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HA 1. Y E(OECD TG 435)

WAL AERE ol 88 NEEA AP

In Vitro Membrane Barrier Test Method for Skin Corrosion

N8

1. UN9| sg}st=d 27 2L FAo 33 oA 234 28 (Globally Harmonized
System of Classification and Labeling of Chemicals, GHS)V¢] Aojo] w=w 34
FA2 AFED A8 ¢ 23935 AT dA Sgoz A st yF A
e v A 9 REGS Tt 2 AR TRol=eRI(TG 435)2 FAA shekE
A AEE 9 o] &x= WS o] &gk WAL (in vitro) IFF2 Al ol
nox

44 serE e dal 5% WY Gn sin) 9 FAISH

2. dutx o7 yFEFEAM Hrles Aoljles FE I H AFEAS FH &5t
AR A7 F A &4 AES griets W oR o|FolHuY. B OAFEWY slol=g}
ol o= FAA 3leEd AES fd BE7] 3FE &8ste 1 AANGn vivo)

AEH(OECD TG 404)S WA = &= Ao AAL (n vitro) A FHPVE0]
OECD Alg 7hej=glelo® Aa= ™, UN GHS HH-53244 H7 2 BF5 93
A A 2 gGr ARy R A5/ gk 35433 7HIntegrated
Approaches to Testing and Assessment, IATA)2] OECD 7}oldl A~ X4+ 25 33
2E4 sl HFE 50" AL (n vitro) AEREY o] &S AAIGVE . IATAE A
HEA 9 BA7IHS Rk og /e REsel s 7IsstH, 1) &4 i
A= B S REAN FIE fe 715 AFE O vIAE dlo]H (non—test data)E &

sala gaels webal i) 84 ATE Taele] Ado] Frte Bed A% 1 A
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RBA Q) (in vitro) FBEE o] &3 JFRA Al (Corrositex™ V™) o] 2
T7F dEHEATL 163749 =4 2 %@%94 Az FAAE HolgH o] Ae ﬁ]l‘i—
2 d Sl oA 79%(128/163)2] A &/d (overall accuracy), 85%(76/89)29] 1
S (sensitivity), 70%(52/74)9] E.—ﬂ*é(spemfmty)g e AT, o] 2 3t 7.%401]

st o] AS5H Fa AlF W (Validated Reference test Method, VRM)2 3}3t&=
A g8 7eA H7E 9% dAE A" dEF(a tiered testing strategy)
24 AbgshE A AT sy a AL (in vitro) &
A EHow o]g3tr] Ao, FAMA AW H7F7]=(Performance
Standards, PS)10¢] what o] A|@WMe] AHA, A (ABAY), ATFHS AFdE F1
A& (Validated Reference Method, VRM) ¥} fA}gH=] o FE glgof st} A=
o AtEAY /HAE AFHS FAANFHB 7= (PS)ell Wt AERo] & Jlo|=
‘?_Oﬂ ¥ty Agowt dolg AEeE(Mutual Acceptance of Date)o] Hg=E <=
ATH AA o] Zlol=gRlA thFE fFdgt BAL (i vitro) AERHEE AP E

T9 7}53F Corrositex®& o] &3k A]dHo
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4, AN s 9% o8 AEHES A9 F 2 (reconstituted human
skin; OECD TG 431)" 31 1= 3|3 (isolated rat skin; OECD TG 430)V¢] Ah&
S 7IWro R gt 2 Jhol=Eidle FAA stk dS 370e] UN GHS shelw7ok &
2@ wet 3719 UN 6 3%%5 5 (UN Transport Packing Groups) &%
ot 2 Thel=ekele 2006 AAEElow, 20150 TATA 7tol=gkel &4 &
=

xato] e B2 B=o] A,
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5. = Zhol=ghlell A AbgE Aol= 5 16 7leEo] v
27) DAY 2 A
6. = Zhel=geld Vlsd Ade Fdl A4 seedes EE o glen,



o] W24 setEde UN GHS'(& DE met e i= 273 5 itk E3, o
ANEHS 54 &5 AlE HHoz 548 £79 sgEd(dE 5, §71 2 77
A b FEA D)S B 2 RRAES BRE] 98 olgd 4 gty 1
Zhol=gkele ASE Fau AFH(VRM) P A8 AdwrA 9 AAE v)Esta 9
o} 2 Jtel=ERRloAE dRASd diste] T8 ARE AFsta YA Ford,
OECD TG 439"%e) 4 =93] A (in sz‘ro) 5252 7173 F(health effect)ell

& dwsta Qut. gstEde] w3 & 5 JF A HQA Gl e FES| Hr}
(full evaluation)s}’] $siAE= EI=AAH7FIATA) A& A 203H(Guidance Document
N0.203)& g™,

% 1. UN GHS % 44 Jtelzag] & g7

244 72 3 oke] 3 1 vhe) olgelAl H43
T(a}%ha 1) el
GRS A}%sm o S Ay AT
R AT 1A <3% <147
g w4 SRR 1B >33/ <147 =142
Ha4 s EF 1C >1A17E [ <4AI3F =144
7 AZE Fa AFHVRM) VY AL 27 A4 A (A 138 Fx)9
A3Z & u, oo vFEAA getEdy dF A4 sieEd A AgelA] &
T Aol pH 4.5 ~ 8.59 &4 seEdo] A A3tstA] &2 F97F Ao
L}, o83 pH MY &3 gaEd F 85%7F SEAA AT H|FAA EZdo|drH .
AL (in vitro) I AFHLS AA(E &lHAY E84), AT £
H84) 2 Al Fe AldEA AFRE 5 ok a8y 434 A, 359
23l Al H(VRM) 9 3tstE 2 7= A 2~Hl(Chemical Detection System, CDS)¢] A
W) A WshyE YeElYR] ke seEde Y AgHS H8s 4 glonag i
A HES AFEaloF g
Alge
1) b fFEA"E HEA Frelage] &by, 31et EAERE A ALHALY, ¥E EE BE X3 d AAE o= P9

S Asleitt, o] Aduelol PrE, B2, 4 2 /v St dse] Tt
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8. o] AgA= 1) ¥ A AAYH(synthetic macromolecular
bio—barrier)¥} ii) 3}3H=2 HE A]~®(Chemical Detection System, CDS)S.& -
dEtt. o] AEH

Aol ogt 3}t

AR 743 e Aow FAwT

A|FEAS A pHE=} xohi]ﬂm(ﬂ THo| g T BAA AFHE
=]
-

e A, o wielA dojubs

9. A alo]l A E (penetration ¥ breakthrough)+ 3882 AS A AEH oA
pH A Al¥ % (indicator dye)e] A W3} = AW off(below) A A€ (indicator
solution) 9] A t}& EA WA 58 LFdE= oy HAH s 4= 4

10. Ao Alg-o] ElAdo] gRlFojofsit)(o, Y AFEEEE 9% A4
D AFEA). of7lel= v FHjE vEAA] sekEde dieh W {-A]eE, thefst
UN GHS ¥4 st9EFVo) sjdss gstedo BA4 BF 7% o 5 A9
Edo gt d3Ag FA AJFHE et AE xS

SEE I

11. 2 7lol=gkl e AL (in vitro) FH = AlFWHS ¥4 (routine) &2 o] &
7] Hell, AgAe 1 204 @A 12719 sH%: 24& A ER/7ste] 7]

[e)
= —_
A == gFdEfof st AAE EFAS AEE & JIAY AEE A
S, AAN(n vivo) 2 AL (in vitro) 33l HolHE 53] 717 t& =245 A}
& 2 <

=
7(:)] =
4 5 dvk(el Fa Bde BE500) o F 20 7w Ay §9I AGFE
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7 AGRAT Q1 guie A

ot

A (Corrositex®)d] AL A 2 AXES A9}
(compatibility )/A] ] 2k(indicator) 183 EHF-&N

TAHAY == AsE Fa AEH(VRM)
1 79 5 Avk AS5H Fa AFE™E(VRM) dA
T (ambient temperature, 17~25C)oA &

fioF ghet.

o4

]
A v (membrane barrier), % gHA

—}

H
(categorisation solutions)< <=H
Corrositex®2] 7Z-¢-9} o] AlZol
ZrEZ0| Fa Jhesr”. A9

o s, olgo] XHES =

S

rlo

ol

In Vivo UN In Vitro
£ CASRN 3lstEd 27 GHS &9 UN GHS
53 39 53
. . . 13319—-75—
Boron trifluoride dihydrate 0 7|4k 1A 1A
Nitric acid 7697—37—-2 712k 1A 1A
) 10026—13— .
Phosphorus pentachloride . 7)Aol A A 1A 1A
Valeryl chloride 638—29—0 A A3tE 1B 1B
Sodium Hydroxide 1310—-73-2 7] 97] 1B 1B
1-(2—-—Aminoethyl) o1 V=
piperazine 140—-31-8 A W= o}l 1B 1B
Benzenesulfonyl chloride 98—-09-9 A AstE 1C 1C
N, N—-—Dimethyl _aa_ U
benzylamine 103—83—-3 old ¥ 1C 1C
Tetraethylenepentamine 112—-57-2 A= ol 1C 1C
Eugenol 97-53-0 &= NC NC
Nonyl acrylate 2664—55—3 | ol Hdo|E/HEITHE 0| E NC NC
Sodium bicarbonate 144—-55—-8 H714 NC NC

0 I
ol A =hol=l ststER Z=of ZehzEl 40712 FDEX Z2EczHE FelEASn, FIAH
(Corrositex®) 10 g A=&17| 9laff 2af AL2=UH 163702 ZH 13152 (reference chemicals)
= 0
—

20 ME=Act o

x
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=72l (substances tested neat) == =7} 90 % O
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#

laV)

(Test Chemical Compatibility Test)

AE

13.
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A= AZ="(CDS)olA A
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o
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X

A= ANEH(CDS)

slob sy A A

H, o AdHEE ol

J 5o}

E]_]_,

(exposure) F71S

=
=

oAl e

T

4 (Test Chemical Timescale Category Test)

=5

E=F A

-

=
A

!

ol

14.
Al

(ZF 2k 719
3 AJFH(VRM)OA A7 = 54

]
=

)

Fo 34145 UN GHS 35344

ki

o FhsAel 2
21014,

.

=
=

ojuf &zte] ofH|
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%3

Aol e

=
-T-

Ak
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T

Els

=
=

timescales)
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o
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I
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A 82 84 A(proteinaceous macromolecular aqueous

15.
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gel)} F3A XA 2 (permeable supporting membrane) .2 FA H T}
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9] x A (sagging) ¥}

gkt

H3 (shifting) S WA

17.

At

& At

A (material)

24 =

B
sl

o] ¢

ol FaL, AAIE 2ol F7] Al

B,

(Chemical Detection System, CDS)

A g
=4

g de A

[N
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Al
)

5o

Ho} pH A4l
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T

oo

o wrg

bt

S

(electronic) & 7}&

A= Al2¥l(detection

7hakE

3)

_?4

19.

NP E

1] 415
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Ry
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R

b ogm A

to] 71271 B As
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JHE 500 mg'”)E 1]
=4 fx2EH & H4
s

& =
TIYA 23-25% ZF). AFEAS Fuo] g AHE V)5

e yrol 5
22. 7 dlolehe WM wEshel AW AF| o8 AAgele] Ho] HLgow
MG A0S Eea, AEED A8 F gue AT 208 AR Addd

o=

23, ANFEAE HEA £ gulst 2ol Abgshs A, T3 Suizh et
NzElol g sbsslol ATH(E v Aaw me ARERde] RAgd 9FL F
olME oF fh). Sl E RPAe] Gt A x8 Abg b S ] g8, A
dEAN Gvl(Ee A dEw AFe] FAld o]Fojx ok gtk

24, <5 Z(intermediate) ] A= 7 FAFAD AL (dE =9
110£15 mg F4F8h}ES (UN GHS #24) a9l 1B) 7)ol s AldA7F 2 dst
A AgsEAE Wk 98 AREAS BA6 Aol Bk APEANL $AS
sheba) el Sahis F WAl AT A AFEAY] diAd FAEE o
hsbedl §83 = Aok ol AR eulEAl HeseAE BRI A TEE
o BA4e 77 H o]

F<(UN GHS 39 1B) dddix=aS desjof g}, o]
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A 2. 9F(OECD TG 435)

OECD/OCDE 4335
Adopted:
28 July 2013

OECD GUIDELINEF FOR THF TESTING OF CHEMICATS

In Tifre Membrane Barrier Test Method for Skin Corrosion

INTRODUCTION

1. Skin corrosion refers to the production of mreversible damage to the shin mamfested as vizible
necrosis through the epidenmis and mto the dernms, followang the applicatton of a fest chemical as defined
by the Umted Natons {UN} Globally Homonized System of Classification and Labelling of Chenmeals
(GHS) (1), This updated Test Gindeline 435 provades an in virre membrane bamer test methed that can be
nsed fo identify cormmosive chenmeals. The test method uhlizes an arbificial membrane designed to respond
to corrosive chermezls m 3 manner st lar to anemal slan i sie

2 Skan comosivity has tradifionally been azsessed by applyme the test chemmeal to the skin of Ining
animals and assessing the extent of tszue damage after a fixed period of ime (2). Besides the present Test
Gudalime, a munber of other in vitre test methods have been adopted as alternatves (3) (4) to the standard
in vive rabbit skin procedure (OECD TG 404) used to identfy comosive chenmcals (7). The UN GHS
fiered testing and evaluation strategy for the assessment and classificahon of shin comrosivity and the
OECD Guwdance document on Infegrated Approaches to Testing and Assessment (JATA) for Skn
Imitztion'Corrosion reconunend the use of vahidated and accepted i vime test methods under modules 3
and 4 (1} (3). The IATA desembes several modules which group mformation sources and analysis tools
and provides guidance on (1) how to integrate and wse exsting the test and non-test data for the aszessment
of the slan amitatton and skn comosion potentials of chemicals and (1) proposes an approach when fnther
testing 15 needed, mmclodmg when negative results are found (3). In fhs modular approach, positive results
from in vitre test methods can be used to classify a chemmeal as comosne without the need for animal
testing, thus reducing and refining the use of ammals m and avoiding the pam and distress that nupht sceur
if ammals were used for this purpose.

k3 Validation studies have been completed for the in vire membrane bamier test method
commercially available as Comositex® (8)(T)(8), showing an overall acomacy to predict skin comosivity of
T9% (1281683}, 2 sensitivity of B3% (76/89), and a specficity of 70% (52/74) for a database of 163
substances and mixtures (7). Based on its aclnowledzed validity, this validated reference test method
(VEM) has been recomymended for use as part of a tiered testing stratezy for assessing the dermal comrosion
hazard potential of chemucals (5) (7). Before an in vinre membrane barmer test method for skin comrosion
can be used for regulztory purpeses, its rehabibity, relevance (accurzey). and atatons for it proposed
use should be determuned to ensure that 1t 15 simular to that of the VEM (%), mn accordance wath the pre-
defined performance standards (PS) (10). The Muteal Acceptance of Data will only be guaranteed after
any proposad new or updated test method following the PS of this Test Guadeline have been reviewed and
mcluded 1n tus Test Gudelime. Curently, onky one in wire test method 15 covered by this Test Guidehne.
the commercially available Corrosttex”™ test method

1
£ 0OECD, (2015)
You are free to use thus material for personal, noo-commercial purposes without seeking prior consent
from the OECD, provided the source 15 duly mentoned  Anw commercial use of this matenal s subject to
written penmssion from the OECD.
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4 Other test methods for skin comrospaty testing are based oxn the use of reconstituted buman skin
(OECD TG 431} (3} and 1solated rat shan (OECD TG 4300 (4). This Test Gmdelme also provades for
subcategonzaton of comrosive chemmeals mio the three TN GHS Sub-categones of comosnaty and the
three UN Transport Packing Groups for comrosinty hazard This Test Gundeline was ongmally adopted m
2006 and updated m 2015 to refer to the IATA gpmdance document znd update the list of proficiency
substances.

DEFINITIONS

i Defimfions used ave provided 1n Annex 1

INITIAT CONSIDERATIONS AND TTAMITATIONS

6 The test desenbed m this Gumdeline allows the identification of comrosme test chemeals and
allows the sub-categonsaton of cowromve test chemucals according to the UN GES (Table 1) (1) In
addition such a test method may be wsed to make decisions on the comrommvity and pon-corresnnty of
specific classes of chemicals, g, orzanic and imorganic zcids, acid derivatives’, and bases for cerfain
ransport tesing purpeses (TH11W12Y) This Test Guidelme descrbes a generic procedure simmlar to the
validated reference test method (7). Whele thes Test Guidehne does not provide adequate nformation on
skin imitation, it should be noted that OECD TG 439 specifically addresses the health effect skin umitation
i virre (13). For a full evaluation of local skin effects after 2 single dermal exposwre, the CGandance
Document No. 203 on Integrated Approaches for Tesong Assessment should be conmulted (5.

Table 1. The UN GHS Skin Comosive Category and Subcategories (1)

Corrostve Category Potential Comrosive
{category 1) Subcatezonies Corrosrve 1 =1 of 3 ammals
{applies to authonties not {mlyappbeatu..m :
Corrosive subcategory 14 =3 mamites =1 hour
Comosmve Corrosmve subcategory 1B =3 munutes / =1 hour =14 days
Corrosve subcategory 1C =1 hour / =4 hours =14 days
o A lmmtation of the validated reference test method (7} 13 that many non-comrosive chemicals and

some corrostve chemicals may not qualify for testing. bazed on the results of the inhial compatbality test
{see paragraph 13}. Aqueows chemaeals with a pH m the range of 4.5 to 8.3 often do not quahfy for testing:
however. 85% of chemicals tested in this pH range were non-cormrosive in animal tests (7). The in virro
membrane bamer test methods mav be used to test solids (soluble or msolubls 1 water), hquds (aqueons
or non-aqueous), and emmizioms. However, test chemuicals not causing @ detectable change m the
compatbility test { i.e. colour change m the Chemmeal Detection System (CDS) of the validated reference
test mathod) cannot be tested with the membrane barmer test method and should be tested using other test
methods.

“Arid dervative” 15 & non-specific class desimmanon and is broadly defined as an acid produced from a chenucal
either directly or by medification or partial substinetion.  This class includes anhydrides. hale acids, salts. and other
fypas of chemicals,

S

£ 0OECD, (2015)
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PRINCIPLE OF THE TEST
B The test system comprises fwo components: a svothefic macromolecular bo-bamer and 2

chemical detection system (CDS); this test method detects via the CDS membrane bamer damage cansed
by comrosive test chemucals after the applicaton of the test chemmcal to the mmfece of the synthete

macromolecular membrane barmer (7), presumably by the same mecham=m(=) of comvosion that operate on

. Penetration of the membrane bamer {or breakthrough) muzht be measwred by a mumber of

procedures or CDS, mehiding a change m the colour of a pH indicator dve or in some other property of the
mdicator solutson below the bamier.

10. The membrane bamer should be determmuned to be vahd ie. relevant and reliable, for s
miended use. This meludes ensunmp that different preparations are consistent in regard to bamer
properiies, g.g. capshble of mantaming a bamer to non-comosive chemicals, able to categonze the
corrosive properties of chenwcals across the vamous UN GHS Sub-categonies of comosivaiy (1), The
clazssificaton azzigned 15 based on the time 1f takes a chermeal to penetrate through the membrane bamer to
the mdicator solutron.

DEMONSTREATION OF PROFICTENCY

11. Prior to routine use of the m vitro membrane barmer test method. adhenng to this Test (hudelme,
Iaboratonies should demeonstrate technical proficiency by correctly classifying the twelve Proficiency
Substances recommendsd m Tabls 2. In situations whare a listed substance ts unavaizble or where
ustfiable, another substance for wihach adequate i vive and i wiro reference data ave available mav be
uzed (e.g from the list of reference chenwcals (107} provided that the same selechon cntenia as desenbed
m Tahle 1 15 applied

£ OECD, (2015)
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Table Z: Proficiency Substances’

In ¥ivo UN | In Vitre TN

Substance’ CASEN Chemical Class GHS Sub- GHS Sub-

mi‘egmjj rarpgarj'i
Boron tnfluoride dibydrate 13319-750 Inorganic acids 1A 1A
Mitrie acid T697-37-2 Inorgamic acids 1A 1A
Phogabiris pentachloride 10026:15.3; | THOCHIGE (AR 1A 1A
Valeryl chlonide 638-20.9 Acid chlondes 1B 1B
Sodmm Hydroxide 1310-73-2 Inorgamic bases 1B 1B
1-42-Anunoethyl) piperazine 140-31-8 Aliphatic anmnes 1B 1B
Benzenesnifonyl chlonde 08099 Arid chlondes 1C 1C
N N-Dimethyl benzylamine 103-833 Ambines 1C 1C
Tetraethylenepentamine 112-57-2 Aliphatic amines 1C 1C
Eugenol 07534 Phenols NC NC
Nonyl acrylate 2664-35-3 | Acrylates/methacrylates NC NC
Sodium bicarbonate 144358 Inorganic salts NC NC

IThe twelve substanices listed sbove confain fhree substances from each of the three UN GHS subcategories for
colrosive substances and three pon-comrosive substances, are readity available from commercial suppliers, and the UN
GHS subcategory 15 based on the results of lngh-quality in vive testing. These substances are taken from the list of 40
reference substances that ave meluded in the muammmm hst of chemicals identfied for demonstrating the acowracy and
reliabibity of test methods that are struchurally and fimchonally spmlar to the vabdated reference test method, and
were selected from the 163 reference chenucals that were ongmally used to validate the reference tfest method
{Corrositex™) (7) (101 (14). The goal of this selecton process was to include. to the extent possible, chemieals that
were representative of the ranze of cormoamaty responses (e.g., non-comosives; UM Packing Groups I I and ITT
cotrosives) that the vabidated reference test method 15 capable of measwing or predichng; were representatrie of the
chemmeal classes used dwing the vabdation process; have chermeal stuchmes that were well-defined: nduced
reproductble results mn the validated reference test metheod; mduced definrtrve results n the in vive reference test;
were commercially available; and were mot associated with prolubitive disposal costs (14).

*Substances tested neat or with purity = 0%

“The comresponding UN Packing groups are I, I1 and I, respectively, for the UN GHS Sub-categones 1A 1B and 1C.

HNC; Non-commosive.

PROCEDURE

i 9.5 The following paragraphs describe the components and procedures of an artificial membrane
barmier test method for commosivity assessment (7) (13). based on the current VEM, ie. the commercially
available Corrositex™. The membrane barrier and the compatibility/indicater and categorisation solutions
can be constructed, prepared or obtamed commercially such as in the case of the VEM Comoatex™. A
sample test method protocol for the validated reference test method is available (7). Testing should be
performed at ambient temperature {17-23°C) and the components should comply with the following
conditions.

£ 0ECD, (2015)
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Test Chemical Comparibility Test

13 Prior to performing the membrane barrier test. a compatibility test is performed to determine if
the test chemical is detectable by the CDS. If the CDS does not detect the test chemical the membrane
barrier test method 13 not suitable for evaluating the potential comosivity of that particular test chemical
and a different test method should be used The CDS and the exposure conditions used for the
compatibility test should reflect the exposure in the subsequent membrane barmier test.

Test Chemical Timescale Categorv Test

14 If appropniate for the test method, a test chemical that has been qualified by the compatibility test
should be subjected to a timescale category test. i, a screening test to distinouish betwesn weak and
strong actds or bases. For example. in the validated reference test method a timescale categonzation test is
used to indicate which of two timescales should be used based on whether sigmificant acid or alkaline
reserve 15 detected  Two different breakthrough timescales should be used for determining commosivity and
U GHS slan comosivity Sub-category, based on the acid or alkah reserve of the test chemical.

Membrane Barrier Test Method Components

Membrane Barrier

15 The membrane bamer consists of two components: a proteinacecus macromolecular agueous gel
and a permeable supporting membrane. The proteinaceous gel should be mpervious to Lguids and solids
but can be coroded and made permeable. The fully constructed membrane bamer should be stored under
pre-determined condifions shown to preclude detenoration of the gel eg, drying. microbial growth,
shifting. cracking which would degrade its performance. The acceptable storage period should be
determined and membrane barmer preparations not used after that peniod.

16. The permeable supporting membrane provides mechamical support to the protemmaceous gel
during the gelling process and exposure to the test chemical The supporting membrane should prevent
sagging or shiffing of the gel and be readily permeable to all test chemicals.

17. The proteinacecus gel, composed of protein, g, keratin, collagen or mixtures of proteins.
forming & gel matrix_serves as the target for the test chemical The proteimaceous material is placed on the
surface of the supporfing membrane and allowed to gel pnor to placing the membrane bamer over the
indicator solution. The protemacecus gel should be of equal thickness and density throughout, and with no
air bubbles or defects that could affect its fimctional infegnity.

Chemical Detection System (CDS)

18. The indicator selution. which is the same solution used for the compatibility test, should respond
to the presence of a test chenucal A pH indicator dye or combmation of dyes, ez, cresol red and methyl
orange that will show a colour change in response to the presence of the test chemical should be used.
The measurement system can be visual or electromic.

19. Detection systems that are developed for detecting the passage of the test chemical through the
barrier membrane should be assessed for their relevance and reliability i order to demonstrate the range of
chemmeals that can be detected and the quantitative limits of detection.

£ OECD, (2015)
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TEST PERFOBMANCE

Assemblv of the Test Method Components

20. The membrane barmier is positioned in a vial {or tube) containing the indicator solution so that the
supporting membrane is in full contact with the mdicator solufion and with ne air bubbles present. Care
should be taken to ensure that bamer integrity is maintamed.

Application of the Test Chemical

21 A suitable amount of the test chemical, ez, 500 uL of a liquid or 500 mg of a finely powdered
sobid (7). 15 carefully layered onto the upper surface of the membrane barmier and evenly distributed An
appropriate mumber of replicates, e.g., four (7), is prepared for each test chemmecal and its cormesponding
confrols (see paragraphs 23 to 25). The time of applying the test chemical to the membrane barmer is
recorded  To ensure that short comrosion times are accurately recorded, the application times of the test
chemmcal to the replicate vials are staggered

Measurement of Membrane Barrier Penetrations

22 Each vial is appropriately monitored and the time of the first change in the indicator solution, i.e,
barrier penetration. is Tecorded, and the elapsed time between application and penetration of the membrane
barrier determined.

Controls

1 In tests that involve the use of a vehicle or solvent with the test chenmcal the vehicle or solvent
should be compatible with the membrane barmer systeny i, not alter the integmity of the membrane
barmier system and should not alter the comosivity of the test chemical When applicable. sobvent (or
vehicle) confrol should be tested concurrently with the test chemical to demonsirate the compatibility of
the solvent with the membrane barrier system

M A positive (corrosive) contrel with imtermediate comosivity activity, ez, 110 £ 15 mg sodium
hydroxide (UN GHS Cormrosive Sub-category 1B) (7). should be tested concurrently with the test chemical
to assess if the test system 15 performing in an acceptable manner. A second posifive contrel that 15 of the
same chemical class as the test chemical may be uzeful for evaluating the relative comosivity potential of a
comosive test chemical. Posifive control(s) should be selected that are imtermediate in thewr comosivity
{eg, UN GHS Sub-category 1B) m order to detect changes m the penetration time that may be
unacceptably longer or sherter than the established reference value, thereby indicating that the test system
15 not fimchoning properly. For this purpose, extremely comrosive (UN GHS Sub-category 14) or non-
comosive chemicals are of linuted ulility. A comosive UN GHS Sub-category 1B chemical would allow
detection of a too rapid or too slow breakthrough time. A weakly comrosive (UN GHS Sub-category 1C)
might be employed as a positive contrel to measure the ability of the test method to consistently distinguish
between weakly comosive and non-corresive chemucals. Fegardless of the approach used an acceptable
positive control respense range should be developed based on the histonical range of breakthrough times
for the positive control(s) emploved, such as the mean = 2-3 standard deviations. In each study, the exact
breakthrough time should be determined for the pesitive control so that deviations outside the acceptable
range can be detected.

29; A pegative (non-corrosive) control, e.g., 10% citnc acid, 6% proplonic acid (7), should also be
tested concurrently with the test chemucal as another quality control measure to demonstrate the functional
integrity of the membrane barrier.

6
€ OECD, (2015)
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Smdy Acceprability Criteria

26. According to the established time parameters for each of the UN GHS corrosivity Sub-categories,
the time (In minutes) elapsed between application of a test chemical to the membrane barmer and barmier
penetration is used to predict the corrosivity of the test chenmeal. For a study to be considered acceptable,
the concwrent positive control should gmwve the expected penetration response ftime {e.g. 8-16 min
breakthrough time for sodivm hydroxide if used as a positive control), the concurrent negative control
should not be comosive, and. when mcluded, the comcurrent solvent control should neither be comosive nor
should 1t alter the corrosivity potential of the test chemical. Prior to routine use of a test method that
adheres to this Test Guideline, laboratories should demonstrate technical proficiency, using the twelve
substances recommended in Table 2. For new “me-too”™ test methods developed under flus Test Gindeline
that are structurally and fimctionally similar fo the validated reference test method (14) the pre-defined
performance standards should be used fo demonstrate the reliability and aceuracy of the new test method
priot to its use for regulatory testing (10).

Interpretation of Results and Corrosivity Classification of Test Chemicals

b8 The time (in minutes) elapsed between application of the test chemical to the membrane barmer
and barmier penetration 15 used to classify the test chemical in terms of UN GHS comosive Sub-categonies
{1} and, if applicable, UN Packing Group (16). Cut-off time values for each of the three comosive
subcategories are established for each proposed test method Final decisions on cut-off times should
consider the need to mimimize under-classification of corrosive hazard ( ie, false negatives). In the present
Test Guideline, the cut-off times of Corrositex® as described in table 3 should be used as it represents the
only test method currently falling within the test suidebne (7).

Table 3. Corrositex® prediction model

Mean breakthrongh time (min.}
Category 1 test chemicals! Category 2 test chemicals® UN GHS prediction’
(determined by the method's {determined by the method's
categorization test) categorization test)
; ; Corrosive
: 3
Wt 93 i optional Sub-category 1A
y o Corrosive
3 N, Sl 3D, optional Sub-category 1B
: ; Corrosive
= 2 -
60 to 240 mun. 30 to 60 min. opitional Sub. eatepory 1C
= 240 min. = 60 min. Non-corrosive

! Test chemicals with high acdd alkaline resarve ()
= Test chermicals with low scid/alkaline reserve ()
'L GHS Subcategories 14 1B and 1C comespond to TN packing groups I IT and I respectively

£ OECD, (2015)
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DATA AND REPORTING

Data

28. The time (in ninutes) elapsed betwesn application and barrier peneration for the test chemueal
and the pesitive confrol(s) should be reported in tabular form as individual replicate data, as well as means
= the standard deviation for each tmal.

Test Report

29 The test report sheuld melude the following information:

Test Chemical and Conmrol Subsrances:
— Mono-constiment substance: chemical identification, such as IUPAC or CAS name,

CAS mumber, SMILES or InChI code, structural formula. punty, chemical identity of
impunities as appropriate and practically feasible, ste;

— Multi-constituent substance, UVCE and mixture: characterised as far as possible

by chemical 1demhty (see above), quanfitative occurmrence and relevant
physicochenucal properties of the constituents;

— Physical appearance. water solubility, and additional relevant physicochemical

properties;

— Source, lot mumber if available;
— Treatment of the test chemical/control substance prior to testing, if applicable (e g

WAIIINgG, ST

— Stability of the test -c'hﬂmi{:al_. limit date for use, or date for re-analysis if known;
— Storage conditions.

Vehicle:

In vitro

Identification. concentration (where appropriate), volume nsed:
Justification for choice of vehicle.

membrane barrier model and protocol used, including demonstrated accuracy and

reliability

Test Conditions:

Results:

£ OECD, (2015)

Diescription of the apparatus and preparation procedures nsed;
Source and composition of the in vifre membrane barrier used;
Composition and properties of the indieator solution;

Method of detection;

Test chemical and control substance amounts;

Number of replicates;

Description and justification for the imescale categonsation test;
Method of application;

Observation times.

Description of the evaluation and classification critenia applied;
Demonstration of proficiency m performmg the test method before roufine use by
testing of the proficiency chemicals.

_34_
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— Tabulation of individual raw data from individual test and control samples for each
replicate;
— Descriphions of other effacts observed;
— The demived classification with reference to the prediction model/decision critena used.
Discussion of the results

Conclusions

£ QECD, (2015)
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ANNEN 1
DEFINITIONS

Accuracy: The closeness of agresment between test methed results and accepted reference values. Itisa
measure of test method performance and one aspect of relevance. The term 15 often used interchangeably
with “concordance”™ to mean the proportion of correct outcomes of a test method (9).

Chemical: means a substance or a mixture.

Chemical Detection System (CDS): A wisual or electrondc measwrement system with an indieator
solution that responds to the presence of a test chemical, eg., by a change in a pH indicator dye, or
combination of dyes, that will show a colour change in respense to the presence of the test chemical or by
other types of chemical or electrochemical reactions.

Concordance: This 15 a measure of test methed performance for test methods that mive a categonical result,
and is one aspect of relevance. The term is sometimes used mterchangeably with accuracy. and 15 defined
as the proportion of all chemicals tested that are comrectly classified as positive or negative. Concordance is
highly dependent on the prevalence of positives in the types of test chemical being examined ().

GHS (Globally Harmonized System of Classification and Labelling of Chemicals): a svstem proposing
the classification of chemicals (substances and mixtures) according to standardized types and levels of
physical, health and emvironmental hazards, and addressing comresponding communication elements. such
as pictograms. signal words, hazard statements, precautionary statements and safety data sheets. so that to
convey information on their adverse effects with a view to protect people {including employers, workers,
transporters. consumers and emergency responders) and the environment (1),

TATA: Inteprated Approach on Testing and Assessment.
Mixture: means a mixture or solution composed of two or more substances in which they do not react.

Mono-constituent substance: A substance, defined by ifts quantitative composifion, m which one mamn
constituent 1s present o at least 80%% (wiw).

Multi-constituent substance: A substance, defined by its quantitative composition. in which more than
one main constifuent 13 present in 3 concentration = 10% (wiw) and = 20% (w/w). A nmlti-constituent
substance 15 the result of a manufachwring process. The difference between nuxture and nmlti-constituent
substance 15 that a mixture is obtained by blending of two or more substances without chemieal reaction. A
nmlti-constiment substance 15 the result of a chemical reaction.

NC: Non cormoave.

Performance standards: Standards, based on a validated test method, that provide a basis for evaluating
the comparability of a proposed test method that is mechanistically and functionally similar. Included are
{1} essential test method components; (1) a nunivmim list of Referance Chemicals selected from among the
chemicals used to demonstrate the acceptable performance of the validated test method and (i) the
similar levels of reliability and accuracy . based on what was obtainad for the validated test method, that
the proposed tfest method should demonstrate when evaluated using the mimmwmm list of Peference
Chemicals ().

12
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Relevance: Descripfion of relationship of the fest method to the effect of interest and whether 1t is
meamneful and useful for a particular purpose. It is the extent to which the test method comectly measures
or predicts the biological effect of interest Relevance incorporates consideration of the accuracy
{concordance) of a test method (9.

Reliability: Measures of the extent that a test method can be performed reprodueibly within and betwesn
laboratories over time. when performed usmg the same protocel It is assessed by caleulating infra- and
inter-laboratory reproducibility (99,

Sensitivity: The proportion of all pesiive/actrve chemmcals that are correctly classified by the test method.
It 15 a measure of acouracy for a test method that produces categorical results, and 15 an important
consideration 1n assessing the relevance of a test method (9.

Skin corrosion in vive: The production of mreversible damage of the skin; namely, wisible necrosis
through the epidermis and mto the dermis, following the application of a test chemical for up to four hours.
Corrosive reactions are typified by uleers, bleeding, bloody scabs, and by the end of observation at
14 days, by discoloration due to blanching of the skin u:n;:n.plete areas of alopecia. and sears.
Histopathology should be considered to evaluate questionable lesions.

Specificity: The proportion of all negative/inactive chemicals that are comectly classified by the test
method. It is 3 measure of accuracy for a test method that produces categorical results and is an important
consideration in assessing the relevance of a test method (9).

Substance: means chemical elements and their compounds in the natural state or obtamed by any
production process, including any additive necessary to preserve the stability of the product and any
impurities deriving from the process used. but excluding any solvent which may be separated without
affscting the stability of the substance or changing 1ts composition.

Test chemical: means what 15 being tested.

UVCB: substances of unknown or vanable compesition. complex reaction products or biological
materials.

13
£ OECD, (2015)
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