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PR IR G A OEEEICE LT, Mo mid. BETNEERERLRV, BRERE
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BrlRE, BCBE SN LMMICOMT D E RS D,

522 REHEBIUORT LAX—0OEBRIIEN
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Hl, FNENOXBEFHMMCIHANS Z ENTE 5, KBIHEOH DD in vitro TREE
SN T HEIIE, EOMRBANCB T 2 TR T vy VB2 & L TERN
bDEBEZTELIARY,

BB BAC BT B SIC A 52 5 L5 AlE (b 213 KB BB
N~DELYAL) O—EIE. 3T3 NRU PTOACIET 5 = M TE A0, LA,
HEERARUE % FI T SR, RRBROE =2 U L SRR L0 . REMAREEED
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B 72in vitrorBRIEDN IRV AT MR 2> b B PR 2 VO Tin vivo D YEEE MR
BRa EhE L Th K, BENCER SN zin vivoB ek CRMER R E DL E 1
3. HREHIPEZAOCEE A SRV E BT L TELX AR, S bR EMER
B 9 D LB 2 (FPIMIHOWTITESZZROZ L) . HDWIE, HEERT
VR VEBRIRIICEIE L THE L AR,

290725700 nm DD & DO FETHMEC2 1000 L mol! ecm1% R[E]AAPIH AV N dHHR
A 2 & TR R B RANT OV T, EEIEITINA . 67 Vv — ORI 2 — )
WL I D, FERET LAF— RO TFHMIIARHATH D720, —KEICiEm
IRFPERFZ WA E U<, BIAERBROP TEmIND,

JRPTIREE & BB B BEATA & LTl A S 2 B R B o0 e 22 2 ERFARIE . EREDORE
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400 nm KO EDOHKTZT EZRILL . KEELD % W ERE) [TRNEE S
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B2 B EEMRBR AR AR ERR T 2 /T A0— L LCEMT 5 2 &3
BENR, BECWD L OPOHIBRIR T A RFA 2 (= & 2IZCPMP/SWP/398/01)
T, HFiCin vitroDIZFLIEMIE Z A 7 R R R EFRERR (RO ERERRD
DUVNIIMERRER) OFEMAMIT L Tz, LA L s, CPMP/SWP A KT A i
FEITSNTUBOZNLDOET/MCBT DB ED . 210 ORMBUIRE BRI S
L KRR DB RAE U - L AEE ST x e (0kS) . X b,
EEEERBRT — 7 O, 72 b IR BB D & 2 UVEKTEME D B A A8
(K 2 BRATHARTH D,

3 : MECHIE D 7= b OIEME ST M I3 FERICEE CTH 5, WUl OER I
W, OFTICRE 255 (T2 & 2R AESS UV~ AT RBEIR O S D@ k) & AFERY
M (7o & 2 I3pH TADREEIR) OMENPLRETNEHD, AX ) —/VTLEEL
WAL E L THERE S L TR Y MECORIME A 1000 L mollem?! &3 AFIZHWST-
(3CHk3) o UV~AIRAEE DD AT MV ERIET HERICIE, IBERNZRBBR (&
ZIE, BIRED D VIEEMREICERT AT —7T 4777 b)) [ZOWTEETRET
5, bL. B TFHFOI a7 3T PpHEZMEETHEEZLNA5E (& 212,
Tz ) UEERTHERT I /AR e L) ZiE, KO pH T.408EE ST T
BMEANZ MAVHIEZITD Z &80, WA FASMECOZERIZEAT 2648
RERPELND, AX ) — /LR TORIE L pHRESRMETORIEDOBICA B 22N
WHNTEAEIZIE, 1000 Lmollem! EWOMECOBEAZAWD Z LIZTE R0,

4 BUERANIRNENE L7 FHE Tk, OECD TG 432128 51TV 53T3 NRU PTi
BWTEWEIG (F150%) THHEGRBE L. TORKHESNEHLE N TOKGE
BhE L2WZ RN RENTWND (OCHR9) » BELOT —F OB RBAELZZIT T, &
BROBEIRE 41000725100 pgmLIC FiF 52 &R@EE & S CCik10) o JERREH
FETCZOREE CHIEEEEZRIR2VMEEMIIBTELFIRNEELTELEX
ZR, EBC, EFEAKTIZ, OECD TG 432T [EFMEDOEEMSH V| L a5
72V — (F723>Bphoto irritation factor (PIFMEA2~5D, & 5\ \idmean photo effect
(MPE)fE730.10~0.15D ) D4, BHHEFMEEERSED LW, ZOhT7T IV —|ZE&F
NAHEMZE L TiX, — BRI 2 & 52T 9 MER 72\, PIFEN2~5
DALEW TRE 72 L CICs0 2 IET 5 2 & N TERWEAIZIL. MPEDFHE TIHEMEIZ4Y
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Y/ E OWHEO L, B0 vivoilBR 21T 12, & hToXEMEICEL T KD X
7] THAHEEZDZENTEHIGELH D,

S5 : KETCIEREEA SN2 8ICBE LT, BERTICLERTR T ERA (API
B IO TORMA) %ﬂ%b\tj’uﬂi Ot Eunfnit%ﬁw ELRDGEND
50

FAEE DR
3T3 NRU PT : In vitro 3T3 Neutral Red Uptake Phototoxicity Test (3T8==—rZ /L L v
NELY IAZSEEMERER) .

Pl : ATA KT ADEMRE LTI, AFTE 2T TOERE AWV THIET 217
HTLETHY, LT LLBIRREZERT D Z & EEERT 50T TR,

JUaETFT  ARNH D WL UV 2RI B4 DOE iR,
R RS RPTEAE S b ERE,

BRI « B D D WIIIINAIS 2 RINT 52 Z LIC K5 &I S5 tE
P,

BRI EME : ERLD D WIXIHEIMANC L v 8l - Sha s, A5, &
2B L DT TH 208, EFEED D WOIIRINF O AL S0 Bt Z BEE U 7
WH D (NARBTORER E) o

FRE : A SN AUVH D WIT A OBEANmE Y- ORETHH . Wm2h 5\
mW/em2 TR 15,

RS : HD2MEDRUVH 2 WILATTRILICERE Sh 5 E .,

MEC : Molar Extinction Coefficient (FE/VIEYARED) 13, HABEDOEEIZB W TS T
MEFZRINTEANERLZERL GBFEL mollem!lTERIND) . BEAR SN 2h
DERICLHEELZIT D,

MPE: Mean Photo Effect/Z. 3T3 NRU PTORERHEH N5, MPEIIS=ZEEERIG
i & oz E-3< (OECD TG 432%&H)

NOAEL : No Observed Adverse Effect Level (#EEMERE) |

OECD TG : #&¥ 1 I BAFMEEABRIET A R T A

Sk T DEGRFRER A DR FRER M R PR S AU 7R VO R R,
HEOSERM « AL DFER & U TA LU LB EWIEE,
SIS : ORI DFER & LT+ & KIS T 2L EME OME,

PIF: Photo Irritation Factor{Z3T3 NRU PTDO#EED 5 E H X3 A RRFHEER L OJERB SR
DICsofED L,
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ROS: Reactive Oxygen SpecieslI A—/3—F % R 7 =F L o—BIERE 2 V2 aielE
PEFRSRTE,

EHHEHE . 2FBRELEN L TREINAERK,
UVA : 84 3A (E 320400 nm)
UVB: £5M3B (I £280-320 nm ; #i_EIZ BT 5 KGO —# & L Tidik£290-320

nm) ,
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% Revised judgment criteria

/ Weakly
photoreactive’

Inconclusive

Motes

20 and/or 200 vz <25

 The fesﬁits do not meet the other criterion. 4

1} It can be judged based on results of one experiment because the ROS assay shows good

reproducibility in the validation studies.

2} it would be judged at 20 uM only when precipitation is observed at 200 pM.

3} Precipitation before irradiation.

4} \When precipitation is observed at 20 and 200 uM before irradiation, the compound is
regarded incompatible with the ROS assay.
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ROS Assay Protocol
Version 1.0
17 May 2013

REACTIVE OXYGEN SPECIES (ROS) ASSAY TO EXAMINE
PHOTOREACTIVITY OF CHEMICALS

Issued by: ROS assay Validation Management Team
Date: 17 May 2013.

1. INTRODUCTION

The purpose of this document is to recommended protocol for reactive oxygen species (ROS) assay
to examine photoreactivity of chemicals. Photoreactivity is defined as the property of chemicals
that react with another molecule in consequence of photon absorption. Excitation of molecules by
light can lead to generation of ROS including superoxide anion (SA) and singlet oxygen (SO)
through energy transfer mechanisms. ROS assay is not a phototoxicity test but a physicochemical

test similar to measurement of UV absorbance.

2. INITIAL CONSIDERATION

Validation studies conducted by JaCVAM showed that ROS assay has 100% sensitivity for
predicting phototoxicants but a low specificity [1-3]. Based on the results of the validation studies,
conducting this assay would classify a test chemical into one of 3 criterion; ‘“Non-photoreactive”,
“Weakly photoreactive” or “Photoreactive”. A ‘“Non-photoreactive” result in this assay could
predict as a non-phototoxic chemical, however, further examination on phototoxicity is necessary for
“Weakly photoreactive” or “Photoreactive” result. When precipitation is found microscopically at
20 uM (final concentration), it is inadvisable to evaluate the chemical. It is inadvisable to test

chemicals exhibiting peak absorbance at 440 or 560 nm, which might interfere with the ROS assay.
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3. PRINCIPLE OF THE TEST METHOD

Drug-induced photoirritation can be defined as an inflammatory reaction of the skin after topical or
systemic administration of pharmaceutical substances. Several classes of drugs including
antibacterials, thiazide diuretics, non-steroidal anti-inflammatory drugs, quinolones, and tricyclic
antidepressants, even though nontoxic by themselves, may become reactive under exposure to
environmental light, leading to undesired side effects. The primary event in any photosensitization
process is the absorption of photons of the appropriate wavelength, which allows chromophore to
reach an excited state. The excitation energy is often transferred to oxygen molecules, followed by
generation of ROS: SA through type I reaction and SO through type II reaction by photo-excited
drug molecules. These appear to be the principal intermediate species in the phototoxic response.
From the standpoint of risk assessment, previous study demonstrated that determination of ROS
from pharmaceutical substances irradiated with UVA/B and visible light would be of help in
recognizing their phototoxic potential.
In the ROS assay, the SO generation was detected by spectrophotometric measurement of
p-nitrosodimethyl aniline (RNO) bleaching, followed by decreased absorbance of RNO at 440 nm
[4]. Although SO does not react chemically with RNO, the RNO bleaching is a consequence of SO
capture by the imidazole ring, resulting in the formation of a trans-annular peroxide intermediate
capable of inducing the bleaching of RNO as follows;

SO+ Imidazole — [Peroxide intermediate] — Oxidized imidazole

[Peroxide intermediate] + RNO — RNO + Products
The SA generation could be determined by the reduction of nitroblue tetrazolium (NBT) as indicated
below; NBT can be reduced by SA via a one-electron transfer reaction, yielding partially reduced (2
¢’) monoformazan (NBT") as a stable intermediate [5]. Thus, SA can reduce NBT to NBT", whose
formation can be monitored spectrophotometrically at 560 nm.

SA+NBT — O, +NBT"

4. DESCRIPTION OF THE TEST METHOD

Technical equipment

Solar simulator: e.g. Suntest CP series (Atlas Material Technology, Chicago, IL, USA) or
SXL-2500V2 (Seric, Tokyo, Japan) with a fan and UVC cut filter (spectrum are shown in
Appendix 1)

UVA detector: e.g. #0037 (Dr. Honle, Miinchen, German) or UD series (Topcon, Tokyo, Japan)

Quartz reaction container (Ozawa Science, Aichi, Japan, Appendix 2) or its equivalent
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Microplate spectrophotometer, equipped with 440 and 560 nm filters
Microscope

Thermometer

Vortex mixer

Plate shaker

Sonicator

Pipettes

Polypropylene tubes

Plastic 96-well plates (clear, non-treat flat-bottom)

Plastic- and glassware

Solar simulator

Appropriate solar simulator irradiating UV and visible light should be used. The irradiation power
distribution should be close to that of outdoor daylight by using an appropriate UVC cut filter.
Recommended solar simulators and UVA intensity on the plate position measured by UVA detector
#0037 (Dr. Honle) are shown as follows;
Suntest CPS+ or CPS (Atlas) with UV cut filter (<290 nm): 1.8 to 2.2 mW/cm® (e.g. the
indicator setting value of 250 W/m® for CPS+) for 1 hour; 6.5 to 7.9 J/em® of UVA
intensity (Appendix 1)
SXL-2500V2 (Seric) with UV cut filter (<300 nm): 3.0 to 5.0 mW/cm® for 1 hour; 11 to 18
J/em® of UVA intensity (Appendix 1)
The solar simulator should be equipped with appropriate temperature control unit or fan to stabilize
the temperature during irradiation because ROS production is influenced by temperature. When the
solar simulator has a temperature control unit, the temperature will be adjusted at 25°C.
Acceptable temperature range is 20 to 29°C during irradiation. When a different solar simulator is
used, the reference chemical set listed in section 6 should be tested prior to the test. Values of

singlet oxygen (SO) and superoxide anion (SA) should be close to the values mentioned in section 6.

Quarts reaction container

A quarts reaction container is used to avoid the loss of UV by passing through a plastic lid and
vaporizing of reaction mixture [6]. The made-to-order container (Appendix 2), or its equivalent is
recommended. If a different container is used, a lid or seal with high UV transmittance must be
used. In this case, the feasibility study should be conducted using the reference chemicals to

determine appropriate condition of UV/visible light exposure.

Reagents



