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Application of alternative tests of skin corrosion and irritation for
chemical hazard classification
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[ Abstract] The development of alternative tests for skin corrosion and skin irritation were reviewed, and the
Integrated Approach on Testing and Assessment (IATA) , which was recently adopted by the Globally Harmonized System
of Classification and Labelling of Chemicals (GHS), was introduced. Focusing on the principles, Methods and scope of
various alternative tests, the advantages and limitations of these tests in the application of IATA will be discussed to provide
guidance for the classification of chemicals causing skin corrosion and irritation by effective utilization of the alternative tests
and the data derived from these tests.

[ Keywords] alternative testing; skin corrosion; skin irritation; GHS classification; IATA

BBl AR AR B R, HATRBRE AW AR I G B2 KR fah e A 1 i T =
PIBC S 7 LS SR ARAER T R T AR TECA ) GHS 432 i — i o T T A
P TR AT, R e 7 ATty Pk EBRPIA R 2328 A2 il XoF B2 JEK 4 T8 et Rl vl

[E€mB ] RAFFRE R REL P45 H (2019GDASYL-0105020) ,
[EEE N RS (1984—) 5, TR, Wit 27 i 22 PN IEAG . E-mail . 23307345@ qq.com
[EEVES I MATE, 5 RIPHIE 01, E BN 2 2 A4l . E-mail; 879118294@ qq.com



100 b R RS 4 A 2021 4F 10 A48 31 %% 103 Chin J Comp Med, October 2021, Vol. 31, No. 10

AN )1 E1 A R T e ok = R I 1N R e ot 2
e, FA R R L,

1D R NI S LD EmIE 7 B R NP3 S
AT , Draize %’{‘[2] #HAr T A H AL SR Al 1k
Mt o B R AR T W07 %k 207 B AL KR ITAE
A2 i B2 TR JE A 0 SRR P A R A B ) B
L JERBE A S R AL (OECD) R I ik
BEN 404 (TG404) , Bh GHS K JHk I et 14 11 4 8%
PR 73 AR

B NN HK - 19 4 i AR B2 1 &
J& , Sl A B) RS 3 1Ok B i AL AR AR
%E@ﬁ]%ﬁtgﬁ, Draize 156 #5532 Ji G€ A1 4+, 1959
B Russell FITUAE Y127 28 Burch JL[6) & K
T NGB S5 AR JE N Y (The Principles of Humane
Experimental Technique ), & 4t 4 b $2& tH T “3R”
(Replacement, Reduction and Reduction ) FAIHE & F1E
U] AR B 0 1 6 4 O R B A S NG T SORE B
“3R” B SR S A EOR B BFFER 7. 1 B
Hetily, BRI RIS R0 PG M A A 27 i B R
ot/ NS VPSR 23 T BR STy [n)

1 BRABRHNERES

AT 3R, 45 [ ORI PRl 4L AT T
RER AR —J7 0, 5858 3R I GIA T 25 3)
PRE G R VE A L LA S 56 3 ) 0 155 8, v [
(CRTHMFLR B AR TR L) (BB TR
TR A BRI ShPIH$E 4 ) 8 SR R BUR &
TAEIKIE: TSR Lm0 1805 A4 sy ) D
WYy B S (RRF T ) IR R) Y ST
T, A 980 BRI 36 2l 9 4 a3 A AR, 5% 18D
TR BTG | H LRSI H DL SR AO07
N e o VAN I < AW R T s SR S S
8 75 90k, AR BT 1) B A AR T i e O
(ECVAM ;5 34 R B A Sh ) 52 56 RR B Bk & 2 2% 52
%% EURL ECVAM) A5 [ (2 (U7 15 ik 5  ]
P2z 55 25 (ICCVAM) 25, B IR B2 A SE [ &=
KB AR 2 F T ATk PR A X
( International ~Cooperation on  Alternative  Test
Methods, ICATM) , SE 4 ShH B A RE AR HEA T PR
JERIBBL,

SR SR B A SE A 1 SR
PHRBEAT LR T BE . TENCE , A VF 25 2R (8
FHARARTT V5 SR A Pk A X 6 2 A7 2 Bt IR

B ST AR I T 2004 A DK A ARt fh R
ri Fl 2009 4F LIk B A i i o3 64T sl A g ke
It H 2013 4EREER IR 88 5 A 2 Wik N ge 14y
At 7 i AN BRCER (OG5 i i i | O
Al VR AT RIBR ] 9 35 ML) (REACH 368 77 225Kk
OECD A 5% [ XofA 27 14 B2 Jok 8 ok RRE M DEAG 75
FIFRATr AT R AN | BR AR 32 1k 2 o
TR ¥ 385 T A 3 RN S0 A7 32 T ¥ 0 521
A2 b AR T 7 A3 2R RS P4 R 4 o
RAYN S FREMAEEM) (EU CLP) * 5
REACH 5 HURH 4 AR 18, 76 R 0 Bl P 07 B 5 1
GHS il FE & T2 it 43 FEFIAR 2 B AE | 120 FLAE
B JER IS ok R0 ) 5 v 4 2 DA T UE A
(weight-of-evidence , WoE ) 753, I 5z Jih M| FH >k B
RO, &5, R OST R TROEE
MR S G4 ) 1 HUE “ TEAN W 28 1k B 055
Ty 5 A R R R, WoR] e i Uy v
SRS T LA B B AT i 45 R B, i 5 NS A
USTIEY U AR A L€ s NIRRT R ce > E = ES iU Re S
W= A T E R, LLas) R BREE B P =% |
e S| B IR i e A ES R a7 | R o DR
AT SR N, 4k H AT C A 30 S EZRH
M X S 7O T S AR SR AR DG EE S

2 SHERRENERIXEHIAT

HRA [ GHS /Y73 28 il B2 2 H Aip T 573 il A £
HASE PR A7 23 2 T BE Xk B PR G ol A R o 35
PeAb2f AT T EAER A E ORI (LR 1) Y IR
F OECD Gt— 432 Mpr2E TAE4 (OECD Task Force
on Harmonization of Classification and Labelling, Task
Force on HCL) X {8 5 1 5 (1) 3 HAn e

TERCR A Y GHS Hfv BEX0 4k 27 it 1 B2 JER J ot
IR RRANFL I 72 SCA 73 255 F OECD TG 404 HY
ShWAE . 15355 T 4% EBUG MBHIE TAE & %51,
ORI Z PRI I 3 AR UE A OECD I
e W, HF AR TG 404 Wi X%, H T4
OECD A AT iy & AR50 7 0 i 1 B9 AR 2H 21 i 2
B Yk 2 AN A 2R3 A ) B R S AR AR
(W2 2) , CREFEAT R IR G H GHS Ay /3 FITAl
i 5o FE 2019 AR ITHYSE /AR GHS i, X LA
WA R T i — 2L R IA TR 2 o 28 AR
W, T BB ok (2R 50 1) B R (261 2) A9

Pl



b E R R AR e 2021 45 10 A5 31 B4 103 Chin J Comp Med, October 2021, Vol. 31,No. 10 101

R BAE GHS 432l 56T B BRI b/ et i) g A2k

Table 1 Categories and definition of skin corrosion/irritation of UN GHS

251 Category 7E SRR Definition and description

i 11 1)
( ;éﬂj;]riﬁ . i 2 U T340, — i sS40 2 2 40P S5 42 A LB AT
Cat il i) Refers to the production of irreversible damage to the skin; namely, visible necrosis
ategory

o . through the epidermis and into the dermis occurring after exposure to a substance or mixture
(Skin corrosion )

o 2/ %5 3
(B IR 42 BE )
Category 2/ Category 3

TEAE fih— D40y [0 TR 0 S 5 I R B PR S T 35 48 A9 1) 1 2
Refers to the production of reversible damage to the skin occurring after exposure

S oy to a substance or mixture
(Skin irritation/mild irritation)

T 1) < A0 T R Mt B AR T 2RI, 2000 1 i BT — PRI 1A (1B B 1C =A>T280 2 —2) 20 3 Ay Bl —Fh b Szl %
P BTG, Gl T XA 25 347432

Note. 1), Category 1 may be further divided into up to three sub-categories (1A, 1B and 1C) which can be used by those authorities requiring more than

one designation for corrosivity. 2) , Category 3 is available for those authorities that want to have more than one skin irritation category (e.g. for classifying

pesticides) .
R 2 OECD 3T SR it AR A B A Qa0 5 A S5 A AT i o0
Table 2 Validation and acceptance of OECD on the alternative testing methods of skin corrosion and irritation
REHIAAZE N Jrik BrEFIIA AT i B

Toxicological endpoint Methods

Validation and acceptance

N TRAN Bz R B 1 28 Bz P BH ( TER ) 30587

Skin corrosion Transcutaneous electrical resistance test method (TER)
Bz R 1k N AT (RhE ) 5 7 12

Skin corrosion Reconstructed human epidermis ( RhE) test method
F IR gk JR 5t Bt T 1

Skin corrosion Membrane barrier test method for skin corrosion
B2 R AR BB 0 i

Skin irritation

Reconstructed human epidermis test method

TG430:2004 4F F UCIATT , 2015 4F 5 B8
TG430: Originally adopted in 2004, last revised in 2015
TGA431:2004 4F I AT, 2019 4F fc il B8
TG431 ; Originally adopted in 2004, last revised in 2019
TG435:2006 4F H UIATT , 2015 45 55 B8
TG435 ; Originally adopted in 2006, last revised in 2015
TG439:2010 4 UCIATT , 2020 45 f52 35 5B
TG439 ; Originally adopted in 2010, last revised in 2020

3 HEBERBEMEMRIHALRIITSEE A X

£ GHS 55 /\METT IR, B T XA SMA LS 77k i
HE— 2N AT AR IR 5T BT 40 SR P4 5 s ——
B2 R FE T RTRIEL TATA . %K #E U5 T OECD 48R3 GD
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Table 3 Composition of the IATA for skin corrosion and irritation

LR 53 P Bl
Part Module Data
BUA 1 N2 B RS Tl 30038 Existing human data
1 a) AEFRHEAL A NS R385z Ik 52 1 55048 Non-standardised human data on local skin effects
b) AABENLES Human patch test (HPT)
5 OECD TA T 4 52 ok ot/ S84 1) 2 i 0 254
In vivo skin irritation and corrosion data adopted by the OECD
5514 (I A, 3 OECD WA AT (14 )52 JP J ot g A SN B84 I vitro skin corrosion data adopted by the OECD
AR ARSI T ) 4 OECD AT () 5z k) 34 AR S MR IS B In vitro skin irritation data adopted by the OECD

Part 1 (Existing information,

physico-chemical properties

HoAth (A N /AR SN Other in vivo and in vitro data
a) AL OECD T AT 11 B2 IR JE ot/ Sl 8 A SN 35 254 In witro skin corrosion or irritation data from test

and non-testing methods) 3 methods not adopted by the OECD
b) HoAth % 28 Bz B (sl 5e/ R SMAE: ) Other in vivo and in vitro dermal toxicity data
6 A el A B ) BRAC LSBT, G pH R/ BRI A ) (R RE D) 45
Physico-chemical properties ( existing, measured or estimated) e.g., pH, acid/alkaline reserve
Yo FHI : E ARG FR (QSAR) (ZE XS M A4 R A 28 5 3o T A 40 « A0k D ) B o A s
7 For substances: ( Q) SAR, read-across, grouping and prediction systems; For mixtures; bridging
principles and theory of additivity
0 A (3 N .
%2 ( IE%EW\EHWFY) 8 B Bt AT 2R (RIESEALEE ( WoE ) 74l Phases and elements of WoE approaches
Part 2( WoE analysis)
(5h) HAth i 28 Bz B s 03 58/ AR A 56 (o Hofl 1k BLZE5R ) Other in wivo and/or in vitro dermal
)

toxicity testing (if required by other regulations)

(3) OECD AT 1) 52 JJ J i i A M In witroskin corrosion testing adopted by the OECD

5 3 Wy (RhFESEE) (4)
Part 3 (Additional testing) (58)

OECD AT ) Bz Bkl 34 AR SMRIS: In vitro skin irritation testing adopted by the OECD
A& OECD TA AT ) JHR 88 b/ 0 e Ak S M

In vitro skin irritation testing in test method not adopted by the OECD

OECD AT f B2 J 6 b/ 05 ) 8l 400 80

In vivo skin irritation and corrosion testing adopted by the OECD

(2)

5 OECD AR KBRS i/ RSB IR T ER
HiZAM
5.1 ZFAERERET X

TG430'"™ 1 S B ik B i 2 Bz B
( transcutaneous electrical resistance , TER ) i 4 /7 &
FIFH T B A K B3R B 20 SO b 27 i 1 Bz K S ot
PEFEATIPAG . 23 IR 7 I E 22 SR AL BE Y 28 ~ 30 d
BRI, SEg I R, 2 B IR 22 2 AE T R
gih R R G R NN E . iR
BAESCAR B R R R BT, PR AF 24 h T8I0 E 52
TR TR R 10 28 e v BEL, 0 7 7 T3 )2 ) ke 2 R R B
IR J5 B ) BE 114 56 2 i 8 R PR 1) 52 4K ) 1) T ol
R R K i A2 5 i K B TER K45 1, BBl T 5
kQ Ay B TR JE8 b P 1 K0 2 I, SE R, TR IR X R
JER 2 15 EL A B | X6 355 S 50 4 i JU TG g e e 1
57, H: TER {E#RA AR T2H € BE . %07 ki1
T Y a5, iE— 2% TER WK PV (245 TER
230 5 kQ A5 L) (5 T W W8 1 1 B ik v iR AT
DN

5 HAh 2 1% 3] OECD A AT 1y & A 59 A L,
TGA30 FIJ FH A B AR e RS A4 55 1 4 1t S 25 b 1)
BB AR o0 J2 TN 36 B2 A0 2, LA B K g i VT IR A6
LT MR A E , BA B R IRH A 454, v]
ST AL AR HUL A 27 it TR A N K AR 1Y 28 B 18 3 R
W, HZ, %07 RRER o B IR 1k (2651 1)
JE P PR AR ot 3 P 7 DR A2 o JE ol i A 194
A JEAREE— 25 R 43 B IR b P 300, WA BE
UM TP (R it 75 EAT R
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H A E 50 0k % R A4 oh N 8 R e s A
(reconstructed human epidermis test method , RhE ) fi*]
B0k T e A0 R M AR O B TG431T A
TG439" "> | JHL S5 2 (18 152 J68 ok ofl 38 o Ak 2 9 I i
U R MU E HIE 8 55 M R X R R
B A FEEAE T, IR R A A TR e
RGN Z)ZE ) =R R Ay T
FER)E AR BORLE A B FIR AR 5 R
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TRAL DU M BE I 5 (MTT ) 38 Ji 250 £ 52 3 RhE 4
SR ARG PE SR 5 38 3 5 B Y LAk R0 R 43
KZ RPNk

TG439 FHF 1Akt 2 i (%) Bz 5k i | %07
HE— R T RhE B R85, 760 e AN
e 5 Z Y VE G S DI R RhE 41200 240 g 7%
P, 7R85 shve i RhE 202078 5 1 35 e b e A7
SRS B[] (9 855 % 2 )5 AT 64T 240 M 3 1 ) o
CRERE AT LU RhE 2120 A 55 1) 4 i B A F oh
PRI, AT 08 1 Bsf ] R BH A 1) 20 B B PEAE

HHAL T K15 OECD A Al i AR T A L,
TG431 1 TG439 AR ZLH, H 56, RhE BiALE
P AT 1 2 B2 o T 200 % 55 I 4 5 B4 5
KRR A AFAE Y Tl 25 57 . AR RhE ZHZU0] L)
W B IR WK A B N M, TG439 2 H i M — 32
OECD A AT (1 T4k K R R (2651 2) my & A007
Pio e, RhE 056 77 vk A 1R 2 ml 38 FH A9 i ol A s
A1 TGA31 1 TG439 43 5 T 2019 4-F1 2020 4F i 47
T HEHTETT, H ET B RRA 1 3250 o 0 rp 245 2]
B UE R AT B Rl AR B R 2 4 513 2= 5 N1 6 A
( TG431: EpiSkinTM . EpiDermTM SCT. SkinEthic™
RHE .epiCS ® LabCyte EPI-MODEL24 SCT;TG439 .
EpiSkin™ ( SM ). EpiDerm™ SIT ( EPI-200 ) .
SkinEthic™ RHE. LabCyte EPI-MODEL24 SIT,
epiCS ® Skin+® ),

T B B A e f 2 5 S A g0 o b
A Eiie S MTT AEH P A AR S5 10 36 s g, T4 4
JRL3E 0 D R AR GE o i B AR R R
(NSCliving ) FIHREESEME MTT K207 ( NSMTT) % B8 20
AT XE 3 46 = e #E AT HE B, H 2 B X BT P X R
NSCliving = 50% F1/8% NSMTT = 50% F 2% 5F v -+ 3
VEI AN, TGA31 H1 TGA39 A 4325 RE I AAETE &
JRIBRPE, TG431 W] FH T 1R 1 Ak 2 i 2 JBR g ol (26
W1 K TN 1A F 1B/ 1C) FEEE bk, (B JG e ik
— A HETF2E00) 1B A 1C; TG439 1] DL IX 43 7 Jik IS
Tl SRR (S0 1/2) 0 B Tk B )3/ Al SRk (2531
/AR ABABEIE—2E X200 1 2 2 470
B, BTG AT HE 3 ISR 2 5k BB 76 A1) X

L5 5 ¥ B I A BT T
5.3 FERRERWAE

£ OECD DA AT FR X Bz JR 8 b A AR A 11 24
I, TG435 " 1% 5 % ( membrane barrier ) 2t
B )5 A ME — — 58 A e T N3 A R AR W e TR A
4 (artificial non-viable skin model) %) 57, LI
RGN E W& A AL R RS
(chemical detection system, CDS) ZH bl , Jit B2 5L F
N3 53 1A W T 1 R B R B R Rl R T ol AR
FHBLHI B, 32X )R 3 T o FAE iR
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T AW BB 2 BRJE 5 52 B R , 2 i) e 5 5
BT A, DL 32 i T e A TR
ST
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1B Fl1 1C, Corrositex ® #RAET R, ZEPEAG R A L S
FRATT A 20 1) B RS b it Al g kT R 3T
CDS HF A, ANIE T IFAG pH {H 4. 5~8.5 S oAl
Toik4 CDS #n il kAR g A it 2g it 3
SRIZ Ty B TC 53 HEAR I Tl Ak 27 o %) B IR R v (2R
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6 E iy R BRI /R B RIRE T E

VB F 568 T FIOR L TATA BB Sa, 3 6 7
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