HEPES)E
AZ v wjxel Hrisld A (crystallisation)E WA = Jo®), FF LA
(suppliers)oll @} NRe] #FHo] &  Jorm =2 Ao ARE3H7] o NRE& AR
AAeoF gtk Al v F WAl NR €49 o3 == 42 E A4

34. FAUET - Wl AlErtt} chlorpromazine(CPZ)3 22 o|F] &8 F=AE
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H:l

e FHAHEEHR st TAld A@soF 3tk CPZE ©] &3t %E ZEZEZ
wet AP RE A o 2 ARAATE Ao oF Frh UV ZAF A 1Cs
= 0.1-2.0 ug/mL, UV H|ZAF 2 A ICs5 = 7.0-90.0 ng/mL, Fx= A +(PIF) > 6°]
ofof gttt w3 FAET Ut ANFAAE ALEH R RUHY ok 24 434
< At Ao mE AFE T35 (performance) HAS fs B FFE I (Mean

Photo Effect, MPE)E X33t 2] Hl o] B "] o] 2 (historical databases)E =3l oF3t
THE 1),
35. NBEHY TFY &= S4e 18ste] CPZ thdl t& F=A=EE &

AzEAZ AHLET = ATHE 1).

*l g t(l)l-ﬁ (8)(91(101(22)(23)(24)

AE 1YA

36. Hi&F ¥iA] 100 uLE 96-well E#OJE FH welldl Yo FA S (blank)E FH
ko, U R welldl= v o HHX] of #E3F 1x10° cells/mLe] A|Z B 100 pL=S
WETH=1x10* cells/well). 7t AFEHD T Suitl=+S st 2719 ZHolEES
THIZ T 7R =, Szl tis) %UHEHEE% a9t 279 JEﬂO]E% =

H] gk}

37.
38 AEE ZgolE vlghe] v AT} =07 YA T2 18244 7F ZoF ujjoksit}
(128 Za1). o] vk 71F st Mxe] 35, 52 g 757 dAo] Jhesit

39.

A 293}
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40. i F 3 wj g v A& A AT v ol AFEE 4F8 150 pL2 A 2HA Al
pzd A=

HAY(178 ). AT sEo] AREd = ful(EdUzD)E Tl 458
o 100 jLE YT 87) B AWEAL 2] FeolEd] Agath AdRAL
H =
o

Lt iR

AME BFA] RFal(-Irr) AlEZEA S AASr] flal AbEsta(thEa ZHECIE), HE 1

42, BERA(+Im)E A8l AZE=A0] fle HUY ZAFORE 96-well EHCIES] F
e e A2 Ao oF 508 Fo ZASTHA: 5 J/em?, FF C Fal). FERAE
SHA| R (-Irr) EE O E= A2olA Blo] Agtd 3ol 508 (8 =E AZ) T =o
43 ANdEd &ds AAs

Ale 3YA}

- dvd B

- Neutral red 5 A&

45. 37C=E vg 7123 4589 150 L2 AEE ZA2HA A, AF9L
AAZ  F, NR(3-amino-7-dimethylamino-2-methylphenazine  hydrochloride, CAS
number 553-24-2; C.I. 50040) Wi ¥iA(@AH S rstAl &2 #ilF #i Aol NRE& 50
g/mLE =9]) 100 uLE F7}stel® CO, wiF7lellA 128 7]&d niep 2ol 3431
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El
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=

Aol F4F w7t vio| A2 etolE]
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1
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ol ¥4
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=

HEZZHE NRo|] F

°]E 1 H7](microtiter plate shaker) 9ellAl 4 10

48.
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S
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=

Al (spectrophotometer)
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Re(-Irr)-Re(+Irr)

. &% oA RE(response effect, ¥H-&&IH=2 3
. T collA 9] DE(Dose Effect, 8% &3}

: B5 oA PE(photo effect, 3387}

- PEc = REc x DEc
- REc
- DEc

56.



- C(equivalence concentration)

: UV ZAK(+Irr) Al BES-3 UV HIZAN-Irr) Al ¥H&o] 22 AlgEd 55
- Wi7teAl %) = MAX {Ri(+Irr), Ri(-Irr)}

: UV ZAF A(+Irr) 9} UV BIZAK-Irr) Al 8RS #he] o 3

DEc (£Z&3hE C (AASE)S C7} vlE=31 00 7174e ol 53 C7F C (AASE)
o} Aoidog w9 IAY 2L we 10 "tk UV 2AF Al 58S ko] UV BIZAL A
=]

o

pu —

AstETt o] AW FEIF +Ir A 401]/‘1 /\]-Q—Q H1 FEHRT HZOW +rr
i=]

57. PIF & % MPE #2 AZES|o](Phototox 2.0, ZEBET at the BfR, Berlin
Germany)E AF8-3te] Al4He = ATH®). (Source: http:/ www.oecd.org)

A E 7 54
58. % AFE /wtez AFEFL PIF g 2 ww == MPE o] 01 #el
A% 354 Qe o= WP e PIF ghol 2 o4, 5 Wl EiE MPE ol
0.1 °]%, 015 "Ekel A “BFA3 F5A472 #As, PIF kol 5 o] £ MPE
Zol 015 ol4el A BEA Qlerow WA ooFE R HEHE F7}
Aol 2ol B & Ut
ping: PIF % MPE %k
F=4 ele N
(No phototoxicity) PIF < 2 B MPE < 0.1
B3 23 =4
(Equivocal PIF >2% <5 & MPE > 01 % <015
phototoxicity)’
F=A Sl PIF > 5 = PE > 0.15
(Phototoxicity) = o MPE = 0.
To] FHE el o] EEAE ofokF EokoA HAl oFE(systemic drugs)#e] A#AFLE g
AsHA ekom, dubH oz Zrhxel BekdA By Bage oustE A oo
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50. AL FFAY) AL BEA WIS QAo FAsY) Aol WA E 1
o] FHEEEAES o83t SHUEE YFaloF stH, PIFY MPE Ftol 3% 19 A€
Zrol| A oF FFTHOMOA.
£ 1 w95 =4
Absorption
sletEd CAS No. PIF MPE BEA P &l
Peak
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 o 316 nm Acetonitrile
Anthracene 120-12-7 >18.5 0.19-0.81 o 356 nm Acetonitrile
Protoporphyrin IX, Disodium 50865-01-5 >45.3 0.54-0.74 o 402 nm Ethanol
L-Histidine 7006-35-1 no PIF  0.05-0.10 ©°}y< 211 nm Water
299 nm
Hexachlorophene 70-30-4 1.1-1.7  0.00-0.05 o}y < 317 nm Ethanol
(shoulder)
Sodium sulfate 151-21-3 1.0-1.9  0.00-0.05 ol no Water
absorption
Z*]: Spielmann et al. 1998¢
7 4
6.  AuFEAT BEACl YHUA(ES Rl £84 49, 494 3
e e A% F5 2 AR ) B8 54 Bd A7 9/EE G2 AGHR()
ROS assay, in vitro TE3 5 T JUAIE AlY, 7 2d AY) 52 14T 87}
o)
pos
AlY H1A]
62. ANFdRIA o= o 22 HRE 23| gt
ANd=4
- AFEZS] AR, Yy, JUPAC, CAS W (¥HA IdS 49
- 2YH 44 Y es
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- A APATe A

- o] AgolMel UVA FHA7]: mW/cm’E EA]

- A/ N BAA =E 717

- UVA 3% (2AF x AZh): J/em®E EA

- FEA A AE G 25 B ofF2 oA Y AlEut 25

AN& =1 4); Neutral red =& AE

- Neutral red *g] 8] vjx o] %A
- Neutral red v~ 7F

- MERACO, BE, L5, &5

- Neutral red % Z(F=9, 713h
- Neutral red 55 v #33=719 3%
- 9] X}-ﬂrﬂ(/\}%ﬂ 3-F)

A3
- NIFEZ A7 s59 itz e AZAASE(HTHSE
- FE-REE A4 24 7 1Csy AlAHICs(+Irr), ICso(-Irr)]
- PIF =& MPES] Al4HE o] &3t F2A 5o W& F 5%
- BuitizTY AE S8 TE
- Az FEA 5 e A EE(Neutral red FFE)
- SAMERTH Stz VIS, EEEA
- FAdETY AE H8IE
- FAUNETY 1Cs(+Irr), ICs(-Irr), PIF/MPE
- FAUETY 712 [Cx(+rr), ICs(-Irr), PIF/MPE, &, E=HX}
A3 &9
AE

_29_



F1Ed

1. Lovell WW. (1993). A scheme for in vitro screening of substances for photoallergenic
potential. Toxic. In Vitro 7: 95-102.

2. 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.

3. 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 2. ATLA, 22, 314-348.

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

5. Bauer D, Averett LA, De Smedt A, Kleinman MH, Muster W, Pettersen BA, Robles
C. (2014). Standardized UV-vis spectra as the foundation for a threshold-based,
integrated photosafety evaluation. Regul Toxicol Pharmacol, 68: 70-75.

6. ICH S10 Photosafety Evaluation of Pharmaceuticals. Guidance for Industry. January 2015.
https:/ /www .fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/uc
m06500 7.htm

7. 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.

8. Spielmann, H. Balls, M., Déring, 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 wvitro phototoxicity testing: First
results obtained with a Balb/c 3T3 cell phototoxicity assay. Toxic. In Vitro 8§,
793-796.

9. Anon (1998). Statement on the scientific validity of the 3T3 NRU PT test (an in
vitro test for phototoxicity), European Commission, Joint Research Centre: ECVAM
and DGXI/E/2, 3 November 1997, ATLA, 26, 7-8.

10. Spielmann, H., Balls, M., Dupuis, J., Pape, W.JJW., Pechovitch, G. De Silva, O.,
Holzhiitter, H.G., Clothier, R., Desolle, P., Gerberick, F., Liebsch, M., Lovell,

_30_



11.

12.

13.

14.

15.

16.

17.

W.W., Maurer, T., Pfannenbecker, U., Potthast, J. M., Csato, M., Sladowski, D.,
Steiling, W., and Brantom, P. (1998). The international EU/COLIPA In vwvitro
phototoxicity validation study: results of phase II (blind trial), part 1: the 3T3
NRU phototoxicity test. Toxic. In Vitro 12, 305-327.

OECD (2002) Extended Expert Consultation Meeting on The In Vitro 3T3 NRU
Phototoxicity Test Guideline Proposal, Berlin, 30" - 31% October 2001, Secretariat’s
Final Summary Report, 15" March 2002, OECD ENV/EHS, available upon

request from the Secretariat.

Lynch AM, Guzzie PJ, Bauer D, Gocke E, Itoh S, Jacobs A, Frul CA, Schepky
A, Tanaka N, Kasper P. (2011) Consideration on photochemical genotoxicity. II:
report of the 2009 International Workshop on Genotoxicity Testing Working
Group. Mutat Res 723: 91-100.

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

Borenfreund, E., and Puerner, J.A. (1985). Toxicity determination in wiro by
morphological alterations and neutral red absorption. Toxicology Lett., 24,
119-124.

Brunk UT, Svensson I (1999) Oxidative stress, growth factor starvation and Fas
activation may all cause apoptosis through lysosomal leak. Redox Report; 4(1-2):
3-11.

Johansson A-C, Appelqvist H, Nilsson C, Kigedal K, Roberg K, Ollinger K.
(2010) Regulation of apoptosis-associated lysosomal membrane permeabilization.
Apoptosis.;15(5):527-540. doi:10.1007/s10495-009-0452-5)

OECD (2018). Guidance Document on Good In Vitro Methods Practices
(GIVIMP). OECD  Series on  Testing and  Assessment No. 286.

https:/ /www.oecd-ilibrary.org/environment/ guidance-documenton-good-in-vitro-
method-practices-givimp_9789264304796-en

_31_



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Hay, R.J. (1988) The seed stock concept and quality control for cell lines.
Analytical Biochemistry 171, 225-237.

Lambert L.A, Wamer W.G., and Kornhauser A. (1996) Animal models for
phototoxicity testing. In "Dermatotoxicology", edited by F.N. Marzulli and H.L
Maibach. Taylor & Francis, Washington DC. 5th Edition, p 515-530.

Tyrrell RM., Pidoux M (1987) Action spectra for human skin cells: estimates of
the relative cytotoxicity of the middle ultraviolet, near ultraviolet and violet

regions of sunlight on epidermal keratinocytes. Cancer Res., 47, 1825-1829.

ISO 10977. (1993). Photography - Processed photographic colour films and paper

prints - Methods for measuring image stability.

Sunscreen Testing (UV.B) TECHNICALREPORT, CIE, International Commission
on Illumnation, Publication No. 90, Vienna, 1993, ISBN 3 900 734 275.

ZEBET/ECVAM/COLIPA - Standard Operating Procedure: In vitro 3T3 NRU
Phototoxicity Test. Final Version, 7 September, 1998. 18 pgs.

Spielmann, H., Balls, M., Dupuis, J., Pape, W.J.W.De Silva, O., Holzhiitter, H.G.,
Gerberick, F., Liebsch, M., Lovell, W.W., and Pfannenbecker, U. (1998) A study

on UV filter chemicals from Annex VII of the European Union Directive 76/68£FC in the
in vitro 313 NRU phototoxicity test. ATLA 26, 679-708.

Holzhiitter, H.G., and Quedenau, J. (1995). Mathematical modeling of cellular
responses to external signals. J. Biol. Systems 3, 127-138.

Holzhiitter, H.G. (1997). A general measure of in vitro phototoxicity derived from
pairs of doseresponse curves and its use for predicting the in vitro phototoxicity
of chemicals. ATLA, 25, 445-462.

Software to be used with TG 432: phototox version 2.0

http:/ /www.oecd.org/env/ehs/ testing/sectiondsoftware.htm

INVITTOX Protocol 78. 3T3 Neutral Red Uptake (NRU) Phototoxicity Assay.
ECVAM DB-ALM; 2008. http://ecvam-dbalm.jrc.ec.europa.eu/

Baker C. S., 1998. Crystallization of neutral red vital stain from minimum essential
medium due to pH instability. In Vitro Cell Dev Biol Anim. 1998 Sep;34(8):607-8

_32_



B 1. &0 B

rr

EFEMixture) : AZ WA BE F N o] EHE FAE EHE =5 £90¢
Z%, Irradiance): A2 (UV)olu} ZRAIZAlo] I 23t A7

A7\
EE mW/cm?)

(W/m?

& (Dose of light): A+2| A (UV) E 7HA3Ad ] el 2H&sks FEEAI7] x AR
o2 FHA T Joules(W x s) 2 ZHH(: J/m* or J/cm?)

Z2] A FAZ(UV light wavebands) : CIE(commission internationale de L’Ecalairage)
Ao mek UVA(315-400nm), UVB(280-315nm), UVC(100-280nm)=E T3 UVA<}
UVBE 320nmolA F+E3}7]1% dt2 UVAE 340nmollA] UVA-17 UVA-2E Y& F%

o] o
RE

A EABEE(Cell viability) : AE AA B4& 2Ass AnzA, APl AHeE T2
Ay ARAAC me & AES 8 Ax AWds fdmel: Ax fojagown

neutral red A Ho] FFHE AE)

ol A EZAYEL(Relative cell viability) : St 2(Ee 4020 g MEzAY=
o FAske o= ANdEds 74310}7(] e A AR Irr +/-)= AHA U2

—~

= S84 5 (Molar Extinction Coefficient, MEC): & & a
A 24 &, 2= 3 el e BAke] Aol L EAF duiy FAE FS
=R g &35 HPHEFZE L mol’ - em'Z B A

~—"

PIF(Photo-irritation-factor, A= AF) : AFEA A T ALY ZAFF &
IC5 k= vluste] AAHHE A4

ICs : AlXE2] AEE0] 50% % HAaH+= ATEZLY 55

MPE(Mean photo effect, @& F&3) : A= g F Ao AT ©WE &
= S FEAor Adstd 42 &%
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354 (Phototoxicity) : &2 o] R FEHAY HAANFS H & =

HR= wW detds 54 54 HkE
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2% 2 Het2d 354 AY

AFE A Trol=plell A ol UAZKMEC Fh)ol A&
MEC > 1000 L mole'em™= #38H2 do|g o] A AR, 2517

FAFI Aels o Fk.

S

==
o=l

o)

ANd=de] 29, g, 5497 B}
o 2P A%
« FETx, T2 Y
« AL(UV)/7HA R (vis) - FF
* QSAR - #3}3}
o INEACEH 3 tA 23

EEL LR

S 2=
T

> | FEANE BEe
, MEC < 1000 L molem™(5)]
T [, MEC > 1000 L molem™(5)]
In Vitro 3T3 #5243 9/Ee deA ve Wy ¥
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291 BEE A F2AY 29EY A7) BEE

Imadiance [mW/em®]
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OECD/OCDE 432
Adopted:
18 June 2010

OECD GUIDELINE FOR TESTING OF CHEMICALS

In Vitro 3T3 NRU Phototoxicity Test

INTRODUCTION

1. Phototoxicity 15 defined as a toxic response elicited by topically or systemically
administered photoreactive chemicals after the exposure of the body to environmental light.

e The in vitro 3T3 Neutral Red Uptake (NEU) phototoxicity test 15 used to identify the
phototoxic potential of a test chemical activated by exposure fo light. The test evaluates
photo-cytotexicity by the relafive reduction in wiability 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, followmg topical application or systemic application and distnbution fo
the skin and/or eyes.

iy Definitions used in this Test Guideline are provided in Anmex A
INITTAL CONSIDERATION

4, Many types of chemicals have been reported to mduce phototoxic effects (1){23{304).
Their common feature 15 their ability to absorh light emergy within the sumlight range.
Photoreactions require sufficient abscrption of light gquanta. Thos, before teshng is
considered, a UV/ns 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 Iess than 1000 L mol® em™ (measured in methanel), the chemical iz
unlikely to be photoreactive (3)(6). Such chemicals may not need to be tested in the in vifro
3T3 NEU phototoxicity test or any other biological test for adverse photochemical effects
{13(7). In general, this principle applies to all test chemicals, however, depending on the
intended use of the chemical or potential exposure conditions, more specific gunidelines may
apply (such as ICH 510 for pharmaceuticals) (3). See also Annex B.

© OECD, (2018}
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5. The reliability and relevance of the in vitre 3T3 NERU phototoxicity test was evaluated
(EMO)K10(11). The invitro 3T3 NERU phototoxicity test was shown to be predictive of acute
phototoxicity effects in animals and humans in vive. The test 1s not designed to predict other
adverse effects that may anse from combined action of a chemical and light, e.g.. 1t does not
address photogenotexicity, photoallergy, or photocarcinegenicity, per se. Furthermore, the
test has not been designed to address indirect mechanisms of phototoxicity, effects of
metabolites of the test chemacal, or effects of muxtures. However, In some cases, a negative
in vitre 3T3 NRU phototoxicity test may obviate the need for other testmg eg
photogenotoxicity (see Note 2 (6) (123(13) ).

6. The fn vitro 3T3 WRU phototoxicity test does not need to be performed with a
metabolic activation system_ because at this ime, there iz no evidence that any phototoxicants
would be missed in the absence of metabolic activation toxicants {13).

PRINCIPLE OF THE TEST METHOD

7. The in witro 3T3 NEU phototoxicity 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 simmlated solar ight Cytotoxicity in this test is expressed as a concenfration-
dependent reduction of the uptake of the vital dye Neuiral Fed (NR) when measured 18-24
hours after treatment with the test chemical and imradiation (14). NE i3 a weak cationic dye
that readily penetrates cell membranes by non-1ome diffasion and accumulates mtracellularly
in lysosomes. NE is not charged at close-to-neutral pH of the cytoplasm but becomes
posttively charged and trapped in low pH of lysosomal lumen The low pE of lysesomal
lumen is actively maintained, requires ATP, and is dependent on imtegrity of the lysosomal
membrane. Phototoxins can induce cell damage through formation of Feactive Oxygen
Species (FO3) and other mechanisms that lead to increased permeahbility of the lysosomal
membrane, reduction in the pH gradient, and other changes that gradually become
ireversible (15}(16). Such changes brought about by the action of xenobiotics resultin a
decreased uptake and binding of NE. It is thus possible to distmgmish between wiable and
damaged or dead cells.

a. BALB/c 3T3 cells are maintamed m culture for 18-24 h for formation of monoclayers.
Twio 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
wheteas the other plate 1s kept m the dark. In both plates. the treatment buffer is then replaced
with fresh culture medmm and cell viability 15 deternuned by NEU afier an 18-24 h
mmcubation. Cell viability is expressed as percentage of test chemical-treated WEU values
compared with solvent controls, and is calculated for each test concentration. To predict the
phototoxic potential, the concentration-responses obtamed in the presence and in the absence
of mradiation are compared. including the concentration reducing cell wiability to 30 %a
compared to the solvent controls {1.e., ICs).

COECD 2019
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DESCRIPTION OF THE TEST METHOD
Preparations

Cells

9, An immortalised mouse fibroblast cell line, BALB/c 3T3, clone A3, obtained from
either the Amertican Type Culture Collection (ATCC), Manassas, VA, USA_ or from the
European Collection of Cell Cultures (ECACC), Salisbury, Wiltshire, UK., was used m the
validation study. It 1s recommended that cells be obtained from a recognised cell depository
{23). Other cells or cell lines may be nsed with the same test procedure if culture conditions
are adapted to the specific needs of the cells. but equivalency must be demonstrated (ie.,
approproate responses to reference chemmcals), in accordance with the pninciples of Gudance
Document No. 34 (22},

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

11. It is important that UV sensitivity of the cells is checked regularly according to the
quality control procedure described in this puideline. Becanse the UVA sensitivity of cells
may increase with the mumber of passages, BALB/c 3T3 cells with a total passage number
preferably less than 100 should be used m 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 puideline.

Media and culture conditions

12.  Appropnate culture media and incubation conditions should be used for routine cell
passage and duning the test procedure, eg., for BATB/c 3T3 cells these are DMEM
{Dulbecco’s Modified Eagle’s Medium) supplemented with 10% new-bom calf serum. 4 mM
glutamuine, penicillin (100 IUT), and streptomyem (100 pg/ml), and humidified incubation at
370 C, targeting 5-7.3% CO; depending on the buffer (see paragraph 17). Depending on
buffer used. the CO; levels may be adjusted. It is 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 cultures

13.  Cells from frozen stock cultures are seeded in culture mediom at an appropriate
density and subcultured at least once before they are used in the in vitre 3T3 NEU
phototoxicity test.

14, Cells used for the phototoxicity test are seeded in culture medium at the appropnate
density so that cultures will not reach confluence by the end of the test, 1.2, when cell viability
is determined 48 h after seeding of the cells. For BALB/c 3T3 cells grown in 96-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 mmder idemtical
culture conditions except for the fime peniod where one of the plates is imadiated (+Ir) and
the other one s kept in the dark (-I).

©OECD N9
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Preparation of test chemical

I, Test chemicals must be prepared fresh on the day of testing unless data demonstrate
their stability m storage. It is recommended that all chemical handling and the mitial
treatment of cells be performed under conditions that would avoid photeactivation or
degradation of the test chemical prior to irradiation

17.  Ideally, test chemicals shall be dissolved in buffered salt solutions, e.g. Earle's or
Hanks™ Balanced Salt Solution (EBSS or HBSS). or other physiologically balanced buffer
solufions, which must be free from protein components and light absorbing components {e.g..
pH indicators such as phenol red and vitamins) to avoid interference duning iradiation. Since
during uradiation, cells are kept for about 50 minutes outside of the CO: incubator, care has
to be taken to avoid alkalisation. If the cells are incubated at 5% CO: only. a stronger buffer
should be selected.

1%, Test chemicals of limited sclubility in water should be disselved in an appropriate
solvent. If a sclvent is used it must be present at a constant volume in all enltures {(ie., in the
solvent controls, as well as in all concentrations of the test chemical) and be non-cytotoxic at
that concentration.

19,  Ifthe matenals are not aqueous soluble, then dimethylsulphozide (DMSO) or ethanol
(EtOH) are the recommended solvents. Other solvents of low cytotoxicity may be appropriate
if the material 15 poorly seluble in water, DMSO or ethanol. Prier to use, all solvents should
be assessed for specific properties (e g, reaction with the test chemical, induce phototoxicity,
quenching of the phototozic effect, radical scavenging properties and/or chemical stability in
the solvent). For test chemicals dissolved in the organic solvents DMSO or ethanel, a dilution
series of eight dilutions will be prepared in the same solvent, and the eight stock sclutions
prepared inorgamc selvent will be transferred into the aqueous vehicle (e.g., EBSS or HBSS)
for application to the cells. The stock selution for each test chemical should be prepared at
the highest soluble concentration in DMSO or ethanol to achieve a maxinmm concentration
of 1000 pg'mL in the agueons vehicle. The final solvent concentration in the agueous 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 agueocus
vehicle. Accordingly, the agueous dosing dilutions should be evaluated for solubility and the
observations recorded.

20, Vorex nuxing, sonication, and/or wanming te appropriate temperatures may be used
to aid solubilisation unless this compromises the stability of the test chemical

Irradiation Conditions

21.  Light source: The choice of an appropriate hight source (e.g. a solar stmulator) and
filters 15 a cucial factor in photetoxcity testing. Light of the UVA and wisible regions 13
usually associated with phetotoxic reactions in wive (3)(1%), whereas generally UVEB 1s of
less relevance but 1s highly cytotoxic; the cytotoxicity mereases 1000-fold as the wavelength
goes from 313 to 280 o (20). Acceptable light sources emit the entire solar spectram (2940
nm through 700 nm). Adjustment of the spectrum can be performed using filters to attenuate
UVE while allowing iransmuttance of UVA and wsible Dght (see
Annex C). Furthermore, the wavelengths, doses employed, and light 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, Simmlation of sunlight with solar stmulators is considered the optimal artificial light
source. The imadiation power distibution of the filtered solar sunulater should be close to

COECD 2019
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that of cutdoor 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 emitting less heat and
being cheaper, but the match to sunlight 15 not as good as that provided by zenon arcs. All
solar simulators emit significant quantities of UVB and should be suitably filtered to
aftenuate the highly cytotoxic UVB wavelengths (Annex A). Because cell culture plastic
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. Imespective of measures taken to
attenuate parts of the spectrum by filtening or by unavoidable filter effects of the equipment.
the spectrum recorded below these filters should not deviate from standardised outdoor
daylight {21). External light standard D63, the internationally recognized emission standard
for outdeor daylight, 15 provided in ISO DIS 18909:2006. An example of the spectral
irradiance distibution of the filtered solar simulator used in the validation study of the in
vitro 3T3 NRU phototoxicity test is given in (100(23). See also Annex C Figure 1.

23, Dosimefry; The mtensity of light (irradiance) should be regularly checked before
each phototozicity test using a suitable broadband UVA-meter (Amnex A). Iiradiance should
be measured through the same type of 86-well plate lid as will be used mn the assay. The
UV A-meter must have been calibrated to the light source. At greater intervals, an externally
calibrated reference UV -vis spectroradiometer should be used to measure spectral oradiance
of the filtered light source on-site and to adjust the calibration of the broadband UVA-meter
if needed  Altemnatively, regular calibration of the UVA-meter could be performed at a
central calibration laboratory provided that thos facility 15 equipped with an identical light
sourcefilter combination.

24. A dose of 5 Jem? (as measured in the UVA range) was determined to be non-
cytotoxic to BALB/c 3T3 cells and sufficiently potent to excite chemacals to elicit phototoxic
reactions {(6)(24). To achieve 3 Jem® within a time peniod of 30 min, imadiance was adjusted
to 1.7 mWicm® See Annex C, Figure 2. Altemate exposure times and/or imadiance values
may be used to achieve 3 Jiem? using the formmla:

irradiation dose (J/cm’ ) %1000
irradiance (mW/cm® ) < 60

t (min) = (17 =1Wsec)

25.

26, Siularly, if another cell line or a different light source is used. the iradiation should
be calibrated so that a dose regimen can be selected that is not deleterious to the cells but
sufficient to excite standard phototoxins (e.g., proficiency chenmcals described i Table 1)

{28).

Test conditions

Test chemical concentrations

e The ranges of concentrations of a chemical tested m the presence (+Irr) and m the
absence

{-Irt) of light should be adequately determined in dose range-finding expeniments. It may be
useful te assess solubality initially and at 60 min {or whatever treatment time is to be used),
as solubility can chanpe during the course of exposwre. To avoid toxicity induced by
improper culture condiions 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,

©OECD N9
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28.  The highest concentration of the test chemucal should be within physiological test
conditions {e.g.. psmotic 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 insoluble chemicals that are not toxic at
concenfrations up to the saturation point, the highest achievable concentration should be
tested. For non-cytotoxic chemicals (no ICs value up to precipitation), it might be useful to
demonstrate the solubility limit under assay conditions. In this case, including two or three
concentrations mn the main expermment that will likely show precipitation may be nseful
These concentration(s) should then be excluded 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 any
sigmficant cytotoxicity {under nradiation) up to this limit can be considered as bemng 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
geometric dilution series of 8 test chemical concentrations with a constant dilution factor
should be used (see paragraph 47).

2%,  Ifthere 1s information (from a range finding experiment) that the test chemical is not
cytotoxic up to the limit concentration in the dark expenment (-Irt), but is highly cytotoxic
when irradiated {(+Imr), the concentration ranges to be selected for the (+Ir) expermment may
differ from those selected for the (—Irr) expenment to fulfil the requirement of adequate data
quality.

Controls

M.  Radiation sensitivity of the cells, astablishing of historical data: A working bank of
cells may be checked at least once for sensitivity to the Light source by assessing their viability
following exposure to mcreasing doses of mmadiation. UV sensitivity should be demonstrated
on the highest cell passage mumber in use. Several doses of imadiation, mcluding levels
greater than those used for the in vitro 313 NEU 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 i vitre 3T3 NEU phototoxicity test
and irradiated the next day (see Test procedure section). Cell viability is then determined
on the third day using Neutral Fed uptake. It should be demonstrated that the resulting highest
non-cytotoxic dose (e.g., in the validation study: 3 Yiem® [UVA]) was sufficient to classify
the proficiency chemicals (Table 1) comectly.

3l.  Radiafion sensitivity, check af current test: The test meets the quality cotena if the
trradiated solvent conirols show a viability of more than 80% when compared with non-
irradiated solvent control.

32, Viability of solvenr controls: The absolute optical density {ODsepio ) of the
Neutral Red extracted from the solvent controls indicates whether the 1x10% cells seeded per
well have grown with a normal doubling ime during the two days of the assay. A fest meets
the acceptance cmteria if the mean ODwmgern yro of the solvent confrols is 2 0.4 (Le,
approximately twenty times the background solvent absorbance).

33, Attention should be paid to crystallisation of the Neutral Bed (NE) solution dunng
the incubation with the cells, since crystals may lead to high vanability. A shift m the pH of
the neutral red solution may trigger formation of NE. crystals. 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 various
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suppliers may differ. Filtration or centrifugation of the solution of WNeutral Eed i the cell
culture media 1z highly recommended.

34.  Positive contrel: A known phototoxic chemical shall be tested conciwmently with each
in vitre 373 NEU phototoxicity test Chlorpromazine (CPZ) is recommended For CPZ
tested with the standard protocel in the in vitre 3T3 NRU phototoxicity test, the following
test acceptance criteria were defined: CPZ imadiated (+Ir): ICso = 0.1 to 2.0 pg/mL; CPZ
non-iradiated (-Ir): IC55=7.0 to 90.0 pg/mL. The Photo Imitation Factor (PIF), should be
= §. The hnstorical performance of the positive control should be monitored. Each laboratery
performing this assay should estaklish its own historical databases including Mean Photo
Effect (MPE) to moniter the performance over time (Table 1).

35, Other phototoxic chemicals, switable for the chemical class or solubility

charactenstics of the chemncal being evaluated, may be used as the concument positive
controls in place of chlorpromazme (Table 1).

Test procedure (SHN(ION22)23)(24):

Ist day:

b, Dispense 100 pL culture mediam into the penipheral wells of a 26-well fissue culture
microtiter plate (= blanks). In the remaining wells, dispense 100 uL of a cell suspension of
1x10° cells'mL in culture medium (= 1x10* cells/well). Two plates should be prepared for
each series of mdividual test chemical concentraticms. including the sclvent comtrols.
Similarly, two plates should be prepared for the positive controls, meluding solvent controls.

37

I8, Incubate cells for 18-24 h (see paragraph 12) until they form an approximately half
confluent monolayer. This incubation penod allows for cell recovery, adherence, and
exponential growth.

39,
nd day:

4. After ncubation, 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
containing the appropriate concentration of test chenucal 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|1,  From the two plates prepared for each series of 8 test chemical concentrations and
the controls, one plate is selected for the deferminahion of cytotoxicity (-Ir) (1.e., the control
plate}, and one (the treatment plate) for the determination of photocytotoxicity (+Im).

42, To perform the +Ior exposure, uradiate the cells at room temperature for
approximately 50 muinutes through the lid of the 96-well plate with the highest dose of
radiation that 1s non-cytotoxic (e, 5 Jicm?; see also Amnex C). Keep non-irradiated plates {-
Irr) at room temperature m dark conditions for approximately 50 min {= light exposure time).
43.  Decant test solution and carefully wash twice with 150 pL of the buffer solution used

for incubation, but not contammng the test matenal. Replace the buffer with culhure medium
and mmcubate overnight (18-24 b see paragraph 12).

©OECD N9
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3rd day:

Microscopic evaluation

44,  Cells should be examined for growth, morphelogy, and integrity of the monolayer
using a phase contrast microscope. Changes in cell morphology and effects on cell growth
should be recorded

Meutral Red Uptake test

45, Wash the cells with 130 pL of the pre-warmed (37°C) buffer solution. Remove the
buffer solution. Add 100 pL of a 50 pg/ml Neutral Red (NE} (3-aming-7-dimethylamino-
2-methylphenazime hydrochloride, CAS mumber 353-24-2; C.L 500407 in medium without
serum (23) and incubate (as desenibed in paragraph 12) for 3 b

46, After incubation. remove the NE. medium. and wash cells with 130 pL of the buffer.
Decant and remove excess buffer by blothng or centmfugation.

47, Add exactly 150 pL NE desorb solution (freshly prepared 49 parts water + 30 parts
ethanol + 1 part acetic acid).

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

49, Measure the optical density of the NE. extract at 5340=10 nm in a spectrophotometer,
using blanks as a reference. Save data in an appropriate electronic file format for subsequent
analysis.

DATA AND REPORTING:

Cuality and quantity of data

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

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

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

Evaluation of resulis

53 To enable evaluation of the data, a Photo-Imtation-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 concentration-response values has to be approximated by an appropriate contimuous
concentration-response curve (model). Fithng of the curve to the data iz commonly
performed by a non-linear regression method (23). To assess the mfluence of data vanability
on the fitted curve a bootstrap procedure is recommended.

55. A Photo-Imitation-Factor (PIF) 15 calculated using the followng formula:

Fe ICs0{-Er)
ICs0(+ET)

If an IC s 1n the presence or absence of light cannot be caleulated, a PIF cannot be determined for the
test matenial.

b, The Mean Photo Effect (MPE) 15 based on companson of the complete concentration
response curves (26). Itis defined as the weighted average across a representative set of photo
effect values

The photo effect (PE.) at any concentration (C) 15 defined as the product of the response effect (BE.)
and the dose effect (DE;} 1.e., PE. =RE. x DE. The response effect (RE;) 15 the difference between
the responses observed in the absence and presence of light, 12, BE =R, (-Irr} — B, (+Imr). The dose-

effact is given by
CiC*-1
CiC*+1

where C* represents the equivalence concentration, i.e., the concentration at which the +Ir response
equals the —Irr response at concentration C. If C* cannot be determined because the response values
of the +Ir curve are systematically higher or lower than Ro{-Irr) 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 grid Ci 15 chosen such that the same number of points falls into each of the
concentration mtervals defined by the concentration values used in the experiment. The calculation
of MPE 15 restricted to the maximum concentration value at which at least one of the two curves still
exhibits a response value of at least 10%. If this maximmm concentration 15 higher than the hughest
concentration used in the +Ir experiment the residual part of the +Ir curve is set to the response
value “(". The chemical is classified as phototoxic depending on whether the MPE value 1s larger
than a properly chosen cut-off value (MPE= 0.15).

DE.=

57. A software package for the caleulation of the PIF and MPE is available from the
OECD Secretanat (27).
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Interpreiation of Results

38, Based on the validation study (10), a test chemical with a PIF < 2 or an MPE = 0.1
predicts: “no phototomicity”™. A PIF =2 and < 5 or an MPE = 0.1 and = (.13 predicts:
“equmvocal” phototoxicity and a PIF = 5 or an MPE = 0.15 predicts: “phototoxmcity”™. Further
guidance specific to pharmaceutical chemicals other mmdelines may be helpful (6).

Prediction PIF MPE
No phototoxicity PIF =2 or MPE=101
Equivecal phototoxicity® PIF = 2 and =3 or MPE=0.]and=0.13
Phototoxicity PIF=3 or MPE =015

Npze: * In the pharmacentical sector, chemicals m this category are of questionable relevance for systemuc dmgs and
zenerally do not warrant further photosafety evaluation {8},

59, For any laboratory imfially establishing this assay, the proficiency chemicals histed

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 menticned in
Table 1 (93(10)(11).
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Tahle 1. Proficiency chemical:

Chemical CASNo., PIF MPE Phototoxic  Absorption Peak
Amiodarone 189774~ =325 7°02]- Yes 242 nm
HCL 824 0.34 300 nm (shoulder) in
ethanal
Chloropromazine  69-09-0 =144 0.33- Yes 309 nm m ethanol
HCL 0.63
Norfloxacin TO438- =718 034  Yes 316 nm il
96-7 0.90 acetonitrile
Anthracene 120-12-7 =185 0.19- Yes 356 nm in
081 acetomtrile
Protoporphymn I, 50863- =453 0.54- Yes 402 nm n ethanol
Disodium 01-5 0.74
L — Histidine T006-35- no 0.03- No 211 nm m water
1 PIF 0.10
Hexachlorophene  70-30-4  1.1- 003 No 209 nm
1.7 0.03 317 nm {shoulder) in
ethanal
Sodium lauryl 131-21-3 1.0- 0.00- Nao no  absorption  in
sulfate 1.9 0.05 water

Sowrge: Values from Spielmann et al 1998 (%)

Interpraiation 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 include data on skin abscrption, and accumulation of the chemical in
the skin and / or data from other tests, e g.. testing of the chemical in the ROS assay, in vifro
amimal or buman skin assays, or skin models.

Test Report
2,  The test report should include the following mformation:

Test chemical:

- identification data, commeoen genenic names and IUPAC and CAS mumber, if known;
- physical nature and pumty;

- physicochemical properties relevant to conduct of the study;

- UW/as absorption spectrum;

- stability and photostability, if 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,

Fadiation sensttivity of cells from a particular passage range, deternuned with the irradiation
equipment used in the in ware 3T3 NRU phototoxicity test.

Test conditions (13; menbation before and after treatment:

type and composition of culture medinm;
incubation conditions (CO:concentration; temperature; humidity);
duration of mcubation (pre-treatment; post-treatment).

Test conditions (2); reament with the chemical:

rationale for selection of concentrations of the test chemucal used in the presence and in the
absence of iradiation:

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

type and composition of treatment medium (buffered salt solution);

duration of the chemical treatment.

Test conditions (3); frradiation:

rationale for selection of the light source used:

manufacturer and type of light source and radiometer

spectral radiance characteristics of the light source;

transmission and absorphon charactenistics of the filter(s) used;

charactenistics of the radiometer and details on 1ts calibration;

distance of the hght source from the test system;

UVA irradiance at this distance, expressed m mW/em?

duration of the UV /vis light exposure;

UVA dose {irradiance x time), expressed in Jiem®

temperature of cell cultures duning irradiation and cell cultures concurrently kept i the dark.

Test conditions (4); Neuwral Red viability rest:

composition of Neutral Fed treatment medium;

duration of Neutral Fed incubation;

incubation conditions (CO:concentration; temperature; humidity):

Neutral Fed extraction conditions {extractant; duration);

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

content of spectrophotometer blank. 1f used.

Fesults:

cell mability obtained at each concentration of the test chemical, expressed m percent
viability of mean, concument solvent controls;

concentration Tesponse curves (test chemical concentration vs. relative cell viability) obtained
in concurrent +Irr and -Ir expeniments;

- analysis of the concentration-response curves: if pessible; computation/calculation of ICx

(+Irr} and ICs (-IrT);
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- comparison of the two concentration response curves obtained in the presence and in the
absence of imradiation, either by calculation of the Photo-Inlubition-Factor (PIF), and/or by
calculation of the Mean-Photo-Effect (MPE) depending on the dose-response curve;

- test acceptance criteria; concurrent solvent control:

- absolute viability (optical density of Neutral Fed extract) of imadiated and non-irradiated
cells;

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

- test acceptance critena; concurrent positive control:

- ICsi+Ir} and IC w{-Iir) and PIFMPE of positive control chemical;

- lustoric positive control chemical data: IC so{+Iir) and IC ;(-Irr) and PIF/MPE; means and

standard deviations.

Dhscussion of the results.

Conclusions.
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Annex A, DEFINITIONS

Mixture: 4 mixture or a solution composed of two or more chemicals m which they do not
react (4.

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

Daose of light: the quantity (= mtensity x time) of ultraviolet (UV) or visible radiation incident
on a surface, expressed i Joules (= W x 5) per surface area, e g, J'm®or Jiem®

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

Cell viability: parameter measuring total activity of a cell population {e.g., uptake of the vital
dye Nentral Fed into cellular lvsosomes), 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 wiability expressed in relation to selvent (megative) controls
which have been taken through the whole test procedure {either +Irr or -Iir) 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. solvent, temperature, and wavelength) and reflects the
efficiency with which a molecule can absorb a photon (tvpically expressed as L-mol™-cm™),
PIF (Photo-Tmitation-F actor): facter generated by companng two equally effective cytotoxic
concentrations (ICs) of the test chemical obtained m the absence (-Irt) and in the presence
(+Ir) of a non-cytotoxic mradiation with UVAfv1s light.

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

MPE (Mean-Photo-Effect): mezsurement denved from mathematical amalysis of the
concentration response curves obtamed m the absence (-Ir) and m the presence (+Ir) of a
non-cytotoxic oradiabion with UV A s light.

Phototoxicity: acute toxic response that 1s elicited after the first exposure of skin to certain
chemicals and subsequent exposure to light. or that is induced similarly by skin oradiation
after systemie admimistration of a chemmeal.
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Annex 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
I moletem™ is bazed on scientific data (3), but when in doubt, regulatory authorities should be consulted.

Initial Evaluatiom of the Physical, Chemical, and Toxicological Properties of the Test Chemical
* Physico-chemical properties
* Chemical structure, stnictaral alerts
« UV s - absorphion
* QSAR - photochemistry
* General tozicity (including kinefics and metabolism)

s Wo absorption e :
absorption specira P P‘]JDEGIDXIEII’;,:’ Testing
I approprate solvent L not considerad
(e.g OECD iz, MEC = 1000 L mol” cor' (5)] et

TG 101)

Absorphion
[Le. MEC =100¢ L mol o' (5]

In Vitro 3T3 NEU Phototoxicity Test
and/or other methods if necessary
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Annex C.

Figure 1. Spectral power diztribution of a filtered zolar aimulator.

Soe paragraph 22. Figure 1 gives an example of an acceptable specmal power distribution of a Sltered solar
simmlator. It is from the doped metal halide source used in the validstion tmisl of the 3T3 NEU PT (S)(8K1T).
The effect of mo different filters and the sddiional filtering effect of the lid of a #6-well cell malmre plate are
shown The H2 filier was only used with test systems that can tolerate s higher smount of TIVE (skin model
test and red blood cell photo-hemohyas test). In the 3T3 NEU-PT the H1 filter was used. The figure shows that
additions] filtering effect of the plate lid i= mainly observed in the TNVB range, sill lesving enough TTVE in the
imadianion spectnum to excite chemicals rypically absorbing in the TNVEB range, like Amiodarone (se2 Table 2).
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