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3T3-NR &I & BB IERER (EU/COLIPA i)
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16th Meeting of the Japanese Society of
Alternative to Animal Experiments
4-5 December, 2002
Sohyo Kalkan, Tokyo

Zentralstelle 2ur Horst Spielmann
Erassung und Head of ZEBET
:ewertung von Berlin, Germany
rsatz- und
Ergénzungsmethoden zum BfR
Tierversuch mmt

Topics Covered |

| in vitro phototoxicity testing
@ EU validation study of the in vitro 3T3 NRU PT
@ OECD consultation and improvements of the test

@ OECD acceptance

BfR
z2ebel

In vitro phototoxicity

BACKGROUND of the validation study

OECD 1990/91

No agreement on phototoxicity test in animals

° many different animal models
guinea pigs, mice, rats, rabbits
* no standard protocol

RECOMMENDATION:
Tier approach

1. in vitro testing
< 2. in vivo animal testing

BiR 3. in vivo testing in humans BiR
2ebal 2abok
EU - ECVAM - COLIPA - ZEBET Definition of ACUTE PHOTOTOXICITY
Validation Project "In vitro Photoirritation” (Acute Photoirritation)
has to be distinguished from:
¥ Photoallergy
GOAL STATEMENT ¥ Photomutagenicity
¥ Photocarcinogenicity
"The goal of the EU/COLIPA In Vitro Photoirritation Basic mechanism:
project is to determine if currently selected in vitro R .
methods are capable of properly predicting the UV + visible "QT (300 - 750 nm)
phot.olrrn.atmn potent@l to humans of chemicals - chemicals, absorbing light (300 - 750 nm)
applied via the systemic route or topically to the skin." .
activated ¢ hemical
BfR BiR
2ebol 28bot
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MECHANISMS OF PHOTOTOXICITY

= Uvvis koliemical

Topics Covered |

@ in vitro phototoxicity testing
EU validation study of the in vitro 3T3 NRU PT
® OECD consultation and improvements of the test

® OECD acceptance

BfR
26bat

Design of Phase | (1992/93)

o ZEBET (BgVV and FRAME (UK)
test new commercial assays
o SOLATEX PI™
o Skin?
o (TESTSKIN)
< all laboratories test a new, simple 3T3-NRU phototoxicity test

IMPORTANT:

20 test chemicals used in all assays
Selection of chemlcals: COLIPA

UV-Source Sol 500 } identical
UV-Meter Dr. Honle

Coordination ZEBET BfR
2ebeol

°

Additional Test Systems in Phase |

Hoffmann- Yeast test (candida) Unilever Histidine photo-

LaRoche SOLATEX P1 ™ oxidation
Photobinding to
Henkel RBC haemolysis proteins
180 Oviabilily {% unlrediok doWdtblag) of UVA imad@fion {10 min = 14em2)
Ciba Geigy RBC haemolysis FRAME Human lymphocytes

(MTT)

Belersdort RBC haemolysis Human keratinocytes

RBC Hb oxidation {(NRU)
Histidine photo-
oxidation ZEBET SOLATEX PI TM

(BgvV) Skin?
Living skin equi BfR
2ebok

.UV source: Dr. Hoenle lamp
solar simulator SOL. 500, filter H1

Figural: Spectral powar distribution of a filtered solar smulator

imadiance fmWemT

JUVB 1 UVA visible light

LI
CLTS
1 0 b sttt piae

T T T
250 300 350 00 450 500 650 800 850 700
Wavelergl Inm)

BIR

2obe

UVA sensitivity of Balb/¢ 3T3 cells in 7 laboratories

UVA Senaltivity of Balb/c 3T3 Celis In 7 Laboratories

6JLem2

Sy,

\
N M

BfR
26bot
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EXAMPLE: 3T3 Neutral Red Uptake Test Ketoprofen
(phototoxic but no toxicity in the dark)

e 5

2-10=
0 - 500 pg/ml

1+141=
neg. contr,

2-10=
0-10 pg/mi

1+11=
neg. contr.

BfR

Ketoprofene +UV

EXAMPLE: BITHIONOL, phototoxic

Absarption spectrum
f 1% mgh I DAGO)

oH OH

i s ct oo !
[ ;

. :

& & _ ; e

- o :
[r——— i

3T3 NRU Phototoxicity Test

100 e O e
iradiated
—&— non-irradiated
0 S K- X b
0.01 0,10 1,00 10,00 100,00

Concentration [mg/f]

EU/COLIPA: RESULTS PREVALIDATION

Mechanisto Assays | Comemercial Growth Inhibitlon Assays
Assays
Hiswdine  RBC RBC |SOLA-  Skin? | Yeast  fwmen  bumon  Common

Phota.  Phata- TEX 2K 1300 [ growil lympho-  kemune-  standard
oxidation hemalyan Pi o ZK 1350 | Cinhin, oyies eyles  3T3-NRU

NRU

PTront

rethazine

Chlomeomazine
G-MC

)

2

a “

4 TesA .

2 Dosyeyeline . - .

& sMop ‘

7 Tomeyehse v

9 Amicdsrunc

Vo Bantanal -

W Neuwral Rea .

12 Rose Hengnd -
7

+
GEE R PR A b

B Miroxicn -
11 Conamic Ald, -
14 Chlomexidine -

o -
P50 Livinul MS 40 - - - +
Is  PARA

LR
17 PenicillinG

o LoHusidine

19 Thiowea

2 Lounyi Sultate

THE ECVAM-ICCVAM-QOECD VALIDATION PROCESSI

1. Test Development

QO basis

O need

O protocol

O prediction model (PM) biostatistically based

2. Scheme for Prevalidation

QO optimisation protocol

O interlaboratory transferability

O optimisation of prediction model (PM)

3. Formal Validation
O blind trial
O relevance/reliability for a specific purpose

3. Independent Evaluation & Publication

4. Regulatory Acceptance
9! y P BfR
26bel

EUROPEAN CENTRES FOR ALTERNATIVES
© TO-ANIMAL TESTING -0 :

ICCVAM
USA

BIR

zabst)

ECVAM AND PROTECTION OF HEALTH
OF THE CITIZEN

Other Interested
parties, health
groups, consumers,

animal welfare
roups, etc.

DG Enterpiied

DG Hoalth end
Coneumer
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Biostatistically based PREDICTION MODELS

in vitrofin vivo
correlation

may be simple,
e.g. linear

...0r more complex

Tooemta e L

BiR

Participants of the EU/COLIPA in vitro phototoxicity validation studyj

oeatine (1992-1998)

T

ZEBET a1 the BV
Berli Germe,

s Spelmirm

+ g M P
| bdion Coneo

L Ehd Mg

G Yrack tierbenct

Iy & €oar

nraental Salety Laberston) Wil W
! poma

FRANT Aheraihe Loberien Kol Covee
Uity ot g I

Warnes Mot ekt [T BiR
e P :

2pbat

VALIDATION of 3T3NRU in vitro phototoxicity test
SPONSORS

EU DG XI, ECVAM, ZEBET-BgVV, COLIPA
DESIGN of 3T3NRU-PT

373 mo nolayer | 24h chemical| 1h +UVALUVA [ 24h viability {(NR Uptake)

Prediction model:
comparison of "do se-responses obtained + UVA and -UVA exposure

CHEMICALS TESTED
() Prevalidation Study 11PT 9 NPT not blind

{ll} Validation Study 25PT S NPT blind trial

{1y UV filter Study 40 PT 10 NPT blind trial
RESULTS

(B Vs sensitivity:  84% specificity: 93%

(M) UV-F sensitivity: 100% specificity:  98%

[ in the year 2000 for the first time an in vitro toxicity test was
accepted by the EU Commission into Annex V of Directive 67/548/EEC
on the Classlfication, Packaging and Labelling of Dangerous Substances :
[ Method B 41 phototoxicity - /n Vitro 3T3 NRU in vitro phototoxicity test

[ OECD accepts In vitro 3T3 NRU Phototoxicity Test as TG 432 BfR
zabeol

Topics Covered |

@ in vitro phototoxicity testing
® EU validation study of the in vitro 3T3 NRU PT
| OECD consultation and improvements of the test

® OECD acceptance

BfR
2abat

EXTENDED EXPERT CONSULTATION MEETING ON
- THE IN VITRO 3T3 NRU
PHOTOTOXICITY TEST GUIDELINE PROPOSAL,
Berlin, 30" —31% Octdoer 2001

@ hosted by BgVV - ZEBET
@ 15 Experts from 7 Member Countries plus OECD Secretariat

@ background documents avallable at the OECD website well
ahead the Meeting

@ Special presentation of biostatistical retrospective analysis
of the data and updated Software

@ breakou t groups for text revisions of specific paragraphs,
selection of reference chemicals etc.

@ all Issues addressed, 3 revisions of TG produced, and
consensus reached on the final Meeting Version of TG 432

BfR
2ebet

Retrospective Biostatistical Analysis of all Data
from the Validation Studies

@ Use of classical statistics Instead of Prediction Model
- almost all correct negative chemicals became false
positives if 0.05 or 0.01 error probability was used. A still
not sufficlent separation was reached at an error
probabillity of o = 0.0000000000000000000000000008
AS a consequence PIF and MPE are recommended

@ Between clear neg ative predictions (PIF<2, MPE<0.1) and

clear positive predictions (PIF>5, MPE>0.15) a probability
based gray zone of probab le phototoxicity can b e defined

@ The recommended maximum Test Concentration can be
increased from 100 pg/ml to 1000 pg/mi. without risk of a
higher rate of misclassifications

@ The data interpretation section In TG 432 was amended
accordingly

BfR

265k

- 220 ~



TG 432: Solution of the lrradiation Issug

Figure 1: Spectral puwer distribution of a filtered solar simulator

wo Ve [

UVvB | UVA visible light

o otz P
e ran

o1 1M i1 a1 Aot it

40 800 550

Vit el

R

BfR
z2ebet

Revised TG 432 : Reference Chemicals

Themicr and CAS N 13 MFE [ Absarption | Saivent
el
[Amiindarone EES CEECET I vy tanol
1L 119770524 301 rm
r_y_}_nu!dn)
CHionpmmazine BT [FITET (5 ethannt
|ret, 1690941}

Y DRG] | 3T ORI KLY Sceienrie
Abracen: [ECBEE I RATS) EAEZICTN YT Sectonirily
Pratopombyin %, 353 AT [z am ethenal
Digtum [10865-0)-5]

DN ey water
T Py g
317

1shoutden)
IE et
ahsorpuion

@ provide a biological confirmation of specific solar irradiation used

@ verify that technical modifications (allowed by the increased
fiexibility of the Test Guideline) do not impair test sensitivity
and test specificity

@ verify that other cell lines / cells used, and endpoints other than
NRU used do not impair test performance

BfR
2¢bek

New Software

z2abat

SOFTWARE ,
3T3 NRU PT Phototox Version 2.0

MR
E‘.hutataxv

[ 3T3 NRU PT: summary of of changes...

E

Draft T6 3T3 NRU
Eebruary 2000
v 13 pages v
v 55 paragraphs v
v no tables v
v 1 Figure v
v 14 Lit, references v

Draft 76 432
final 2002

16 pages

56 paragraphs
1 Table

3 Figures

20 Lit. references

OECD: acceptance of the 3T3NRU in vitro phototoxicity test

2000 EU accepts method B 41 into Annex V of EU Directive 67/548/EEC
2000 OECD: circulation of draft guldeline among member countries

[ improvement of biostatistics/prediction model + software required
ECVAM, COLIPA + OECDI no funding for biostatistics available

{ ZEBET provided funding in 2001

[ ZEBET hosted OECD expert panel in October of 2001
[ acceptance of revised OECD TG 432 recommended

[ ZEBET sent Manfred Liebsch to OECD for 8 months
[ ML re-drafted OECD TG 432 in 2001/2002

SUCCESS | OECD accepts revised version of TG 432 in May 2002

[ without ZEBET s active involvement this in vitro toxicity test would
not yet have been accepted world-wide by the OECD.

BfR

%mmfé,
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I OECD TG 432,

TOp’CS Covered accepted May 2002

OECD GUIDELINE FOR TESTING OF CHEMECALS

DRAFTPROPOSAL IFOR A NEW GUIDELINE: 432

@ in vitro phototoxicity testing
® EU validation study of the in vitro 3T3 NRU PT

© OECD consultation and improvements of the test

In Vitro 3TA NRU phototoxicity test

+ Phototoxicity §s defined as a toxic response from o substance applied

| oECD acceptance 2002 0 the budy which is either licited o increased (apparent at luwer dose levels)
after subsequent expasure to light, or that is induced by skin irradiation after

systemic administ rution of a substance,

=

. The in vitre 3T3 NRU phototoxicity test is used to identify the photutoxic potential
of a test substance induced by the ed chemical after expusure to Jight.
The test evaluates photo-cytotoxicity by the refative red uctivn in viability of cells
exposed to the chemical in the presence versus absence of light. Substances
BfR identified by this test are likely to be phototoxic in vive, following systemic
application and distribu tion to the skin, or alter topical application,

zabat

Phototoxicology: Hazard Identification

Human skin model

Initial Evaluation
Photochemistry
(UVivis absorplion)

General Toxicity
(incl. Metabolism

in vitro Phototoxicity Test
(=] {3T3 NRU PT)
(5]

D on X
circumslances ;
Toaaa? progonmony
Testing
- T e ® ‘e ®
Normal Human Epidermis reconstituted by cell culture in chemically defined P
. medium for in vitro testing applications y 4,
Classiy as Photoallergy Photocarcino-
Non-Phototoxic Tesling genicity Tesling
by BfR
2sbal 200l
. rabbits are happy due to progress
CONCLUSION in in vitro phototoxicity testing 1
@Within a very short period after acceptence by the
EU member states the OECD has accepted the
3T3NRU in vitro phototoxicity test
@The international OECD commenting process
contributed to a significant increase in flexibility
of the in vitro phototoxicity test guideline TG 432
@The Expert involvement guaranteed that an
increase in flexibility did not reduce the test
performance of the 3T3 NRU PT
@The EU Commission will amend its TG B 41
according to OECD TG 432 in the very near future
BfR BiR
zabat 28bal
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BAE, BEMRtEY S -BERRREIEER
MEEA

B U =B
* Phase 1 Hi &

EEC/COLIPA Project on In Vitro Phototoxicity Testing:
First Results Obtained with a BALB/C 3T3 Cell Phototoxicity
Assay, H. Spieimann et al., Toxicology in V itro 8 (1994), 793-796.

* Phase 11 T# %2

The International EU/COLIPA In Vitro Phototoxicity Validation
Study: Result of Phase II (Blind Trial). Part 1: The 3T3 NRU

Phototoxicity Test, H. Spictmann et al., Toxicol ogy in Vitro 12 (1998),

305-327.

* Phase 111 §f%5

A Study on UV Filter Chemicals from Annex VII of European
Union Directive 76/76R8/EEC, in the In Vitro 3T3 NRU
Phototoxicity Test, H. Spielmann et al., ATLA 26 (1998), 679-708.

XA &)

—REEYY | PN (S

BRAlME | Y DR | EFN AT

Phase | ¥/ E# sy | VEL | W | 3pM

&

2To

I | 20 7 2 | PP ko

T

B HERR

|30 | 11| 2 | P |ous

MPE| @

& HuEg

|20 | 4 | 2 |PFI%%
MPE

(3 O®IC

N NYF=aq5F—d0E

2) HEFERO PR & OGN
3) HEBREOBRME

4) &M

FHm U 7=

BMEDOHERF
Phase | #13%
FUNUTF =2 5 VR
Phase [l %
T4 Y RTFTHDLNIENYTF=2a Vil (A1)

Phase 111 %%
EHICHEEMRIENTR

B 7=

WERME (44%E%E)
< RIMERAIRA] (10T83E)
- B (45EE)
EME, HEE (91885
- URAEEE, HREBE (318
- EOMEER (117EEH)
- TOfh (7184

- 228 -

| -

i
PR



4-2:2-1) NUF=LgrF—HDHE
(EE  p29)

HEHUES

X ICT - DEERDEHICEDL S
IRPIEENTNCDDEF VY

CDHDE LD

C XEKICEDEDOFMTE, £T7F =B EDLDIC
Bon, E0LSICABEINEDENSFHRETE
bbbl

* Phase IARIZT —4 DEEFHRTD/=0IC
EDLDBIEEFFTo/EDPBLREBEBENTIND
[ AEN

Fes ERELEEEIC,
HELBYT I/ LNTINE D,
2TOY—MIRAThTVSBEOERITEL LD,
SOPH & MR BASIR L

EMNFruvdEnicl & ORE,
7O F - NEROT = OJRVICD WTDRE

BMIcloCE
- [F—4 OH] Ei3An?
SYHTHESNET~5 BEHETELNEDID

F XS [F-S0E] FFMTES N
SEEICIBE, LALALTERZNDITTRED

g

A FUBIC

BEWRTD-0070 Fa—IPSOPDT X
NYF= g  HELBFO IO b D—L0
POy Chesbviaiit)

. MEBOEN

F—4 DEA

H T

EE

. R

23

0w

ITEQFEO

4-2-2-2)  ERGEER & DRI

(REE  p36)

— 224 -



ZBUERA
c NMEKICREEEINTWSTF— & IR D<@

B4 DA THOSNICRRERET D&
EDLDIBHBICEDDDERAND

COHDEED

F BHARICHITHHE (BHR) LvivoTF—4 D
ke

TmO0w>

HE

. F—H DB

I X N7z M B OER & IR OEY) %
& N LY EE - SRR Y 5 B

. HBAOMEEICE T S EME

AEREDHRME CHT R LTORENR AN
FLo

DD E &

vs.Human

vs. Human vs. Animal (or animal)
PIF | MPE | PIF | MPE | PIF | MPE
B 88.5 | 900 100 100 RR.S | 90.5
(R (26) (20) (18) (13) (26) 1)
RRE gun | 889 | 733 | 692 | 917 | %00
(R (10) 9) asy | a3 | a2) | am)
B8 1 TR A 95.8 94.7 81.8 76.5 95.4 95.0
(R (4 | 19) | 2 | (7 | @4) | Qn
BT RN 750 80.0 100 100 78.6 41.8
(B G2) | o) an | o | G4 | D
~H R 88.9 96.6 87.9 4.6 89.5 | 903
R (36) | 9) | (33 | ©6&) | (38) | (31)
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« Phase I BIE

PIF | BE |WRE | BT | EBEF | -8
MA | WA

AT 89.2 84.4 96.3 63.3 88.3
Fg | (203) (45) (188) (60) (248)

B 86.0 90.9 97.7 58.8 86.9
F—& | (200) (44) (176) (68) (244),

()M T —5 LEMT—5 ICL DR,
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*Phase Il #HR

PIF | BE |99RE |RBET | BEF | —HE

A | R

L4 88.0 95.1 98.8 63.9 89.2

F—g | (83) | (41 | (63) (61) | (224)

&t 85.2 95.2 98.7 59.7 87.1
F—4 | (182) (42) (157) (67) | (224),

)T =8 EART—~FICKBHBE.
HRE. BEFNAL. BEFNH, —
HEDOLLE
O E %
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MNA | A

:p7d 93.1 84.4 96.4 73.1 91.5
F—s | (203) (45) | (196) | (s52) | (248)
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pilB] A
s 92.9 88.4 97.4 73.1 92.1
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Feg | (196) (43) (190) (49) | (239)
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HERR %
{alse negative 14 5.88
nositive Zprobable i o 2.1
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phase 11 & Uphase 15— 4 |2 & % S G 8847 (1)
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Halg neguive 1a 6,30 2z 4.24
{positive Eprobable (2 4 1.68 20 8.40
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[ RBEOHECEDD > - HBNE |

HHB [fale negative] prahable £33 clhanoS R
Amicdzrone ) ] 2 0.07g/100m| 1.28
Anlhracene 8 ¥ TEl 1e /6Tl
Fenofibrate 8 | RENITFBY | shiehilysol
Furoseinide 8 1 1 slighily sol less suluble
Ketoprofen 8 1 slightly sol soluble
Musk ambretie 8 1
Nalidixic Na 8 1 0.18/ml 0.9/
Ofioxacin ~h 8 ( 1
Demeclocyeline HCY 4 1
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Qlocpromiang  © 8

PIFDSDC%)

MPEOSTI

RBUAEE IkEBIEE

kEiIEE 1> 1000mg/mL, 2: 100mg/mL-, 3: 30mg/mL,

4: 10mg/mL, 5: Imp/ml, 6 0.dmp/mL, 7: <0.1mp/mL |
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NWICE VST =9 DERBTE/=.
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FEHREBARIEDODARY b

e Natural surlight

s Suntest CPS (Xenon erc lamp)
e SOLS00 (Metal hatide arciamp)
=s UVA 1the

== UVB tube

frradiance (relative value)

L.

300 350 400 450 500 550 600 650 700 750 800
Wave length (nm)
NIRRT

SPECTRORADIOMETER USR-30

SEOMGSREERT (Dr. K. HenledtBY)
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(Model 758) RIEE

CHLIUHIRR & B W\ e /D REBRIC K B

ale =24
HIREDRE
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g w
§ 5r § 75
2 S
S o
3 sop 3 5of
3 3 /\/
2 2
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5 251 5 25
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by 0L#
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@t/ r7-03v7. 035mWiant, 19HEIRE. 0.4 Jiof
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Sunlight Simulator

SUNTEST CPS (ATLUS#8!) SOL500 (Dr. K. Henle $)

(Xenon arc lamp)

IR
(Metal halide arc lamp)

CHLAVMIRRZ RV BdRERRICLD

HRIEDORE
90
-]
A Suntest CPS (Xenan), 1.0 mWicm?
@ ® Suntest CPS (Xenon), 0.6 mW/cm?
60 @ Suntest CPS (Xenon), 0.35 mW/cm?
—_ SOL500 (Metal halide), 1.8 mW/cm?
2 A
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<«
'_
30 }
2
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£
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o 1 2 3 4 5 6 7 8
Irradiation dose (J/cm?)
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ok D RAREDHE
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B 8-MOP (0.02 jig/ml) eem
0
8 S ¢
S 100 100 O
2 <
2 g
E o
g 5
S Z
S 50 50 2
s <
@
0 0

WA {ntensity (mW/em?) 0 025 05 1 2 4
Irradiation Time (min) 50 50 50 50
UVA Dose (Jicm?) 0 075 15 3 6 12
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3.7 mWicm? (11J for 50 min)
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