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2 AEHE AA| N ASHE] E0(epidermis)®] A3}eta 9 APshy EA4S
o FAFSHAl wukst QAR R (Reconstructed human Epidermis, RhE)<
o]-gsto] UN GHS 7ol wet Wi A= &4 st BAR(n vitro) JREA=

Al rgolct

2 A EHE BAW(n vivo) Jﬂl‘%x}l Al St 287149 27] @AQl A2 4
23 &2 ARPA R tdEHY AFEEE AATREL FaHos Hgoto] I
AZE =&AL & MTT 24302 *ﬂ HEESL S5t AFEEY HR-A=S
7t

£ Jlol=gRRlolE 7719 ASH Algio] xFE o 9lor ZF AP AgstyH
A M H 2 (EpiSkin , EpiDerm , SkinEthic® RHE, LabCyte EPI-MODEL24,
epiCS®, Skin+®, KeraSkin™)& A}&3lc}.
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2 AEHES 24 =71 A AAlel met dso2 ARgstAY FEAdEY
(Integrated Approaches to Testing and Assessment, IATA)OA Al & &A= (testing

strategy) W] 9HR2 A}R&5to] UN GHS category 2(WRAFE4) B No Category
EREAEE) 84S 29 & Atk

£ AGEES TA, AR, M1 L ol BT > gow], Jhsdtchd TAE e
Hol 19 BUR Zobd ARgdfol Wtk kA%t ool2Ee AF ATAA ofy

W7}E]7] orofoma X slol=alolo A 5]8atx] Qkit}.

43 BER S0l Sk MIT B2 FAU Al g Sols
A¥BHOIALY PAGE MITE MIT Zevpdos X8 @eid & 9
APEAES AR AEE 232 HHT & YonE oF wAN| I i
iz Agel BaT 4 Utk

T Az
41 QHIEEY o AHEY FH

ABe 53] A 2 WA batch)] QAT RERES] do) AL E FFA

=270 ZF &4=(0D) #H9 38 HYARSE ¢ skt 7hE EE5=A
Selsfor gt 2 A7 Fol=2Rlolq A5 77 AAM R S48 OD %l

5& Wele & 19 A= AUt



B 1. #4E5E AHMIEZZRS SgU=Z OD # ol E

QUM I F 2 olg olst ot olg Ast ot
EpiSkin (SM) > 0.6 <15
EpiDerm” (EPI-200) > 0.8 <28
SkinEthic’ RHE > 0.8 < 3.0
LabCyte EPI-MODEL24 > 0.7 <25
epiCS® > 0.8 <28
Skin+® > 0.8 <25
KeraSkin > 0.7 <16

T3 ZF AR RdS 54 Y V&S S50t AOIEA B 3347 FE

BAE E51 7180 BEots A-)olvt AT = Ut o]= SDS(sodium dodecyl
sulfate) = Triton X-100°] i3t ICso &felYt ETs0 #OE UST & Qlom,
A5H 770 AAg R do] SPDSe} Triton X-100° tst ICso =& ETs 3-8 HY
(st 9 olst ghe E 20 AAE o] Ut

H 2. 438 QAILEZERES & 2| JIE

QIR IR ol& ofet 4t ol ot @
(S|3E§|S1I§T\|7(PS|\7'AH)E|) ICs0 = 1.0 mg/mL ICs0 = 3.0 mg/mL
Ep'(?;rﬁrifg ;E_P]'aé;)o) ETso = 4.0 A2t ETso = 8.7 A2t
(13??5%2? XR—I_1“(E)O) ETso = 4.0 AlZt ETso = 10.0 Azt
Labe(/;%SEF;Iéi\jlnglalﬁ;l ST ICs0 = 1.4 mg/mL ICs0 = 4.0 mg/mL
epiCS”
(1% Triton X-100) ETeo = 2.0 A1 ETeo = 7.0 Al
—®
(1% T?iliclrx—mm ETso = 4.0 AlZt ETeo = 9.0 AlZt
(Sggr?%ﬂ;ﬁga) ICs0 = 1.5 mg/mL ICso = 4.8 mg/mL
AP EEE L 95 IE ARESHY, IAAAEEL 7Hsotthd 48 Aof 1&
B0 gotd A8ea e WAL WaskA g SHYNEEAL SRS E:
AIALEFBAPEES AR, PIHZEDL 5% 584 SDST A8
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ool Hask 34 WEARS A

st

HA H 2A AlFERS BE S 4495 2 ¢ AeF: S =
Hgeth. AAEE 45, Aeoly] dofl AlgEde] 4o A 52 5 A=F
A

ZF RhE AlgHo] w2t Ald=2 28 ARH15~60+%) 2 ¥l 2%(20 "C~37 "O=

¥
[ o
ohE 4 glov] ol 7t gl Agshe AT EEEo] Rget EA(E): A 715

ANPEEE H8o| Bd & 584 SSAPBS 5) Ex= 0.9% ASHHEFNaCl) &4
ARt o] BRES NATT. AlAo] Sy AZuiFuix|o] ¥of 37 “CojlA

42A7F B9t Tl (post-incubation) 3ttt

AE BE2E&S FFSs7] Yol MTT 24 AFgeth 23] 2do] MTT &H
Y3 3AZE B9 HRSAIZ] & o] AR ETIE(Ee FARRE 8u)S o]85te] R oA
A9l MTT Z2rpd JA[ES FE3% MTT ZE20pRe] shs EESEEE
Z7d5FA 4 HPLC/UPLC-spectrophotometryE AR&sto] Aot 4= QUrh. AlEHo]
MTToll 23 Z-&stAU: MTT Al Al o] AU = 23] A F
e = 49 27 RIS ARESto] AlEEC] &S S-S HdskeA Eelsta

oS EAsoF AH(BH1-27~32F D).



5

Category 1)

Q(Category 2 =

A7} B

H*

]
=

0=
T

=
—

(< 50%)1 -, UN GHS®ll wh

2o
zo| 10\ Ar
HIRNIR

i

=]

S

:

KiJ

= O
Vo3
RC| VI~
K4

rel

HO

RhE A8 UN GHS Category 13} Category 25

Cigsl

TRl =

e} £ o]

ol

o),

[

Ho| vlmRRAgo7 BRIEI(TG 430, 431, 43591 24

d=

st} A

g

H< 50%)= HebH

o)

AEE0] 50% °]

E42 UN GHS Category 2(@{FA=4 £4)=

3]
=

T3, 7o) Al AAC] weHef]l: UN GHS Category 3

s

o] 50%E =IO 50%)

% 9t

St
=

=
s

UN GHS No Category® 7t

d5ole

~J
o]
KO
od

5% <87 SD9)<

%ol 518 990 ol ook

_B_J
=

HSD)& 2 A

e

(Ed 19 75 3, # 2 D).

5



IS

oln

LEAS SSHHMARHQAMLEZRS 0|88 LIRS AFY) 710|=2t

il

BT Nzzm o 0

finj
o,
o,
rr
N
>
ook
10
Y
>
2=
f
>
Jil
—
(@)
O,
=
o
—t
(@)
—t
=
wn
c
Q
10
fnj
o,
i
£
-~
>
ol
i
i)
1o

& 7
BYE g AT AER dolE A4 g, EF)9 B ¥RAY dold, BF + SD @
5g X gAom QoRith 7h AFBMe] Hha) MIT S, 94 NREBA 7

[e]
JEAGE BUFoF Pt ARABRLANE 129 YES EPFEE e,

=
=
- GUGEEEY A4S 724, &= 9 AEs ddH R AT Ve =eEd

- CHYEEA, UVCB ¥ gAY 49 THYRY SR JRE ot /Hs
=4, T80 A Hg, 2SR 54

- AP A B 9 dEEde] A te, B 5) AREEEs 49)

AEEl

- AF2-E RhE 2E(uix] HE =3

AN

371719 B AE(A): BGFA), MTT Z20pzt ggsto] AHg=E g 9
e

PAGHG == B, 57471719 A4 9] & MTT Z2upzth JF3 B

S|
=

==

AN

2
ot
ok

IR
- A AR AR ARARNAHTY 5), AREA D B0 8% HAH
9 2% A48 5 g 7|7t



7+ e Q = =1
FEAT 2 RO B 59 s E=M
—-EU]—X]— ) EHZ%O ;. | = =
. 3|
@ | 48710 U
Iz XA AEE, Yt £ " }\—1— -
3 57 24 HEE e
=g, A gr= -
A HHE Al 27 .
710] T
& HA}

o,
=oé
2}
>
ol
ﬂll
D)
WE,
>
ool
i
i)
M
1-)
fu)
BN
M
i)
QI
oo
N
N
-
)
ot
Y,
1S

E9
A]%J.Q_ = L T X2 = E1
o= ._[.‘62)4’6]-1_ L _ =
0‘6‘!:0 = 1_._. Efoj 2}0
= T%\-’l___]_x]o T o 7]-01
i glolzto] Wx}
i) =i o] kel
o Hat
H 217} Al g9
| ]



SHE S LRAS SSHAMAEYQINLEZIZES 0183 IRAS Alglt) 7H0|=2fel

RN HoI=(0ECD TG 439)

A F2ES o] &3t HRAF A

In Vitro Skin Irritation: Reconstructed Human Epidermis Test Method

1 DEAGZS GAEY F= SFEI =E2" T oo A= 7193
&2 AJTHUNS =49 &7 9 HAO] It AAZIAIAR (Globally
Harmonized System of Classification and Labelling of Chemicals, ©]s}
GHS)Yofl 9gt Aol(1). ¥ Al 7to]=&2kRl& UN GHS Category 2°f| wet z=4
seEd(HGdEd 9 29hE)Y /8148 &2l s AHEE &= A= BARAUn vitro)
AlgHS AZ3H1)(2). UN GHSQ A= ARl Category 3¢k A= E3)&
AestA] ke U= Ee AGoHE EFEHA Y=(non-classified) &S
ZRlsk=d & AIg 7Iol=2RlS AR & Ut ‘IPEW ZF =7k A AA " B
AA wet 2 Al ZholEERlS AAW(in vivo) HRAFAIAY HAAIAH R

d= ARESHAY Al (testing strategy) WOlA 4R diAAAHLZ ARESHY
shetEde] RS AES 24T & AT3).

2. Ao g i Hrle AdsEY A= ZIAJMTHOECD TG 404,
1981 Fx A, 1992, 20024, 20159 7HAH14). A4 A1Fe 4% d35H
Al 7R Al AlE¥o]l OECD TG 430, 431 ¥ 4352 AHEATHBE)6)(7).
HREA 9 = FAEFP7HIATA] et 7ej=2kel XA 203¥1(Guidance
Document No. 203)& AH &x 4 BAH 32 183} 5= 2 71X RES
Argsta, (i) SeEde] iA=S 9 771 ks H7HE flsl 71E AIE 9 HAY



(non-test) HlolElE SHokL ARSI Hidt AHZ ALk, () F7F Aol

23t ol dig HIHS ALTHQ3).

3. 2 Al 7holEEiel 1A A B7FGES R A=E R ok & A
Ztol =2kl IA ¥R JS5H<?l Y (epidermis)®] Asletzal 9 oty =

Q- FAFHA] ERbste] AjEAISE Q1A #3](Reconstructed human Epidermis, ©]
RhE)Q] AL AIFAE 7|Hte 2 3t} RhE A|@AIE APZQ 21 22 332 9
M2 F/d(cytoarchitecture)E 7H Hd-E F/35H7] Qs AAFHe] vFEAAS
ZANEE AMEYoZ ARES AR EH 77 (Performance  Standards,
PS)& 7loj=gkel AR A 34H(Guidance Document No. 34)9] ¥Zlof wE RhE
718 FAF AlEdolv BigE Al A5 B7HEE &olstA TTHB)(9). & Ald
7holEgil2 201099 Fx= Ag=lo], 2013¥°| RhE ZE@Z AHESt= 71
AEHE Z3A717] 8 7R3 =%, 2015W9l= GD 2032 WHgsty AE&
Sakis tﬂxﬂ tﬂ—]ﬂa Tdstr]l s iFEQlA, o] RhE RES ARESH=

A
o

o o nok

4. 2 A Zhol=ejlef ZShE AEHO E=5 9 ZF AP ASo AFRE HE
A9 FF0 I A= BE 20] =FEHo| o £F 20 AXEH AAE ASH
211 Ag ¥ (Validated Reference Method, ©]3F VRM)©| @A) A|§ 7lol=giel 9

FARAEE7E©0)S Eshs o AREIT. =820 AEH7Hpeer-review)ol Al
2 Al Zholegele] x9tE HE AW A dESg(HIdE 80% Eolk:
70%, AT 75%)S SZ5H= A o7 IIEIct dlo|E Al (Mutual Acceptance
of Data) FAAHE7I71E8) w2t ASE o] OECD7F HE X AT A/ HO

gelAe BgE 4 gk B A slel=ekle] makEl A@He A wRaT
AR AT et F7ke) R PARFS ThEd AW T glo] ALY &
olom FAlo] Hole 4xlgo] 48 we 4 vk

5. golgol: B2 10 s2xf gtk



SHE S LRAS SSHAMAEYQINLEZIZES 0183 IRAS Alglt) 7H0|=2fel

6 RhE AlEH9] B4 715t B71eE A4 HASATolA A5 Biet Zol(16)
£ AIY 7hol=tel9] AgHdS A=Al UN GHS Category 3(SFgt AH=FE4) ]
&6t 242 ERY & fitke Aot (l). I18E= J¥=e] A AA- w2t &
Al 7ho|EEile ofBA AREEA] ARt ©d n i k& & S w4 oi
A 71 YA EF=AH7HIntegrated Approaches to Testing
and Assessment, IATA)O] I3t 7lol=akel Al 2038 (Guidance Document
No. 203)& Z8HoF eeh(3). QAA HFY AR wUie]9] &84 1A 2719
FFS =t

O

N
Bt
2
)
ol
)

7. 2 A TholeERelE QA A% BAHES HREASS UEH 2 AY
7holEgielE H&F RAlo] tis| FES FHEE ASSHA FARE mFE FAo T
OECD TG 431°] 5943 RhE A@AE 7|Hte 2 Aeh(F Z2EF2 AolF)0).
2 A Zlo|=gQl Aol ABA|Q] EA7]|M(in vitro the target organ of the
species of interest)ol] |@ol= AA| ZAAEE 0|83t RhE ZEof 7|¥slar .
ELF AW A= Al WA 95 9AA W 9 AETAEAE S o=
Az 9 24 &)Y 7] BAE AHZCE R k. & AlF 7hol=eelg
7|50l == VRM 7‘5]75 Aol A= FH LRt shetEdS Agstlal, VRM 85 A+
tloleHlo| A= F 58719 detEdS EIRITH16)(18)(23). & Al 7hol=ziel

A = o, H]-_'ﬂ_zﬂ ot ro] ALst 4 Qi) A
al

= £ T HRA], 1A= 84
e B8 o Y 7hsoltE Als A8 Ao A2 EEE Zotof 5tH, oHE
AAgEe BasA gt skagt Jelzge 3

ATH29). RhE 71&2 AMgsto] 7hAast ofolREs A%
Aol AJY 7tol=ERRle o]E 5l8okA] Yt

x©

88, 8] olgie BACE BT 8 e 27
g 99l Wol e XA gt ARELY A AT Ut Y AW
451 K02 fARITAS 4 FEACE T

N
o



EAot= A olet B2 HE+ dashA grh o, =2 gLt vEaE et
T4 Z3ota TgE Algo] e ZETE AgHHo]7] wjEo] & Al o] EERlS
S0 &4 7HeE|agol 48 ¢ fle A A5 5 U= Bl Eskes et 4/,
2012(30)°1A Agket Ao WE) g 7l SRtEo] & AlY 7ho|ElE
ArEolAE QF "ot B4 318hE2 F(specific chemical classes) & =8|35

S40] A Jlol=ekle HET 4 gk HNE H9o|E vhlAR Fostol
stk 65744 apet AAlo] That gAY W AN Elold Hm AToldE HA)
HEIt 54%(65 BB AR, WHESL 44%(257 AA), Bolwrt 60%(40%
AANZ ettt o] HolHE RhE 7% A9 W% AT ABE ket AR

8% & 9t 7FsAe] BESE AL BolETH4Y).

9.  MIT E2vkist SU% sbgol s Ue Fot A¥EY 2 AR MIT
7

=
=
MTIT Z2rptez A4 gdd 4 e Aded2 Ax Ags S4S g =+

10. EE27 9st A 49, 37] WHEAZ(replicate tissues)?] ©3]
Ao FEsith. 18y AR At A= AAsHA] gAY B AEE
50£5% 52 AA 4 27t U= Aoll= 23 AlS 1 sfioF st o F WO
Al Aa7E AASHA] gk 9ol 3R A& alE|sfiof qttt

)
r Mo
2
10
N,
0

mlo

NE o)

4 T/4€ 329 RhE B
12 2ot 59 QA x1] o]
4 G=Z(spinous layer),

ﬂrﬂi(granular layer) T3l Aol Bxsk= A % T8 FRQ AZ w3y
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SHE S LRAS SSHAMAEYQINLEZIZES 0183 IRAS Alglt) 7H0|=2fel
12. B9} 55 7o 5402 sk SR i ¥RAZL HekEo|
[e] =]
AASe Tt AREE

AHErSel dx=, ZEAxE 9 I 9 mEA
714 %(underlying layers)= = =
HE]O}HL} TS S do7|=H ol= XHF AE(53s] o 7|HA=E

1 Wim] AZ)e] = v WeAHzZrt Bgst JR4gol Skt S 3
o] BIRHTH29). 53] RhE 715 Al AA|Q] AldAle] S8 5=l e

2%
A, ME/2AN &4 S| Al AF(16) (17)S AT P2 NS
13. RhE 299 MZ 2L HAFZEQ MTT [3-(4,5-Dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide, Thiazolyl blue; CAS No. 298-93-1]7} &4
olgto] HMo] mEupbdA(formazan sal)CZ ATEHE ZHE XZ oA FE3}o
dHAoE SAUTQBL. AFE EEE oA dAAN(S, 50% °IsK<)olH UN
GHS Category 2) °JstE AlE FEE&S ALA]= AS 5ol AET & Aok AIE
sloleiele] 74 AA % g 7 1»— o wt, Be A oSl AT LSS
U= Al 222 A4 S22 g 4 S, 50% 230)°lH UN GHS
No Category).

ZholEgRRI(FESE 2)o E=FH

29 10718 Agst] 7124 SRS Q3oor A
2 AY }O]‘:E]ro]"ﬂ zote B4 AIHY AR 55 39 & 29 AAE &
d: EZ@E D9 AlxE s 3 H(indicative range)s

559 S¥E F40] o]§ 7FsoHA EAY HE F3Tt ol FE AR
BEol= ® 19 7led A 5L A 7IEo] ALHu= 2Asto] A &
JAU AL HlolEl7F 23] Ue

o= thA #H: &4 A B§3/E BsoF gtk



15, =¥k A9 d¥e= RhE 2Y A
EA(barrier properties) AARS AlA|5H= Ao] £t} o=

BAY EEHU= W 53] S5t Al A5 or gPEy S g Y
dSEE =4 Y EA #AAE F7IFe=E & Za+= ok SHAR AlEEE

A0z A B4 AN BT RS AU,

oW

=
F71H0 72 AFRS = 9F

r&"

B osEz 23

Chemical ‘ CAS No. |MAU(/n vivo) X"*z‘ SN MH ‘ UN GHS Category
x| 4= 2Z(UN GHS No Category)
Naphthalene acetic acid| 86-87-3 0 bs| No Cat.
Isopropanol 67-63-0 0.3 QR x| No Cat.
Methyl stearate 112-61-8 1 | No Cat.
B, No Cat.
03— oH
Heptyl butyrate 5870-93-9 1.7 OH | (Cat. 392 ME{7hs)?
; N )
Hexyl salicylate | 6259-76-3 2 o5 o Cat

(Cat. 302 MEiIIS)?

25 2Z(UN GHS Category 2)

HI

Cyclamen aldehyde 103-95-7 2.3 O Cat. 2
1-Bromohexane® 111-25-1 2.7 Ot Cat. 2
Potassium ol
— —_ _‘X .
hydroxide(5% aq.) 1310-58-3 3 4l Cat. 2
1=Methyl=3=phenyl= 1 501 979 33 A Cat. 2
1-piperazine
Heptanal 1M11-71-7 3.4 Ol x| Cat. 2
Pk
1 KU SES 43 AT70 AMSE SEHO ofYHOZ Chg9l 7|&0 w2t MEEACE () SEEE0| o435t
SRS, (i) Draize X2 M2 MA| HRIE LIEMHHIXNSEE A8 X2, (i) & HoAE SsiHEE THK|LL
AS, (v) A4S HHO| AEEE= sHEtH 7|150] LEE, (v) 249 AIE L 249 MMM M 7HsEH MA2|
AL, (vi) MAHLOIM 5 tSE, (vii) F=2 Sut 20| IO HAA | et LAY E= S4) Hest

i)
7| H|E2 #EH0| Q3.
2 MAHLY X2, OECD Al 7I0|=2t21 40401 mE(4).
3 0] AI® 710|=21210 UN GHS Category 3(2fst A= 22) M (1)2 7HH12| gigoz 7txE.
4 1-methyl-3-phenyl-1-piperazine 2 1-bromohexane2 25 % A7 L2t CH2 Zopt LHES
A0 1402t 20| 1E £ USB.
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L @

WA W7HS 5k RhE A0 7Ha4 9 Ao et Aol
Sy P s B2 3 gR) B AW slolsatele] g Ago] B
EZAAAIAESONE A48T 4 AHE2(B3)BAB5)E2)(E4)48).

RhE A|¥HY #4484
AulA 9l ZA(General conditions)

17. 9 xZ(epithelium) Aoz BIZAAS A ZEAMEZE ARE-Sfiof 2ttt
59 Aol AUAECIAS, =5, #8357 A 7152 st=(functional)
YA S oo EAoflof gttt AAF 2 ME =AY 7|EEZ (benchmark chemical)
(9ll: sodium dodecyl sulfate(SDS) T+ Triton X-100)9] #E E34E Ad 5 U=
Axgt 7154 ¥ AAdsh] s 8% I AFAHEC] ETHE HS9

Al
10

Fxololof @t Y V5L YA wBAZ F 71 BAo] 27 PEES 50%

HaA7le F=(Cs) T A78H

50% 74shes] WAt d AZHETs)CR 9% 9 Hrhsjolof k. RhE &
% F919 2] Aolgle xAoz ERH: AL T A

9 Wy 1z wdR APsA ke & 9ok RhE Z@e uheelo} &

Hlole2, wlo]zmBekant Wl Mg 5o LARA Yolof e,

71%5& 9 ZZA(Functional conditions)

FEZZ(Viability)

18, A= AFsols MTT Aol ASHrh31). RhE 23 mdo] Aojgl
AZES YAUZ MITE H4 MIT Tovkd JFE2 UL, o FAEL



O] AR BIE(TE+= FARE &1 o]-&5to] 224 &3t 5 89| S8=(0D)=
0.1 "9KOD < 0.1)°]ejof gttt F=&EH MIT ZERRE #EF3=(0D) 4=
o] gstAY 3330 AYE tHE HPLC/UPLC-spectrophotometryE ©J-&5}9]
g & Avk36). RhE 249 AMEA= s RhE 2499 Zb HiX|(batch)7}
SR St 7ES SFoheAl lsfof gttt AW R OD #(EF A=

A 2oA)el gt &R ACe € Siet gh+= RhE 29 7R/ S5 4R ol <fsh

AU 2 Al Ztol=gilo] ZgHE ASE RhE AIAHY SA4Hx+ OD #
S8 5 39 #® 4o AAE] Q. HPLC/UPLC-spectrophotometry

SAls 75 39 & 40 AXE SAdET OD HAE SAHERT 38 7|ees
ARESloF gttt SRR AZEH ZZo] AY kE: VIXF % dHFC=E
HIGE T Utk AH(FARE AEE S4% A EA13s)oF gt

ZFE 7] 5 (Barrier function)

19. ZFET g M- F4L SDS EE Triton X-100 5, AlZE 54 7=
E4(cytotoxic benchmark chemicals)o] ®& oA w24 F3ol= A(ICs) =
ET502 2 £4)S AA5t7]0] F&5foF tHES 3 & 95).

& gjsk(Morphology)

20.  RhE 2do] QA Exjot fAG TR 4% ZMYL 45 A
ZAstA AAE F8fstojok dl},

Ol

& (Reproducibility)

21, AR dHRE ¥ AR Ay
AEdE Hofof gt

rr
>
N
N

A4e =31 AgsieE
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#2& #2](Quality control)

23. WA = 3EAPF 24 RhE 2Eo] Aol BAb &5t 71kl Rtttk
AME AST Aottt RhE ZdS ARgSiof st o] FollA: AE2(18%), B
715(199), FHITH20P) 5ol 7 BEol & ol A=7t AlEY AREAA
AEEl ARBATE Al EilAo o] AmE EFAID 4 Qlojof ot RhE Rd
IR} e SFUARE 1Cs0 E= BTs09] 3-8 ACTT B o1t gHE Srdsliof ot
FHES & 2AZ olgsto] €2 Aol A5 &8 ER0M AEA 3=
Aoz AdHE & At & Al 7hol=jlo] 2ok AldH ] 58 WHle 75 39
E 5004 AT = At

AdEd 3 HxEE 38

23 oh Uguit 7 A@EAT JRBU o Hag
Abg3fof st oA @ TR AR AL, A¥EA] Ey) EHl

T s FESH FEIIHF, 26~83 /zL/Cm2 F= mg/c 2) FH=2 3 ZIx).

RhE /\] Holl et A8 AR 158~608, ¥ 2%+ 20°C ~ 37°CE HE
ole}. olefat 28417 U LE& 7 RhE A@Hol whet HAstee AguEe] Aol

1§ SAE): 9 715
24, W) Ak BA SHTEHNG) B PHHEHPCIS gt AR
A8) d A 7% 9 Jof mE 24 ARE(PRET A8V V1R Ages 24d
o 29 X



MEZ AZEE =H(Cell Viability Measurements)

25, Ald Ao wm2d AldEdS A8 A5 2R AEES S5 @1
Al EiR R 242 AlAS oF SES HiGAIRE]l AR Fo SAS= Ao
S5 ol HiFAIZEE EI ARt NESAY dTFE SEAIZ|AL, TR
AEZ=ALS UEUES o & Al 7hel=dkelof Sl + 74 RhE 7IRE Al 9
2ot dAoA AldEE A8 & 2H 9 wiFAIZEe] 4247111 Aoz FlFF oy
(1DA2)(13)(14)(15) ol A 2 Ald7iel=ziele] 2ohd EE A[FHA 2

MTT+= Aorle AxEo] osf FA xZ=npztow WHebHEoh HE N =2
AREL Guj(d: o]AZLZIE, AM(acidic) ClALZI-Z)E AREdIo] FZF|OA
FEot1, ZE2upd 5= FHof + 30 nme| ¥E W& mjA(filter band pass) E=
HPLC/UPLC-spectrophotometryg AM&5t%] 570 nm SFTolA SAINTH33T
F2)(306).

27, A@EAY BEH £ = MTTO) et 5j5t whe(o]): SherEo] 4 wae
o/F B ofet asAL FHE & 2)o] AWWS HAste]l AES Ao
957H B2 % AUk ol B4 AR Mol AHTHH LA AAA koA

SolA vehd & Aok Ald=do] MTTOl A3 A-83HA !

o
o
o
=
il

(O8N}
[\
odt
e
W
=
H
H
D)
m
riok
)
=)
Lt
1=
2
)
1o
ot
.
m
filo
H

%
ol
ol
rr
o
%
)
i
rt
Y
=
ot

o
9o B AY stolSelle] X AFE APE EXAUALANA AU F 5

ATH32)(33)(34)(35)(42)(44)(48).
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28.  AFHAR MIT &dAIE AEsh] fsiMe A= &Hgt MTT &9 Z
APEEES A7HfoF gttt AIEEdo] ke MTT HHE4do] A /Ao HetH

ANEEZo]l AY MITE dY¥steE Zoz FAoiH, EFSFE(0D) &4 E=
HPLC/UPLC-E3334 A A= H/2 AolQlA] 92 (non-viable) RhE ZZA 9]

gt 71%A Felo] 37t o|RojMo} Wtk 37t A% EAINE FL 2L
AgSE, OB A AL Bl WA Mol RA wlE WAoE
APBAS F4AT 7 MIT 39 AREAL Hadt & 7 olge] % 27

T i"J(NSMTT)—Q Aol HA Al gS JAFTTH32)(33)(34)

(35)(42)(44)(48) FRE 59 AF/35e FHotA 2 AAEE 3 s NSMTT

x| F-Estth. MTT &< ﬂ°ﬂ L2¥ AolglE 2A 9 PEEAA FLT MTT
=

A = %% 2 A9 H|Eo|d MTT Y& A HA 27 HEES
Airst=], ol EAHE AEolA Aol APE = R Blwste] A4k
(%NSMTT).

29. 4 AEEA 32 Eoluy olanzwey HES u FAEE APEA)
] 78S At 71 g2+t 284S wdsh] o, B ) 4/E=
O|AZZWMZL(FE GW)oA AldEHY AHER EAS AAS|of 3t & 2/E+=
o] AL R4 AFEZo] 570430 nm HYY LS Z45t= AL, Frl¥ow
27 ) £wt(colorant contro)= ARESHH, o3t tiRwto] BRSHA U= -+
HPLC/UPLC-&33=A W& AR&sfiof :tth(323 % 339 %), EE38%=(0D)

4= AASte BF S dovle 2ME 7 AlRlEdEe 24 2719 AoRle
HEA R HEstal A AIFEAE JPFSHAT, MTT v DA A= HEol4
MG (NSCliving) HIE2+5 A5 #s MTT & o4l =Xl siFdict
NSCliving H&#2 #+4 *]%1 A(colored chemicals)@ FAlo] Al3foF 31,
5579 Al 5& + Z7 1fo FETA ®lolJog Qs zt
Aotk g]) =54 2
EAIR1 *—JO}%% Z22& MTT %Jd oA HiFste]l d2 FF P&
AEZo =EA7] AoRQlE £AS MTT7F Ql= HiAIOA BiFste] 2 H]

Ay gz 24 YEE (%NSCliving)S A &5 23 PELS AXksi=d],

HAZ"E AlFollM = o]& FAlol Regeit.

rulru
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30.  FFHR MTT @d28F FR)z A 714Q9% #x)S BAlo) Fush=
Aog ZRIHE Ad=d BEFF=(0D)E FHT o= FA 4
NSCliving tiRxZ3t= HE42 A #HA gixFo] "Qsich MT

N9
i
(0]

wofisty] wZoltt. o 4]
T Yo HEE NSMTT diER2 AlFd=40] gk A4l MTT & 74
oflzt £2 ZZo Hopsls AFEZEY AFCE Qg M Mo HsiNx
t}. o] % A 7ol gt olF o] AT 5= Sl=t| AI¥=4o] A

groto] WAYSt= A 7S NSCliving ti&wto] oju] g HAstr] wjio|tt,

N
T

ME Y of

PN
o o o\ _E ox & o
i,

%
(N

olgor A THZ HASkE AL o] 3 =2 =2 (NSCkilled)®] ®]S014
Aol Higt Al WA dizo] Basth o] 7t dxzoAe AFEES 4 270
ool £2 24 WHRAIR| Agst=t, ol £2 24 RRAlRE A Ald ZAE
AAAE MTT ¥ SA s MTT 89 4l sfgFdols siFect. 2 Ald/3ehe
F@stA AFED F 5h9] NSCkilled R0 2 SESIAIN 7Hsotd 5UgH 23]
BiZlol A NSMTT t23 SAof = ojoF 3int. O o5 &5 224 A2

AEEEo =Ed HAoRle RANA I 24 BEE(%Viability)ol Al %NSMTT}
o =

AdEde 52 249 =2/ & WA=

NS
=
w
a
<
=)
[0)¢]
o
B
HN
r
)
Do

Z
AlgolA Aol M= SR vluste] Al4tdn. (&, ¢F 23] BE2E =

%Viability - %NSMTT - %NSCliving + %NSCkilled)

31.  HIEo|H MIT & 4 H|So|4 AA; 7Hdo] EFF=A Y AA H9 oo g
22 FEE9 IE S =Y 5 U= Aol fgitt. old] wep Z AP 1A
EXo R AFELS AFsH] Mo, AlfEE MTT Z20RHCAS # 57360-69-7)0.2
BB A AM HYS AAdfof et MTT AH Y 9/F= A 7+ o] st 24
Qo] AFEHA e 2F 2289 OD7} EFF=A49 A HY ol AU
ANRAEZANA A2 BHEA] 2 PEE0] 50%015H<50%)Q1 3ol 2 8=AE
o] &3 EFEFE(0D) &A%l FFAQA MTT TYA E= A 7H AFEELS

N
~O
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Hrlsl=d) Agksith, 13U SRR YNSMTT 2U/FE= %NSClivingﬂ grol
50% ©°l/H(=50%)% AFEEY 2y 2 EREHA ge= =43 EREH 24s
FE5l= 7)1E(cut-off)o] B2 FoJfjof JHH35F ZX).

32.  MTT AlgolA df-¢- A =53
%2 FA(colored) AlE=H 3%, MTT Z=0kzt % 4= HIsh HPLC/UPLC—
spectrophotometry <& th4l AT 4= AT(33F =) (36). HPLC/UPLC-
spectrophotometry A|AEE HAFH =74 Ho| MTT ZEnRRhZ /\]%J%QETH
254 sf&tH36). o|& <Qld] HPLC/UPLC-spectrophotometryS AR wj&=
AlPEZo] #AQo] NSCliving B+ NSCkilled ti&wto] HQsHA] &t} I8+
ANEEZo] FFHoz MTTE &otk= Az IAHAY MITE JH FUA7 =
589 7 Wollsks S W B9028F IE), NSMTT tiz+to] ARg-E ook
Sttt MTT ZE2uprt =40 HPLC/UPLC-spectrophotometrys AR&oh= 4% £2
A SAAUEZNA T MTT 228k wj=Zo] gt A[dEd =4
ZZo] MTT et maggoez AxtgEd. MITE 2HH 3¢
o A% =5 x4 § 2 AHEZY =5 Aol A9 x4
A %NSMTTES Hl 2 ALtER. ooz oS =EA sk
SHAIRE, A TR © 271'— MTT A5 &A= A2 & 229 Z7sh=
MTTE st AAAA AE 23 589 S3=(EE 3= S
13 S (HPLC/UPLC-spectrophotometry AR&)0] £33 A|9] 24 HAE oy~
a4 QloER ot 23 FEE2 HUIE & Jth

q

i

¢

(N
flo

Fl

> oX
S
9,

o%
Jo N et
e

o Mt X o
<

oM,
)
N,

33. HPLC/UPLC-spectrophotometry= 2= 939 AIFEZ2AA, 54 MTT
SHIA|, MTT HEEADA MIT EZ2upd 4S o] AR+ Ath36).
HPLC/UPLC- spectrophotometry A|A®lo] theFslr] wjio] %ZF F2&E9] MTT
Z2upRt JSE Aol AREsH7] A, HPLC/UPLC—spectrophotometry A AH 9]
A A= ERlIsfjoF 51 o] Hio|LEAH T Abdol gt ml=AlE ook

1 o= O
T 347—?“3 7 5(a set of standard

Aol A" Wgol 71xst o

r,
1o



qualification parameters)?] thgt 5]-& 7|E2 SSot=A1E ol YSAH3B6)(37).
ojlzigt 8 "W/ € & V&2 FF 4004 & & Uth BE 49 F9H &

< =519, HPLC/UPLC-spectrophotometry A|AHS & AJY 7lo|=2kQ19]|
BAIE Al 240 g MTT Z=0kgt S40 Addsty viz AR 4= e 2=
7k

oX,
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oot
N
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10
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EAl® 7F S0 s EEHAKSD)Z AdH ] 3-89 ol

35. 2 NEEAY BT 2 AEE 100%E oHs SAAUERTT Hlwsto
EES AArsk=dl AFHEEH. HPLC/UPLC-spectrophotometry”t AREE= 7%,
274 BELL BA SAYRZY MIT Zopd 139 Blust APEL =29
dopgles 29 MIT ZEuRE dagdg)ez Aitdd. Z2RHA o=
ANPEARREH AF4 EEZ FEcke AE AEEY 7IE dcut-off value)zt

o} £ Adotet AR EE FAA EAE e
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tol=2klo] A& RhE Al¥¥ UN GHS Category 13} Category 25
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AFE-E RhE 7Y ¥ ZZEF(HFEE 7P 848 &)

AR A
« A8 RhE (W% W5 23
s 2471719 B FE(A: EFFTA), MTT ZE0RE F=Fsto] A==
4 9 e QAT EE 49, 471719 A4 HY, MTT Z=0pd
gotof| AHEE WOl ot AT
* HPLC/UPLC-spectrophotometry A|A®Q] 3 )
A%), A 4 RhE 29| 52 ZTTt 71 JH. &
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o fFEHE A, MIT ZAF U4 L/EE= M AFEAY AREEHE
279 Z3HOD T MTT ZE0Pd 113 49, %NSMTT, %NSCliving,
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H 4. 2 ANF 710|=2110 Z&tE MTT AER9 SMEF OD % sl&89
518 oiet a4 S8 o8 o

EpiSkin" (SM) > 06 <15
EpiDerm” SIT(EPI-200) > 0.8 <28
SkinEthic RHE > 08 < 3.0
LabCyte EPI-MODEL24 SIT > 07 < 25
epiCS® > 0.8 <28
Skin+® > 0.8 <25
KeraSkin" SIT > 07 <16

B 5 2 Al™ Jto|=2relof ZetE ARl QC HiX| &3t 7|1E
318 i3t 2 sig A3t 2

EpiSkin” (SM)
(SDS 18A1Zt X2)) (32)

ICs0 = 1.0 mg/mL

ICs0 = 3.0 mg/mL

EpiDerm” SIT(EPI-200)
(1% Triton X-100) (33)

ETso = 4.0 AlZt

ETso = 8.7 A7t

SkinEthic” RHE
(1% Triton X-100) (34)

ETso

4.0 Azt

ETso = 10.0 AlZt

LabCyte EPI-Model 24 SIT
(SDS 18A1Zt A2]) (35)

ICso = 1.4 mg/mL

ICso = 4.0 mg/mL

epiCS® - 7t = 2t
(1% Triton X-100) (44) ETeo = 2.0 Al ETeo = 7.0 Al
Skin+®

= Al7F = Al7H
(1% Triton X=100) (42) ETso = 4.0 Al ETso = 9.0 At
KeraSkin " SIT

(SDS 18AIZt X2|) (48)

ICso = 1.5 mg/mL

ICs0 = 4.8 mg/mL
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OECD GUIDELINE FOR THE TESTING OF CHEMICALS

In Vitro Skin Irritation: Reconstiucted Human Fpidermis Test Methods

INTRODUCTION

1. Skin irmtation refers to the production of reversible damage to the skin occurring after
exposure to a substance or mixture [as defined by the United Nations (UN) Globally Harmonized
System of Classification and Labelling of Chemicals (GHS)] (1). This Test Guideline (TG)
provides an in witro procedure that may be used for the hazard identfification of irritant chemicals
(substances and mixtures) in accordance with UN GHS Category 2 (1) (2). In member countries
or regions that do not adopt the optional UN GHS Category 3 (mild irritants), this TG can also be
used to identify non-classified chemicals. Therefore, depending on the regulatory framework and
the classification system in use, this TG may be used to determine the skin irritancy of chemicals
either as a stand-alone replacement test for in wivo skin irritation testing or as a partial
replacement test within a testing strategy (3).

2. The assessment of skin irritation has typically involved the use of laboratory animals
[CECD TG 404; originally adopted in 1981 and revised in 1992, 2002, and 2015] (4). For the
testing of corrosivity, three validated in vitro test methods have been adopted as OECD TGs 430,
431 and 435 (5) (6) {7). A Guidance Document {GD) 203 on Integrated Approaches to Testing
and Assessment (IATA) for Skin Corrosion and rritation describes several modules which group
informafion sources and analysis tools and provides guidance on (i) how to integrate and use
existing test and non-test data for the assessment of skin irritation and skin corrosion potenfials

of chemicals and (ii) proposes an approach when further testing is needed (3).

3. This TG addresses the human health endpoint skin irritation. It is based on the in witro
test system of reconstructed human epidermis (RhE), which closely mimics the biochemical and
physiological properties of the upper parts of the human skin, i.e. the epidermis. The RhE test
system wses human derived non-transformed keratinocytes as cell source to reconstruct an
epidermal model with representative histology and cytoarchitecture. Performance Standards
(FS) are available to facilitate the validation and assessment of similar and modified RhE-based
test methods, in accordance with the principles of GD 34 (8) (9). This TG was originally adopted
in 2010, updated in 2013 to include additional test methods using the RhE models, updated in
2015 to refer to the GD 203 and introduce the use of an alternative procedure to measure viability,
and updated subsequently to include additional test methods using the RhE models.

4, The test methods included in this TG are listed in Annex 2, which also prowvides
informafion on the type of validation study used fo validate the respective test methods. As noted
in Annex 2, the Validated Reference Method (VRM) has bheen used to develop the present TG
and the PS (8). Following an independent peer-review, all methods included in this TG were
considered to meet the following minimum predictive capacity: 80% sensitivity, 70% specificity,
and 75% accuracy. Mutual Acceptance of Data will only be guaranteed for test methods, which
are validated according to the PS (8), if these test methods have been reviewed and adopted by
OECD. The test methods included in this TG can be used indiscriminaiely to address counfries’
requirements for test results from in vitro test methods for skin irmtation, while benefiting from the
Mutual Acceptance of Data.

© OECD, (2021)
Ton are free to use this material subject to the terms and condifions available at http ' worw g
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5. Definitions of terms used in this document are provided in ANMEX 1 - .

INITIAL CONSIDERATIONS AND LIMITATIONS

G. A limitation of the TG, as demonsfirated by the full prospective validation study assessing
and characterising RhE test methods (16), is that it does not allow the classification of chemicals
to the optional UN GHS Category 3 (mild irritants) (1). Thus, the regulatory framework in member
countries will decide how this TG will be used. For a full evaluation of local skin effects after a
single dermal exposure, the GD 203 on IATA should be consulted (3). It is recognized that the
use of human skin is subject to national and international ethical considerations and conditions.

7. This TG addresses the human health endpoint skin irritation. While this TG does not
provide adequate information on skin corrosion, it should be nofed that OECD TG 431 on skin
corrosion is based on the same RhE test system, though using another protocol (6). This TG is
based on RhE models using human keratinocytes, which therefore represent in vitro the target
organ of the species of interest;moreover, it directly covers the initial step of the inflammatory
cascade/mechanism of action (cell and tissue damage resuliing in localised trauma) that occurs
during irritation in vivo. A wide range of chemicals has been tested in the validation study of the
WVRM underlying this TG and the database of the YEM validation study amounted to 58 chemicals
in total (16) (18) (23). The TG is applicable to solids, liquids, semi-solids and waxes. The liquids
may be agueous or non-agueous; solids may be soluble or insoluble in water. Whenever
possible, solids should be ground fo a fine powder before application; no other pre-treatment of
the sample is required. Gases and aerosocls have not been assessed yet in a validation study
(29). While it is conceivable that these can be tested using RhE technology, the current TG does
not allow testing of gases and aerosols.

8. When considering testing of mixtures, difficult-to-test chemicals (e.g. unstahle), or test
chemicals not clearly within the applicability domain described in this TG, upfront consideration
should be given to whether the results of such testing will yield results that are meaningful
scientifically. Such considerations are not needed, when there is a regulatory requirement for
testing of the mixture. However, due to the fact that mixtures cover a wide spectrum of categories
and composition, and that only limited information is currently available on the testing of mixiures,
in cases where evidence can be demonstrated on the non-applicability of the TG to a specific
category of mixtures (e.g. following a sfrategy as proposed in Eskes et al (30)), the TG should
not be used for that specific category of mixtures. Similar care should be taken in case specific
chemical classes or physico-chemical properties are found not to be applicable to the current
TG. A study comparing in vitro and in vivo data for 65 agrochemical formulations revealed an
overall accuracy of 54% (based on 65 agrochemical formulations), a sensitivity of 44% (based
on 25 formulations) and a specificity of 60% (based on 40 formulations). This data indicates a
lack of applicability of the RhE based in wifro skin irritation test for agrochemical formulations (47).

9. Test chemicals absorbing light in the same range as MTT formazan and test chemicals
able to directly reduce the vital dye MTT (to MTT formazan) may interfere with the cell viability
measurements and need the use of adapted confrols for comections (See paragraphs 27-33).

10. A single testing run composed of three replicate fissues should be sufficient for a test
chemical when the classification is unequivocal. However, in cases of borderline results, such as
non-concordant replicate measurements and/or mean percent viability equal to 50 + 5%, a
second run should be considered, as well as a third one in case of discordant results between
the first two runs.
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PRINCIPLE OF THE TEST

11. The test chemical is applied topically to a three-dimensional RhE model, comprised of
non-transformed human-derived epidermal keratinocytes, which have been cultured to form a
multi-layered, highly differentiated model of the human epidermis. It consists of organized basal,
spinous and granular layers, and a multi-layered stratum cormeum containing intercellular
lameliar lipid layers representing main lipid classes analogous fo those found in vivo.

12. Chemical-induced skin imtation, manifested mainly by erythema and cedema, is the
result of a cascade of events beginning with penetration of the chemicals through the stratum
corneum where they may damage the underlying layers of keratinocytes and other skin cells.
The damaged cells may either release inflammatory mediators or induce an inflammatory
cascade which also acts on the cells in the dermis, particularly the stromal and endothelial cells
of the blood vessels. It is the dilation and increased permeability of the endothelial cells that
produce the ohserved erythema and oedema (29). Motably, the RhE-based test methods, in the
absence of any vascularisation in the in vitro test system, measure the initiating events in the
cascade, e g. cell f tissue damage (16) (17), using cell viability as readout.

13. Cell viability in RhE model is measured by enzymatic conversion of the vital dye MTT
[3-(4, 5-Dimethylthiazal-2-yl}-2, 5-diphenyitetrazolium bromide, Thiazolyl hlue; CAS number 298-
93-1], into a blue formazan salt that is quantitatively measured after extraction from tissues (31).
Irritant chemicals are identified by their ability to decrease cell viahility below the defined
threshold levels (i.e. = 50%, for UN GHS Category 2). Depending on the regulatory framework
and applicability of the TG, test chemicals that produce cell viabilities above the defined threshold
level, may be considered non-irritants {i.e. = 50%, No Category).

DEMONSTRATION OF PROFICIENCY

14, Prior to routine use of any of the validated test methods that adhere to this TG (Annex
2), laboratories should demonstrate technical proficiency, using the ten Proficiency Substances
listed in Table 1. Users of specific methods included in the TG may want to consult Table 2 in
Annex 3 for indicative ranges of cell viability achieved for individual proficiency substances listed
in Table 1 below. In situations where, for instance, a listed substance is unavailable or cannot be
used for other jusfified reasons, another substance for which adequate in vivo and in wvitro
reference data are available may be used (e.g. from the list of reference chemicals (8)) provided
that the same selection criteria as described in Table 1 are applied. Using an alternative
proficiency substance should be justified.

15. As part of the proficiency testing, it is recommended that users verify the barrier
properties of the tissues after receipt as specified by the RhE model producer. This is pariicularly
important if tissues are shipped over long distance/time periods. Once a test method has been
successfully established and proficiency in its use has been acquired and demonstrated, such
verification will not be necessary on a routine basis.

Table 1. Proficiency Substances !

Substance CAS NR In vivo Physical UN GHS
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score? state Category
HNON-CLASSIFIED SUBSTAMNCES (UN GHS No Category)

naphthalene acetic acid BB-B7-3 0 Solid Mo Cat.
izopropanocl B7-63-0 0.3 Liquid Mo Cat.
methyl stearate 112-61- 1 Solid No Cat.

8
heptyl butyrate S&T70- 1.7 Liquid Mo Cat.

93-9 (Cptional Cat.
3P
hexyl salicylate 6259 2 Liquid Mo Cat.
768-3 (Optional Cat.
3p
CLASSIFIED SUBSTANCES (UN GHS Category 2)

cyclamen aldehyde 103-95- 23 Liguid Cat. 2

7
1-bromohexane* 111-25- 27 Liquid Cat 2

1
potassium hydroxide (5% 1310- 3 Liguid Cat. 2
ag.) 28-3
1-methyl-3-phenyl-1- 5271- 33 Solid Cat 2
piperazing* 27-2
heptanal 111-T1- 34 Liquid Cat 2

7

Mates:

1 The Proficiency Substances are a subset of the substances used in the validation study and the selection is based on the following critesia: (i)
the chemical suestances are commercilly available; (i) they are representative of the full range of Draize irifancy scores (from non-iritant to
sirong imitant); (H) they have a wel-defined chemical structure; (iv) they are represeniative of the chemical funclionality used in the validation
pracess; [v) they provided reproducible in vito results across muliipls testng and multiele Ekoratones; (Vi) they were comecty predicied in wiro,
and [vii) they are not associated with an extremely toxic profile (2.9, carcinogenic or toxic to the reproductive system) and they are not associated
with prohibitive disposal costs.

2l wivo score in accordance with the OECD TG 404 (4).

*Under this T3, fhe UN GHS optional Category 3 (mild irftants) (1) is considered as No Categoey.

*1-methyl-3-phenyl-1-piperazine and 1-bromohexane can have varakle resulis in differert laboratories dependent on the supplier and could be
considered as suggested in paragraph 14.

PROCEDURE

16. The following is a description of the components and procedures of a RhE test method
for skin irritation assessment (See also Annex 3 for parameters related to each test method).
Standard Operating Procedures (S0OPs) for the test methods complying with this TG are available
(32) (33) (34) (35) (42) (44) (48).

RHE TEST METHOD COMPONENTS

General Conditions

17. Mon-transformed human Keratinocytes should be used to reconstruct the epithelium.
Multiple layers of viable epithelial cells (basal layer, stratum spinosum, stratum granwiosum)
should be present under a functional stratum corneum. Stratum comeum should be multi-layered
containing the essential lipid profile to produce a functional barrier with robusiness fo resist rapid
penetration of cytotoxic benchmark chemicals, e g. sodium dodecyl sulphate (SDS) or Triton X-
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100. The barrier function should be demonstrated and may be assessed either by determination
of the concentration at which a benchmark chemical reduces the viability of the tissue by 50%
(IC50) after a fixed exposure fime, or by determination of the exposure time required to reduce
cell viahility by 50% (ET50) upon application of the benchmark chemical at a specified, fixed
concentration. The containment properties of the RhE model should prevent the passage of
material around the strafum cormeum fo the viable tissue, which would lead to poor modelling of
skin exposure. The RhE model should be free of contamination by bacteria, viruses,
mycoplasma, or fungi.

Functional conditions

Viability

18. The assay used for quantifying viahility is the MTT assay (31). The viahle cells of the
RhE tissue construct can reduce the vital dye MTT into a blue MTT formazan precipitate which
is then extracted from the tissue using isopropanol (or a similar solvent). The oplical density (OD)
of the extraction solvent alone should be sufficiently small, i.e. OD = 0.1. The extracted MTT
formazan may be quantified using either a standard ahsorbance (OD) measurement or an
HPLC/UPLC-spectrophotometry procedure {36), as further explained in paragraph 33. The RhE
model users should ensure that each batch of the RhE model used meets defined criteria for the
negative control. An acceptability range (upper and lower limit) for the negative control OD values
(in the Skin Irritation Test Method conditions) is established by the RhE model developer/supplier.
Accepiability ranges for the validated RhE test methods included in this TG are given in Annex
3, Table 4. An HPLC/UPLC-Spectrophotometry user should use the negative control QD ranges
provided in Annex 3, Table 4 as the acceptance criterion for the negative control. It should be

documented that the tissues treated with the negative confrol are stable in culture (provide similar
viability measurements) for the duration of the test exposure period.

Barmrier function

19. The stratum corneum and its lipid composition should be sufficient to resist the rapid
penetration of cytotoxic benchmark chemicals, e.g. SDS or Triton X-100, as estimated hy IC50
or ET50 (Annex 3, Table 5).

Morphology

20. Histological examination of the RhE model should be provided demonstrating human
epidermis-like structure (including multi-layered stratum corneurm).

Reproducibility

21. The results of the positive and negative controls of the test method should
demonstrate reproducihility over time.

Quality control (QC)

22, The RhE model should only be used if the developer/supplier demonsirates that
each batch of the RhE model used meets defined production release criteria, among
which those for viability (paragraph 18), barrier function (paragraph 1%) and morphology
(paragraph 20) are the most relevant. These data should be provided to the test method
users, so that they are able to include this information in the test report. An acceptahility
range (upper and lower limit) for the IC50 or the ETS0 should be established by the RhE
model developer/supplier. Only results produced with qualified tissues can be accepted
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for reliable prediction of irritation classification. The acceptability ranges for the test
methods included in this TG are given in Annex 3, Tahle 5.

Application of the Test Chemical and Control Substances

23, At least three replicates should be used for each test chemical and for the
controls in each run. For liguid as well as solid chemicals, sufficient amount of test
chemical should be applied to uniformly cover the epidermis surface, i.e. ranging from 26
to 83 pl/icm? or mg/em? (see Annex 3). For solid chemicals, the epidermis surface should
be moistened with deionised or distilled water before application, to improve contact
between the test chemical and the epidermis surface. Whenever possible, solids should
be tested as a fine powder. A nylon mesh may be used as a spreading aid for all test
conditions (see Annex 3). Af the end of the exposure period, the test chemical should he
carefully washed from the epidermis surface with agueous huffer, or 0.9% MNaCl
Depending on the RhE test methods used, the exposure period ranges between 15 and
60 minutes, and the incubation temperature between 20 and 37°C. These exposure
periods and temperatures are optimized for each individual RhE test method and
represent the different intrinsic properties of the test methods (e.9. barrier function) (see
Annex 3).

24, Concurrent negative control (NC) and positive control (PC) should be used in
each run to demonstrate that viability (using the NC), barrier function and resulting tissue
sensitivity (using the PC) of the tissues are within a defined historical acceptance range.
The suggested PC is 5% agueous SDS. The suggested NCs is either water or phosphate
buffered saline (PBS).

Cell Viability Measuremenis

25, According fo the test procedure, it is essential that the viability measurement is
not performed immediately after exposure to the test chemical, but after a sufficiently long
post-treatment incubatfion period of the rinsed tissue in fresh medium. This period allows
both for recovery from weak cytotoxic effects and for appearance of clear cytotoxic effects.
A 42 hours post-treatment incubation period was found optimal during test optimisation of
two of the RhE-based test methods underlying this TG (11) (12) (13) (14) (15), and is now
a standard parameter for all test methods included in this TG

26. The MTT assay is a standardised quantitative method which should be used to
measure cell viability under this TG. It is compatible with use in a three-dimensional tissue
construct. The tissue sample is placed in MTT solution of appropriate concentration (e.g.
0.3 - 1 mgi/mL) for 3 hours. The MTT is converted info blue formazan by the viable cells.
The precipitated blue formazan product is then extracted from the tissue using a solvent
(e.g. isopropanol, acidic isopropanol), and the concentration of formazan is measured by
determining the OD at 570 nm using a filter band pass of maximum + 30 nm or, by using
an HPLC/UPLC-spectrophotometry procedure (see paragraph 33) (36).

27. Optical properties of the test chemical or its chemical action on MTT (e.qg.
chemicals may prevent or reverse the colour generation as well as cause it) may interfere
with the assay leading to a false estimate of viability. This may occur when a specific test
chemical is not completely removed from the fissue by rinsing or when it penefrates the
epidermis. If a test chemical acts directly on the MTT (e.g. MTT-reducer), is naturally
coloured, or becomes coloured dunng tissue treatment, additional controls should be used
to detect and correct for test chemical interference with the viabillity measurement
technigue (see paragraphs 28 and 32). Detailed description of how to comrect direct MTT
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reduction and interferences by colouring agents is available in the SOPs for the validated
test methods included in this TG (32) (33) (34) (35) (42) (44) (48).

28. To identify direct MTT reducers, each test chemical should be added to freshly
prepared MTT solution. If the MTT mixture containing the test chemical turns bluefpurple,
the test chemical is presumed to directly reduce MTT and a further functional check on
non-viable RRE tissues should be performed, independently of using the standard
absorbance (OD) measurement or an HFLC/UPLC-spectrophotometry procedure. This
additional functional check employs Killed tissues that possess only residual metabolic
activity but absorb the test chemical in a similar way as viable tissues. Each MTT reducing
test chemical is applied on at least two killed tissue replicates which undergo the entire
testing procedure to generate a non-specific MTT reduction (NSMTT) (32) (33) (34) (35)
(42) (44) (48). A single NSMTT control is sufficient per test chemical regardless of the
number of independent tests/runs performed. The true tissue viability is then calculated
as the percent tissue viability obtained with living tissues exposed to the MTT reducer
minus the percent non-specific MTT reduction obtained with the Killed tissues exposed to
the same MTT reducer, calculated relative to the negative control run concurrently to the
test being corrected (%NSMTT).

29, To identify potential interference by coloured test chemicals or test chemicals
that become coloured when in contact with water or isopropanol and decide on the need
for additional confrols, spectral analysis of the test chemical in water (environment during
exposure) andfor isopropanol (extracting solution) should be performed.  the test
chemical in water andfor isopropanol absorbs light in the range of 570 2 30 nm, further
colorant controls  should he performed or, altematively, an HPLC/UPLC-
spectrophotometry procedure should be used in which case these controls are not
required (see paragraphs 32 and 33). When performing the standard absorbance (OD)
measurement, each interfering coloured test chemical is applied on at least two viable
tissue replicates, which undergo the entire testing procedurs but are incubated with
medium instead of MTT solution during the MTT incubation step to generate a non-specific
colour (NSCliving) control. The NSCliving control needs to be performed concurrently to
the testing of the coloured test chemical and in case of multiple testing, an independent
NSCliving control needs to he conducted with each test performed (in each run) due to
the inherent biological variahility of living tissues. The true tissue viability is then calculated
as the percent tissue viahility obtained with living fissues exposed to the interfering test
chemical and incubated with MTT solution minus the percent non-specific colour obtained
with living tissues exposed to the interfering test chemical and incubated with medium
without MTT, run concurrently to the test being corrected (% NSCliving).

30. Test chemicals that are identified as producing both direct MTT reduction {see
paragraph 28) and colour interference (see paragraph 29) will also require a third set of
controls, apart from the MSMTT and MNSCliving confrols described in the previous
paragraphs, when performing the standard absorbance (OD) measurement. This is
usually the case with darkly coloured test chemicals interfering with the MTT assay (2.0.,
blue, purple, black) because their intrinsic colour impedes the assessment of their
capacity to directly reduce MTT as described in paragraph 28. These test chemicals may
bind to both living and killed tissues and therefore the NSMTT control may not only correct
for potential direct MTT reduction by the test chemical, but also for colour interference
arising from the binding of the test chemical to Killed tissues. This could lead to a double
correction for colour interference since the NSCliving control already corrects for colour
interference arising from the binding of the test chemical to living tissues. To avoid a
possible double correction for colour interference, a third control for non-specific colour in
killed tissues {(NSCkilled) needs to be performed. In this additional control, the test
chemical is applied on at least two Killed tissue replicates, which undergo the entire testing
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procedure but are incubated with medium instead of MTT solution during the MTT
incubation step. A single NSCkilled control is sufficient per test chemical regardless of the
number of independent tests/runs performed, but should be performed concurrently to the
NSMTT confrol and, where possible, with the same tissue batch. The true tissue viability
is then calculated as the percent tissue viability obtained with living tissues exposed to the
test chemical minus %MNSMTT minus %MNSCliving plus the percent non-specific colour
obtained with killed tissues exposed to the interfering test chemical and incubated with
medium without MTT, calculated relative to the negative control run concurrently to the
test being comected (%MNSCkilled).

3. It is important to note that non-specific MTT reduction and non-specific colour
interferences may increase the readouts of the tissue extract above the linearity range of
the spectrophotometer. On this hasis, each laboratory should defermine the linearity
range of their spectrophotometer with MTT formazan (CAS # 57360-69-7) from a
commercial source before initiating the testing of test chemicals for regulatory purposes.
The standard absorbance (OD) measurement using a specirophotometer is appropriate
to assess direct MT T-reducers and colour interfering test chemicals when the ODs of the
tissue extracts obtained with the test chemical without any correction for direct MTT
reduction andfor colour interference are within the linear range of the spectrophotometer
or when the uncorrected percent viability obtained with the test chemical is already = 50%.
Neverntheless, results for test chemicals producing %MNSMTT andfor %NSCliving = 50% of
the negative control should he taken with caution as this is the cut-off used to distinguish
classified from not classified chemicals (see paragraph 35).

32, For coloured test chemicals which are not compatible with the standard
absorbance (0OD) measurement due to too strong interference with the MTT assay, the
alternative HPLC/UPLC-specirophotometry procedure to measure MTT formazan may be
employed (see paragraph 33) (36). The HPLC/UPLC-spectrophotometry system allows
for the separation of the MTT formazan from the test chemical before its guantification
(36). For this reason, NSCliving or NSCkilled controls are never required when using
HPLC/UPLC-spectrophotometry, independently of the chemical being tested. NSMTT
controls should nevertheless be used if the test chemical is suspected to directly reduce
MTT or has a colour that impedes the assessment of the capacity to directly reduce MTT
(as described in paragraph 28). When using HPLC/UPLC-spectrophotometry to measure
MTT formazan, the percent tissue viability is calculated as percent MTT formazan peak
area obtained with living fissues exposed to the test chemical relative to the MTT formazan
peak obtained with the concurrent negative control. For test chemicals able to directly
reduce MTT, true tissue viability is calculated as the percent tissue viability obtained with
living tissues exposed to the test chemical minus %MNSMTT. Finally, it should be noted
that direct MTT-reducers that may also be colour interfering, which are retained in the
tissues after treatment and reduce MTT so strongly that they lead to ODs {using standard
0D measurement) or peak areas (using UPLC/HPLC-spectrophotometry) of the tested
tissue extracts that fall outside of the linearity range of the spectrophotometer cannot be
assessed, although these are expected to occur in only very rare situations.

33. HPLC/UPLC-spectrophotometry may be used also with all types of test
chemicals (coloured, non-coloured, MTT-reducers and non-MTT reducers) for
measurement of MTT formazan (36). Due to the diversity of HPLC/UPLC-
spectrophotometry systems, qualification of the HPLC/UPLC-spectrophotometry system
should be demonstrated before its use to quantify MTT formazan from tissue extracts hy
meeting the acceptance criteria for a set of standard qualification parameters based on
those described in the U.S. Food and Drug Administration guidance for industry on bio-
analytical method validation (36) (37). These key parameters and their acceptance criteria
are shown in Annex 4. Once the acceptance criteria defined in Annex 4 have been met,
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the HPLC/UPLC-spectrophotometry system is considered qualified and ready to measure
MTT formazan under the experimental conditions described in this TG.

Acceprtability Criteria

34. For each test method using valid RhE model batches (see paragraph 22), tissues
treated with the negative control should exhibit OD reflecting the quality of the tissues that
followed shipment, receipt steps and all protocol processes. Control OD values should not
be below historically established boundaries. Similarly, tissues treated with the PC, i.e.
5% aqueous SDS, should reflect their ability to respond to an irmtant chemical under the
conditions of the test method {(see Annex 3 and for further information S0OPs of the test
methods included in this TG (32) (33) (34) (35) (42) (44) (48). Associated and appropriate
measures of vanability between tissue replicates, i.e_, standard deviations (SD) should fall
within the acceptance limits established for the test method used (see Annex 3).

Interpretation of Resulis and Prediction Model

35. The OD values obtained with each test chemical can be used to calculate the
percentage of viability normalised fo the negative control, which is set to 100%. In case
HPLC/UPLC-spectrophotometry is used, the percent tissue wviability is calculated as
percent MTT formazan peak area obtained with living tissues exposed to the test chemical
relative to the MTT formazan peak obtained with the concurrent negative control. The cuf-
off value of percentage cell viability distinguishing irritant from non-classified test
chemicals and the statistical procedure(s) used to evaluate the results and identify irrtant
chemicals should be clearly defined, documented, and proven fo be appropriate {see
S0OPs of the test methods for information). The cut-off values for the prediction of irmitation
are given below:

= The test chemical The test chemical is identified as requiring classification
and labelling according to UN GHS (Category 2 or Category 1) if the mean
percent tissue viability after exposure and post-treatment incubation is less
than or equal (=) to 50%. Since the RhE test methods covered by this TG
cannot resolve between UN GHS Categories 1 and 2, further information
on skin corrosion will be required to decide on its final classification [see
also the GD 203 (3)]. In case the test chemical is found to be non-corrosive
(e.g., based on TG 430, 431 or 435), and shows tissue viability after
exposure and post-treatment incubation is less than or equal (=) to 50%,
the test chemical is considered to be irritant to skin in accordance with UN
GHS Category 2.

= Depending on the regulatory framework in member countries (2.g., in case
of non-adoption of the optional UN GHS Category 3), the test chemical may
be considered as non-irritant to skin in accordance with UN GHS Mo
Category if the tissue viability after exposure and post-treatment incubation
is more than (=) 50%.
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DATA AND REPORTING
Dara
36. For each run, data from individual replicate tissues (e.g. OD wvalues and

calculated percentage cell viability data for each test chemical, including classification)
should be reported in tabular form, including data from repeat experiments as appropriate.
In addition means + SD for each run should be reported. Observed interactions with MTT
reagent and coloured test chemicals should be reported for each tested chemical.

Test Report

37. The test report should include the following information:
Test Chemical and Control Substances:

» Mono-constituent substance: chemical identification, such as IUPAC or
CAS name, CAS number, SMILES or InChl code, structural formula, purity,
chemical identity of impurities as appropriate and practically feasible, etc;

+*  Multi-consftituent substance, UVCE and mixture: characterised as far as
possible by chemical identity (see above), including spectral information for
UVCE if possible, quantitative occurrence and relevant physicochemical
properties of the constituents;

« Physical appearance, water solubility, and any additional relevant
physicochemical properiies;

= Source, lot number if available;
« Treatment of the test chemicaliconirol substance prior to testing, if
applicable (e.g. warming, grinding);

=« Stability of the test chemical, limit date for use, or date for re-analysis if
known;

= Storage conditions.
RhE model and protocol used (and rationale for the choice, if applicable)
Test Conditions:

+* RhE model used (including batch number);

= Calibration information for measuring device (e.g. spectrophotometer),
wavelength and band pass (if applicable) used for guantifying MTT
formazan, and linearity range of measuring device; Description of the
method used to quantify MTT formazan;

« Description of the gualification of the HPLC/UPLC-spectrophotometry
system, if applicable; Complete supporting information for the specific RhE
model used including its performance. This should include, but is not limited
to;

i) Viability;
ii) Barrier function;

i) Morphology;

@OECD 2021

54



EEREE

4

OECD/OCDE 439 |11

iv) Quality controls (QC) of the model;

Reference to historical data of the model. This should include, but is not
limited to acceptability of the QC data with reference to historical batch data.

Demonstration of proficiency in performing the test method before routine
use by testing of the proficiency substances.

Test Procedure:

Details of the test procedure used (including washing procedures used after
exposure period); Doses of test chemical and control substances used;

Duration and temperature of exposure and post-exposure incubation
period;

Indication of controls used for direct MTT-reducers andfor colouring test
chemicals, if applicable;

Mumber of tissue replicates used per test chemical and controls (PC,
negafive control, and NSMTT, NSCliving and NSCKilled, if applicable);

Description of decision criteria/prediction model applied based on the RhE
model used;

Description of any modifications to the test procedure (including washing
procedures).

Run and Test Acceptance Criferia;

Results:

Positive and negative control mean values and acceptance ranges based
on historical data; Acceptabie variabiiity between fissue repiicates for
positive and negative controls;

Acceptable variability between tissue replicates for test chemical.

Tabulation of data for individual test chemical for each run and each
replicate measurement including OD or MTT formazan peak area, percent
tissue viability, mean percent tissue viability and 5D;

If applicable, results of controls used for direct MTT-reducers and/or
colouring test chemicals including OD or MTT formazan peak area,
WNSMTT, %NSCliving, %MNSCkilled, SD, final correct percent fissue
viability;

Results obtained with the test chemical(s) and control substances in relation
to the defined run and fest acceptance criteria;

Description of other effects observed;

The derived classification with reference to the prediction modelidecision
criteria used.

Discussion of the results

Any deviations from the guideline that are identified during the test, and
whether they impacted the results from the assay or not.
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ANNEX 1 - DEFINITIONS

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

Cell viability: Parameter measuring total activity of a cell population e.g. as ability of cellular
mitochondrial dehydrogenases to reduce the vital dye MTT (3-(4,5-Dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide, Thiazolyl blue), which depending on the endpoint measured and
the test design used, correlates with the total number andfor vitality of living cells.

Chemical: means a substance or a mixture.

Concordance: This is a measure of test method performance for test methods that give a
categorical result, and is one aspect of relevance. The term is sometimes used interchangeably
with accuracy, and is 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 (9).

ET50: Can be estimated by determination of the exposure time required to reduce cell viability
by 50% upon application of the benchmark chemical at a specified, fixed concentration, see also
[Ch0.

GHS (Globally Harmonized System of Classification and Labelling of Chemicals by the

lInitad Matinne (LMY & cuctam nronocinn the rclaceification of choamicale feuhetancace and
wnRRh REUDNS gy S Y5 proposing Ne DaSshifauion O CNoMiLaEs (SU2siancss and

mixtures) according to standardized types and levels of physical, health and environmental
hazards, and addressing corresponding 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).

HPLC: High Performance Liquid Chromatography.
IATA: Integrated Approach on Testing and Assessment

IC50: Can be estimated by determination of the concentration at which a benchmark chemical
reduces the viahility of the tissues by 50% (IC50) after a fixed exposure time, see also ETH0.

Mixture: means a mixture or a solution composed of two or more substances in which they do
not react.

Mono-constituent substance: A substance, defined by its quantitative composition, in which
one main constituent is present to at least 80% (whw).

MTT: 3-i4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Thiazolyl blue tetrazolium
bromide.

Multi-constituent substance: A substance, defined by its quantitative composition, in which
more than one main constituent is present in a concentration = 10% (wiw) and = 80% (wiw). A
multi-constituent substance is the result of a manufacturing process. The difference between
mixture and multi-constituent substance is that a mixture is obtained by blending of two or more
substances without chemical reaction. A multi-constituent substance is the result of a chemical
reaction.
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NSCkilled: Non-Specific Colour in Killed tissues.
NSCliving: Non-Specific Colour in living tissues.
NSMTT: Non-Specific MTT reduction.

Performance standards (PS): Standards, bhased on a validated test method, that provide a basis
for evaluating the comparabhility of a proposed test method that is mechanistically and functionally
similar. Included are; (i) essential test method components; (i) a minimum list of Reference
Chemicals selected from among the chemicals used to demonsirate the acceptable performance
of the validated test method; and (jii) the comparable levels of accuracy and reliability, based on
what was obfained for the validated test method, that the proposed test method should
demonstrate when evaluated using the minimum list of Reference Chemicals (9).

PC: Positive Control, a replicate containing all components of a test system and treated with a
substance known to induce a positive response. To ensure that variability in the positive control
response across time can be assessed, the magnitude of the positive response should not be
excessive.

Relevance: Description of relationship of the test to the effect of interest and whether it is
meaningful and useful for a paricular purpose. Itis the extent to which the test 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 reproducibly within and
between laboratories over time, when performed using the same protocol. It is assessed by
calculating intra- and inter-laboratory reproducibility (9).

Replacement test: A test which is designed to substitute for a test that is in routine use and
accepted for hazard identification andfor nisk assessment, and which has been determined to
provide equivalent or improved protection of human or animal health or the environment, as
applicable, compared to the accepted test, for all possible testing situations and chemicals (9).

Run: A run consists of one or more test chemicals tested concurrently with a negative control
and with a PC.

Sensitivity: The proportion of all positive/active test chemicals that are correctly classified by the
test. It is a 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).

Skin irritation in vivo: The production of reversible damage to the skin following the application
of a test chemical for up to 4 hours. Skin irritation is a locally arising reaction of the affected skin
tissue and appears shortly after stimulation (38). It is caused by a local inflammatory reaction
invelving the innate (non-specific) immune system of the skin tissue. Its main characteristic is its
reversible process involving inflammatory reactions and most of the clinical characteristic signs
of imitation (erythema, cedema, itching and pain) related o an inflammatory process.

Specificity: The proportion of all negativefinactive test chemicals that are correctly classified by
the test. It is a 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 obtained 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 affecting the stability of the substance or changing its compaosition.

Test chemical: means what is tested.
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UPLC: Ultra-High Performance Liquid Chromatography.

UVCB: substances of unknown or variable composition, complex reaction products or biclogical
materials.
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ANNEX 2 - TEST METHODS INCLUDED IN THIS TG

Pre-validation, optimisation and validation studies have been completed for seven commercially
available in vitro test methods (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20} (21) (22) (23)
(24) (25) (26) (27) (28) (43) (45) (50) (51) based on the RhE test system with the following
minimum of predictive capacity: (80% sensitivity, 70% specificity, and 75% accuracy). These
seven test methods are included in this TG and are listed below, together with the type of
validation study used to validate the respective test methods. The VRMs that have been used o

LSS SSHMARHQALSZES 0|83 LIRS ARY) 710|=2t

439 20

develop the present TG and the PS (3) are EpiSkin™ and EpiDerm™ SIT (EPI-200).

Test method

Hr. name Validation study type References
1 EpiSkin™ Full prospective validation study (2003-2007). (2) (10) (11) (14)
(VEM) The test method components of this method (15) (16) (17)
were used to define the essential test method  {(18) (19) (20)
components of the original and updated (21) (23) (32)
ECVAM PS5 (39) (40) (21)*. Moreover, the (39) (40)

2 EpiDerm™

SIT (EPI1-200)

{VRM)

3 SkinEthic™

RHE

4 LabCyte EPI-
MODEL24
ST

5 epiCs®

B Skin+ ®

7 KeraSkin™
SIT

method's data relating to identification of non-
classified vs classified substances formed the
main basiz for defining the specificity and
sensitivity values of the original P5*.
EpiDerm™ (original):. Initially the test method
underwent full prospective validation together
with Nr. 1. from 2003-2007. The test method
compeonents of this method were used to
define the essential test methods components
of the original and updated ECVAM PS5 (39)
(40) (21)*.

EpiDerm™ SIT (EPI-200): A medification of
the original EpiDerm™ was validated using
the original ECVAM PS (21) in 2008*
Validation study based on the original
ECWVAM Performance Standards (21) in
2008*.

Validation study (2011-2012) based on the
Performance Standards (P5) of OECD TG
439 (8) which are based on the updated
ECVAM PS* (39) (40).
Performance Standards based
Study for SIT

according to OECD GD 220 (8)
following ESAC opinion in 2016 (45) and
independent peer review in 2018 (43)
Performance Based Validation Study for SIT
according to OECD GD 220 (8)

following ECVYAM opinicn in 2016 (48) and
independent peer review in 2015 (43)
Performance Standards based Validation
Study according to OECD GD 220 (8)
followed by independent peer-review in 2020.

Walidation

(2) (10) (12) (13)

(15 (18) (17)
(18) (200 (21}
(23) (33) (39)
(40)

(2) (21) (22) (23)
(33)

(2) (21) (22) (23)
(31)

(24) (25) (28)
(27) (28) (35)
(39) (40) and PS5
of this TG (8)*
(1) (8) (23) (39)
(40) (44) (43)
(43)

(1) (8) (23) (39)
40) (42) (43)
(46)

(48)
(31)

(49) (50)
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Nate: The onginal ECVAM Perormance Standards (PS) (21) were developed in 2007 upon completion of the prospeciive validation study (18)
witiich had assessed the performance of test methods Ne 1 and 2 in reference to the classification system as described in the 28th amendment
to the EUl Dangerous Suestances Drective (41). In 2008 the UN GHS was introduced (1), effectvely shiffing the cut-off value fior distinguishing
non-classified from classified substances from an in vivo score of 2.0 io 2.3. To adapt to this changed regulatory requirement, the accuracy
values and reference chemical list of the ECVAM PS5 were updated in 2009 (2) (39) (40). As the ongimal P35, alzo the updated P'S were largely
based data from methods Nr. 1 and 2 (16), but addifionally used data on reference chemicals from method Ne. 3. In 2010, the updated ECVAM
P'S were used for stipulating the PS related to this TG (B). For the pumpose of this TG, EpiSkin™ is considered the VRM, due to the fact that it
was used to develop al the critena of the PS. Detaded mforma@ion on the validation studies, 3 compidation of fie data generated as well as
background to the mecessary adapiations of the PS as a consequence of the UM GHS mmplementation can ke found in the ECVAMBR
explanatory background document to this OECD TG (23).

SIT: Skdn Iritation Test

RHE: Reconstrucied Human Epidermis

@OECD 2021
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Table 4. Acceptability ranges for negative control OD values in the MTT

il
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assay of the test methods included in this TG

710|=219!

Lower acceptance limit

Upper acceptance limit

EpiSkin™ (5M)

EpiDerm™ SIT (EPI-200)
SkinEthic™ RHE

LabCyte EPI-MODEL24 SIT
epiCs®

Skin+ *®

KeraSkin™ SIT

206
208
208
=07
=208
208
=207

=15
=28
=30
=25
=28
=25
=16

Table 5. QC batch release criteria of the test methods included in this TG

Lower acceptance Upper acceptance
limit limit
EpiSkin™ [SM) ICsa = 1.0 mg/mL |Csm = 3.0 mg/mL
(18 hours treatment with SDS)
(32)
EpiDerm™ SIT (EPI-200) ETso=4.0hr ETso =87 hr
(1% Triton X-100) (33)
SkinEthic™ RHE ETso=4.0 hr ETso = 10.0 hr
(1% Triton X-100) (34)
LabCyte EPI-MODEL24 SIT ICsz = 1.4 mg/mL ICs = 4.0 maimL
(18 hours treatment with SDS)
(35)
epiCs® ETsa=2.0hr ETse =7.0 hr
(1% Triton X-100) (44)
Skin+ *® ETeo=4.0 hr ETso =9.0hr

(1% Triton X-100) (42)
KeraSkin™ SIT

(18 hours treatment with SDS)
[48)

ICsc= 1.5 mgi/mL

|Cso = 4.8 mgfmL
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ANNEX 4 - Key parameters and acceptance criteria for qualification of an
HPLC/UPLC-spectrophotometry system for measurement of MTT formazan

extracted from RhE tissues

Protocol Derived from FDA Guidance Acceptance

Parameter (36) (37) Criteria

Selectivity Analysis of isopropanol, living blank Aredinererrcs =
(isopropanol extract from living RhE 20% of Areayoa’
tizssues without any treatment), dead
blank (isopropanol extract from killed
RhE tizsues without any treatment)

Precigion Quality Controls (i.e., MTT formazan at CV=153%or=
1.6 pgfmL, 16 pg/mL and 160 pgimL) 20% for the LLOQ
in isopropanol (n=5)

Accuracy Quality Contrels in isopropanol (n=5) %Dev = 15% or=

20% for LLOQ

Mafrix Effect Quality Controls in living blank {n=3) 85% = Matrix

Effect % = 115%

Carryover Analysis of isopropanol after an ULOG?  Are@ineresnerce =
standard 20% of Areayca

Reproducibility (intra- 3 independent calibration curves Calibration

daly)

Reproducibility (inter-
day)

Short Term Stability of
MTT Formazan in RhE
Tissue Exfract

Long Term Stability of
MTT Formazan in RhE
Tissue Exfract, if
required

(based on 6 consecutive 1/3 dilutions
of M1 1 formazan in isopropana
starting at ULOQ, i.e., 200 pgimL},
Quality Contrels in isopropanol (n=5)
Day 1: 1 calibration curve and Quality
Confrols in isopropanol (n=3)

Day 2: 1 calibration curve and Quality
Confrols in isopropanol {n=3)

Day 3: 1 calibration curve and Quality
Controls in isopropanol (n=3)

Quality Contrels in living blank {n="3)'
analysed the day of the preparation
and after 24 hours of storage at room
temperature (18 — 25°C)

Quality Contrels in living blank {n="3)'
analysed the day of the preparation
and after several days of storage at a
specified temperature (e.g_, 4°C, -20°C,
-80°C)

Curves: %Dev =
15% or = 20% fo
LLOGC

Quality Controls:
%Dev = 15% and

CV=15%

%Dev = 12%

%Dev = 15%

Motes:

1LLOG: Lower Limit of Quantification, defined to cover 1-2% tissue vialility, Le., 0.8 pg/imL
AULOD: Upper Limit of Quardification, defined o be at least two times higher than the highest expecied MTT formazan concentration in
isopropanal extracts from negative controls Le., 200 pgiml.

For Cfficial Use
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