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

Cells:

type and source of cells;

absence of mycoplasma;

cell passage number, if known; .

Radiation sensitivity of cells, determined with the irradiation equipment used in the in vitro
3T3 NRU phototoxicity test.

Test conditions (1); incubation before and after treatment:

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

Test conditions (2); treatiment with the chemical:

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

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); irradiation:

rationale for selection of the light source used;

spectral irradiance characteristics of the light source;

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

characteristics of the radiometer and details on its calibration;

distance of the light source from the test system;

UV A irradiance at this distance, expressed in mW/cm?*

duration of the UV/vis light exposure;

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

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

Test conditions (4); Neutral Red viability test:

composition of Neutral Red treatment medium;

duration of Neutral Red incubation;

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

Neutral Red extraction conditions (extractant; duration);

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

content of spectrophotometer blank, if used.

Results:

cell viability obtained at each concentration of the test chemical, expressed in percent
viability of mean, concurrent solvent controls;

concentration response curves (test chemical concentration vs. relative cell viability) obtained
in concurrent +Irr and -Irr experiments;

analysis of the concentration-response curves: if possible, computation/calculation of ICs,
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(+Irr) and 1Cs, (-Irr);

- comparison of the two concentration response curves obtained in the presence and in the
absence of irradiation, either by calculation of the Photo-Inhibition-Factor (PIF), or by
calculation of the Mean-Photo-Effect (MPE);

- test acceptance criteria; concurrent solvent control:

- absolute viability (optical density of Neutral Red extract) of irradiated and non-irradiated
cells; '
- historic negative and solvent control data; means and standard deviations.
- test acceptance criteria; concurrent positive control:
- ICsy(+Irr) and ICsy(-Irr) and PIF/MPE of positive control chemical;
- historic positive control chemical data: ICsy(+1lrr) and ICs(-Irr) and PIF/MPE; means and
standard deviations.

Discussion of the results.

Conclusions.
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ANNEX1
DEFINITIONS

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

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

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

Cell viability: parameter measuring total activity of a cell population (e.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 number and/or vitality of the cells.

Relative cell viability: cell viability expressed in relation of solvent (negative) controls which have been
taken through the whole test procedure (either +Irr or -Irr) but not treated with test chemical.

PIF (Photo-Irritation-Factor): factor generated by comparing two equally effective cytotoxic concentrations
(ICs,) of the test chemical obtained in the absence (-Irr) and in the presence (+Irr) of a non-cytotoxic
irradiation with UV A/vis light.

MPE_(Mean-Photo-Effect): measurement derived from mathematical analysis of the concentration
response curves obtained in the absence (-Irr) and in the presence (+Irr) of a non-cytotoxic irradiation with
UVA/vis light.

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

!
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ANNEX 2

Role of the 3T3 NRU PT in a sequential approach to the phototoxicity testing of chemicals

Initial Evaluation of the Physical, Chemical, and Toxicological Properties of the Test Substance
e Physico-chemical properties
« Chemical structure, structural alerts
¢ UV/vis - absorption
¢ QSAR - photochemistry
o General toxicity (including kinetics and metabolism)

No

Absorption Biological Testing

. not considered
necessary

UV/vis
absorption spectra
in appropriate solvent
(e.g. OECD
TG 101)

Absorption

In Vitro 3T3 NRU Phototoxicity Test
and/or other methods if necessary
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Figure 1: Spectral power distribution of a filtered solar simulator
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(see paragraph 22)

Figure 1 gives an example of
an acceptable spectral power
distribution of a filtered solar
simulator. It is from the doped
metal halide source used in the
validation trial of the 3T3
NRU PT (1)(3)(12). The effect
of two different filters and the
additional filtering effect of the
lid of a 96-well cell culture
plate are shown. The H2 filter
was only used with ftest
systems that can tolerate a
higher amount of UVB (skin
model test and red blood cell
photo-hemolysis test). In the
3T3 NRU-PT the HI filter was
used. The figure shows that
additional filtering effect of the
plate lid is mainly observed in
the UVB range, still leaving
enough UVB in the irradiation
spectrum.

wﬂegeyragraphs 24, 28, 29)

Sensitivity of Balb/c 3T3
cells to irradiation with the
solar simulator used in the
validation trial of the
3T3NRU-Phototoxicity Test,
as measured in the UVA
range. Figure shows the
results obtained in 7 different
laboratories in the pre-
validation study (1). While
the two curves with open
symbols were obtained with
aged cells (high number of
passages), that had to be
replaced by new cell stocks
the curves with bold symbols
show cells with acceptable
irradiation tolerance.

From these data the highest
non-cytotoxic irradiation
dose of 5 J/em_ was derived
(vertical dashed line). The
horizontal dashed line shows
in addition the maximum
acceptable irradiation effect
given in paragraph 29.
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Morikawa et al {1975)
OECDE (1995)
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£0 : Wagai et ol (1950},

/ RRERP : Sams et al (1996, 1997)

Ljunggren et al (1977)

FAER : GMHTE. RREIERML
ERBIRBRZRR OLRRETOS Yo A, RAIRTH)

Table 3. e AOSABBAGLHT SHRAOILR

WetkaalE (979 | BHBAKAARA (O(COR 1555] ERERA COANDLEANREENBLEY 4
APLTHRA Asu-zvoRR | BRLED
FCFLARBEE ST ¥ (20~3.5%q) . ¥4 _[RE RASHARELT, (G694, NARGEL
F (#4009} HBLIRELES L (300~500p) , 75 ] isonis., Ljunggrenis, [£2 b
e [27% @5~30ke) o hosluR, Shech Moriavaiz, Samsik,
A Stotti & 3t
BHBOEOBLES
3 [EEG T 0E {AECTREAESE [RAf& LT FHSEAL |1
. Ko (CEERM. JEenRm) B Gt |48 o ECmmE,
g B kR B AU G1AR thE
ias T, Raos AAEIY A ons  [AE ARRDS V78 {V-ARED >~ JHE, X
7, EL-405W-SOL- + #9100/ 3 et ALl ALY atides 52 T
is% ks s un, i v b0 1bichn ALUV-BIARO® > TR
AH (REBAELETHOS £98) < 26383415 EHR R E ;YRGS Bl
T~ < 14.1)/ch mmu #10cm —BII0~1SVem |
lariinm 1100
st
00572 % 26m 1531 5c: 0.025mL/ém AUCTELAZER
am 305 CEs (@R 305 k= 7 b BrK L tRRRAR
am RS ARITEON & A £tz
LanEBRREL LT, B2l
B¥E b 1y oRsREE
T BETIA 48 RoEARTETH |18 48 RUTIen
e |E0L AN BB TiinoRuiteLT B B
g e o Tl
e [TPL GRGEGORAAN BATRGEGALT um« e R e o e s

T T NS LT e B R Toranak (AT T oV E S (e e 1 B TERE S

FEIRRHE Din vivo BERBRER (DY ¥, TILEYH)
Rabbit Guinea P
Compaund 76 VL WL 0 UVL o

Chiortetracycline b 010 0/10 0/% 0/5
Demethyltetracycline * 0/5 0/5 010 one
Phenothiazine 010 10710(2.7) 8/10(1.8) 10/10{2.5)
Chiorpromazine A 0o a8/10{2.3) 010 /10
Prochlorperazine . 0o 3/10{2.0) 0/10 010
Sulfanilsmide 010 0/10 010 0710
Yoibutamide * 010 0/10 0/5 075
Stilben 0/6 076
Griseofulvin 0/10 010 075 o/5
Quinacrine e o4 or4
Coat tar derivate 1/4{1.0} 4/4(2.8) 075 5/5(1.8)
Acridine 0/5 5/5(2.6) 010 1010{2.1)
Dibsemofluorescein 0r4 o/4 010 o110
Eosin V.5, e 0/6 0/6 0/10 /10
Rase Bengal e /6 0/6 ' 0/10 610
Hexachlorophene 8/10(2.0) 9/10{2.0) B/8{1.7) 6/B{1.3)
Bithianol /7 B8/11{2.0) 0/10 010
Fenticlor N3 A23(1.5) 0/10 o/10
rgasan CFy ono 0190 0/10 0/10
3 ,5 TCSA 2/8(2.0) 10/10(3.6) 0/10 12/12(1.5)
3, S 010 010 0/t2 012
Materials were tested in 1% concentration in 2ppropriate solvents such as acetane, etl N
patrolatum®, and waters?, "Forikawa et al (1974)
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(Q)SAR screening test negative
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animal dose response tests | negative | animal screening

(e g determine NOEL) test ‘.° confirm
negative results
positive | positive
otential hotohazard ) putuhazard
p p
iphotohazard exists exists
[ no further testing |

8-methoxy psoralen DXBMRIED HE & R HERLAR i

Phototoxic Reaction to 8-MOP MED
Species 2
0.0025% 0.001% 0.0005%  0.00025% (ergs./cm )
Rabbit * 10/10(4.0)  8/10{2.9)  3/10{1.8) 0/10  3.5x10%(+1.4%10)
- 8/10(26)  1/10{1.3) 0/10 0/10  3.0x108(+1.8%10%)
Rat o+ 10/10(3.0)  910(1.9)  2/10(1.5) 0/10  3.3x10%(1.0%10°)
Mouse * 0/10 0/10 0/10 0/10
Hairless Mouse 1/6(1.2) 0/6 076 0/6
Guinea Pig 10/10(2.1)  2/10(1.2) 0/10 010 7.2x10%(23.1x10%
Miniature Swine 0/5 0/5 075 0/5 5.9%10°

Phatotaxic seaction 1o B-methoxypsoraten (8-MOP) was read a1 48 hr and minimal erythema dose
was determined aL 24 hr. The hair cycle was at the telogen® and anagen®* phase,

Morikawa et al (1974)
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SUBE ¥)10cr
an  [oUsmu2xzem! 15%1.5¢m? . 0.025mL/  [0.025mL/2.5%25em T :zliﬂﬁb\'ill!- au
e 3
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aRPL T AW
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s oo gBenz [Forbiziss, ABEHE {46, Bxcsrenm G, [AHARBUTHE s a5 Ava
I 2L
P ; AR, R, a7 mmn umnman&m
ennLng 1 R e xBRLY TG e
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