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JaCVAM statement on the Defined Approach
for Serious Eye Damage/Eye Irritation

At a meeting held on 25 December, 2025, at the National Institute of Health Sciences (NIHS)
in Tokyo, Japan, the Japanese Center for the Validation of Alternative Methods (JaCVAM)

Regulatory Acceptance Board unanimously endorsed the following statement:

Proposal: This defined approach (DA) method combines physicochemical properties and
existing test guidelines (TGs). The predictive performance of DAL and DAS
included in TG 467 meets the acceptance criteria established by the OECD expert
meeting. DAL-1, DAL-2, and DAS, in accordance with TG 467, enabled the
determination of categories 1 and 2, and Not Classified, and these methods have
no significant issues for regulatory use concerning scientific validity. However,
these methods should be used while verifying the latest versions of the respective
TGs and understanding the applicability domains of the individual methods to
identify the specified physicochemical properties.

This statement was released following a review prepared by the eye irritation test JAICVAM
Editorial Committee to acknowledge that the results of the review and study by the JaCVAM

Regulatory Acceptance Board confirmed the usefulness of this evaluation method.

Based on the above, we propose the use of a DA for serious eye damage/eye irritation as a

useful means for safety assessments by regulatory agencies.

-'H ' | o s i | -l
s i AR T 1L
Nishikawa Akiyoshi Hirabayashi Yoko
Chairperson, Chairperson,
JaCVAM Regulatory Acceptance Board. JaCVAM Steering Committee.

January 19, 2026



The JaCVAM Regulatory Acceptance Board was established by the JaCVAM Steering
Committee, and is composed of nominees from the industry and academia.

This statement was endorsed by the following members of the JaCVAM Regulatory Acceptance
Board:

Nishikawa Akiyoshi (Division of Pathology, Center for Biological Safety and Research: CBSR,
NIHS / Nagoya Tokushukai General Hospital) : Chairperson

Hirabayashi Yoko (CBSR, NIHS)

Ishii Yuji (Division of Pathology, CBSR, NIHS)

Kojima Koichi (Food and Drug Safety Center)

Matsumoto Kazuhiko (Nagoya City University)

Nakamura Ruriko (National Institute of Technology and Evaluation)

Nishimura Jihei (Pharmaceuticals and Medical Devices Agency)

Nishimura Takuya (Division of Cellular and Molecular Toxicology, CBSR, NIHS)

Term: From Ist April 2024 to 31st March 2026



This statement was endorsed by the following members of the JaCVAM steering Committee

after receiving the report from JaCVAM Regulatory Acceptance Board:

Hirabayashi Yoko (CBSR, NIHS): Chairperson

Hayashi Akiko (Ministry of Health, Labour and Welfare)

Ishii Koji (National Institute of Infectious Diseases)

Kanda Yasunari (Division of Pharmacology, CBSR, NIHS)

Masumura Kenichi (Division of Risk Assessment, CBSR, NIHS)

Miyasaka Tomohiro (Ministry of Health, Labour and Welfare)

Nishimura Jihei (Pharmaceuticals and Medical Devices Agency: PMDA)

Saito Yoshiro (NIHS)

Sugiyama Keiichi (Division of Genome Safety Science, CBSR, NIHS)

Takahashi Akiko (PMDA)

Taquahashi Yuhji (Animal Management Section of Division of Cellular and Molecular
Toxicology, CBSR, NIHS)

Toyoda Takeshi (Division of Pathology, CBSR, NIHS)

Tsukano Masaaki (Ministry of Health, Labour and Welfare)

Yamada Takashi (Division of Cellular and Molecular Toxicology, CBSR, NIHS)

Ashikaga Takao (Division of Genome Safety Science, CBSR, NIHS): Secretary

Hori Takeshi (Division of Genome Safety Science, CBSR, NIHS): Secretary

Ohno Akiko (Division of Genome Safety Science, CBSR, NIHS): Secretary

Yasuhiko Yukuto (Division of Genome Safety Science, CBSR, NIHS): Secretary
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DIP :
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UN GHS :

Adverse Outcome Pathway

Bovine Corneal Opacity and Permeability
Defined Approach

Defined Approach Liquids

Defined Approach Solids

Data Interpretation Procedure

Key Event

Laser Light-Based Opacitometer
Organisation for Economic Cooperation and Development
Quantitative Structure-Activity Relationship
Reconstructed human Cornea Epithelium
Short Time Exposure

Test Guideline

United Nations, Globally Harmonized System of Classification and Labelling of Chemicals



JaCVAM FHfiikix, R I BARERS (OECD) T A MU A KT A4 2 (TG)467V B X
OIRANE ARG B R BRI LV Rk sz MRS E 74 774V F 77—
FUIZ L DIRICKRT 2 EE ARG IRBIEIEREGE) 2 &2 b & ICARFME ORI 224
FERAZ T ATV L OMTEL EOFIAMEIZ DWW TR LTz,

1. FHIEOBEE S L OB 224

RFAM A DOREEE

WEERHIEIL, OECD TG 467 (ZUGE D in silico &7 MZ L 0 B H U 7= B LA R ES?
BEfFD TG Z#AEDETZT 4 77 A4 K 771 —F (Defined Approach: DA, & A
MEHIE TR (12 K DRI 2 BERABEM /IREEMRHETE (DAL 38X T DAS) T
%, ARFHIEILFPE D UNGHS Y DX 53 1 K55 2 ~D 5 E T ITX T4 L
WIGEOHEEZATREE T 5,

DAL (Z{% DAL-1 & DAL-2 @ 2 FiHOHIED & 5, DAL-1 (T F mETEEA 2 bk < #RAiK
FIRZEAME L L, WE OB L FRIRHERS LT OECD TG 492 vk FRREELMA I |- f
(RhCE) 75 Y TRATEEY LB 2551 L, S 512 OECD TG 437 7 A% W 5
IR B L OWEE M (BCOP) L —H—H_X—2D A/ h A —%— (LLBO) ikBiik ¥
DT HET N EHAEGOETZT — X fEIRFIE (DIP) ZH VTR 1 E7213 X5 2 155
T 5EHIE T D, DAL-2 TRIRIARFUR, 35 8 ONEIR - BIRO KRRz H%E & L, OECD
TG 491 FHFFIREE (STE) ¥ © & OECD TG 437 (BCOP LLBO) & > DikBik A fls
PET, KA1 E2EXS 20 & LIRS LW &0 25HE TH 5, DAS
IR ITE T &3, RO FmiEEA A bR < B EIZEH S 41, OECD TG 492
(RhCE) TRAFIEZY LaVWWWE 275 L, & 512 OECD TG 437 (BCOP LLBO) % AT
X3 1 F721EK 5y 2 1IZ3IT 2 3L CTh 5,

PRy 2

DAL 3 X O DAS Il &5 % in vitro FRERIEIZ OV TIL, OECD IZIXE & TV b
BREE D TG Th b, & HIZ, WAL FHVRFE L P AEIE S K D in silico B E LTI
TG467 THEZE S LTV 5 OECD (Q) SAR NV F— g VFEANCKSW-HET L
(OPERA 7 R° T.ES.T.? %) ZHW\TW5b, LLEDOZ &b, BHENICZY e TIETH D,

2. AREHliiE O T AFUIER JOTEL BRI

FEES Y2 AU -

YiZaHMEIL, AE B EZ Wi, TRObEMERONBEIETH D LW HBLET
3Rs OIEFIZAEL TV D, FEfarREMEIC OV TIX, BAENICBWTEERRTH D
BCOP LLBO 7l % 5fii C X D HEa% 2372\ 2 E D | MK 2 282 R T
%o Z D= ENOREBRIEDFZIEIRH 22D 2 ENSH%OELE D, -, ENTE
i T X HRBRE A S DOE - H7-72 DA IZOWTRAIZ TG 467 IZBIEN5 Z &N
Fid, ULEXY | AFHMEEZ, S BELENEB X DNDM, EhEATREMEIC DU
TITEN RSN TN D,
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AFHmA, WECFEHRRHEPBEE O TG ZflAE b= HIETH Y | A TG467 125
F N7z DAL B L DAS OFHIPEIX, OECD HMF AN E O - EMEA 7= L T
720 TG467 |ZHEHLL 7= DAL-1, DAL-2 3L UYDAS (%, K43 1, X432 O35 KOSy
(23 L W5 OIE Z IRE & T 2 FHIE TH D | BHFIIZ 4 OB B ITATERIH
EREARBEI VLD EEZLND, 2L, TREND TG OIcHi/N— 3 &I
MR L. FEE STV 2B P RORHE 2 [R5 7 0 Ol 2 D 5 15D FHBR S 4 Bifig L
e ECORMMARET 2D TH D,
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1) OECD (2024) Guideline for Testing of Chemicals No.467, Defined Approaches for Serious Eye
Damage and Eye Irritation, Organisation for Economic Co-operation and Development, Paris.

https://www.oecd.org/content/dam/oecd/en/publications/reports/2022/06/test-no-467-defined-
approaches-for-serious-eye-damage-and-eye-irritation_236dd995/28fe2841-en.pdf

2) JaCVAM RIS MEABRE BHR SRR B2 - ISR 2 BB BEN IRIEMET 7 7 AR
77 a—F Rl (2024 4512 A 27 H)

3) United Nations (UN) (2023), Globally Harmonized System of Classification and Labelling of
Chemicals (GHS). Tenth revised edition, New York and Geneva, United Nations Publications.
https://unece.org/sites/default/files/2023-07/GHS%20Rev10e.pdf

4) OECD (2024). Guideline for Testing of Chemicals No. 492: Reconstructed human Cornea-like
Epithelium (RhCE) test method for identifying chemicals not requiring classification and labelling for
eye irritation or serious eye damage. Organisation for Economic Co-operation and Development, Paris.
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rhee-test-method-for-identifying-chemicals-not-requiring-classification-and-labelling-for-eye-
irritation-or-serious-eye-damage 9789264242548-en.html

5) OECD (2023). Guideline for Testing of Chemicals No. 437: Bovine Corneal Opacity and Permeability
Test Method for Identifying i) Chemicals Inducing Serious Eye Damage and ii) Chemicals Not
Requiring Classification for Eye Irritation or Serious Eye Damage. Organisation for Economic
Cooperation and Development, Paris.
https://www.oecd.org/content/dam/oecd/en/publications/reports/2023/07/test-no-437-bovine-
corneal-opacity-and-permeability-test-method-for-identifying-i-chemicals-inducing-serious-eye-
damage-and-ii-chemicals-not-requiring-classification-for-eye-irritation-or-serious-eye-
damage g1g34044/9789264203846-en.pdf

6) OECD (2023). Guideline for Testing of Chemicals No. 491: Short Time Exposure /n Vitro Test Method
for Identifying i) Chemicals Inducing Serious Eye Damage and ii) Chemicals Not Requiring
Classification for Eye Irritation or Serious Eye Damage. Organisation for Economic Co-operation and
Development, Paris.
https!//www.oecd.org/content/dam/oecd/en/publications/reports/2023/07/test-no-491-
short-time-exposure-in-vitro-test-method-for-identifying-i-chemicals-inducing-
serious-eye-damage-and-ii-chemicals-not-requiring-classification-for-eye-irritation-or-
serious-eye-damage_gl1g59945/9789264242432-en.pdf

7) Mansouri, K., Grulke, CM., Judson, R.S. Williams A.J., OPERA models for predicting
physicochemical properties and environmental fate endpoints. J Cheminform 10, 10 (2018).
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BCOP : Bovine Corneal Opacity and Permeability

DA : Defined Approach

DAL : Defined Approach Liquids

DAS: Defined Approach Solids

DIP : Data Interpretation Procedure

IATA : Integrated Approaches to Testing and Assessment

LLBO : Laser Light-Based Opacitometer

LogP : Octanol-water Partition Coefficient

OECD :  Organisation for Economic Cooperation and Development

OPERA : The Open (Quantitative) Structure-Activity/Property Relationship App
OP-KIT :  Opacitometer Kit

PCA : Principal Component Analysis

QSAR : Quantitative Structure-Activity Relationship

QMRF :  QSAR Model Reporting Format

RhCE : Reconstructed human Cornea Epithelium
ST : Surface Tension

STE : Short Time Exposure

TG : Test Guideline

TES.T. : Toxicity-Estimation-Software-Tool-Test
VP : Vapour Pressure

UN GHS : United Nations, Globally Harmonized System of Classification and Labelling of Chemicals

UVCB :  Substances of Unknown or Variable Composition, Complex Reaction Products or Biological
Materials

WS : Water Solubility

TR

1. DAL-1 AF%—A

2. DAL-2 AF%—L

3. DAS AF¥—LI

4. DAL-1 EpiOcular™ EIT & SkinEthic™ TTL O Pl %t U7-wBRmE U 2 b (37 WE)

5. DAL-1 SkinEthic™ EIT & SkinEthic™ TTL O FHIPEA Lk L7 #BRmE Y A b (37 #'E)

6. DAL-2 & SkinEthic™ TTL OFHINEZ i L 75 E U 2 b (45 W)

7. DAS & SkinEthic™ TTS DTl 4 FLis L 7= E Y X - (71 'H)
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HE

171 /) BA%EHERE (Organisation for Economic Co-operation and Development: OECD) FRERE A
A RZ A > (Test Guideline: TG, 467) (Z48# S 7= IRIC K9~ 5 EEE 2B EMER X OMRFGMET
47742 R 77 a—F (Defined Approach: DA, EFHFHEEHIE ST R) TH % DAL (Defined
Approach Liquids) 310N DAS (Defined Approach Solids) 1%, #EYLFAEFECRETF D TG % #H
HAE DO T ARFI R 515 Th 5, BIRE D DIRED & > ToiRiAWE 1 L OERYE 2B
5 PIWEIZBI L Tk, OECD HMFEHENED - AIEEZ - L TV 7z, DAL XU DAS
WZYEHL L CEENE L 72554, UN GHS (United Nations, Globally Harmonized System of Classification
and Labelling of Chemicals) X473 1, UN GHS X/} 2 ~D/5A% LXK IMTEEY LRV A Ok
ME e T HMAEDETHDL EAZERITE XD,

7272, DAL-1, DAL-2 53X DAS & bICHERERCTH D 7 U AEA AV DIRBER L O
A (Bovine Corneal Opacity and Permeability: BCOP) L —H—Y_—AD A/ h A —H —
(Laser Light-Based Opacitometer: LLBO) #U## A F2ifi T & 2 Hia 23 H AUZI3 72 < | MR 24K
FHERT R 5720, [EWNTER TS 2BRiE 2 MAA R 72H72 7 DA 2N FEUC TG 467 (218
MENDNE LAZEBRITEZ D,



1. HEBIUEW

{LF W E ORRIZ 3T 2 HE 2B G MR L ORBIEE ORI L, TEk. #&% /) BH T i
(Organisation for Economic Co-operation and Development: OECD) D JE 87z H a7 % ¥ % v 7z
Draize IRFIEMERRERVET A R F A o (Test Guideline: TG, 405) D (2L W iThbh TR Y, Z{boft
FEd X ONEE #1225 v T UN GHS (United Nations, Globally Harmonized System of
Classification and Labelling of Chemicals)? DOXRHAEIZ LV | HFENR/2 E 415, UNGHS 73HAIZ L D
&L RIS 2B R 7 TIRICEE B E L2 5 2 25 (21 AUMIZEEIZEHE L) o
Z UNGHS X451 (K45 1) EEFRLTEY, UNGHS X452 (X5 2) 1, IRICx 2 i ze
B FITRR AL 2% 21 RURIZZEEICEET 2) bosEREND, K521, 21 ALL
PICSERICEEN A LD XS5 2A & 7 HUNIZZEIZEHER R B 5 X5 2B 1231 Hivd,
X5 1 BROKSG 2 OWTIICHEEY LARWEFWEIT R E EE L E3, KA L
WE LD,

HERIMEEZSI S 27X 1 DILFWEOFRFE,. 2 WITIRARIESCEE R IREE O
RPEIZ DWW T RAICEZ Y LAV E R E L B & LTe in vito 3BRIZOUWTIX, OECD
TG437, TG438., TG460, TG491, TG492, TG494 153 LN TG496*+>6789 70 & £ D TG
NI TIZBHEINTWS, 7272 L, H—0 in vitro iRERIE T in vivo O 7 % SRR MERER (TG
405) T 256 FHCHRREO B THOX 02 2 THIT 2 Z ERNEETH D, 20720,
FIMED TR T 2 W aFHITS 2 72011, il & O invitro SRERTE D Rt 2 #7610 72 5l
ENHELRES LTS (Bl : Ry T XU FERITIR NAT v T T a—T)

OECD T, Z#H D invitro ikBRT — % L WBMLFARHEC L AAE1EIZ K D insilico T— %
L OMABEDORIC L AR FIEE LT, BB EFHIOFE AT 7 2 —F (Integrated Approaches
to Testing and Assessment: IATA) £72(37 4 7 7 A N 77’2 —F (Defined Approach: DA, i&
FF AT TR ITEDFHEARER SN TS 19 DA I X2 TR, IATA 2 & & (I2BE%E
A, E721E, UNGHS O X 9 7ot S D IERZEEIZ e - T, b D B #R E & b
WZEEH &5, DA 1E, RBRIEAMAEOE TEHMIATT 5 2 & T, flilx OMST L7 FHlEIC &
HIRRZTER L, KO EEEOEmWVERAZELS Z L2 HNE LTS,

DA & LCBFs &7z TG 467 ' (i3, FUETEMEAZ bk  WHEWEIZ AT 5 2 D0 DA B E
FNTED, TUEUNAYT— RORE (K57 1, X4 2, K%Y L2 wED 3 >0 UN
GHS Z3FOHHA| ) IZOW TR STV D, £z, FmlEMEAI AR < BEEEIZIE 1 20
DA BNEEN TN D,

FEAl 7 DA OFHIASE B2 2Tl [Supporting document to the Guideline on (DAs) Defined
Approaches for Serious Eye Damage / Eye Irritation] (FEZABR) IZF0E S CTEHY . AW EIZEIL
T SZAREREEREA (79 FlE) 2R b IRIAWHIRE 7 I WV D T A% T 3—F % 86 DAL
FMVEIZOWT, EREICE LTI, WRBAWHERE S I WNT T A% 83— 2% 109 DI
WVEIZ DWW, DA O Tl Draize HRFIEMRERT — & 8 L OWEM LR E R E 0T — 2 &
> FUE & TV 5, [RIEEHIZ OECD TG 492B (SkinEthic™ HCE TTT 1) NREH I TEY,
ZOFEIAREERRAEZ B RS TUN GHS X457 1, K55 2 ~O5HEE LOXAICREY LG
BOHEZFEE L T H5BRETH DY, EIARYE D UNGHS X5 O/ IR EEIZFHMl S v H~
ETH D] Eiliam LI invitro BRIETH D, ZHUIK LT, TG467 IFFHRIZ UNGHS X757 1,
X572 ~DLHRE L OXKAZEEYS LR WEE OHEEZAT 9 2 LT E DI b5 a9k & BEAF
D in vitro WEROFAAG DO L DFHIETH 5,

11
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AiHliE S EClE, TG 467 & DA @ Supporting document % iV »C, DAL (Defined Approach
Liquids) 35 & UY DAS (Defined Approach Solids) DOFMFAI7R 2427 M35 & & 12, TG492B
LD BT T,

2. DA DMREEIEL WA T4 /IZEEND DA

In vivo W ER DOFERN IS KX OGRERME DO E) 2 S8HIZ in vivo REBRORHESEIEZEE LT, DA D
P I3 1 OMRERYEL VD Z & 723 OBCD OFMEZH THEREINT., ZORDOHFT, H
TR HEL, K2 O—FEN 0% ETHD Z L. Ky 1 O—FEN 75%., K3oho—EE
2 70% ThHDZ LA, Koy 1 OWEBXIEHESHDEIED 5% LT TH D, O
DEAE N TE T OFFEHPANZ ENTND,

DA

UN GHS X1 X572 X35+
X1 >75% <25% <5%
X452 <30% >50% <30%

X35+ <5% <30% >70%

* XA s PKATITREE LR

2.1. DAL-1 ®FJIA

DAL-1 IS ETEER 2 OF IR (H—WE) 2EMmE s L, WE o b rR R K
TNOECDTG492 & hFAEZEA IR - (Reconstructed human Cornea Epithelium: RhCE) 7% & OECD
TG 437 7 > AlEE 2 1RE S L ONE#EYE (Bovine Corneal Opacity and Permeability: BCOP)
L—F—H_R—RAD A/ h A —H — (Laser Light-Based Opacitometer: LLBO) O FHIET /L%
MAA T2 T — 2 IR FIE (Data Interpretation Procedure: DIP) % fV %, OECD TG 437 (21X
#HINTND 2 20 BCOP R BRD 5 B LLBO THMREE 2 JET 5 kx5,

WER LS00 RFE RS X OYOECD TG 492 (RhCE) TRAFZEEY LW W 2385 L. = 2 TRy
WZREY L7 EElRAI S e o 728 % OECD TG 437 (BCOP LLBO) #HAWTXSy 1 721
X7 2 ISR D (TR DA —L55E)

1) RAITEY LW 2k

WEM LSRR £ 7213 OECD TG 492 (RhCE) X 0 | 77 KM IZi%Y LW 2385135,
EL LTRSS LaVWWWE b S n-56. TNl EORBRIIVE L Len, ML
VRS 2 AT HERR % Option 1 A% — 2 RhCE RBRIE % ) CHeZ83 % Option 2 %
F—LA, EBLLEERIATS THEEDR,

WA P R
AEENE (KIZxET D VEMREE water solubility: WS) | 721X, A7 %/ — VK5 BcA%%L (octanol-



water partition coefficient: LogP) & 7851 (vapour pressure: VP) & FHi7E /) (surface tension: ST)
DA G R 2 TR Lo R 2 IR TEAMNAEIC Y T E DWW E IS L WWE &7l
j— 6 o

® 2 WEMESERRREIC X DBRIVRE

ROV E
LogP>1
DD
WS <0.02 mg/mL E s VP >3 mm Hg
D
ST < 30 dyne/cm

B ERIRRE DT — 2 1%, FEBRIIZIIE SV ED R b S5 23, OECD @ (Q)SAR
((Quantitative) Structure-Activity Relationship) /XY 77— 3 Y FANZESWZET AN LE LU
T TPHIMEAERT2 2 & bARETH D, RREB L OTHIET LV O—FIZLLFDORIICE LD
7o

#3 RBRER LOTPHET L

J5ik LogP VP ST WS
_ TG 107
HIE
TG 117 TG 104 TG 115 TG 105
OECD TG
TG 122
Bigill
OPERA OPERA TE.S.T. (EPA) OPERA
(Q)SAR
OECD TG 492 (RhCE)

OECD TG 492 [ZIV#, & TV B3 BR7ED 5 B EpiOcular™ R FIE M55k & 5\ ME SkinEthic™
b M R T VIR ERBR & N D, TG 492 1266~ T, SEHRIATERD 60% % #8272
WYX IR L E§BI3 5,

2) Xy 1. X532 WE O
REOWE AR KOV OECD TG 492 (RhCE) CTRAFIZEZY L7a\ EFkBI S zemo 7
Y& % OECD TG 437 (BCOP LLBO) % FWTX4y 1 £7213 K50 2 12+ %,

OECD TG 437 (BCOP LLBO)

TG437 O EIAE L 1T 872V Gt OEIIME AT, Z 2 TiX LLBO THIE L7z iR#E B D 7
Z AW CHIET 5, LIS (LLBO Irritation Score) DRI MEE L Ligvy, 1BEEN 145 2 2 7=
MBI 1, REBEN 145 LFOMEITXS 2 LB+ 5, A3y b A —4F—
(Opacitometer Kit: OP-KIT) CHIE L7=fE 5% W58 O PRI S EF S s, Kao1 o7

13
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HIPEIIMERE RS E D> 75% & 7= S 782 0v o 7=, Lo T, OP-KIT IZ DAL-1 TIdfEH TE 220,

22.DAL-2 OFJIE

DAL-2 (35 TG A A bR < IR (GR—'E) | 36 L OV IIA « ERDKEE IR 2 P & L.
OECD TG 437 (BCOP LLBO) & OECD TG 491 4Gl #% (Short Time Exposure: STE) J5D#H 7
Hb¥EHN D, DAL-1 A, DAL-2 T OP-KIT (I H TE 720,

OECDTG491 (STE) Ty | WERB X OXKDITEEY LB E#IL, 22 TELLICYH
kA S 7R 3o T2 A OECD TG 437 (BCOPLLBO) % FAWWTIX Ay | 721Ky 2 124085
(Optionl) , & DU ME, £ OECD TG 437 (BCOP LLBO) %MW T4 1 WEZAIL, &2
TR VIR &2 - T2 E % OECD TG 491 (STE) W T, K4y 1. K432, BLOX
INNTRZEY LW EZ#ERIT 5 (Option2) , (IRFFEEL2 DA — L% 5%5)

OECD TG 437 (BCOP LLBO)
SER 5751 DAL-1 OFREICHEL 5,

OECD TG 491 (STE)

OECD TG 491 (STE) |ZUX# S ATV B IAEICHE, #EERIE D 5%35 LY 0.05% D AR D
MBIV D, Option] A3 — A Tid, OECD TG 491 (STE) O FIET /v (CE4J40
FAEAFHE 70%) IZHEV, X5 | B3 L ORI LW E 20T %, 78R TE7R)
S T2¥'E13 OECD TG 437 (BCOP LLBO) DHFENMEE L 72 %, Option2 AF— A TlE, OECD
TG 437 (BCOP LLBO) TX4y 1 ENFEI N2 E 23 BR L. kT OECD TG 491 (STE)
DOTFRET MHED, K3 1 EB L ORXFITEY LRVEEZ#AT 5, EHHICh Xy
AVIR I TEWEIEX Sy 2 IR S D,

2.3.DAS OFJE

OECD TG 492 (RhCE) TRAMIFZEY LW EERWE AL, & 2 TRITEEY L2V &k
B SN2 - 7-¥E % OECD TG 437 (BCOP LLBO) % FWTIX4y 1 F7213XK 5 2 135195
(IRATEE 3 DAXF—L%25E) | DAL-1 3L DAL-2 [[AlkE, DAS T OP-KIT |3l T& 72
VY,

1) XA3ITEY L WE 2k

OECD TG 492 (RhCE) £V, 7| KIS LVWWEE#NT 5, £H LN TRFICH
YLV LRk S oG, FALL EORBRITNELE Ly,
OECD TG 492 (RhCE)

OECD TG 492 [ZUE# TV 2D akBRYED 5 % SkinEthic™ & M A5 Kz £ 57 VAR MR
(SkinEthic™ HCE EITS) # %, TG492 (2t~ T, FEHINEAETTHRN 50%% 8 2 =W I X
INTREE L ERIT 5,

2) K431, X5 2 WE Okh
SkinEthic™ HCE EITS TRX43Ii%Y L7220 L sl S ivie - 729’8 % OECD TG 437 (BCOP
LLBO) % W TSy 1 713Ky 2 1Z#kB3 5,



OECD TG 437 (BCOP LLBO)

OECD TG 437 |ZIV# & 41T % BCOP iABRD 9 © LLBO CHIRIRMEE 21 E 9 5 Jiik%
V%, LIS (LLBO Irritation Score) DR HIFME L L2V, LLBO CHIE L72iRE R L ONEH
PEOME (OD fiE) MW THIET 5, IREEED 145 B3 L £ 7213 OD i’ 2.5 Z 8 2 7= I%
X5 1. ZNLISNOWEILX S 2 LRI 2,

3. DA OFHIME
7= 72 DA BHFE D HHUE L 72 ZHIME S T DA O THIMEEZE TG 467 LV BIHL T, ZEESD
s R b & A, UFIORT,

3.1. DAL-1
301 B LR T — Z 12D T

DAL-1 TiIZAT v 7' 1 T, WELFORET — % 2 AW TR L2V Ok % 7]
REL LCWD BRIMEE)

Alépée DI 147 DIREEIZHOWT, fr18, A7 % 7 —VIKGERE (LogP) . Flsi, 78
KE (VP) | JKIEME (WS) . FKIEES) (ST) D 6 SOME a8 (GHHNE « FHIfEZ & Tr)
\ZBH LTS 9HT (principal component analysis: PCA) & J&I2Mat L7z 12, ZOfEF, WS 28
IRV XX ICEY L2VWE CTH D Z otz 72, LogP E2E <, VP EDE < |
2> STAEAMEVVWE L KT S LRVWIE Th D Z LWL -T2, 24 % Classification
Tree O FHIKF-& UCTHA L, KITIEEYS LRWWE & X3S T 50E (K0 1 BLOK
53 2) BT DEaE A ROT-, FORER. WS BARE 21X, LogP., VP, ST ® 3 D8t
(LR DRI A DR DBRIME A AND Z LI LD, B RAT v 7 HRITBO TS
2R L2V (RhCE EZ B THWS K0 IR 2[FET 5 Z &N TE D &ikamit
J7

WL T — 2 I I FEANES R B S D3, EOIERDE DR WA in silico &
TAPBELN TREZRAWD Z LT 5,

DAL-1 O FHIPEDORR TRV SHLT- 108 W O EHIE « FHUEOFIFRILITER 4 1[TRT &R
D Thod, EOFRET—2 b FHCL EOWE D THIfEA VN Tu e, LogP&VP&ST (Z81) HBR
SMEE DBEHINZ BT, B EZ 30%DWE (4 DL DIHE TLogP+VP+ST §XTD 33 ¥
B ) TTRTOEBICTFREZ AN TOEL

VIERHERI Ch 527 — % —E v — b WL FRIRHET — &% O source DY T 4 /L&
—ZNT, M T 5 BYE MR LT,
(7 4 /v 5 —54 LogP : ECHA % [&<. VP : ECHA ZB&<. ST : Jesper Zfr<)

15
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F 4 WELERRET — 2 OFHNE - TIEAFIH L 7B

FEPETE FEHIE T FHET L
4 61 OPERA (66)
WS (O BERAMEED BN | (D BERIMEE D EPISuite (1)
SHT-E 2 9) SNT-E - 14)
OPERA (68)
LogP 39 69 .
EPISuite (1)
OPERA (76)
VP 31 77 ,
EPISuite (1)
TES.T. (53)
ST* 41 65
ACD/Labs (12)
LogP+VP+ST 33 (9 LERIMELE DY E
J_T HEni-wg :3)

*QWEITT— X7 L

5 TlE, BRAMHESEH SN BT T i U, Wb PR E T — 2 2 E s on
<. S%?E Ed D WIETHRERS AV D= WE S Z R LT D,

Z X0 BRAMELE N ST 23, LogP & VP& ST (21T HBRAMAEEMN B ST
u\t%%{% 20, 9B ELBICH Y TUTELIWEN 6 MWE THDHD T, 23420-6 THDHZ &b,
3TWE & 725, BRAMBLED A SHUXITITEEY LA &l S 07z 37 L, W g invivo
DT —=H L VREFITEY LBRVE CThoTz, Lo T, AZBESAIF. DAL-1 2B\ T, #E L
FHIRRET — & GERNE - FHME) 2T, KIZE%Y Lfocv\%%f%%%ﬁ%wzo Z LI eTRE
bHEZRT,

x5 BROMUENEMN S -WE

BrRoMERE TH* eS| THI fEHET IV
WS<0.02 23 9 14 OPERA
LogP>1 2>D, LogP: 8 LogP: 12 LogP: OPERA
VP >3 7D, 20 VP: 7 VP: 13 VP: OPERA

ST <30 ST: 13 ST: 7 ST: TE.S.T.

* HIERRS WS<0.02 & LogP>1& VP>3 & ST<30 D E L LIZH Y TITE 5 (EHET D) WHEIX
6 WHE

3.1.2. DAL-1 Ok

RhCE £ Z £ 12 DAL-1 (EpiOcular™ EIT) 33 X OV DAL-1 (SkinEthic™ EIT) O FHIIfE%E R 6 12
F LT, WEYLFERORREE A B CHERR D Option 1 A% — A RhCE #RERVE % el hife
795 Option2 AF—L4, EHH4, ZOTHIMEIFIC TH -T2,

DAL-1 O F#I#£iE RhCE 7£(Z EpiOcular™ EIT % /2554 & SkinEthic™ EIT 2 W2 554
F VR TR EA 7 LT e, AR L72 X 912, OP-KIT I3 DAL-1 TIIfEHTX 220,



%6 DAL-1 Tl

DAL-1 (EpiOcular™ EIT) DAL-1 (SkinEthic™ EIT)
94 W'E 86 W'
UN GHS X751 X752 X34 X751 X752 [X 34
76.5% 23.5% 0.0% 76.5% 23.5% 0.0%
X571
(13.0/17) * (4.0/17) (0.0/17) (13.0/17) (4.0/17) (0.0/17)
27.3% 59.1% 13.6% 30.4% 68.7% 0.9%
X552
(6.0/22) (13.0/22) (3.0/22) (7.0/23) (15.8/23) (0.2/23)
X%y 5.5% 24.0% 70.5% 3.1% 17.2% 79.7%
L72u (3.0/55) (13.2/55) (38.8/55) (1.4/46) (7.9/46) (36.7/46)
*invivo & D—ER (%) ITMEEH Lz, 7-& 20X, H8EBRWE IOV T 3[Rl 7ERGE £

HY 2 BNFXST 1,

10.66 (2/3). 0.33(1/3) & L=,

o ANITEEY L7u

3.2. DAL-2 O

LIRSy 2 LR S nizsa,. Ko 1 BEOXy 2 o Flizeh <

# 712 DAL-2 O FfilE% . DAL-2 473 a1 A% —2L (STE>BCOP LLBO) % V7=

BIZONTE LD,

%7 DAL-2 Pl

DAL-2
164 W&
UN GHS X571 X772 [X 57 ffseok
81.2% 17.6% 1.2%
X451
(13.8/17) * (3.0/17) (0.2/17)
20 39 13.59
e 30.2% 56.3% %
(7.2/24) (13.5/24) (3.2124)
4.1 10.6% 85.3%
KAMTEEY L0 o ’ °
(5.1/123) (13.0/123) (104.9/123)
*invivo & D—IFR (%) I TMMEHEH LT,

ok XPITREY L7gwy

DAL-2 O FRIPEITFER 1 IR PERERE 272 L CTU e,

3.3. DAS O TPt

% 812 DAS OF IR . DAS A% — L Z HWHEICONTE & -, DAS OFHIEITFE 1
VR PERE R ME AV 7= LT,

17



% 8 SkinEthic™ HCE EITS & BCOP LLBO (Z & % DAS Tl

DAS
109 ¥'&.
UN GHS X571 X572 [X 34
e 77.4% 22.6% 0.0%
7 (24.0/31) * (7.0/31) (0.0/31)
542 29.5% 52.3% 18.2%
7 (5.3/18) (9.4/18) (3.3/18)
S Lo 1.7% 28.3% 70.0%
S (1.0/60) (17.0/60) (42.0/60)

*invivo & D—EEE (%) ITMEHRH L7,
kx XAFITEEY Lg

3.4. TG 492B & D ki
DA (2B 51X 2 OFIFIZE L TiE, RIFEHIZ OECD L W AR I NT-IX55 2 ORI ZET

TG 492B (13) & DLk #4T57-, LLTIZ DAL-1 (EpiOcular™ EIT) 35 2 TF DAL-1 (SkinEthic™
EIT) & TG 492B {4 (SkinEthic™ TTL) DD LLlsHE R4 3¢ 9 {27797, SkinEthic™ TTL (235
T 5 X532 OTRINEZ 79.8% TéH U DAL-1 £V 10~20%=1702> 72,

#9 DAL-1(11) & SkinEthic™ TTL (13) ®O—E=R ik

DAL-1 EpiOcular™ EIT DAL-1 SkinEthic™ EIT SkinEthic™ TTL
94 WE 86 WE 70 B
UN X4y X4 X4y
s | PO | 2 S b e | P | g | BT
H

X531 | 76.5% | 23.5% 0.0% | 76.5% | 23.5% | 0.0% | 854% | 14.6% | 0.0%
X532 | 273% | 59.1% | 13.6% | 304% | 68.7% | 0.9% | 202% | 79.8% | 0.0%

X7z
ML | 55% | 24.0% | 705% | 3.1% | 172% | 79.7% | 0.0% | 20.8% | 79.2%

VAQR
* XOMTEEY L

T, [F—OWEORERD I % LT DA & SkinEthic™ TTL/TTS O —£3:% ik L7-,

DAL-1 @ EpiOcular™ EIT 3 & U SkinEthic™ EIT 1 ONZ SkinEthic™ TTL (2331 5 Tl 4 2
10 BEOR 11 1T, 7k, FHEWEEIIR U720y, BB 272 5720, DAL-1 ©
EpiOcular™ EIT 35 & O SkinEthic™ % [RIS1F: TRl 35 2 L1 TE 220, X453 1 O FINEI KRS
ThDHMB, KT L2V E O T HIEIX DAL-1 ¢ EpiOcular™ EIT 35 & U SkinEthic™7)3
Motz X432 OFRIMEIT SkinEthic™ TTL 23E2>-> 72,

WIZ, 121277 L 912 DAL-2 & SkinEthic™ TTL Z M L7=E 2 A, K4y 1 OFHIPET
RETHY ., X552 OFRPEICEB O TIE, SkinEthic™TTL O 525 E < . RANZREY LWE
DOFHIMEZDONTIZ DAL-2 DA E D> 7=,

18



EAE O TAIMEIZEI L TlE, & 13 127”3 X 912 DAS & SkinEthic™ TTS 4 bl L7z, X457
1 OFHIEIL, SKinEthic™ TTS DA EN-> 7208, X452 RRCXATITREY LRV o Tl &
R4 T 72, DAS & ied % & SkinEthic™ TTS (%, K4 2 O FHITTIERITEEY L
HETHTHZENEL, KOITEY LWE (Gluconolactone) # X457 1 LA L7-RER
bole (IRMEELT) . 7ok, FRBRIEORER LW EIZE L TiE, USFHERE4~7 1250 L
TW5,
X572 OFFl & W 5 sUTIE SkinEthic™ TTL D573 DAL X 0 & FllEIE & 23, SkinEthic™
TTS 1L DAS &R TH -7, 7035, DAL-1, DAL-2 3B LU DAS I, W41 dH OECD DED
CMEREEEA 7o LT e, FIRE T, A BREORHEOIRE O Rete 2 B U, RBRIED
BUERIRZAT O MER D DH EEZ D,

7210 DAL-1 (EpiOcular™ EIT) & SkinEthic™ TTL & O Pl (37 #0E) **

DAL-1 EpiOcular™ EIT SkinEthic™ TTL
UN GHS X7 1 X472 X34k X571 X572 X554k
83.3% 16.7% 0.0% 83.3% 16.7% 0.0%
X571
(10/11) (2/12) (0/12) (10/11) (2/12) (0/12)
28.6% 64.3% 7.1% 0.0% 100.0% 0.0%
X772
(4/14) (9/14) (1/14) (0/14) (0/14) (0/14)
X2z 0.0% 0.0% 100.0% 0.0% 36.4% 63.6%
L7 (0/11) (0/11) (11/11) (0/11) (4/11) (7/11)

* XAZEEY L
s AEHOREBFERN DV L FEREN—B L TW ARV I ER & L, R OEE TI T o
RV E LT

7211 DAL-1 SkinEthic™ EIT & SkinEthic™ TTL & O TIPS (37 P8 **

DAL-1 SkinEthic™ EIT SkinEthic™ TTL
UN GHS X571 X572 X34k X571 X572 X4k
83.3% 16.7% 0.0% 83.3% 16.7% 0.0%
X771
(10/12) (2/12) (0/12) (10/12) (2/12) (0/12)
28.6% 71.4% 0.0% 0.0% 100.0% 0.0%
X552
(4/14) (10/14) (0/14) (0/14) (0/14) (0/14)
E e 0.0% 0.0% 100.0% 0.0% 18.2% 81.8%
L7 (0/11) (0/11) (0/11) (0/11) (2/11) (9/11)

* XMTEEY L
sk I ORBRFERN DV L FEREN—B L TW AR WIS ER & L, R OEE T I TS o
IRV E LT,
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# 12 DAL-2 & SkinEthic™ TTL & OTFHIMELLES (45 WE) **

DAL-2 SkinEthic™TTL
UN GHS X771 X452 X4k X451 X572 X4k
84.6% 15.4% 0.0% 84.6% 15.4% 0.0%
X571
(11/13) (2/13) (0/13) (11/13) (2/13) (0/13)
40.0% 60.0% 0.0% 6.7% 93.3% 0.0%
X572
(6/15) (9/15) (0/15) (1/15) (14/15) (0/15)
R A3 5% Y4 0.0% 5.9% 94.1% 0.0% 17.6% 82.4%
L7720 (0/17) (1/17) (16/17) (0/17) (3/17) (14/17)

* RATITEEY L

ok ERORBAERD D VD | FERD—B L TORVIEIZZEL L U, [FEROGE IR ED

RN LT

#13 DAS & SkinEthic™ TTS & O FIMEL#E: (71 PE) **

DAS SkinEthic™ TTS
UN GHS X571 X752 [X 34k X771 X552 X4k
73.9% 26.1% 0.0% 82.6% 17.4% 0.0%
X571
(17/23) (6/23) (0/23) (19/23) (4/23) (0/23)
31.3% 50.0% 18.8% 18.8% 50.0% 31.3%
X772
(5/16) (8/16) (3/16) (3/16) (8/16) (5/16)
KA IZ7% Y 0.0% 31.3% 68.8% 3.1% 25.0% 71.9%
L7 (0/32) (10/32) (22/32) (1/32) (8/32) (23/32)

* XSRS L7

ko R ORBRFERNH 0 L FEEN—B L T RWWEIZZEE L L. R OSAI I3RS ED
RV LT

3.4. AZB S0 DAL 1 LN DAS (2R 5 R

TG 467 [ZYEHL L 72 DAL-1, DAL-2 BXOVDAS IE. X455 1. X432 D4 X X424
L2WGEOHEE ATREL T 2RBRIETH D EAZRRITBE 2 5, 728, DAL-1 1%, Wby
HIRFET — & DB TIRFITEIEN 72N EFHICE DA — AL TH D, /o, TOT—F DREFFIZ
insilico D TRIET VORIHZRGEL L=, T 72 b, TG467 X insilico % VN CHRAIREIMED 72
WEFHTE D2 AF—LDVRENTAHOALETHY . KATEYE LW T & & IR ML
Bz EhEESICHECTE D2 En, ARHMEREWEEZ D,

7272 L. DAL-1, DAL-2 33X TUNDAS & HI3THh 5 LLBO % v 7= BCOP %3 TX 5
FESX S BLUREA CIE H AR e < #AMTIKIE U2 B 72, BN THEIE T 5 HiEaiAas
YT H7- 72 DA MRAZITRE S, TG 467 IZiBMEnD Z & 2 WiffT 5,

4. DADHEEL
DA OFFIZHT- 0 . WET D AT AEE & R—2—F A4 U ORE. insilico DR SN2
55, DAL-1 IZ3BWNT in silico 1%, RhCE DOZABMERE 2 Mi5e L CTIRAITEEY LW



T B 2 R LTRY . TRIMEREDM LICEERL T\ D,

PUFICEREE & AR—F —F 4 AN OWTOR-ERETT, 4%, #7272 in vitro 3RS in
silico Z W7 7" 0 —F\HHIA TS B0 T2 T A B O 2R ET 258123 LT ORICHEE
THMEND D,

4.1. 3 F A

% DIFERFEOFRERN D, ENENOTGTHAR I TN D K 91T, YeX bW 3 1t i
MHEANTNODEE, ZODAIFERH TX 7220,

DAL-1 [T EEEACEARY IR A T X 720, DAL-1 1%, IRERICEA T 5, 7272
L. IBAY. UVCB?, St E # k<, A >5% 032 <20% BEDOLEITIE, R
M OELFHIVRE S BET D MENH Y | T X TORMDHBEIEIY TLE DRED I,
TRARIZIXANTRE Y LA2VWWE & Tl 5,

DAL-2 IZ, FUEIEMERICKIZ o U7 B E I3 T & 220, DAL-2 X, RIEEE, B
FJOVEAE « EUROKESIRIZHEH T& %,

DAS 1 RIRIZ I T & 720, JFURO R miEMEA 2 bR < BEEmEICEH TE 5 (bbb,
By T U T RAMREZR R

a—F—L, ZNEND TG ITHRE SN TWAE % D invitro 5 8BR T 1ED BRI % Bfif9~ 5 WL
MWD, TNOITHHTZ T —ZICLVSETESNDOT, EHMICHERTREThD, ThEh
D TG OEH/N—V 3 VEFICHERT DM ENDH D, 2—F—IXE -, ZNEhO TG IZHEE
SN TV B YEA LA 2 E T 5 72D OfE &2 D FTEDIRR A HfET 5 VWERH 5,

Z DOMOREREDA G DRI ONTIEL, 5% OB« AGRAR T, A TG IZE E4L5 AHE
MRnd 5,

42. R—H—F A
1) DAL-1 THICREE L7-TGDR—&—F A L OELY Hhu ik

ZENENDin vitrol: (TG 437, TG 492) OTGsIZFLH S AL TN D & aklBRE O & pH 2 LU
(R, BICEET 2 EEE LC, MARHNE Ch-Th, B RIIAEIIC T Y %
R < INHDOARTYFIT, KT (53FH) Uy A TZBHEISEWG S, T b bEREHNIC
boYE, RS RE A HERIZT D, ZIENOTGsPIZFEHE ST D RSN DO FREE 2 1l
Wy B7=0ic, BTFOFENRSH TS,

v' TG 492 (RhCE) : 1 72< £ 12 0DMTET N5 72 D H— OB OFER ] 1T
bOGE, TaifERkE b, Lol KIERIEDOIE—EE LUV E 2 ITEHkET
IVOSELHEAFIR D60+ 5%I2 8 HEEFURER OGS HF20RBRO I, 5 L 02RO
RO TAR—EOBAEIIIFIORBREBET 2 & Th D,

v TG437(BCOP LLBO) : fafFR#E (Lux/7, ‘FYIREE>145) TRy1E RIS D,
BANOFER TR (Lux/7) ZFFO32OMAED 5 H1-2o23<130& 725 K 9 725 i
DFERDFEE LIS A1, 20RO EN i, L0 2 RIORBROK TR —EDY;
BILEIORR A BES HNEN B D,

2 UVCB : MRS ARAET2IIENT 2WE ., GRS F 721340 EE, Substances

of Unknown or Variable Composition, Complex Reaction Products or Biological Materials
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2) DAL 2 FHNCEIE L7=TGOR—H—F A > O P\ ik
ZIENDin vitroit: (TG 437, TG 491) OTGsIZFLE X4 T % & akBRik o5 I 2 LL T
WRT, BNCEBET2HEHEE LT, WHKHAYE Ch- T, MBS RIEIAENIZIES &
T LKL INHDONATYRIE, RS (38 Ty b ATEEICEWGS, Teb BEREHNIC
HOYA, R R E R ERICT D, TNENOTGSNIZFEE ST D AR O FREE % i
572D, LFOFIER RSN TND,
v’ TG437(BCOP LLBO) : fRE#E (Lux/7, “FHIIREIE>145) TR & Tl 5,
A OFRER T (Lux/7) ZFFO32DOAMED 5 H12oH3<130& 725 L 5 72 BE 4R
DFERDFEA LT AT, HF20BRa I L, BL O 2 BORBROM TR—HD
et FEIORRABET HNEND D,
v TG 491 (STE) : Jy72 L7= 3 (81D SAEFER D D5 DI T i im0 i AE TR O A e
RAIE, WBRILEWE DIEE 5%& 0.05%0M 5T ISR Th D Z &, MR
D ISLLEOSA, TOfREEZAWT, I 5I2 3 BIKERBRZ FEfiT 5,

3) DASTHICESE L/-TGOR—Z—F A » DELY Hiu ik
ZNENDin vitroth: (TG 437, TG 492) DOTGsIZitdl STV Sl FH#EMEH T& 2451
WCTHD, BICEETL2HEE LT, BHEHENDE TH->Th, s RIIARENIC AT Y
FRPT<, INHDOARTYFIE, R () By AT BHEISEWEGES, Teb b RN
W2 DA, RERERE AHEREICT D, TNENOTGSNIZELH STV D AHEEMEORRE %
T 572D, LFOFIER RS TN,
v TG 492 (RhCE) : 272 < & 2 ODMMKE T /L1672 2 Bi—DOpBROFE R AT
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A TG467 THELE X 7L TV % OPERA (The Open (Quantitative) Structure-activity/property
Relationship App) X, Z¢ OECD @ (Q)SAR NV 77— 3 VJFANI ISV TR SH7- QSAR
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JZ R 5K (QMRF: QSAR Model Reporting Format) 23MERK STV 5 9 FHIETZ T T2
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method, Single model method, Group contribution method, Nearest neighbor method ) C#5 5 417 T
TEOFEEZ VD 2 > % A (consensus method) (2 L ¥ FHIME & ¥ O x40
THo b bIWHREELZENTEDLLE LTINS,
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predictions, and results based on multiple predictions (i€ f#1) #EEIEMEFIESET L. T, BL O
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ETNEHHTHENT LA X A EBEBIZ LT, FETNVOER « e+ CBfE LT
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B 2 BRIE DM A G HOECH T2 72T V& TG 467 (2N Z 588121, PEREARMEER L OY
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C OECD IATA Case study THARINL TS 17
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1 Introduction

1.1. General Introduction

1. The assessment of eye irritation/serious eye damage originally involved the use of
albino rabbits according to the Draize eye test method (OECD Test Guideline 405) (1). The
hazard potential of a test chemical was determined based on its effect on corneal opacity
(CO), iritis (IR), conjunctival redness (CR), and conjunctival chemosis (CC). Based on the
severity of effects and/or the timing of their reversibility, classifications are derived
according to the serious eye damage/eye irritation classification criteria defined by the
United Nations (UN) Globally Harmonized System of Classification and Labelling of
Chemicals (GHS) (2). According to the UN GHS classification system, Category 1/serious
damage (Cat. 1) is defined as causing irreversible effects (not fully reversible within 21
days) on the eye/serious damage to the eye. Category 2/irritation (Cat. 2) is defined as
causing reversible effects (fully reversible within 21 days) on the eye/eye irritation. This
category may be divided into the optional Categories 2A (effects fully reversible within 21
days) and 2B (effects fully reversible within 7 days). When none of the Cat. 1 or Cat. 2
classification criteria are met, the test chemical does not require classification which
corresponds to No Category (No Cat.).

2. In 2022, a stand-alone in vitro method (OECD TG 492B was adopted for the
identification of test chemicals not requiring classification (UN GHS No Cat), requiring
classification for eye irritation (UN GHS Cat 2) and requiring classification for serious eye
damage (UN GHS Cat 1) (3). Furthermore, several Test Guidelines (TGs) on in vitro
methods have been adopted for the identification of test chemicals inducing serious eye
damage (UN GHS Cat. 1) or for the identification of test chemicals not requiring
classification for eye irritation and serious eye damage hazards (UN GHS No Cat.), notably
OECD TG 437, TG 438, TG 460, TG 491, TG 492, TG 494, and TG 496 (4, 5, 6, 7, 8, 9,
10). Data generated with these in vitro methods are proposed to be used together, as well
as with information sources such as physicochemical properties, in silico and read-across
predictions from chemical analogues, within integrated approaches to testing and
assessment (IATA) or defined approaches (DAs) (11). Results from the individual
information sources cannot be used in DAs if the chemicals are known to clearly fall outside
the applicability domains of the methods, as may be detailed in the respective assay TGs.
The prediction from a DA may be used alone or along with further information as part of an
IATA (11) or according to the applicable legal criteria.

3. The major difficulty for a single in vitro test method to fully replace the in vivo rabbit
eye test (TG 405) is to predict the middle category (UN GHS Cat. 2) and it is therefore
recommended to make use of testing strategies (e.g., Top-Down or Bottom-Up approach)
that combine the strengths of individual in vitro test methods to address the required ranges
of irritation potential (12). The determination of the most relevant in vivo endpoint(s), in
particular the effects on cornea, iris or conjunctiva, is important for the development of
adequate in vitro methods as it allows to better understand the relationship between the in
vitro and the in vivo data (13, 14). For this reason, it is recommended to take into
consideration the most important drivers for Cat. 1 and Cat. 2 classifications as well as the
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distribution of in vivo effects for chemicals not requiring classification when selecting
reference chemicals for the development, evaluation and/or validation of alternative
methods and/or strategies for serious eye damage and eye irritation testing (11) (see “In
vivo reference data (Draize eye test)” in the Supporting document to the Guideline (GL) on
Defined Approaches (DAs) for Serious Eye Damage/Eye Irritation (15)).

4, Modes of action for eye irritation are unknowable for the majority of chemicals and
do not provide additional insight in evaluation of the test methods and DAs, and thus they
are not considered for the analysis of the test chemicals for the DAs in the current Guideline
(see paragraph 27 of the SD for more information).

5. Results from multiple information sources can be used together in DAs to predict
the eye hazard potential of test chemicals. A DA consists of a fixed data interpretation
procedure (DIP) (i.e. a mathematical model, a rule-based approach) applied to data (e.g in
silico predictions, in chemico, in vitro data) generated with a defined set of information
sources to derive a prediction without the need for expert judgment. The DAs use method
combinations intended to overcome some of the limitations of the individual, stand-alone
methods in order to provide increased confidence in the overall obtained result. The DAs
provide information that can be used for eye hazard identification.

6. Testing laboratories should consider all relevant available information on the test
chemical prior to conducting the studies according to a DA. Such information could include,
for example, the identity and chemical structure of the test chemical and its
physicochemical properties. Such information should be considered in order to determine
whether the individual OECD TG methods under a specific DA are applicable for the test
chemical.

7. When performing a hazard evaluation based on the output from the in vivo Draize
eye test, from an in chemico test, from an in vitro test, from an in silico approach, from a
DA, and any combination thereof, the same principles always apply, i.e. all available
information relevant to the chemical in question should be taken into consideration as well
as toxicological data on structurally related test chemicals, if available. However, specific
regulatory requirements in the applicable legislation should be applied.

8. Two rule-based DAs for non-surfactant liquids and one rule-based DA for neat
solids are included in this GL, and are described with respect to their intended regulatory
purpose: hazard identification, i.e. discrimination between three UN GHS categories i.e.,
Category 1 (Cat. 1) on “serious eye damage”; Category 2 (Cat. 2) on “eye irritation” and No
Category (No Cat.) for chemicals “not requiring classification and labelling” for eye irritation
or serious eye damage (2). The evaluation and review of the DAs are described in detail in
the Supporting Document for Evaluation and Review of TG 467 on DAs for Serious Eye
Damage / Eye Irritation (15). For the non-surfactant liquids, a dataset of at least 86
chemicals with DA predictions, data on individual information sources, highly curated
Draize eye test data, and physicochemical properties, was compiled and is attached as
Annex B (spreadsheets) to the Supporting Document for Evaluation and Review of TG
467 on DAs for Serious Eye Damage / Eye Irritation (15). A list of 109 solids with DA
predictions, data on individual information sources, and highly curated Draize eye test data
was compiled and is attached as Annex A (spreadsheets) to the Supporting document to
the GL on DAs for Serious Eye Damage and Eye Irritation (15). The list of chemicals was
used to evaluate the performance of the DAs. The set of liquids and solids covers a broad
range of uses and chemicals classes, with a wide range of organic functional groups (79
different OFGs for the liquids and 111 different OFG for the solids) defined according to
OECD QSAR Toolbox analysis (version 3.2; https://www.oecd.org/chemicalsafety/risk-
assessment/oecd-gsar-toolbox.htm).

9. The dataset is chemically diverse as shown by the physicochemical properties
covered by these chemicals: it contains small and large molecules, as well as hydrophobic
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and hydrophilic substances. Further details on the chemical characterization of the
reference database are available in Section 5.1.2. of the Supporting Document for
Evaluation and Review of TG 467 on DAs for Serious Eye Damage / Eye Irritation (15).

10. Other DAs may be included in this GL following future review and approval.

1.2. DAs and Use Scenarios included in the Guideline

11. The DAs currently described in this GL are:

e Part | - Defined Approaches 1 for Eye hazard identification based on
physicochemical properties and in vitro data (16), for neat non-surfactant liquids
(DAL-1).

e Part Il - Defined Approaches 2 for Eye hazard identification based on in vitro data
(17) for non-surfactant neat liquids, liquids and solids dissolved in water (DAL-2).

e Part Ill - Defined Approach (DAS) for Eye hazard identification based on in vitro
data for neat solids (DAS).

12. The DAL-1 described in this GL is based on the use of a combination of test
methods described in OECD TG 437 and TG 492 as well as the physicochemical properties
(PCP) of the test chemical. DAL-2 in contrast, is based on the use of a combination of test
methods described in the OECD TG 437 and TG 491. The methods used in DAL-1 and
DAL-2 encompass the following validated test methods: the Bovine Corneal Opacity and
Permeability (BCOP) using the laser light-based opacitometer (LLBO)" according to the
OECD TG 437, the Reconstructed human Cornea-like Epithelium (RhCE) (EpiOcular™
Eye Irritation Test or SkinEthic™ Human Corneal Epithelium (HCE) EIT) according to the
OECD TG 4922 and the Short Time Exposure in vitro (STE) according to the OECD TG
491. The DALs are hereafter referred to as DAL-1 PCP/EpiOcular/LLBO, DAL-1
PCP/SkinEthic/LLBO, and DAL-2 STE/LLBO. The DAS is based on the use of combination
of test methods described in the OECD TG 437 and TG 492. The methods used in DAS
encompass the following validated test methods: the BCOP LLBO? according to the OECD
TG 437 and the SkinEthic™ HCE EIT according to the OECD TG 492* and is hereafter
referred to as DAS SkinEthic/LLBO. Transferability, within- and between-laboratory
reproducibility of these individual test methods have been assessed during their respective
validation studies (18, 19, 20, 21, 22).

13. The DAs described in this GL can each be used to address countries' requirements
for identifying chemicals causing serious eye damage (i.e. UN GHS Category 1), eye
irritation (i.e. UN GHS Category 2), and test chemicals not requiring classification (i.e. UN
GHS No Category), though they do so with different performance (detailed in the respective
descriptions of each DA).

' DIP with the BCOP OP-KIT test method did not meet the acceptance criteria for the current GL and thus is not used
for DAL-1 or DAL-2 (see Annex A of the supporting document).

2 Other similar methods from OECD TG 492 were not used for the DAL-1 analysis due to insufficient availability in
data for those methods.

3 DIP with the BCOP OP-KIT test method did not meet the acceptance criteria for the current GL and thus is not used
for DAS.

4 DIP with the EpiOcular™ EIT test method did not meet the acceptance criteria for the current GL and thus is not
used for DAS.
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14. The DAs described in this GL are not designed to distinguish between Categories
2A and 2B.

15. DAL-1 and DAL-2 are applicable to liquids (i.e., pipettable test substances) and
DAS is applicable to solids (i.e., not pipettable test substances). For additional details see
Section 2 of the Supporting document to the GL on DAs for Serious Eye Damage and Eye
Irritation (15).

16. The performance of DAL-1 PCP/EpiOcular/LLBO described in this GL for
discriminating between the three UN GHS categories was evaluated using 94 non-
surfactant liquids (17 Cat. 1, 22 Cat. 2, and 55 No Cat.) for which physicochemical
properties, EpiOcular™ EIT predictions, BCOP LLBO predictions (available for all in vivo
classified results but missing for 14/55 in vivo No Cat. substances), and classifications
based on Draize Eye test data are available (for additional details see Section 2 and
Annex B.3 of the Supporting document to the GL on DAs for Serious Eye Damage and
Eye Irritation (15)).

17. The performance of DAL-1 PCP/SkinEthic/LLBO described in this GL for
discriminating between the three UN GHS categories was evaluated using 86 non-
surfactant liquids (17 Cat. 1, 23 Cat. 2, and 46 No Cat.) for which physicochemical
properties, SkinEthic™ HCE EIT predictions, BCOP LLBO predictions (available for all in
vivo classified results but missing for 11/46 in vivo No Cat. substances), and classifications
based on Draize Eye test data are available (for additional details see Section 2 and
Annex B.3 of the Supporting document to the GL on DAs for Serious Eye Damage and
Eye lIrritation (15)).

18. The performance of the DAL-2 STE/LLBO described in this GL for discriminating
between the three UN GHS categories was evaluated using 164 non-surfactant liquids (17
Cat. 1, 24 Cat. 2, and 123 No Cat.) for which STE predictions, BCOP LLBO predictions
(available for all in vivo classified results but missing for 67/123 in vivo No Cat. substances),
and classifications based on Draize Eye test data are available (for additional details see
Section 2 and Annex B.3 of the Supporting document to the GL on DAs for Serious Eye
Damage and Eye Irritation (15).

19. The performance of the DAS SkinEthic/LLBO described in this GL for discriminating
between the three UN GHS categories was evaluated using 109 solids (31 Cat. 1, 18 Cat.
2, and 60 No Cat.) for which SkinEthic™ HCE EIT predictions, BCOP LLBO predictions
(available for all in vivo classified results but missing for 5/60 in vivo No Cat. substances),
and classifications based on Draize Eye test data are available (for additional details see
Section 2 and Annex B.3 of the Supporting Document to the GL on DAs for Serious Eye
Damage/Eye Irritation (15).

1.3. Performance and Applicability

1.3.1. Performance of the DAs

20. Table 1.1. Summary of the DAs included in this Guideline — Eye hazard
identification.1 provides an overview of the DAs included in this Guideline (GL), their
information sources used, and summarises their performance against the Draize Eye
reference data. More details are provided in Part |, Part Il, and Part Ill of this GL, as well
as in the Supporting documents to the GL on DAs for Serious Eye Damage and Eye
Irritation (15).

21. The performance of the DAs for UN GHS classification (Cat. 1, Cat. 2, and No Cat)
when compared to the Draize Eye test reference data yielded balanced accuracies of
69.2% (DAL-1 PCP/EpiOcular/LLBO), 75.2% (DAL-1 PCP/SkinEthic/LLBO), 74.3% (DAL-
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2 STE/LLBO), and 66.7% (DAS SkinEthic/LLBO). Note that there is a raised degree of
uncertainty relating to the derived Cat. 1 and Cat. 2 accuracies (correct predictions), as
compared with the No Cat. accuracies due to the lower number of reference chemicals
within these categories. It was however not possible to increase the number of chemicals
because of the limited number of available Draize Eye test results with a Cat. 1 or Cat. 2
classification. Detailed performance statistics are reported in Part I, Part I, and Part 11l and
in Section 5 of the Supporting documents to the GL on DAs for Serious Eye Damage and
Eye Irritation (15).

Table 1.1. Summary of the DAs included in this Guideline — Eye hazard identification

DA DAL-1 DAL-1 DAL-2 STE/LLBO DAS Skinethic/LLBO
PCP/EpiOcular/LLBO  PCP/SkinEthic/LLBO(N=86) (N=164) (N=109)
(N=94)
Information | Physicochemical properties, | Physicochemical properties, STE (TG 491), SkinEthic™ HCE EITS (TG
Sources EpiOcular™ EITL (TG 492), = SkinEthic™ HCE EITL (TG BCOP LLBO (TG 437) 492),
BCOP LLBO (TG 437) 492), BCOP LLBO® (TG 437)
BCOP LLBO= (TG 437)

Applicable Non-surfactant neat liquids = Non-surfactant neat liquids | Non-surfactant neat liquids, = Non-surfactant neat solids
liquids and solids dissolved

in water
Performance
vs. Draize Eye 70.5% No Cat. (N=55) 79.7% No Cat. (N=46) 85.3% No Cat. (N=123) 70.0% No Cat. (N=60)
test 59.1% Cat. 2 (N=22) 68.7% Cat. 2 (N=23) 56.3% Cat. 2 (N=24) 52.3% Cat. 2 (N=18)
(Correct 76.5% Cat. 1 (N=17) 76.5% Cat. 1 (N=17) 81.2% Cat. 1 (N=17) 77.4% Cat. 1 (N=31)
classification)

aBCOP LLBO based on opacity only; ® BCOP LLBO based on opacity and/or permeability

Note: For performance, accuracy reflects correct classification rate within each UN GHS category.
EITL: Eye Irritation Test protocol for liquids and EITS protocol for solids.

Solid: non-pippetable neat substance.

1.3.2. Applicability domain of the DAs and of the individual components of the DAs

22. DAL-1 PCP/EpiOcular/LLBO and DAL-1 PCP/SkinEthic/LLBO are not applicable
for surfactants and solids. Both DAs are applicable to neat liquids, excluding mixtures,
UVCBs and multi-constituent substances. For impurities with concentration > 5% and <
20%, the physicochemical properties of the impurities also need to be determined, and only
when all components meet the exclusion criteria, the liquid is predicted No Cat., in all other
cases, proceed with an RhCE test method.

23. DAL-2 STE/LLBO is not applicable for surfactants and solids dispersed in water.
The DAL-2 STE/LLBO is applicable to non-surfactant neat liquids, liquids and solids
dissolved in water.

24. DAS SkinEthic/LLBO is not applicable to liquids. The DAS SkinEthic/LLBO is
applicable to non-surfactant neat solids (i.e., not pipettable test substances).

25. Users should refer to the limitations of the individual in vitro test methods as
specified in their respective TGs, which are revised as new data become available and
should be consulted regularly. The most up-to-date published version of the respective TGs
should always be used. Users should also refer to the limitations of the individual methods
for measuring the physicochemical properties as specified in their respective GLs.
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1.3.3. Uncertainty of DAs
26. Details on accepting the results of individual information sources to determine

confidence in DA predictions are provided in Sections 2.1.4, 3.1.4, and 4.1.4 and in the
respective TGs (TG 437; TG 491; TG 492) (4, 7, 8).
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Z PART | - Defined Approaches 1
(DAL-1), based on physicochemical
properties and in vitro data, for
neat non-surfactant: liquids

27. Part | of this GL applies to DAL-1 that is intended for hazard identification, i.e.
distinguishing between serious eye damage and eye irritation potential of test chemicals
(or the absence thereof), specifically for neat non-surfactant liquids based on
physicochemical properties and in vitro data. A summary of the DAL-1 for hazard
identification is provided below; additional detailed information can be found in the
Supporting document to the GL on DAs for Serious Eye Damage/Eye Irritation.

2.1. DAL-1

2.1.1. Summary

28. The DAL-1 is intended for the identification of the eye irritation hazard of a test
chemical without the use of animal testing, i.e. UN GHS Cat. 1 vs. UN GHS Cat. 2 vs. UN
GHS No Cat. The data interpretation procedure (DIP) is not designed to provide information
on sub-categorisation of Cat. 2 into 2A and 2B.

20. The DAL-1 presented in this GL describes the combination of one and/or three
physicochemical properties with the results of two in vitro test methods (RhCE and BCOP
LLBO) for the identification of the eye hazard potential of non-surfactant liquid substances
primarily for the purposes of classification and labelling without the use of animal testing
(1).- The physicochemical properties can be retrieved from publicly available databases,
can be determined by new experimental studies, or may be predicted using computational
methods (e.g. Quantitative Structure-Activity Relationships ((Q)SAR)). The RhCE models
that are part of DAL-1 are the EpiOcular™ EITL and the SkinEthic™ HCE EITL (OECD TG
492) (2). Furthermore, the Bovine Corneal Opacity and Permeability (BCOP) test method
with the laser light-based opacitometer (LLBO) is used (OECD TG 437) (3).

30. The DAL-1 PCP/EpiOcular/LLBO was compared to 94 chemicals with curated
Draize Eye test reference data and demonstrated a balanced accuracy of 68.7% (see
Table 2.1). The DAL-1 PCP/SkinEthic/LLBO was compared to 86 chemicals with curated

5 Surfactant, also called surface-active agent, this is a substance, such as a detergent, that can reduce the surface
tension of a water and thus allow it to foam or penetrate solids; it is also known as a wetting agent.
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Draize Eye test reference data and demonstrated a balanced accuracy of 75.0% (see
Table 2.2).

2.1.2. Data interpretation procedure

31. The data interpretation procedure (DIP) applied uses the readout of the prediction models
of each of the individual test method as defined by the TGs and/or information on the
physicochemical properties. A scheme of DAL-1 is presented in Figure 2.1. Physicochemical
property exclusion rules based on water solubility (WS) or a combination of octanol-water partition
coefficient (LogP), vapour pressure (VP) and surface tension (ST) of the neat liquid are used in a
first step to identify liquid chemicals with no serious eye damage or eye irritation potential (details
are provided in section 5.1.2. of the Supporting document to the GL on DAs for Serious Eye
Damage and Eye Irritation). Liquids that are not identified as No Cat. according to the
physicochemical property-based exclusion rules, are then evaluated based on a RhCE test
method (EpiOcular™ EIT or SkinEthic™ HCE EIT) in Step 2. Liquids that result in a tissue viability
> 60% are classified No Cat. Liquids that result in a tissue viability < 60% are then evaluated based
on the BCOP LLBO test method in a third step. Liquids that result in an opacity > 145 are predicted
Cat. 1 and the remaining liquids are assigned Cat. 2. Note that it is also possible to start with a
RhCE method, followed by the physicochemical property exclusion rules in case the tissue viability
measured with EpiOcular™ EIT or SkinEthic™ HCE EIT > 60% (Figure 2.2). Furthermore, when
a RhCE method is used as a first step and if the tissue viability > 60%, the prediction is based on
the stand-alone method.
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Figure 2.1. Scheme of the DAL-1 option 1; step 1 physicochemical exclusion rules (WS: water
solubility in mg/mL; or LogP: octanol-water partition coefficient / VP: vapour pressure in mm Hg /
ST: surface tension of the neat liquid in dyne/cm) to identify No Cat., step 2 RhCE EITL test method
used to identify No Cat., and step 3 BCOP LLBO used to identify Cat. 1
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Figure 2.2. Scheme of the DAL-1 option 2; step 1 RhCE EITL test method used to identify No Cat.,
step 2: physicochemical exclusion rules (WS: water solubility in mg/mL; or LogP: octanol-water
partition coefficient / VP: vapour pressure in mm Hg / ST: surface tension of the neat liquid in
dyne/cm) to identify No Cat., and step 3 BCOP LLBO used to identify Cat. 1
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2.1.3. Description and limitations of the individual information sources

32. The individual information sources in the DA are the physicochemical properties
and test methods included in OECD TG for serious eye damage/eye irritation or the
absence thereof (OECD TG 437, 492) (2, 3), and the protocols are detailed therein.

33. The following in vitro test methods from those TGs have been characterised and
included in the DAL-1.

e The RhCE EITL test methods: the methods measure the ability to induce
cytotoxicity. In case borderline results are obtained, additional testing should be
conducted, as specified in OECD TG 492 (2).

e BCOP LLBO test method: the eye hazard potential of a test chemical is measured
by its ability to induce opacity and permeability in an isolated bovine cornea. Note
that only opacity measurement is considered in the DAs. In case borderline results
are obtained for opacity measurements, additional testing should be conducted, as
specified in OECD TG 437 (3).

34, Any restriction regarding the applicability domain identified in the respective test
method TGs (TG 437, TG 492) and analytical methods for measuring the physicochemical
properties (GL 104, GL 105, GL 107, GL 115, GL 117, GL 123) is applicable to this GL (2,
3).

35. Measurements of physicochemical properties should be performed according to
the OECD Guidelines (GL) and test reports are required corresponding with the information
requested on data and reporting in each specific OECD GL (see Annex E). Prediction of
physicochemical properties should use models that are based on the 5 OECD principles
for QSAR models and that have a QMRF (QSAR Model Reporting Format).

2.1.4. Procedure for dealing with borderline result in test guidelines relevant to DAL-1

36. The first decision on whether each information element can be used is dictated by
the applicability domain as described in the TGs of the respective in vitro methods (TG 437,
TG 492) (2, 3). Even for within-domain substances, test results are inherently subject to
variation and these variations increase the uncertainty of a test result, especially when
close to a (classification) cut-off threshold, i.e. in the borderline range. The following
procedures are in place to control the degree of uncertainty are described within the TGs
of the respective information sources.

e TG 492 (RhCE EITL): A single test composed of at least two tissue replicates
should be sufficient for a test chemical when the result is unequivocal. However, in
cases of borderline results, such as non-concordant replicate measurements
and/or mean percent tissue viability equal to 60+5% a second test should be
considered, as well as a third one in case of discordant results between the first
two tests.

e TG 437 (BCOP LLBO): UN GHS Cat. 1 prediction based on opacity (Lux/7, mean
opacity > 145), but 1 of 3 corneas with opacity (Lux/7) < 130; in cases of borderline
results in the first testing run, a second testing run should be considered, as well
as a third one in case of discordant predictions between the first two testing runs.

2.1.5. Predictive capacity of the DAL-1 PCP/EpiOcular/LLBO vs. the Draize Eye test

37. The predictive capacity of DAL-1 PCP/EpiOcular/LLBO is reported based on data
generated by the Draize eye test (see Table 2.1) (see Section 2.1 and Annex B.3 of the
Supporting document to the GL on DAs for Serious Eye Damage/Eye lrritation).
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Performance statistics are reported for weighted predictions as compared to Draize eye
test reference data. DA predictions for specific chemicals and further details are available
in Section 5 and Annex B.2 of the Supporting document to the GL on DAs for Serious Eye
Damage/Eye Irritation for liquids (5).

Table 2.1. Performance of DAL-1 PCP/EpiOcular/LLBO in comparison to Draize Eye reference data

UN GHS Prediction using DAL-1 PCP/EpiOcular/LLBOP
Cat 1 Cat2 No Cat
Cat. 1 (N="17)," %2 (n/N) 76.5% 23.5% 0.0%
(13.0117.0) (4.0/117.0) (0.0/17.0)
Cat. 2 (N=22)', %2 (n/N) 27.3% 59.1% 13.6%
(6.0/22.0) (13.0/22.0) (3.0122.0)
No Cat. (N='55)', %2 (n/N) 5.5% 24.0% 70.5%
(3.0/55.0) (13.2/55.0) (38.8/55.0)

68.7% balanced accuracy overall

a The proportion given is based on a weighted calculation which takes into account (where they exist) multiple results from an individual
information source for a given chemical, and applying a correction factor so that all chemicals have a weight of 1. To improve the readability of
the numbers in the table, the numbers n/N have been rounded, so they may deviate slightly from the percentage corresponding to the weighted
calculation.

b EpiOcular™ EITL protocol for liquids.

Note 1: The performance is the same for the two versions of the DIP (Fig. 2.1 and Fig 2.2).

2.1.6. Predictive capacity of the DAL-1 PCP/SkinEthic/LLBO vs. the Draize Eye test

38. The predictive capacity of DAL-1 PCP/SkinEthic/LLBO is reported based on data
generated by the Draize eye test (see Table 2.2) (see Section 2.1 and Annex B.3 of the
Supporting document to the GL on DAs for Serious Eye Damage/Eye Irritation).
Performance statistics are reported for weighted predictions as compared to Draize eye
test reference data. DA predictions for specific chemicals and further details are available
in Section 5 and Annex B.2 of the Supporting document to the GL on DAs for Serious Eye
Damage/Eye Irritation for liquids (5).
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Table 2.2. Performance of DAL-1 PCP/SkinEthic/LLBO in comparison to Draize Eye reference data

UN GHS Prediction using DAL-1 PCP/SkinEthic/LLBO b
Cat 1 Cat2 No Cat
Cat. 1 (N="17)," %= (n/N) 76.5% 23.5% 0.0%
(13.0117.0) (4.0117.0) (0.0117.0)
Cat. 2 (N="23)," %2 (n/N) 30.4% 68.7% 0.9%
(7.0123.0) (15.8/23.0) (0.2123.0)
No Cat. (N=46), %2 (n/N) 3.1% 17.2% 79.7%
(1.4146.0) (7.9/46.0) (36.7/46.0)

75.0% balanced accuracy overall

a The proportion given is based on a weighted calculation which takes into account (where they exist) multiple results from an individual
information source for a given chemical, and applying a correction factor so that all chemicals have a weight of 1. To improve the readability of
the numbers in the table, the numbers n/N have been rounded, so they may deviate slightly from the percentage corresponding to the weighted
calculation.

b SkinEthic™ HCE EITL protocol for liquids

Note 1: The performance is the same for the two versions of the DIP (Fig. 2.1 and Fig 2.2).

2.1.7. Demonstration of Proficiency

39. The DAL-1 relies on a simple, rule-based data interpretation procedure and
requires no expert judgment. Proficiency chemicals for the individual information sources
are defined in the respective TGs (2, 3). Proficiency for the individual information sources
demonstrates proficiency for the DA.

2.1.8. Reporting of the DA

40. The reporting of the DA application should include at a minimum the following
elements:

e Test chemical identification (e.g., chemical name, structural formula, composition,
isomers, purity, chemical identity of impurities including their quantities as available,
CAS number, batch and lot number, and other relevant identifiers).

e The DAL-1 option used, and the RhCE method used.

e Individual test reports performed per corresponding TGs (OECD TG 437, TG 492).
Note that the chemical identity for each test report should match that above.

e Individual test reports on physicochemical properties corresponding with the
information requested on data and reporting in each specific OECD GL (Annex E).

e Discussions on any uncertainties in the data with the in vitro methods and
physicochemical properties applied in the DA that was used.

e Outcome of the DA application, including discussion of any uncertainties in the
applied DA, as well as their predicted impact (e.g., over- or under-classification).

e Any deviation from or adaptation of the DA.

e Conclusion
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§ PART Il - Defined Approaches 2
(DAL-2), based on in vitro data, for
non-surfactant. neat liquids, liquids
and solids dissolved in water

41. Part Il of this GL applies to DAL-2 STE/LLBO that is intended for hazard
identification, i.e. distinguishing between serious eye damage and eye irritation potential of
test chemicals (or the absence thereof), specifically for non-surfactant neat liquids, liquids
and solids dissolved in water based on in vitro data. A summary of the DAL-2 for hazard
identification is provided below; additional detailed information can be found in the
Supporting document to the GL on DAs for Serious Eye Damage/Eye Irritation.

3.1. DAL-2

3.1.1. Summary

42. The DAL-2 STE/LLBO is intended for the identification of the eye irritation hazard
of a test chemical without the use of animal testing, i.e. UN GHS Cat. 1 vs. UN GHS Cat.
2 vs. UN GHS No Cat. The data interpretation procedure (DIP) is not designed to provide
information on sub-categorisation of Cat. 2 into 2A and 2B.

43. The DAL-2 STE/LLBO presented in this GL describes the combination of two in
vitro test methods (STE: OECD TG 491 and BCOP LLBO: OECD TG 437) for the
identification of the eye hazard potential of non-surfactant neat liquids, liquids and solids
dissolved in water primarily for the purposes of classification and labelling without the use
of animal testing (1, 2, 3).

44. The DAL-2 STE/LLBO was compared to 164 chemicals with curated Draize Eye
test reference data and demonstrated a balanced accuracy of 74.3% (see Table 3.1).

3.1.2. Data interpretation procedure

45. The DIP applied uses the readout of the prediction models of each of the individual
test methods as defined by the TGs (OECD 437, OECD 491) (1, 2). A scheme of DAL-2
STE/LLBO is presented in Figure 3.1. Scheme of the DAL-2 STE/LLBO option 1: start with

6 Surfactant, also called surface-active agent, this is a substance, such as a detergent, that can reduce the surface
tension of a water and thus allow it to foam or penetrate solids; it is also known as a wetting agent.
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the STE test method followed by the BCOP LLBO test method. The STE test method is
used to identify liquid chemicals with no serious eye damage or eye irritation potential (No
Cat.: liquids that result in a mean cell viability > 70% at a 5% and 0.05% concentration) or
to identify liquids that cause serious eye damage/eye irritation (Cat. 1: liquids that result in
a mean cell viability £ 70% at a 5% and 0.05% concentration). For liquids that result in a
mean cell viability £ 70% at 5% concentration but > 70% at 0.05%, the BCOP LLBO is
needed. Liquids that result in an opacity > 145 are predicted as Cat. 1 and the remaining
liquids are assigned to Cat. 2. Note that it is also possible to start with the BCOP LLBO
followed by the STE test method, this scheme of DAL-2 is presented in Figure 3.2.

Figure 3.1. Scheme of the DAL-2 STE/LLBO option 1: start with the STE test method followed by
the BCOP LLBO test method
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Figure 3.2. Scheme of the DAL-2 STE/LLBO option 2: start with the BCOP LLBO test method
followed by the STE test method.
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3.1.3. Description and limitations of the individual information sources
46. The individual information sources in the DA are test methods included in OECD

TGs (OECD TG 437, 491) for serious eye damage/eye irritation or the absence thereof (1,
2), and the protocols are detailed therein.
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47. The following test methods from those TGs have been characterised and included
in the DAL-2 STE/LLBO.

e BCOP LLBO test method: the eye hazard potential of a test chemical is measured
by its ability to induce opacity and permeability in an isolated bovine cornea. Note
that only opacity measurement is considered in the DAL-2. In case borderline
results are obtained for opacity measurements, additional testing should be
conducted, as specified in OECD TG 437 (1).

e STE test method: the eye hazard potential of a test chemical is assessed based on
its ability to induce cytotoxicity on a confluent monolayer of Statens Seruminstitut
Rabbit Cornea (SIRC) cells.

48. Any restrictions regarding the applicability domain identified in the respective TGs
(TG 437, TG 491) are applicable to this GL (1, 2).

3.1.4. Procedures for dealing with borderline results in the test guidelines relevant to
DAL-2 STE/LLBO predictions

49, The first decision on whether each information element can be used is dictated by
the practical limitations as described in the TGs of the respective in vitro methods (TG 437,
TG 491) (1, 2). Even for within-domain substances, test results are inherently subject to
variation and these variations increase the uncertainty of a test result, especially when
close to a (classification) cut-off threshold, i.e. in the borderline range. The following
procedures to control the degree of uncertainty are described with the TG of the respective
information sources.

e TG 437 (BCOP LLBO): UN GHS Cat. 1 prediction based on opacity (Lux/7, mean
opacity > 145), but 1 of 3 corneas with opacity (Lux/7) < 130; in cases of borderline
results in the first testing run, a second testing run should be considered, as well
as a third one in case of discordant predictions between the first two testing runs.

e TG 491 (STE): Standard deviation of the final cell viability derived from three
independent repetitions should be less than 15% for both 5% and 0.05%
concentrations of the test chemical. If the standard deviation is greater than or
equal to 15%, the results should not be used and three more repetitions should be
performed.

3.1.5. Predictive capacity of the DAL-2 STE/LLBO vs. the Draize Eye test

50. The predictive capacity of DAL-2 STE/LLBO is reported based on data generated
by the Draize eye test (see Table 3.1) (see Section 2.1 and Annex B.3 of the Supporting
document to the GL on DAs for Serious Eye Damage/Eye Irritation). Performance statistics
are reported for weighted predictions as compared to Draize eye test reference data. DA
predictions for specific chemicals and further details are available in Section 5 and Annex
B.2 of the Supporting document to the GL on DAs for Serious Eye Damage/Eye Irritation.
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Table 3.1. Performance of DAL-2 STE/LLBO in comparison to Draize Eye reference data

UN GHS Prediction using DAL-2 STE/LLBO
Cat 1 Cat2 No Cat
Cat. 1 (N=17), %2 (n/N) 81.2% 17.6% 1.2%
(13.8/17.0) (3.0117.0) (0.2/17.0)
Cat. 2 (N=24), %2 (n/N) 30.2% 56.3% 13.5%
(7.2124.0) (13.5/24.0) (3.2/24.0)
No Cat. (N=123), %2 (n/N) 4.1% 10.6% 85.3%
(5.1/123.0) (13.0/123.0) (104.9/123.0)

74.3% balanced accuracy overall

a The proportion given is based on a weighted calculation which takes into account (where they exist) multiple results from an individual
information source for a given chemical, and applying a correction factor so that all chemicals have a weight of 1. To improve the readability of
the numbers in the table, the numbers n/N have been rounded, so they may deviate slightly from the percentage corresponding to the weighted
calculation.

Note 1: The performance was obtained using the version of the DIP provided in Fig 3.1.

3.1.6. Proficiency chemicals

51. The DAL-2 STE/LLBO relies on a simple, rule-based data interpretation procedure
and requires no expert judgment. Proficiency chemicals for the individual information
sources are defined in the respective TGs (1, 2). Proficiency for the individual information
sources demonstrates proficiency for the DAL-2 STE/LLBO.

3.1.7. Reporting of the DA

52. The reporting of the DA application should include at a minimum the following
elements:

e Test chemical identification (e.g., chemical name, structural formula, composition,
isomers, purity, chemical identity of impurities including their quantities as available,
CAS number, batch and lot number, and other relevant identifiers).

e Describe the DAL-2 option used.

e Individual test reports performed per corresponding TGs (OECD TG 437, TG 491).
Note that the chemical identity for each test report should match that above.

o Discussions on any uncertainties in the data with the in vitro methods applied in the
DA that was used.

e Outcome of the DA application, including discussion of any uncertainties in the
applied DA, as well as their predicted impact (e.g., over- or under-classification)

e Any deviation from or adaptation of the DA.

e Conclusion.
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4 PART lll - Defined Approaches
(DAS), based on in vitro data, for
neat solids’

54. Part Il of this GL applies to DAS SkinEthic/LLBO that is intended for hazard
identification, i.e., distinguishing between serious eye damage and eye irritation potential
of test chemicals (or the absence thereof), specifically for neat solids based on in vitro data.
A summary of the DAS for hazard identification is provided below; additional detailed
information can be found in the Supporting document to the GL on DAs for Serious Eye
Damage and Eye lIrritation (3).

4.1. DAS SkinEthic/LLBO

4.1.1. Summary

55. The DAS SkinEthic/LLBO is intended for the identification of the eye irritation
hazard of a test chemical without the use of animal testing, i.e., UN GHS Cat. 1 vs. UN
GHS Cat. 2 vs. UN GHS No Cat. The data interpretation procedure (DIP) is not designed
to provide information on sub-categorisation of Cat. 2 into 2A and 2B.

56. The DAS SkinEthic/LLBO presented in this GL describes the combination of two in
vitro test methods (SkinEthic™ HCE EITS: OECD TG 492 and BCOP LLBO: OECD TG
437) for the identification of the eye hazard potential of neat solids primarily for the
purposes of classification and labelling without the use of animal testing (1, 2).

57. The DAS SkinEthic/LLBO was compared to 109 chemicals with curated Draize Eye
test reference data and demonstrated a balanced accuracy of 66.7% (see Table 4.1.
Performance of DAS SkinEthic/LLBO in comparison to Draize Eye reference data).

4.1.2. Data interpretation procedure

58. The DIP uses the readout of the prediction models of each of the individual test
methods as defined by the TGs (OECD 437, OECD 492) (1, 2). A scheme of DAS
SkinEthic/LLBO is presented in Figure 4.1. The SkinEthic™ HCE EITS test method is used
to identify solid chemicals with no serious eye damage or eye irritation potential (No Cat.:
solids that result in a mean tissue viability > 50%). For solids that result in a mean tissue
viability < 50%, the BCOP LLBO is needed. Solids that result in an opacity > 145 or OD >
2.5, or both opacity > 145 and OD > 2.5 are predicted as Cat. 1 and the remaining solids
are assigned to Cat. 2.

7 Asolidisa non-pipettable test substance.
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Figure 4.1. Scheme of the DAS SkinEthic/LLBO: start with the SkinEthic™ HCE EITS test method
followed by the BCOP LLBO test

[ Test chemical ]

.

OECD TG 492
SkinEthic™ HCE
EITS

\

Mean cell Predict
viability > 50% No Cat.

OECD TG 437
BCOP LLBO

Opacity > 145 Predict
and/orOD > 2.5 Cat. 2
Predict

Cat.1

4.1.3. Description and limitations of the individual information sources

59. The individual information sources in the DA are test methods included in OECD
TGs (OECD TG 492, 437) for serious eye damage/eye irritation or the absence thereof (1,
2), and the protocols are detailed therein.

60. The following test methods from those TGs have been characterised and included
in the DAS SkinEthic/LLBO.

e SkinEthic™ HCE EITS test method: the method measures the ability to induce
cytotoxicity. In case borderline results are obtained, additional testing should be
conducted, as specified in OECD TG 492 (1).

o BCOP LLBO test method: the eye hazard potential of a test chemical is measured
by its ability to induce opacity and permeability in an isolated bovine cornea. In case
borderline results are obtained for opacity or permeability measurements,
additional testing should be conducted, as specified in OECD TG 437 (2).
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61. Any restrictions regarding the applicability domain identified in the respective TGs
(TG 437, TG 492) are applicable to this GL (1, 2).

4.1.4. Procedures for dealing with borderline results in the test guidelines relevant
DAS SkinEthic/LLBO predictions

62. The first decision on whether each information element can be used is dictated by
the practical limitations as described in the TGs of the respective in vitro methods (TG 437,
TG 492) (1, 2). Even for within-domain substances, test results are inherently subject to
variation and these variations increase the uncertainty of a test result, especially when
close to a (classification) cut-off threshold, i.e., in the borderline range. The following
procedures to control the degree of uncertainty are described within the respective TG.

e TG 492 (SkinEthic™ HCE EITS): A single test composed of at least two tissue
replicates should be sufficient for a test chemical when the result is unequivocal.
However, in cases of borderline results, such as non-concordant replicate
measurements and/or mean percent tissue viability equal to 50+5% a second test
should be considered, as well as a third one in case of discordant results between
the first two tests.

e TG437 (BCOP LLBO): UN GHS Cat. 1 prediction based on (i) opacity (Lux/7, mean
opacity > 145), but 1 of 3 corneas with opacity (Lux/7) < 130 or (ii) OD (mean OD
> 2.5), but 1 of 3 corneas with OD < 2.0; in cases of borderline results in the first
testing run, a second testing run should be considered, as well as a third one in
case of discordant predictions between the first two testing runs.

4.1.5. Predictive capacity of the DAS SkinEthic/LLBO vs. the Draize Eye test

63. The predictive capacity of DAS SkinEthic/LLBO is reported based on data
generated by the Draize eye test (see Table 4.1. Performance of DAS SkinEthic/LLBO in
comparison to Draize Eye reference data) (see Section 5.1 and Annex A.2 of the
Supporting document to the GL on DAs for Serious Eye Damage and Eye lIrritation for neat
solids (3)). Performance statistics are reported for weighted predictions as compared to
Draize eye test reference data. DA predictions for specific chemicals and further details are
available in Section 7 and Annex A.2 of the Supporting document to the GL on DAs for
Serious Eye Damage and Eye lIrritation for neat solids (3).

Table 4.1. Performance of DAS SkinEthic/LLBO in comparison to Draize Eye reference data

Prediction using DAS SkinEthic/LLBO

Cat1 Cat2 No Cat

s 77.4% 22.6% 0.0%
Cat. 1 (N=31), %= (n/N) (24.0131.0) (7.0131.0) (0.0131.0)
) w18 e 29.5% 52.3% 18.2%
Cat. 2 (N=18), % (n/N) (5.3118.0) (9.4/18.0) (3.3/118.0)
No Cat. (N=60), %2 (n/N) 7% 283 70.0%
' PP (1.0/60.0) (17.0/60.0) (42.0/60.0)

66.7% balanced accuracy overall
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a The proportion given is based on a weighted calculation which takes into account (where they exist) multiple results from an individual
information source for a given chemical, and applying a correction factor so that all chemicals have a weight of 1. To improve the readability of
the numbers in the table, the numbers n/N have been rounded, so they may deviate slightly from the percentage corresponding to the weighted
calculation.

4.1.6. Proficiency chemicals

64. The DAS SkinEthic/LLBO relies on a simple, rule-based data interpretation
procedure and requires no expert judgment. Proficiency chemicals for the individual
information sources are defined in the respective TGs (1, 2). Proficiency for the individual
information sources demonstrates proficiency for the DAS.

4.1.7. Reporting of the DA

65. The reporting of the DA application should include at a minimum the following
elements:

e Test chemical identification (e.g., chemical name, structural formula, composition,
isomers, purity, chemical identity of impurities including their quantities as available,
CAS number, batch and lot number, and other relevant identifiers).

e Individual test reports performed per corresponding TGs (OECD TG 437, TG 492).
Note that the chemical identity for each test report should match that above.

o Discussions on any uncertainties in the data with the in vitro methods applied in the
DA that was used.

e Outcome of the DA application, including discussion of any uncertainties in the
applied DA, as well as their predicted impact (e.g., over- or under-classification).

e Any deviation from or adaptation of the DA.

e Conclusion.
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5 PART IV - Defined Approach (DA),
based on in vitro data, for
surfactants (DASF)

67. Part IV of this GL applies to DASF that is intended for hazard identification, i.e.
distinguishing between serious eye damage and eye irritation potential of test chemicals
(or the absence thereof), for surfactants® (neat and in dilution in deionized water) based on
in vitro data. A summary of the DASF for hazard identification is provided below; additional
detailed information can be found in the Supporting document to the Guideline (GL) on
Defined Approaches (DAs) for Serious Eye Damage/Eye Irritation.

5.1. DASF

5.1.1. Summary

68. The DASF, which was develop specifically for surfactants, is intended for the
identification of the eye irritation hazard of a test chemical without the use of animal testing,
i.e. UN GHS Cat. 1 vs. UN GHS Cat. 2 vs. UN GHS No Cat. The data interpretation
procedure (DIP) is not designed to provide information on sub-categorisation of Cat. 2 into
2A and 2B. DASF fills an important gap in this Test Guideline, however, due to the currently
small dataset for Cat.2 (n=10), if a surfactant is predicted as Cat.2, additional information
may be required, taking into account that the prospective use of animals is only to be used
as a last resort.

69. The DASF presented in this GL describes the combination of two in vitro test
methods (EpiOcular™ Eye Irritation Test (EIT) or SkinEthic™ HCE EIT: OECD TG 492 and
STE®S for surfactants, as part of OECD TG 491) for the identification of the eye hazard
potential of surfactants (liquids and solids) primarily for the purposes of classification and
labelling without the use of animal testing (1, 2).

70. The performance of the DASF was compared to 50 surfactants (45 liquids and 5
solids) with curated Draize eye test reference data and demonstrated a balanced accuracy
of 79.1% (see Table 5.1. Performance of DASF in comparison to Draize Eye reference
data). No in vivo data on neat Cat. 2 surfactants were found to assess the performance of
the DASF, therefore when the DASF predicts a Cat.2 for a neat surfactant, additional
information may be required,-taking into account that the prospective use of animals is only

8 Surfactant means any substance and/or mixture, which has surface-active properties and which consists of one or
more hydrophilic and one or more hydrophobic groups of such a nature and size that it is capable of reducing the
surface tension of water, and of forming spreading or adsorption monolayers at the water-air interface, and of forming
emulsions and/or microemulsions and/ or micelles, and of adsorption at water-solid interfaces.
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to be used as a last resort. Note that caution should be exercised when interpreting the
DASF results for anionic surfactants as this class has a tendency to overpredict.

5.1.2. Data interpretation procedure

71. The DIP applied uses the readout of the prediction models of each of the individual
test methods as defined by the OECD TG 492 and STE?5 for surfactants (1, 2). A schematic
representation of DASF is provided in Figure 5.1. Bottom up approach of the DASF; step 1
EpiOcular™ EITL (Liquids) / EITS (Solids) or SkinEthic™ HCE EITL / EITS test method
used to identify No Cat., and step 2 STE?5 for surfactants used to identify Cat. 1.

(bottom-up approach) and Figure 5.2. Top-down approach of the DASF; step 1 STE?> for
surfactants used to identify Cat. 1, and step 2 EpiOcular™ EITL / EITS or SkinEthic™ HCE EITL /
EITS test method used to identify No Cat.

72. (top-down approach). Depending on the available data, the most relevant
approach will be selected: if the test substance is most likely classified as UN GHS Cat. 1,
or if there is high certainty that no classification is needed (UN GHS No Cat), either a Top-
Down or Bottom-Up approach will be considered, respectively (3). The EpiOcular™ EIT or
SkinEthic™ HCE EIT test method are used to identify surfactants with no serious eye
damage or eye irritation potential. Surfactants predicted as No Cat. are those that result in
a mean tissue viability > 60% for EpiOcular™ EIT (liquid or solid) or > 60% (liquid) or >
50% (solid) for SkinEthic™ HCE EIT, respectively. For surfactants that result in a mean
tissue viability below the threshold value, the STE®* for surfactants is needed. Surfactants
(liquid or solid) that result in a mean cell viability < 20% at a 0.5% test concentration are
predicted as Cat. 1 and the remaining surfactants are assigned to Cat. 2.
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Figure 5.1. Bottom up approach of the DASF; step 1 EpiOcular™ EITL (Liquids) / EITS (Solids) or
SkinEthic™ HCE EITL / EITS test method used to identify No Cat., and step 2 STE? for surfactants

used to identify Cat. 1.
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Figure 5.2. Top-down approach of the DASF; step 1 STE? for surfactants used to identify Cat. 1,
and step 2 EpiOcular™ EITL / EITS or SkinEthic™ HCE EITL / EITS test method used to identify No

Cat.
m m
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5.1.3. Description and limitations of the individual information sources

73. The individual information sources in the DA are test methods included in OECD
TGs (OECD TG 492, 491) for serious eye damage/eye irritation or the absence thereof (1,
4), and the protocols are detailed therein.

74. The following test methods from those TGs have been characterised and included
in the DASF.

e The RhCE (EpiOcular™ EIT and SkinEthic™ HCE EIT) test methods: the methods
measures the ability to induce cytotoxicity. In case borderline results are obtained,
additional testing should be conducted, as specified in OECD TG 492 (1).

e STE test method: the eye hazard potential of a test chemical is assessed based on
its ability to induce cytotoxicity on a confluent monolayer of Statens Seruminstitut
Rabbit Cornea (SIRC) cells. The STE??® for surfactants differs from the procedure
described in OECD TG 491 in that cell viability in SIRC cells is measured after a 5
minutes exposure to a 0.5% concentration and using a different cut-off value of
20% cell viability for classification (2, 4), instead of measuring cell viability after a 5
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minutes exposure to a 5% and 0.05% concentration and using a cut-off value of
70% cell viability for classification (4).

75. Any restrictions regarding the applicability domain identified in the respective TGs
(TG 492, TG 491) are applicable to this GL (1, 4) as well.

76. No in vivo data was found to assess the performance of DASF for neat Cat. 2
surfactants. When the DASF predicts a Cat.2 for a neat surfactant, additional information
may be required, taking into account that the prospective use of animals is only to be used
as a last resort. Furthermore, caution should be exercised when interpreting the DASF
results for anionic surfactants as this class has a tendency to overpredict (see Section 7.4
and Table 7-10 of the Supporting document to the Guideline (GL) on Defined Approaches
(DAs) for Serious Eye Damage/Eye Irritation).

5.1.4. Procedures for dealing with borderline results in the test guidelines relevant to
DASF prediction

717. The first decision on whether each information element can be used is dictated by
the practical limitations as described in the TGs of the respective in vitro methods (TG 492,
TG 491) (1, 4). Even for within-domain substances, test results are inherently subject to
variation and these variations increase the uncertainty of a test result, especially when
close to a (classification) cut-off threshold, i.e. in the borderline range. The following
procedures to control the degree of uncertainty are described with the TG of the respective
information sources.

e TG 492 (EpiOcular™ EIT): A single test composed of at least two tissue replicates
should be sufficient for a test chemical when the result is unequivocal. However, in
cases of borderline results, such as non-concordant replicate measurements
and/or mean percent tissue viability equal to 60+5% (EITL and EITS) a second test
should be considered, as well as a third one in case of discordant results between
the first two tests.

e TG 492 (SkinEthic™ HCE EIT): A single test composed of at least two tissue
replicates should be sufficient for a test chemical when the result is unequivocal.
However, in cases of borderline results, such as non-concordant replicate
measurements and/or mean percent tissue viability equal to 60£5% (EITL) or to
50+5% (EITS) a second test should be considered, as well as a third one in case
of discordant results between the first two tests.

o TG 491 (STE®S for surfactants): A single test composed of at least three replicate
wells should be sufficient for a test chemical when the result is unequivocal.
However, in cases of borderline results, such as non-concordant replicate
measurements and/or mean percent viability equal to 20+5%, a second test should
be considered, as well as a third one in case of discordant results between the first
two tests.

5.1.5. Predictive capacity of the DASF vs. the Draize Eye test

78. The predictive capacity of DASF is reported based on data generated by the Draize
eye test (see Table 5.1. Performance of DASF in comparison to Draize Eye reference data)
(see Section 2.1 and Annex B.2 of the Supporting document to the Guideline (GL) on
Defined Approaches (DAs) for Serious Eye Damage/Eye Irritation). Performance statistics
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are reported for weighted predictions as compared to Draize eye test reference data. DA
predictions for specific chemicals and further details are available in Section 5 and Annex
A.B of the Supporting document to the Guideline (GL) on Defined Approaches (DAs) for
Serious Eye Damage/Eye Irritation.

Table 5.1. Performance of DASF in comparison to Draize Eye reference data

UN GHS Prediction using DASF
Cat1 Cat2 No Cat
o 91.3% 8.7% 0.0%
Cat. 1(N=23), %= (n/N) (21.0/23.0) (2.0/23.0) (0.0/23.0)
Gt 2 (Ne0L %% (N 30.0% 70.0% 0.0%
at. 2 (N=10), %= (n/N) (3.01100) (7.010.0) (0.01100)
No Cat, (N=17), %2 () 5.9% 18.1 76.0%
' P (1.017.0) (3.117.0) (12.9117.0)

79.1% balanced accuracy overall

a The proportion given is based on a weighted calculation which takes into account (where they exist) multiple results from an individual
information source for a given chemical, and applying a correction factor so that all chemicals have a weight of 1 (see Annex D of OECD SD
354). To improve the readability of the numbers in the table, the numbers n/N have been rounded, so they may deviate slightly from the
percentage corresponding to the weighted calculation.

Note that no neat UN GHS Cat. 2 reference surfactant could be identified, which prevents establishing confidence in the DASF for this category.
As aresult, when the DASF predicts a Cat. 2 for a neat surfactant, additional information may be required, taking into account that the prospective
use of animals is only to be used as a last resort.. Furthermore, caution should be exercised when interpreting the DASF results for anionic
surfactants as this class has a tendency to overpredict.

5.1.6. Demonstration of Proficiency

79. The DASF relies on a simple, rule-based data interpretation procedure and
requires no expert judgement. Proficiency chemicals for the individual information sources
are defined in the respective TGs (1,4). Proficiency for the individual information sources
demonstrates proficiency for the DAs (e.g., para 39 for DAL-1).

5.1.7. Reporting of the DA

80. The reporting of the DA application should include at a minimum the following
elements:

e Test chemical identification (e.g. chemical name, structural formula, composition,
isomers, purity, chemical identity of impurities including their quantities as available,
CAS number, batch and lot number, and other relevant identifiers)

e Individual test reports performed per corresponding TGs (OECD TG 492, TG 491),
including the elements described therein. Note that the chemical identity for each
test report should match that above.

e Discussions on any uncertainties in the data on in vitro methods applied in the DA
used.

e Outcome of the DA application, including discussion of any uncertainties in the
applied DA, as well as their predicted impact (e.g., over- or under-classification)
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