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OECD Guidelines for the Testing of Chemicals, Test No. 435: In Vitro Membrane Barrier Test Method

for Skin Corrosion
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DA D RE I AR 0 B SEBR AR (FURE) & U TRk 17 /) B ZE S (OECD -
Organisation for Economic Co-operation and Development) (Z TR A N7 A > (TG: Test
Guideline) 435 & L TG STz in vitro I/ U 73RO A FAMEZ 5N L 72, (SHEM: & 2t L
WO BLRIZIBWN T, i vitro BN Y 73R & L C Corrositex Z 7l L 7 fE5R, ABRIEIL—E DY
BIZBWTEEEOFEZFHMICTE 5 LZ 2 b7, TomMEBEIER< . £72, @6
BORENP AR TH L2720, BREMOFMICHWD Z LIZRETH 5 &Il L7,
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1. ARBREORI R I L OB 2 & D 24 1M

BT 8 B AR 3 B R R MR D —BR & L TAT DAL, A KT A 2 Tlid Draize 512 &V 4215
ENTZUHFERAND FIERHERI TN D YV, ZOFETHEBRYE ORISR a4 it
HRBRIEL LTREN SN TE b0, HEEZRIRTIT 9 72O FBIEICTZ L < EBRFESk R
FITORIAMERZ LV, BIZEMICH LIRS E A SV A2 525 2 L EamIcE L 20 |
VIRTR 0 @8 2 L2 0B ERAREE (BT, fRBIEERET) ORESIIE ST,

ZOMREREE LT, RREH/IBA%ME (OECD : Organisation for Economic Co-operation and
Development) (Z TR A K7 A > (TG: Test Guideline) 435, in vitro /N 73R & L TK
RSN TWD Y, ZoRBIEL, BEHISNZEAMYEICL VISR SNDEN ) TEE LB
92 2 & BRI B AFHE L TV D, ARBRIEIIANY 7 —v a Ul =l S 4. BR
INTIHMEFE O R EE M2 B E L TORKR S, ALFWEO Y X 7 FoREHIF ISR &
TN D, FRTHES TIRERE LS5 O /83 K UFRRICE T 5 ARG S 2 7 2 (UN GHS : United
Nations Globally Harmonized System of Classification and Labelling of Chemicals) 733812 1€ > TRl <
NDH7r—ABRHEZTWD,

e E TR T WE A TN T 5356, OECD CHGR S V7B T IEIC X D/ RIE, —im
IATBENCZ T AN SN DD, BUEE TREFETORREZ b L ITATBRICEHE S 7= filldZ < 72
VY, 2RI BT D RURIEOE KB TIE SN TV HINRIZEBW T, WAET ORI %Y
&SN DOITBBANTZIT AND Z EBRE LR > TN D,

ZAU D OMRPUT T AT # TIZ.OECD  TG435 (27K S V72 in vitro JE/N U 7 akBR & LT
Corrositex D& AVERFRIZ I 1T 2 A FAMEZ 5 L 7= 2,

2. BR 7 v b URERR O 2

OECD A K74 2435 Tin vitro NV 758k 2 OJFEEE L OHIEIC DWW TR,

1) JRet F T CHER SN DIEANY 7 8B XMW E > A7 A (Chemical Detection
System : CDS) 726725, ZOFEORHIL, ALFWEIC X 2 BRI B O EE
ATy T THLREDONY TREDESE 2T 26D Th 5, MENIIIN 1ITRT LD
IZCorrositex & L CHIE STV 5,

2) Fik PR E O X DAY 7O FD pH OB E 213 A v P — 2 —ik DK%
BLAEOOOE AR L, BERREH & BRI & OBIMRICB W TR Z Ltk v, BaRME
DREZHETHHDOTH D,

B T 2 WA ARBRIE, A B EAEE L TOAEBRYEICHEG LTV Z L2 TOMR
L Chhhid7e b, BAY 7RBRAZIT O ailci AR 2 550 L T, R E 2 CDSIZ L -
T FTREDHIWT 2, CDSOMKBRME Mt TE 2RV IGE . N Y 73R BRIEILE ORI E O
JBEEMOAEEZTHIT 21253 DL VDT, B2 BEEZHV5,



1. Corrositex?

3. BAF I L OFHE I o I E D43, TEIREE O 22

Corrositex D FFELYEI Botham et al DFRSIZ KAUT Y, LNV F—2a S ThkAx e 73 Y
— DAL E A G e 50 OREBRWEIC XY fusk MBS O TRIERFHI~O TV D, £iuh
OYE Y A h% ANNEX 1 127”9, £72, Fentemetal D/NY 7 —3 3 2T 60 MEZHWT, H
BB L OFRERHNSN TS Y, 2D Y X h%& ANNEX 2 IZ5RT, ZhHDHT, #AtE
R CREAT T RE &l S, FHEICEE DIV E T 45 METH S, KEORBRIEICET 54ET
&% (ICCVAM : Interagency Coordinating Committee on the Validation of Alternative Methods)? &
SHETMETIE, S0 45 WEICIA, BiETo VLA RIS 118 WE ., AFF 163 ME DT —
ZPMER Sz Y,

4. RERED EMENEZ T T 2 72 DI HW OB D invitro 38 L OB RT — % OF

NYF =g U THWONIHBRWE D% 1%, BINERERHG& > % —(ECVAM : European
Centre for the Validation of Alternative Methods) O & REMERERNY 77— a U CEH SN2 WE
ThhH., TNOEDOBMT —FFIAFTE S5, —JF. VI LRHEShZ 118 MHEOT =2 D%
BMEIIMERR CTE 2o T,

5. REBRIED ERerE (FRELM:)
Botham et al (1995)D /XY 77— 2 ZH1T DMk M BN TIE, 2 MEi%hs 50 0 m'E (25
JEREMEWER LU 25 FEEMYE) #HW M L7 Y, Lab. A TR CX7WEN 38, £D
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2 BIERERE L 74% (28/38), Lab. B TRHli CX 7= HS 35, £ D 5 LIEMEEIX 80% (28/35)Th 5
LEINTEY, MRHOBIMETEWEHB SN TN D,

Fentem et al (1998)D /XY F—3 9 ZEITD 60 ME D H 6, 20 WHE Thisx NI L OV ax [ o
EENRFHE S, 2D OMICEERZT RV EHE ST 9, W< D OWE ORGSR A3 ik
TH72 > TV A ECVAM IIARBRIE O AN & BEBLEIL & W &Il Lz, Z OffaiL, ECVAM
Fh k2 B 2 (ESAC: ECVAM Scientific Advisory Committee, 2001) TOFEAfif% ©, ICCVAM (235
WThiER S 7,

6. ABRIEDIEHEM:

Botham et al (1995), Fentem et al (1998)33 L (NICCVAM (1999)DEEFH5 B4 £ 11T R334, Zh
ZIOWME TG S AV B, B LU R, 73-80%. #971-89%. 65-76% TH V. i
BRI TENPKE NoT, bo b b REARMESIX, N T —v a3 UIFFECBIRS N = E O T,
CDS% A 2 i & PERER I L ¥ Botham et al (1995)Ti%70-76%. Fentem et al (1998) Tl%64% DML
TLORBREZETERDDoTLEVIFERTH D, HlxiX, pH 23 4.5~8.5 OHEIPHOKIEMEDE
32 %A, RBRICGEATE o7 (INETHREINTZZO pH FHOILFEME D 85%
X, BRI CIHBREMETH o 72) o BEIRCREEMEFEKREENE), RIROKER/FEKEER) R L O
FNCHEATE D & ENTWER, N F—v g VBRICBIT 2 ARV T, M TRERZ
{RIZEC 2o l=(T72b b, N T — a ViBRIEOCDS T OB L2 /R S 7e o T 5 13 A
EBIREI NI, TOFRERDD | RRBRIEIT - HOWRME L IR G OB EMEIHEIC LA T
P, ok AbE TR ShRIER 20, £i2, N F—T g URERE A =T — Dk 3
ZE T ICCVAMOEERHERIL, A ATREZe 163 OO EH M AN E NI S TR 5T,
WU Rl AR RE Ch o Tc, Lo T, AZESIL, RI1OH T, Fentem et al (1998) D FH /3 U
T—va URERE LT RFER I L, ZORENRTI%TH D Z & bARERIED THRIET
< AR EEl U, BRI C X 2B ORI A MR, MR, MK MRY ((LTFME DD E
BEEITEM D L <ITHOB BRI L > TEY HEN Dk LRIAS BRI D, 2D T AIC
X, kY, el EEAEGEND) | BIXO BERCICRESND LS TS, 7
7 kU KR, RE SN E O T, GHSHIDHE L AIRETH D 2 & 2 RIAICE VT
BT RETHDLEESNTVDR, RN ZDZYMEE TGN > T,

# 1. Corrositex O T-JI{E 3457

ICCVAM Oi#&st Botham et al. (1995) Fentem et al. (1998)
Lab.A Lab.B
EfESE 79% (128/163) 74% (28/38) | 80% (28/35) 73%
R 85% (76/89) 81% (17/21) | 89% (16/18) 71%
RPSL AL 70% (52/74) 65% (11/17) | 71% (12/17) 76%
RAli 163 35/50 38/50 38/60

7. OB IR & OB DA T
OECD DJERMHBRIEIEN A T4 & LT, il [TG430 #HREZEKEIRR ¥ B



[TG431 b FREET VR ¥ BAREIN TS, ZhbiznThb AU F— 3 V%
Fhti <4, ICCVAM 2215 @%ﬁ%ﬁ?ﬁ(Rat Skin TER, EpiSkin™33 J. O TER)D IEMEFE | JEER L
R IZ DWW TR LA R A2 2K 2 1R T,

REBEWE ORI E OFEN R > TV D DR OHERL T %2 b - T, B %R
BRIEOBBANEZ T 5 2 S IXREECTH 523, A ATREME ThiuE, RET /I ORERE &
ASEOTHEZATDLEEZLND,

FEAM ATRE 72 AL B I I O FRERE L LR TIREM T 5D, fOFRERVE & ik U TR MK |
TAREPER 2,

# 2. BRIE D LR R

EpiSkin™(OECD, | TER(ICCVAM, | CORROSITEX(Fentem,
2015)'9 1999) 1998)*
1Efife 89.6% 81% 73%
S 98.5% 94% 71%
Fr R 79.3% 1% 76%

8. 3Rs JHHI~DOBG (Bl n o D2 41E)
W EHEH LT LT, BEaE ) SEE L TRYTH D,

9. ERIE DA T %&BE%F?

6. ABRIEDEAMEIC L LB HRA NS | £ < DL WE B L ONESWIZE M T 220 arke
PERH 5, #I/E%)Tﬁ:i@ﬁﬂﬁ KEE%T%D Z DR 2 31488 L T ~& TH 5,
RINRTEHAEWEWEZ EL 0BT 5 2 LI K EMBEIROBE IO OWTHER T2 &

MTE D E TGA35 IITRHEH DL B 5,
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#3 HRAEMHER-ELY
. UN GHS X433 VRM X453
1L E CASRN LFWE 7 7 A In vivo REBRFER | In vitro 3ABRFE
WZHS< RizES<
FEHFTNAY KK 13319-75-0 SRR 1A 1A
HIE[7e 7697-37-2 R PR 1A 1A
HiEEY v 10026-13-8 [HEREHE D RiTBKY) E 1A 1A
AN Y VER 638-29-9 a5 AR 1B 1B
VN2 Ao al RN 1310-73-2 e 1B 1B
1-2-7 X ZF/MENRT IV 140-31-8 | FRIIET I v 1B 1B
RUBUANVKRUEE 0T A K| 98-09-9 A= N 1C 1C
NN-UAF IR DNLT 2| 103-83-3 7= 1C 1C
FhrRIZFLREI 112-57-2 el 2 v 1C 1C
FAT = 97-53-0 7 x ) —)VHH B I Bk
L 77 UNERS
1 ]/ 78 - ]/ T y e Y
T VIIEE ) =) 2664-55-3 25 BB I Bk
IREEAKFEF N oA 144-55-8 e L FEE RV FEIE

1: RICREHE L7 120/b 21X, RIEERMEWE B9 2GHS MKy 0FhnEhnnb3mEd

DEHBRERMEOIWE TH D, ZISITMGEER A2 RaBrEE & EEMIC B EERENIC B IERL O
BRIEICHOWT, ZORELEEE A2 THEMICHEA SN L O BESNTWD, LW E R/
UAROFTERBCFEDE L U THZEISNTWD40D 51BN L5, =6 O FmE X

TR EE D OB A TE, UN GHS X 13 EE Din vivo SRERODFERIZIESNTN B,
2 : MEEIX90% LA E
3 : UNGHS MiX/431A, 1B 38X OVNC (ZIZUN 2EERI, 1T B LN BNENZNRET D,
NC; FEERME

10. =DM (RFiFOF MR L)
BRIz W TR SN TV,

11. FEw

fEHENE & Z 4P & WV D HAIZIB W T, in vitro XY TiERTH 5 Corrositex & gl L 725 5,
WA BRIE I I OFRER S & LT, BRI REZ AL AN IR IE S v, BREMEN S S MR S v, Y
HARBE T OMEICBWTREMEOF LM TE 5 B2 o lzn, oAk,



Flo, WHAEDED 7 7 ANARHTH L2, AZBRIT, SitBRIEZTEANDOIZD O
JEREMERHEIZ WD Z EIXREETH 2 &k Lz,

12. 3Lk

1) OECD (2015) Guideline for the testing of chemicals. 404, Acute Dermal Irritation/Corrosion

2) OECD (2006) Guidelines for the Testing of Chemicals, Test No. 435: In Vitro membrane barrier test
method
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ANNEX 1:

Table I: Test chemicals

Botham 1995 O\ Y 5 —3 g > Tz 50 WE

Chemical name Chemical
Tradename (if different) class Appearance
Corrosives
Acetic acid (glacial)®* Organic acid Clear liquid
Acrylic acid (99%)° Organicacid Clearliquid
Armeen CDP Cocoamine Organichase Clear quid
Armeen TD® Tallowamine Organichase Opaque gel
Arquad 16-50° Hexadecyltrimethyl- Cationic Clear liquid
ammonitm chloride, surfactant
50% in isopropanol
Arquad DMMCB-50° Coeo(C12)dimethythenzyl- Cationic Clear viscous
ammonium chloride, surfactant liquid
50% in aqueous ethylene glycol .
Bromoaceticacid (8%)* Organic acid Clear liquid
Bromoacetic acid (55.6%)* Organicacid Clear liguid
Butylamine (40%)* Organicbase Clear liquid
Capric/caprylic (45:55) acid® Organic acid Clearliquid
Caprylicacid® Organicacid Clear liquid
Cyclohexylaminé (11.9%)® Organicbase Clear liquid
1,4-Diaminobutane (30%)* Organichase Clearliquid
Dichloroacetic acid (36.1%)* Organicacid Clear liquid
Diethylamine (35%) Organicbase Yellow liquid
Duogquad T-50° Pentamethyl-N-tallow-1,3- Cationic Yellow hiquid
propanediammonium chloride, surfactant
50% in isopropancl
Formicacid (33.9%) Organicacid Clear liquid
Hexanoicacid® Organicacid Clear yellow
liquid
Mercaptoacetic acid (15.1%)° Organicacid Clearliquid
Proxel BD® 1,2-Benzisothiazolin-3-one Neutral Tan opaque
(biocide A) {33%)in aqueous propylene glycol organic liquid
Pyrrolidine (34.5%)* Organic base Yellow liguid
Sodium hydroxide (4.88%)* Inorganic Clear liquid
Sodium metasilicate® Inorganic Granular
powder®
Sodium silicate A140° Inorganic Clear gel
Synprolam 35X2° C13-15Alkyl-di(2- Organicbase Clear viscous
. hydroxyethyl)amine liquid

¢ Jucobs & Mariens (12) classification from animal data.

¥ Original animal data.

¢ Prepared in distilled water at 1g/iml.



Table I: continued

Chemical name Chemical
Trade name (if different) class Appearance
Non-corrosives
Armeen 2C¢ Dicocoamine Organichase Crystalline
powder®
Aromox DMMCD-W* Coco(C12)dimethylamine Amine oxide Clear liquid
oxide (30%)
Arquad C-33-W! Coco(C12)trimethyl- Cationic Clear gel
ammonium chloride, surfactant
38%in water
Butylbenzene® Neutral Clear liguid
organic
Dequest 2000° Aminotris(methylphosphonic  Organicacid Clearliquid
acid), 50%in water
Dowanol PNBf Propyleneglycol n-butylether ~ Neutral Clear liquid
organic
Elfan 08 464 C12-140-Olefin sulphonate, Anionic Yellow viscous
sodium salt surfactant liquid
Empicol LZPV/CY Sodium dodecyl sulphate Anionic Dry pellets®
surfactant
Empigen OB Coco(C12)dimethylamine Amine oxide Clear liquid
oxide (30%)
Empilan CME* Fatty acid monoethanolamide  Neutral Dry chips®
coco organic
Empilan KB2? Fatty alkylethoxylate 2EO Neutral White opaque
organic cream
Ethomeen T/25" Polyoxyethylene(15)tallowamine Organicbase  Yellow viscous
liquid
Genamin KDM-F¢ Behenyl(C20-22)trimethyl- Cationic Powdered
ammonijum chloride, surfactant flakes®
80% in isopropanol
Genapol LRO? Coco(C12)2EO sulphate, Anionic Clear gel
sodium salt (70%) surfactant
n-Hexanol® Neutral Clear liquid
organic

a Jacobs & Martens (12) classification from animal data.

b Original animal data.

¢ Prepored in distilled water at 1g/mi.

¢ CESIO classification from animal data.

¢ Harmonised Electronic Dataset (HEDSET) duta.

! Manufacturers' data sheet and summary of test data.
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Table 1: continued

Chemicalname Chemical
Trade name (if different) class Appearance
Hostaphat KLD? Alkyl(4EO)phosphateester ~ Neutral Clear viscous
organic liquid
Lauric acid® Organic acid Fine powder®
n-Nonanol® Neutral Clear liquid
organic
Oleic/caprxlic (80:20) acid® Organicacid Yellow liquid
Proxel AB 1,2-Benzisothiazolin-3-one Neutral Opaquetan
(biocide B) (33%), aqueous organic liquid
Sodium perborate® Inorganic Crystalline
powder®
Sodium percarbonate® Inorganic Granular
powder®
Sodium silicate H100° Inorganic Clear viscous
liquid
Triethanolamine® Organicbase Clear viscous
liquid
n-Undecanol® Neutral Clearliquid
organic

¢ Jacobs & Martens (12) classification from animal data.

b Original animal data.

¢ Prepared in distilled water at 1giml.
¢ CESIO classification from animal data.
¢ Harmonised Electronic Dataset (HEDSET) data.



ANNEX 2: Fentem 1998 DXV 57— g > T b7z 60 WE

Table 4. Test chemicals

Mo, Chemical C/MNC EU risk phrase  UN packing group Pi=
Organic acids

1 Hexanoic acid [ R34 1y

29 6535 Octanoic/decanoic (capric) acids [ R34 1y NPCH
36 2-Methylbutyric acid C R34 11/ =4
40 Octanoic (caprylic) acid C R34 1 444
47 60/40 Octanoic/decanocic acids C R34 1y NPC
50 45 Octanoic/decancic acids C R34 1y 311
7 3.3 -Dithiodipropionic acid MO 0
12 Dodecanoic (lawric) acid NC 0.44
26 Isostearic acid MO 433
34 T0/30 Oleinefoctanoic acid NC 378
38 10-Undecenoic acid NC 242
Organic bases

2 1. 2-Diaminopropane C R35 1

15 Dimethyldipropylenetriamine C R35 1 NPC
38 Tallow amine C R33 I NPC
35 - 2-Aminoethyl)piperazine C R34 n

13 3-Methoxvpropylamine C R34 11 6.67
17 Dimethylisopropylamine C R34 11 3.61
45 n-Heptylamine C R34 1y 6.67
10 2 4-Xylidine (2 4-dimethylaniling) NC 1.44
33 Hydrogenated tallow amine NC 356
59 4-Amino-1,2 4-triazole NC 0
Meuatral organics

8 Isopropanol MO 0.78
11 2-Phenylethanol (phenylethylalcohol) NC 092222
16 Methyl trimethylacetate MO 0
19 Tetrachloroethylene MO 3.67
22 n-Butyl propionate MO 1.08
27 Methyl palmitate M 456
44 Benzyl acetone M 1.21
51 Methyl laurate MC 389
36 1.9-Decadiene NC io
Phenols

3 Carvacrol C R34 11/ =4
23 2-teri-Butvlphenol C R34 11 3.67
9 e-Methoxyphenol (Guaiacol) NC 2.38
30 4 4-Methylene-bis-(2.6-di-te rt-butylphenol ) NC 0
49 Eugenol MO 292
Inorganic acids

4 Boron trifiuoride dihydrate C R35 I

28 Phosphorus tribromide C R33 1

32 Phosphorus pentachlorde C R33 1

25 Sulfuric acid (10% wt) C R3/R35% LIy

37 Phosphoric acid C R34 1

43 Hydrochloric acid (14.4 % wt) C R34 1y

33 Sulfamic acid NC

Inorganic bases

18 Potassium hydroxide (10%, aq.) [ R3/R35E L NPC
42 2-Mercaptoethanol, Na salt (45%. aq.) C R34 11 NPC
21 Potassium hvdroxide (5%, aq.) NC 522
24 Sodium carbonate (50%, aq.) NC 233
Inorganic salts

20 Tron (111} chloride C R34 i

52 Sodium bicarbonate NC 0.11
54 Sodium bisulfite NC 1.0
Electrophiles

5 Methacrolein C R34 1y 4.11
14 Allyl bromide C R34 1y 717
48 Glveol bromoacetate (83%) C R34 1y 767
& Phenethyl bromide MC 0
il 2-Bromobutane NC 244
i3 4-(Methylthio)-benzaldehvde M 0.89
39 2-Ethoxyethyl methacrylate NC 1.56
46 Cinnamaldehyde M 3T
Soaps [surfactants

37 Sodium undecylenate (33%, aq.) NC 1.67
41 20080 Coconut! palm soap NC 2.67
60 Sodium lauryl sulfate (H%, aq.) NC 6.78

=PI = primary irritation index (Bagley ed al, 1996 ECETOC, 1993); ¥NPC = not possible to calculate; f= the animal data and other
supporting information are not sufficiently comprehensive to enable unequivocal classification as R34/11 & I11 or R35/1; however, it is
more probable that an R34/T1 & 111 label is appropriate, and this is the classification which has been used in the analysis of the results
obtained in the validation study. The numbers are for the identification of individual chemicals (Barratt er al, 1998).
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