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OECD WORK ON
CHEMICAL SAFETY

AND BIOSAFETY

2021-24

@)) OECD

POLICIES FOR SETTER LIVE

https://www.oecd.org/env/ehs/work-on-chemical-safety-
and-biosafety-2021-24.pdf
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BETTER POLICIES FOR BETTER LIVES

Annual global sales of the chemical Industry, 1998-201/,and OECD projections tor 2060 (USD billion)

21748
billion

4273 il
billion
2447 billion
billion

1998 2008 2017 2060

Sources: ACC (2018), 2017 Guide to the Business of Chemistry; OECD (2019), Global Materials
Resources Outlook to 2060: Fconomic Drivers and Environmental Conseauences.
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Aodern life without chemicals would be inconceivable; chemicals are part of our daily life:

NORGANIC CHEMICALS, PETROCHEMICALS, SPECIALITY CHEMICALS DERIVED FROM
YETROCHEMICAL DERIVATIVES BASIC CHEMICALS
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OECD FAMIA RS1M4> EMEREICEIT S
TGEEMIEERZAWVWRVWEHEREDEIS (2025)

wag:] TG in vitro, in
chemicoD TG

BRI 3 3
R IERBT4E 2 1
JEEE 3 3
AR R34 10 9
L EBRHROABEITRESHRBRL 27 L
e RZ IR LY 2 1
y=Lyre=-1 s 13 5
AN <EL 6 4
TDAth 29 1
(=1 /76 31
@) OECD 40%HZER |

BETTER POLICIES FOR BETTER LIVES

OECD:http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm



HAERADNBEREUEAREEDTG

in vitro, in | BARADEEEL

chemico® fe sl BRIEEN

TGEX
BEIE 3 1
R @RI EE 1 1
p =4 3 1
BRI 9 3
R &R IE 4 4
e 7 RN 1 0
BinsE 5 0
PRI h<EL 4 3
T A 1 1
ast 31 14



EIRBRAEE(BIRZ) MEIMRUIZOECDOE MERICES93TG(2025)

TG No. | TG ¥R

REEEMRER GHEE TCA3LIZIISREETILNEENS)

430 InvitrofZ B BB © BEBXIETAER (TER)

431 InvitroZ/BJZ B4 : b FREET/LHER

435 R EEEMEMD 72 % Din vitrofE/N U 7 3R E
BERSRE (1 REBRE TGAVIZIIEREETIAEEND)

439 In vitro 7 JE RIBUE © BIBEE FREARE
SEMERE  CHEERE

432 In vitro 3T3 NRUYEL & M EBR

495 ROS7 vt A

498 BEERKRETIL

BRRIBEERER (7EABRIE, TGA2ICIAETILAEEND)

RIS 2ERZBEEZ5 TR THFm. B L0 RREBME X 2IFRICHT 2BRREBEMIC

437 NETIVEOR MBERAERET 27200, v ABEZAVSEEES LUEBERRE

NERICHT 2EEEREEEZIERITIHFER. LN BRIBEEE ZIZRICH T Z2EEREBHMEIC
438 NETIRBORWMLERARET 2700, =7 b UFEHERS B2 R85
460 REEEYMESSORICHT2EELARBEMEZRET 27-HD 7L Lt 4 VgHEARE
467 R R84 Defined approach

DERICH T 2EELRESEZS TR I TIFEmM. B L) BRIEME £ 7ZIZRICHT 2EELRIEBESSE
491 AT ZHBORWMLBERERET 27-H 0. invitro [ERERES

IRRBIE £ - I ZRICH T 2 EELESEICOET ANEDOLRWMLFERZRET 27200, BiFHEtL
492 A

F%H%ﬁﬁ%ﬁ/ﬂ

492b BEMHRED-ODOBEBEE FARHERE
494 Vitrigel-EIT
496 Macromoleculr test

mnF | BARTHFEINGE



ENIRERNEE(BESIRX )P ERUIZOECDOE MERRICES593TG(2025)

TG No. TG TR
EEREMEREE  (GHostER%)
449C In ChemicoZ JE BRI © R7'F FiEE1E55% (ADRA, DPRA, kDPRA)
442D In vitroFZ JE ReAEME © BLHIEERL K —% —7 v+ 4 (KeratinoSens, LuSens, EpiSensA)
442E In vitroFZ J& BAAEIE ¢ & MRS EMEER (h-CLAT, U-SENS, IL-8 Luc assay. GARD™Skin)
497 % & Ri B4 Defined approach

NIRRT ) —=

7 (T3E&i%, TGASSIZIE3DDEER L. TGA93IZIF 2 BRENEEN D)

MREFHETG b FME O A v o7 3= MEEOBEZ BN E Lz, ZEICFEBAIN

455 72t hT R h a7 o BIR-0DEEEIEMAL (STTA)RER

456 H295RMMfi AT 1 A RAEGRT » & A i

458 Ty RarUoBZK (AR) EE) - FEPAIREZE N7 A7 =27 b T U ATENMEL (STTA) Rk
493 PERERLVETG (L2 Db MAMZ =2 b a7 v Lt 7% —(hER) invitrolk ERFEET 7 4 =

7 4

BEinstsik  GEEE)

471 B 18 ) 22 R LR

473 M FLEE I 2 FH VO 72 in vitroe (o R 52 i 5k B

476 HprtiE (=1 & xpri@ s+ 2 F W 2 FLIEMIL Oin vitroiE (s 122982 B ek
487 W LB AT & AV 72 iin vitro/ M AR BR

490 F IV X —BEAF 2 O T Oin vitrodg (s 28R4 SRR

RRRIGER  (1EERR)

428

In vitro 52 Ji§ W N GRER 15

wEsEHER  EEE)

444A

IL-2 Luc assay & IL-2 Luc LTT

OECD:http://www.oecd.org/env/ehs/testing/oecdguidelinesforthetestingofchemicals.htm
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N . " ey
NBRL|7 LIV > %8
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)
1 |EFAMES UL ol 25.1
2 |mER= v 7L ol 23.7
3 E{as/NIL bk £ 8.4
4 p-72x=LIOFIY Lt & 7.0
5 [visFd—i NBY) HH 2% 6.3
6 [HIL/NEEY O LAY 5.5
7 ERESY 1Lt & 4.4
ter-7 FILT7 =/ — LRIV |,
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9 [FSLEEW m WA INEY) 3.4
10 &b 38 = JKER £E 3.1
11 | 75304 L UGERIE EEH& 3.1
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EIE#ASE : Cosmetic Sciences. 2024.10, p67



R RE R/ R ERICBI T3 TG(2025)

TG No. TGEIR

FZERAEIEER  (BT8TG)

406 Skin Sensitisation

429 Skin Sensitization, Local Lymph Node Assay:

442 A Skin Sensitization, Local Lymph Node Assay: DA

Skin Sensitisation, Local Lymph Node Assay: BrdU-ELISA

4428
or —-FCM

4a>c N ChemicoBIERAMFIE - RIFRiEEMEER (ADRA, DPRA,
KDPRA)

a4op [N VitroRZBRAFIE : Fftiliietiz AL y4 (KeratinoSens,
LuSens, EpiSensA)

aarp [N VitroRIERAFIE : ENMlRARIETEER (h-CLAT, U-SENS,

IL-8 Luc assay, GARD™Skin)

497 Defined Approaches on Skin Sensitisation

TG442 ~AMEE R TIZFH I TET 4 Uy,
@// OECD

BETTEF



https://www.oecd-ilibrary.org/environment/test-no-406-skin-sensitisation_9789264070660-en
https://www.oecd-ilibrary.org/environment/test-no-406-skin-sensitisation_9789264070660-en
https://www.oecd-ilibrary.org/environment/guideline-no-497-defined-approaches-on-skin-sensitisation_b92879a4-en

Health effects

Test Guideline No. 406

Skin Sensitisation
RSO o et |

2. Both the Bushler and the Guinea pig maximisation fests use animals. For amimal
welfare reasons, these tests should only be conducted as a last resort, if justified e.g. when
other skin sensifisation test methoeds are not applicable.

3. In the ornginal Guideline 406, four adjuvant tests and three non-adjavant tests were
considered to be acceptable. The present TG describes two types of tests: the Guinea pig
maximisaton Test (GPMT) of Magmnsson and Kligman which uses adjuovant (Frennd's
Complete Adpmant (FCA)) to potentiate skin sensifisation (IWIW3)(4), and the non-
adjuvant Buehler Test (3)(6). Both procedures are presented in detail.

4. The Buehler test has shown to be less sensitive than the Guines pig maximisation
test (7){8). Both the Buehlar and the Guinea pig maximisation tests provide data on skin
sansitisation potental and lmmited informaton on gquantitative potency depending on the
dose level selection. If information on quantitagve potency is regquired, other test methods
{such as the Local Lymph Mode Assay (LLNA) or appropriate non-animal methods) should
be nsed to provide the necessary information on sensitisation potency.

19
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LLNA . TG429

Fizure 3-1 LINA EC2 and Human Eezult: by GHS Potency Category for 136 Substances

1 I::ll:}l: I::“:-_:Il: - i & i & : dokid ki MAESILE & i 4k 5 A & & L ]
: = Dt 1
i [ e i ail .
1 DDDE‘E N i 1 LLkA H omect predich
': =i 1 I L IF '] . ¥
e 5 P e .
§ = 10000 - ; . :
g — i u -
T e " -"- .
= H . ]
= ﬁ 1000 4 " "lgywh . ow .
E (i S0 guemrmrmsmsmsmsmsasanaan i;';'-""i"l.".""l' """ I """"""""""
Maxitan ik} L I :.- -. ..,'\- . “m e u - . -: . '
nil [_r:l E 1 DE 11C .|. o | 'I..I.! i = L : = * II i .I I.I T :
5 f ol m |I
T - ) H Elusty| ghycyl ether (30965 ’
10 = |,
“:"‘ ”“"' I " - : Mgt ansy ke aceiong (515
r{ ( 1 L] I E 1 L] I
(.01 .1 1 2 10 100 1000

Teachoa

Geometric Mean EC3 (%)

vepend: » HumanTILMA sensitizers (n=§3); & LLNA false positive (n=33), v LLMNA falss negative (n=13);
@ Concordant negative (n= 25).

Abbreviations: DSA,, = induction dose per skin area, in wg/cm’, in a bumen repeat-insult patch test or humen maximizagon
test that produces a pasitive response in 5% of the tested population; EC3 = estimatsd concentration of a substance
enpected to produce a stipmlation index of 3, the threshold vahee for a substance o be considersd a sensitizer in the
LLMA; GHS = Globally Harmenized System of Clazsification and Labelling of Chemicals (U 20097, LI.MNA = murine
local vmph pods assay.

TCCFAM Test Method Evaluation Report
21



LLNA-DA

1. 2. 3. 7days: Chmical application on both ears
Expose 1 day ago: 1%SLS solution application

7

/

=)

Mouse CBA/JN 2 8~12w 8day: Collect lymph node
ATP measuremnt

This assay was accepted in TG442A

INICEL

st AL


https://www.daicel.com/

LLNA—BrdU: ELISA

Chemical application BrdU injection |——) Collect lymph node

v v v V
I I I I ; I

DayQ  Dayl Day 2 Day3d Dayd  Dayo



https://www.cerij.or.jp/index.html

!GGVAM ) Interagency Coordinating Committee on the Validation of Alternative Methods

Historical Accuracy of Animal Tests Against
Human Data

LLNA GPMT / Buehler

.

Hazard Potency (GHS) Hazard Potency (GHS)

72%-82%  54% - 60% ~12% ~60%

ICCVAM. 1999. NIH Publication No. 99-4494
ICCVAM. 2010. NIH Publication No. 11-7709
Urbisch et al. 2015. Reg Tox Pharm 71:337-351.
Hoffmann et al. 2017 in preparation
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R ERBAFIECHITBA0PYITIS A

Chemical
Structure/ MIE Cellular Level 'I:ssutla c:'ga'l‘
Properties nue e
Covalent T-cell
Electro- Protein 5 Keratino- Dendritic Activa- 3 Skin
philic D Binding to cyte > Cell > tion and Sensiti-
Chemicals Skin Activation Activation Proli- sation
Proteins feration

Figure 1: Flow diagram of the pathways and the intermediate steps associated with skin sensitisation
(adapted from OECD. 2012a).

&) OECD
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OECDIcH|} 3 EERB/FIEDAOP(2012)ETGs

Chemical 1 o
Structure/ MIE Cellular Level —y rgan
: Level Level
Properties
Covalent T-cell
Electro- | _ ~| Protein Keratino- Dendritic 3 Activa- 5| Skin
philic [ Binding to E cyte 3 Cell tion and Sensiti-
Chemicals Skin Activation Activation Proli- sation
Proteins feration
TZGO4142C TG442D TG442E TG429 TG406
@/ / OEC[() ) (2015) (2017) (2002) (1981)
27
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ADRA¢DPRADAIGER FUJIFILM

ADRA:Amino acid Derivative Reactivity Assay

° [ ] L] [ iﬂ_aﬁ*ﬁ
DPRA:Direct Peptide Reactivity Assay
Depletion
ADRAE > < . S —
C:}‘SJSIJEZULFS%;Z \\&
P /EBICUV .
nchstl). N R
Lumsiz~~ (N R B 1 | BT ST N A | I IERUE AL
it o €— NAC/NALEH® ’L
(150uL)
== 7R Control Re;ction
50pL peptide mixture
HRERYNEIRE
RiE ADRA
2405z it .
25C) BB E
I3 : 281 nm
m . $43% © 284/333 nm
DPRAEL = [ [ 2457 I7
N . i Mean Depletion : 4.9%
PG (RAFD = S
Cj:z?ﬁ-[j:rp;jg;e-Ala-Ala-Cys-Ala-Ala-COOH l | € NTFRER : DPRA
sine ide 8 N
Lic-NI?Iﬁg-Phe-Ala-Ala-L_vs-Ala-Ala-cOOH ‘ € EER BUBRE
-, I3 : 220 nm
RIGESE : 1000pL PDSALFP
= Mean Depletion : 6.38%

28



DPRA:ADRADLELEE FUJIFILM
DPRA(P&G) ADRA( ';.Z':|:74' WL)
YATAY % ~\/174/ ______ \Z/y
@ﬁaeﬁ NH HS OH OH \) ‘
S A R e /,
v YRFALUE VS UERAFE
RIEHR | 24xxT75E  ~TFK X7 4 L HEE 5w
B{E 22t MEIRNTF K&2ER EXT7M1NVLOBELILEERAN - 7 FHRETH
TRATPI/BOVATFAVELRYSY |(IKESVHARLERBHEE. EXRICLIBRE
tESTACEEHRAL R, REDATRELF 72V UVRICECRATIH DL
BV EEALET7I/EFEFEERANS,
EENEOBRRE 100mM | #1/100 O >1mM (or 4 mM—1/25)
| ,
AERRE 220nm | #11/100 OBE > 28 1nm
RISEPTOILL £ — — it
SOBOME | | o poe B R VT > g
-)ttigllﬂ (LB R % 4 T - pr—— > ; 73 JBREH)
S ey | S R [ EIELEEREOL-/SH j\_L_
EREAE ? A[HE (0.5 mg/mL)
R A O] HE JHE (IR HLER)

ME. S<OI—F—n5OBL -

AZERE D-ENN

BEYOMNEHSIEE (0ECD TG442CHFERE &) =




BSREERLENVIREZE (EHKE) DLEB
— 82Y)EORAFIETARBE -

ADRA DPEA
0.5 mg/ml 1 mM? 100 mM?
Predicted classification Predicted classification Predicted classification
S NS total S NS total S NS total
S 47 6 53 43 10 53 46 7 53
chmed R T g T
Classification™ |0 miy & s
total 51 31 82 44 38 82 49 32 81
sensitivity: 83.7% sensitivity: 81.1% sensitivity: 86.8%
specificity: 86.2% specificity: 96.6% specificity: 89.3%
positive predictivity: 92 2% positive predictivity: 97. 7% positive predictivity: 03.9%
negative predictivity:  80.6% negative predictivity:  73.7% negative predictivity:  78.1%
accuracy: 87.8%0 ACCUracy: 86.6%0 accuracy: 87.7%0

“Basad primarily on LLINA data
1: Data cited from depletion gf NAC and NAL (Fuyjita et al, 2002, 2: Data cited from deplstion of cysisine peptide and bisine peptide (Gerberick et al, 2007)

30
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Yamamoto et al., 2019, J. Pharmacol. Toxicol. Methods, 97. 67-79.



The KeratinoSens™ assay

Mechanistic basis: addresses responses in keratinocytes
(key event 2 of the skin sensitisation AOP) by measuring
activation of the antioxidant/electrophile response element-
dependent pathway (Keap1-Nrf2-ARE)

Test system: human keratinocyte-derived cell line with a
stable insertion of a luciferase gene under the control of an
ARE element

Endpoints measured: luciferase gene fold induction and
cytotoxicity (MTT assay)

Protocol: Cells exposed for 48h to 12 concentrations of test
chemical (dose-response information). Luciferase fold
induction relative to induction in vehicle controls quantified
by luminescence analysis

Controls: positive (cinnamic aldehyde), negative (DMSO used
as vehicle)

»=Vvito



R & B AE BRI ERREpiISensA

EpiSensA (Epidermal Sensitization Assay) Saito e &l Toxicol. In Vitro 2017

Vehicle : Acetone:Olive oill = 4:1(A00), Distilled water(DW), 50%EtOH
- selection criteria : a chemical is soluble at highest concentration

- selection priority : AOO = DW = 50%EtOH

Max. applied concentrations. : Solid; 50(w/v)%, liquid; neat

Min. applied concentration : 0.02%

Chemical exposure Gene expression
(Real-time PCR)
-5 pL
2-fold serial dilution \ y
3 wells/group, 1 run e Cell viability
Lablyte &h (LDH assay)
EPI-MODEL24

KaO
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https://www.kao.com/jp/

SRIEV RN EEI O ML

=B IIR

B E > =R - h%E riEzs —>
15~308% ~0 A28
- —> ' -—

—> MTTE —> HITF
4 HEREER (%) = 4907 L— )= —C kBB FERE

[(%&%#@g%ﬁ%¥®0D570 - %ﬁ%ﬁ#@g%ﬁgﬁi@ODwo) - (Blank£$®0D570 — Blankﬁ@OD“O)] :
[((BatE S BBEE D ODsy — M BBEL D OD,s,) — (BlankEE D ODs,o — BlankEE D ODgsy)]

Y EELHE
SR = 50% — UNGHS X422 (Rl
SHBaAsE > 50% — UN GHS X949 (GERIEH)

x 100
* N=3DFEHE
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BT IV INAFT—Nh—>
l:-—Z! iﬁﬁ ELF& ﬂ!ﬂ&’iﬂ
RhEET L ﬂﬁ‘? ilﬁ.'i;
ATFS DNAJB4’
IL-8 GCLM

faiLEm|

%ﬁfﬁ.gﬂﬁ i% : Epidermal Sensitization assay (EpiSensA) D#i &

EpiSensA T, BEFAF R IDIIDOF—AAVMEBEBER, 3 0REORE.
MEEROEE) ERROECHERECFREETIIL(REETILERAWVND. £ . ER
EESRMNGE (A IT—H—,L T BREDHICEREA D2 OO MIEMRGE (RER
HHEIUMRRLE) SBELT -, 400 REF(ATF3, IL-8, DNAJB4E LUGCLM) # ALy
5. %8 . AP *CRUEZATE, DNAIB4S LA UGCIMIZ, AR TH ICREL-7—
Hh—REFTHD.

KaO
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https://www.kao.com/jp/

a-Sens® as FBS-free test system
for detecting Key Event 2 (ARE-Nrf2
activation) of skin sensitization

P a-Sens® is a me-too assay for OECD TG442D: In Vitro Skin Sensitisation.
ARE-Nrf2 Luciferase Test
Method.

P a-Sens® is an assay to measures transactivation mediated by Anti-oxidant

Responsive Element (ARE) induced by chemicals.
@

< sensitizer@ 9 gene expression
- ) iy > j o
j’ — i I
oy ARE/EpRE
» Existing methods in TG442D: KeratinoSens™ (KS), LuSens

» Motives to develop a-Sens®
Avoid to the use of FBS for animal welfare consideration
Streamlining to reduce assay resources
Reduce false negatives/positives

CERI e | e Y= E S i) e o

Chemicals Evaluation and Rescarch Institube, Japa



https://www.cerij.or.jp/index.html

2 R AFIEERh -CLATD/RIE
RAFEEIBE EIE LIRS TIRZE

FRETUR

MHC classlI
CD86, CD54,
CXCR4, CCR7%

BAMIA>
TNF-a, IL-1b,
CXCL8 MIP- 1b#

QM.

[—4
HTHELRE D28 N LFA-1 YRS
ST\ AfkE T cell Notch3, SLAM,

BMP6%F

AEREGREV T, ERflllehRERICEAD RN
[RCHBCD86,CD54NFHRNZE(L* (CHH

*:S. Aiba, et al., Eur. J. Immunol., 27, 36
3031-3038, 1997.



https://corp.shiseido.com/jp/

BB RAF s BRh-CLAT EDBIE

o 70 L 50 SHISEIDO

‘3@"“‘"

24h

=
R ERE T
m%%ﬁﬁ%%@ JO—HA hA—4—
(CD86 & CD54) [CkZMHf

*Ashikaga et al., 2006, Toxicol. in Vitro 20(5), 767-773.
Sakaguchi et al., 2006, Toxicol. in Vitro 20(5), 774-784.

PRI E R HEqE:
AR BREE (O I DIEMEIEEERFIZEL U
CD86 RFI > 150% or CD54 RFI > 200%

“h-CLAT"tdn
human Cell Line Activation Test, tMEFROIZEMARZAVTEE(LIER

37


https://corp.shiseido.com/jp/

50 SHISEIDO  Results of h-CLA KaoO

DNCB (extreme) Propyl gallate (strong)
700 ’\8 2500 100
600 | < Ll 1 g0 -u- CD86
~ 500 —-- CD54
oQ 400 | 'E. 1500 1 60
) I — —4— Cell viability
— 300 S j000f 1 40
50 b 7 " S R I _
(=4 > 0l 1 % RFI =200
100 f — I BERELELE RFI=150
0 I | | 0 8 0 0
o 2 4 6 8 10 12 0 100 200 300 400 500 600
Test doses (ng/mL)
?I:fgc?éf:tlg‘te Eugenol (weak) SLS (non-allergen)
2500 r 100 350 100200 -------------------- ply ki o 100
2000 | ] | go 300 B 80 15(fusssunsuansannsannsanssansieashansanpuanss 180
60 250 160
1500 | 199 200 < 60 100/
1000 y l\l 40 150 == T W 1%
o | 50 100 1o 0l {20
50 | 0 o 0
0 0 0 0O 10 20 30 40 50 60 70 80

0 200 400 600 800 1000 0 100 200 300 400
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IL-8 reporter cell derived from THP-1 (THP-G8)

IL-8 promoter (-5059 to +144 )

SLR
G3PDH promoter(-1373 to +128)

1. Cell line

A stable IL-8 reporter cell line, THP-G8,

was established by transfection of the

following 2 plasmid vectors into THP-1.

1) SLO luciferase genes is regulated by
the IL-8 promoter.

2) SLR luciferase genes is regulated by
glyceraldehyde 3-phosphate
dehydrogenase (G3PDH) .

2. Luciferase activity

Luciferase activity was determined by a

microplate type luminometer with multi-

color detection system, using Tripluc®
luciferase assay reagent. The activities of

SLO luciferase activity and SLR-luciferase

can be measured simultaneously and

guantitatively with optical filters (Nakajima

et al., 2005; Noguchi et al., 2008).

Takahashi T et al. Toxicol Sci, 2011
Kimura Y et al. Toxicol in Vitor, 2015
Kimura Y et al. J Toxicol Sci, 2018
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The IL-8 Luc assay as an in vitro sensitization test

IL-8 Luc
assay

Non-

Allergen allerzen Total False negative 21
g False positive 10
Allergen 70 3 73 Sensitivity 79
Non-allergen 19 26 45 Specificity 20
Total 89 29 118 Accuracy 81
Incubation time 16 hr
| 9e@wvelldplate | l Incubation time , l Measure ,
30 minto 1 h or more 16 h ( IL-8 Luc assay) Automated and 20 min (IL-8 Luc assay)

Manual and dependent on 24 h (h-CLAT) Several h ? (h-CLAT)

the number of chemicals 48 h (Keratinosens) Automatted and 20 min ? (KeratinoSens)

Neither preculture nor viability testing is required — At most 4 days for one chemical

Kimura Y et al. Optimization of the IL-8 Luc assay as an in vitro test for skin
sensitization. In submission.




TG442EADGARD™SkinDiEl

GARD (SaaS) i |
| I BN B DI BN BN S e . ﬁ N BN BN DI BESE BN DS B B B
Test Facility n |||---—--—-----| I
I
al : :
N | : I
Test Facility 2 ! T j I
| |
= ]! ¥
Test Facility 1 | l 1 L
I |
[ |
q L
: I Unknown location
I i I Managed by the vendor
Lk : ! Public Cloud
- . P | Calculation software | I
ol | : GARD Data Analysis i |
o / N | I Application (GDAA) !
s I I
| I I [ :
e TR T I I e o o o - l i
,GI*T: I i Vendor Senzagen I Data Center
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GARD Input Finder - Determination of the test substance concentration, where the cells
react and 90% z 5% survive (RV)

Test substance

[ ]

- ¥ — ‘ — v - Grown SenzaCells are incubated
ﬂﬁ*_f*}kﬁ_ ﬂ a-,fr :a-sg e T e with different concentration of test
- S —F = substance

GARD Main Stimulation: Three independent experiments on the different batches of cells

. — RMNA hybridysation with
o % —_ |65 , | . 196 genes selected for
el E sensitisation.
Incubation with = P After hybridisation RNA-
the RNA isolation  RNA quality check with samples are prepared on
test substance of Bioanalyzer a cartridge by an
determined nCounter Prepstation
concentration
5=NZA

Data analysis with nCounter Digital Analyser =N

RNA Q'HEHT_}-" check and data Eﬂﬂf_]p"SfS in collaboration with SenzaGen AB
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QC according to ‘::>
NanoString standards

Normalization E:)

GDAA (Cloud)

A
N

Upload data to ]

C 2 Calculate (]
GDAA -
Cell Measure RNA on
stimulation = NanoString = -

Figure 2. Schematically illustrates the workflow of the Test Facility and its interaction with the cloud-based GDAA software.
In short, the Test Facility performs the GARD® assay and obtains NanoString RCC files which are uploaded to GDAA. After
Quality Control and normalization, the data is fed into the prediction algorithm. The output predictions are provided to the
Test Facility both onscreen and as a downloadable Prediction Report. All activities in the lower box (Test Facility) are under
the responsibility of the Test Facility.

Test Facility

S=NZA AIY) 57 RFIFAENTGICEE SN
=N 23
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KeratinoS

80 77 85
80 78 93
> BEIRTOFARME Z 3 TSR0\,
> BEHIYIENZ U,

ADRAD FRIFERIE., EERAOEH L 7=, DPRA, KetatinoSens™$ & U'h-CLATD FRIBE 1. £ Z OECD
guidelines for the testing chemicals, No. 442C (2015), No. 442D (2018), and No. 442D (2018), 2 o5 H L 7=,
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Concept and validation of Defined Approaches
and IATA

Defined Approach
Fixed information sources
Fixed Data Interpretation Procedure
% Can be validated and falls under MAD

Integrated Approach to Testing and Assessment
Flexible approach
Weight of evidence/expert judgement

» Need for a confidence building framework

Jodo Barroso (Joint Research Centre, EURL ECVAM)

&) OECD

BETTER POLICIES FOR BETTER LIVES 47




&) OECD

BETTER POLICIES FOR BETTER LIVES

Section 4
Health effects

Guideline No. 497
Guideline on Defined Approaches for Skin
Sensitisation

14 June 2021



Guideline 497&(3 7

20216H14H. OECD (#ZBm1IFAFEEE) (3. K&
RHEDOHETE ATV (DA) (CLBFTLWLWHARS1> (OECD GL
No. 497) &FEEKUIZ. CNIEEFHLLILTOOECDHA R31>
THH. U TFICRIBEEIN RS MERS EFNTULS,

1 ¥)&Tin vitroal B EDIERZHAEDE TEHIM I 2F%

MAELEN.

2 #1&Tin silicoDF)

I HASOEEHMm(CH])

3 FlH T bOEBENFHTENT.

EEEEEEEEEEEEEEEEEEEEEEEEEE

enic.
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OECD: Guideline Defined Approaches @//OESID

for Skin Sensitisation

1.2 out of 3 Defined Approach for
Hazard Identification

Classify

2. ITS Defined Approaches for omsaome| L
Skin Sensitisation Potency following e
the Globally Harmonised System

ITSvl ITSv?2

Score h-CLAT MIT DPRA depletion DEREK Score h-CLAT MIT DPRA depletion QECDETB
3 <10 pg/mL 242.47% - 3 <10 pg/mL 242.47%
2 >10, 5150 pg/ml.  222.62, <42.47% 2 >10, <150 ug/mL ~ 222.62, <42.47%
1 >150,<5000 pg/mL  26.376,<22.62%  Alert 1 >150,<5000 pg/mL  26.376,<22.62%  Sens
0 not calculated <6.376% No alert 0 not calculated <6.376% Non
Potency: Total Battery Score Potency: Total Battery Score
Strong (1A): 6-7 Strong (1A): 6-7
Weak (1B):  2-5 Weak (1B):  2-5 50

Not classified: 0-1 Not classified: 0-1



Figure 2.1. Decision tree to be used for the 203 DA, taking into account borderline results

Conduct any two aof the assays addressing the
three KE of the 203 DA

2 concordant
(and non-

borderline}
results*?

2a3 DA conclusive; use DIP: - . e N
sensitiser or non-sensitiser Conduct third assay addressing the remaining
KE of the 263 DA

2 concordant
{and non-

borderling)
results*?

2a3 DA inconclusive;

E:E DA conclusive; use DIP:*,:'
Further data / information needed

nsitiser or non-sensitiser

Depending upon the intended use, including regulatory context, results in the borderline range
above the decision threshold of the prediction model, might be considered positive. In this case,
two paositive outcomes can lead to sensitiser prediction.

o [
s’
N

5

@) occp FEEDRE (BEE0HS
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EEEE (AD) DERE

« From the DA individual information sources

A

&) OECD

BETTER POLICIES FOR BETTER LIVES

[ Applicability I

Limiting
condition

Solubility
threshold

LogKow > 3.5

Lysine-reactive
chemicals
(exclusive)

Pre- and pro-
haptens

Strong
fluorescent

DPRA? Kerat,':,"se"s h-CLAT?
Yes, below: no Yes, below: no
acceptance of acceptance of No
stand-alone (- stand-alone (-
Jve Jve
No
Yes Yes acceptanc
e for (-)ve
Yes, not an Yes, not
. No .
issue anissue
No for (-)ve No for (-)ve RO -
Jve
= = No

Derek OECD

Nexus Toolbox
Yes Yes
Yes Yes

ENENDFFEDADDER]

BASF 2/3? KaolTS?
Only if h-
CLAT not No
used for
(-)ve?
Only if
KeratinoSens Yes
™ not used?
No for (-)ve N
Jve
Only if h-
CLAT no Np
used
52



UncertaintyDf#E (R T

-In vivo (Human and LLNA database) ZEEKFHESET
HBEUV168¥IEDUA M
-203D1BA. in vitro testicHlFdBoaderline®D:EsE

Table 3.1. Summary of the experimentally derived borderline ranges for the 203 DA

-

Endpoint  Cutoff  TGborderline Validation study mean
range
DPRA Mean peptide depletion 6.38 3-10e 495-832
(OECD TG 442C) (%)
Cysteine-only depletion 13.89 9-17¢ 10.56 - 18.47
[%]
KeratinoSens Luciferase induction (fold- 15 na 1.35-1.67
(OECD TG 442D) change)
h-CLAT Relative fluorescence 200 na 157 - 255
(OECD TG 442E) intensity CD54
Relative fluorescence 150 n/a 122 - 184
intensity CD86

&) OECD

BETTER POLICIES FOR BETTER LIVES



HZ (. h-CLATDPrediction model

Procedure for one full run:
YES

CD 54 induction = 157%
AND NEGATIVE
CD BE induction= 122%7

& No ﬁ NG YES

YES
CD 54 |nd:;t;}un = 255% |:> viability = 5007 |:> BORDERLINE (BL)

CD BE induction= 184%7

203D E. h-CLAT TG®Dprediction modell3&&Lx& L5

u LI ™ YES
CD 54 induction = 255% YES
AND / OR viability = 50%? |:> POSITIVE
CD 86 induction = 184%7

Perform at least two independent runs.

- |If two are POSITIVE, final cutcome is POSITIVE

- If two are NEGATIVE, final outcome is NEGATIVE
- If two are BL, final outcome is BEL

In case first two outcomes are not congruent (mixed results from BL, POS and/or NEG) a
third repetition is made and final outcome is based on the two congruent outcomes.

[TWO BL] or [one BL, one NEG and one POS] — Final outcome BL

Annex 1. Figare 1.3. Flow-chart of the h-CLAT prediction model taking into account borderline ranges and
multiple runs to conclede on borderline results within the 203 DA. The original threshold for a pesitive
classification 15 150% induction of CDVE6 with a statistically derived borderline mnge around this thresheld of
122 - 184% and 200% mduction of CD54 with a statistically derived borderline range around this threshold of
157 - 255%.

&) OECD ITSOIEE MIT = min(EC150 CD86. EC200 CD54) .,

BETTER POLICIES FOR BETTER LIVES




Table 2.1. Hazard identification performance of the “203” DA in comparison to LLNA
reference data <

a LINA< =

203 DA< Non<'| Sens< i«

Non¢’ 226 19«

Sens<” 4 89«

Inconclusive<|  7¢ 27€ i«
DA Performance vs. LLNA Data< /2-0?3\ «
(N=134)<
Accuracy (%)< 83%+ «
Sensitivity (%)< 82%< “«
Specificity (%)< 85%¢< «
Balanced Accuracy (%)< N\ 84%< /S =

N———

Table 2.2. Hazard identification performance of the “203” DA in comparison to human
reference data<’

! 7 | TTr. ____

Non¢« 7€ 5¢
Sens<’ 1< 426 i«
Inconclusive« 3¢ 7< !“\
DA Performance vs. Human Data<’ 203< <«
(N=55)
Accuracy (%)< 89%<” «
Sensitivity (%)< 89%<” «
@» OECD Specificity (%)< \ 88%¢ /] <
BETTER POLICIES FOR BETTER LIVES Balanced Accuracy (%)< \ 88%< 4 «
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EZLIDIE

Figure 3.1. Decision tree for assigning confidence to the ITS DA predictions

Both assays are applicable

In silica
prediction in
domain?

s

Applicable
in chemico/
in witra
cutcome?

HS1A57=]

No No

prediction in
wain?

One assay is applicable

b4

In silico

Yas

Sum seares fram
DPRA, h-CLAT and

Sum scores from

Surm seores from
applicable assay

Derek/OECD DPRA and h-CLAT and Derek/OECD
Q5AR TE QSAR TE
¥ ) ¥
Coambinad ITS prediction Combined ITS prediction Combined ITS prediction
score score sCOre

67 UN GHS 1A 4] UN GHS 1A 3-4 UM GHS 1*

2-5 UM GHS 1B 5 UM GHS 1* 2 UM GHS 1B

0-1 NC 2-4 UN GHS 1B 0-1 Inconclusive
1 Inconclusive
] NC

All information sources

Partial information sources
= twa in chemico/in vitro
outcomes

Partial information sources

— one in chemico/in vitro

outcome and the in sifico
prediction

*Conclusive for hazard, inconclusive for potency

56



ITS Defined Approaches for Skin Sensitisation
Potency following the Globally Harmonised System

Tahble 3.1. Schematic of the ITS defined approach. The DA iz a simple score-bazed syztem
depending on azzays from OECD TG 442E and 442C, and an 18 silics structore-bazed

prediction, az shown.

i ¥ H ¥ ¥ i
; Score!  B-CLAT# | DPRA + ! DPRA + ! insilico . e
i | MIT pgimLe | mean Cysfeing and Lysine deplefion-' Cysisine % deplefion* | (IT%v1: DEREK;. |
’ ’ : | MSvz 0ECD T}
! 1
1

-, | =. =.
3| =10 :F 242474 i 295240 i ]
S Ee— e —  Ee— e |
i@ 1 P10,=150¢ | 22262, <4247 | 223.00, <08.24¢° | 13
R p—— T — —— —
P 1e | >150,=5000¢ | =635, <2262 ; 213.89, <2308 Positives’ 13
--------- F'F++
0+ | notcalculated:] <533 <1358 Negative:
--------- e T B p e St BEE e e RRets
: i el
""""" ‘r‘.i'r
| PolEnCy Total Eattery Scores o
— e T I—————_—— ——"— ——
| UNGHS 18 BT | o
--------- B i
UN GHS 18 25 i a
--------- ;---------------'F--------------------------------------ir----------------------+------------------1
i Mot classiied | 0-1+ i ! A

@» OECD msviTldmiROFEET Y 7 b Td % Derek Nexusz |
serrerpociesForsererLves | TOV2 T ﬁf\*il'@QSAR tOOlbOX%‘_’ z ﬂ%\ﬂﬁﬁ ) o 57



OECD QSAR Tool Box DiEREEH

Table A2.1. Applicability domain lavers for the QSAR Toolbox automated workflow “Skin

sensitization for defined approache:™ predictions.

Toolbox DASS Applicability domain laver

AW outcome Structural Parametric Mechanistic

Positive Read-across Not considered Not considered Considered
Profiling Not considered Not considered Met by definition

Negative Read-across Not considered Not considered Considered
Profiling Considered Considered Mert by definition

Physico-chemical parameter

Calculated Parameter range

Log Kow

966186

Molecular weight

16 Da = 2290 Da

Vapour pressure®

0Pa+345x107Pa

Water solubility

248 x 10  mgT. + 1.00 x 105 mg/L

*EPTWIN Vapor Pressure (Antone method) is used for calcunlation

&) OECD

BETTER POLICIES FOR BETTER LIVES
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¢ The integrated testing strategy (ITSv1) for UN GHS potency categorisation based
on in chemico (KE1) and in vifro (KE3) data, and in silico (Derek Nexus)
predictions (14, 15), with a DIP developed with expert group (EG DASS) input.

See Part IT Potency Categorisation.

LINA
ITSvl DA NC 1B 1A
NC 21 11 0
1B g 55 10
1A 0 12 28
Inconclusive 3 7 0

T1% correct classification overall

* A modification of the integrated testing strategy (IT5v2) for UN GIHS potency
categorisation based on in chemico (KE1) and in vifro (KE3) data, and in silico
(OECD QSAR Toolbox) predictions, with a DIP developed with expert group (EG
DASS) input. See Part II Potency Categorisation.

&) OECD

BETTER POLICIES FOR BETTER LIVES

LINA
ITSv2 DA NC 1B 1A
NC 20 9 0
1B 10 54 10
1A 0 12 26
Inconclusive 3 10 2

T1% correct classification overall
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Table 1.1. Summary of the DAs Included in this Guideline

DA/Method Information Capability Hazard Hazard Potency Potency
Sources (Hazard andier Performance vs. Performance vs. Performance vs.  Performance vs.
Potency) LLNA Human LLNA Human

203 DA DPRA, Hazard

KeratinoSens™, h-

CLAT
ITSv1 DA DPRA, Hazard,
h-CLAT, DEREK Potency
MNexus v6.1.0

ITSv2 DA DPRA, Hazard,
h-CLAT, OECD Potency

QSAR Toolbox v4.5
LLNA (provided in vivo Hazard,
for comparison) Potency

Note: For hazard performance, sensitivity (Sens) 1s the true positive rate, specificity (Spec) 1s the true negative rate, and
balanced accuracy (BA) 1s the average of sensitrvity and specificity. Due to the imbalanced nature of the reference data,
the measures of specificity are more uncertain than the measures of sensitivity. For potency performance, accuracy
reflects correct classification rate within each UN GHS sub-category. Due to the imbalanced nature of the reference data,
the measures of accuracy are more uncertain for smaller classes, e g for NC chemicals. Statistics reflect conclusive DA
predictions only. This represents the data available at the time of 1mitial guideline adoption.

&) OECD

BETTER POLICIES FOR BETTER LIVES
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Part lII-SECTION 4 - Defined Approaches
for Derivation of a Quantitative Point of-

Departure

Figure 4.1 Workflow for the SARA-ICE DA

ED,, estimate

Lisar fills gut & fempiate with chemical-
spacific inputs (any combination of
HPPT LLANA, DPRA, EOPRA,
KevaimoSans, H-GLAT or L-5ens dera),

Lisar than fpads fempiate infa tha
SARM-ICE app and beging mods! runs
o oldain D, astinnates for all
chamicals includad in the impust
tempiate.

Efl,, astirmates are prabability
disiibulions evaluated by sampling.
Rasutts from sampiing the Al
disinbution may be axparfed in a
tabudlar farmal.

A Pal iz calow ated a5 a sammany
Flatistic .[gaﬂmar.n'{: mragal af the
avstnburion of ihe EO,, canditipral o the
additional assumption that tha
SOOI iF 8 sansifisar,

User workflow
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Table 4.1. Summary of Acceptable Test Methods for SARA-ICE

Test Methods Test Guideline Key Event | Data Input

DPRA TG 442C 1 Percent depletion (Cys and
Lys)

kKDPRA TG 442C 1 log kmax (units M~ 577

KeratimoSens Tz 4420 2 EC1s and |G (pM)

h-CLAT TG 442E 3 EC200 (CD54) EC150 (CDE5)
CVT5 (ug mL™")

L-SENS TG 442 E 3 EC150 and CVT0 (pg mL™)

LLMNA TG420, TG 442A, TG | 4 EC3 (percent)

4428

HPPT MIA A" Dermal dose (pg cm™, N test
subjects, M subjects
sensitised)

*Advarse Outcome

62




Figure 4.2, Correlations between the SARA-ICE representation of sensitiser potency [abscissa)

versus SARA-ICE representation of the average assay result {ordinate), after transformation. Each
point corresponds to a distinct compound within the SARA-ICE database provided that the

compound has both HPPT and assay-specific data available.
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OECDTHHEINTW3Defined Approach (GL497, 2025)

%A

TG, GL%

I\ A

EIVBRZS

17 B RAFIE

GL497

203

1G442C:ADRA, DPRA
TG442D:EpiSensA, KeratinoSens'™,
LuSens

TG442E:GARD®skin, h-CLAT, IL-8 Luc
assay, U-SENS™

ITS

TG442C:ADRA, DPRA
TG442E:GARD®skin, h-CLAT, U-SENS™
In silico: OECD QSAR Toolbox, Derek

Nexus




OECD TEADOFENHDDDefined Approach

PRES TG, GL®& Y\ BRI

TG442C:ADRA, DPRA
TG442D:EpiSensA, KeratinoSens™,
203 LuSens

TG442E:GARD®skin, h-CLAT, IL-8 Luc

RS (GL4OT nesy, U SENE L

1TG442C:ADRA, DPRA
TG442E:GARD®skin, h-CLAT, U-SENS™
ITS In silico: OECD QSAR Toolbox, Derek
Nexus, iSafeRat, Leadscope Model
Applier, StopTox
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