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HA 1. HIE(OECD TG 431)

A9 S ERAA : JAAVRED S o] &3 v FEA A

In vitro Skin Corrosion : Reconstructed Human Epidermis(RhE) Test Method

e

1. UN9| 3}lstE2 &5 2 FAo &3t A3 A 2~ (Globally Harmonized
System of Classification and Labeling of Chemicals, GHS)VolA A ]g nje] wzw
g REAolg AFEAS AHE3 F Fotow I JhEdt yFIAyF 535y 2]
ol AA e vt A gRESS gtk ojde AHE AlF Trol=ek]l
(Test Guideline, TG) 431 UN GHS"el wheg} wjR-A4.544 24 9 535S
wete AL (i vitro) Al@Rel el AW et o] AP Eg FiEAow §

44 SSIRFE s we,

2. Aoz 3etEdo) ¥FEHAA Hrlde APFEES ARSI ST (OECD
TG 404+ 1981 A=, 19924, 2002d 2e]al 20150 7AHE)P. 2 Ad 9
of gletEdel R s HrbeE 27Me ASH AL Gn vitro) Nl OECD
TG 430, TG 435W= AExga w3 A7 2= H712 YsideE BAYGn vitro)
OECD TG 4397} Ajg= ). wR5a 2@ 2p=of] 33 9543 7HIntegrated
Approaches to Testing and Assessment, JATA)EA+= AHEA EA7IHES EF
e ofg] 7HA BB diE 7wy, i) detE e i 9 Ry FJris
e 71Ee] Ald3 HAY dlolHE B3 &gt wWety i) Alge] FriE Q.

Aol B AR AFRIEC,

=
Il

>
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= Al AL AT FrEEQ gFE Al s Ay, QA
o] A9 Ey o A kA, dH s, *3&5}7‘4 2 A 5S4 wlg Ak
A AaAste] A 2FE QA g H- A (Reconstructed human Epidermis, RhE) (1A 2
AP AR 39 AEAAERTE d5)e AR o] Jhel=2kl2 2004l A&
AeE o, RhiE B2& ARgshs F7F Al S A2gste] 201349, 20164, 2019
doll AU, ek K ne2 S5 e A dwe e
e ALY SAS 9% WA Y &85 =9sta, IATA 7loldx ZA4E
Fz3she] 20153 77 =

4. B Alg 7pol=glelel = Al#E = RhE E%”:% AFRELE 5709 AZEE A
AHE ;_e;e};_ oth. 271e] AFHMSl EpiSkin EFE P (Standard Model, SM)¥}
21 Al (Skin Corrosivity Test, SCT)(EPI -200)2 At A=A
FO ARpRAg Gris 93 AF5A @O0 SygqtV(gse Fa Ag
™ (Validated Reference Methods, VRM), EpiSkin =VRM1, EpiDerm =VRM2Z #|
). ol A7 A el AdFe 29 HAITE Fu AIEH(VRM)E F44
(Corrosive, C)¥} H]F-21A (Non—Corrosive, NC)Co. & E{F3l= 14 HH oz AFEE
& 9lom o] EpiSkin & FA4 BA aYEF AT § JSS HolFT
AHADAS) 6 2} A& ¥ 3 7} 7] 2= (Performance Standards, PS) 71¥F AZdFd o=
1OODAY = A gk = 2 2709 A (n vitro) FFF2 RhE A& (SkinEthic
RHE, epiCS®)< EpiDerm VRM2¢} §AFet A2 yegIly. wreba] SkinEthic
RHE®} epiCS®(0]A ] EST-1000)% A4 A3 HRAAN B4 277 93
A BAHow ARgE £ JupPEY wdl AHgzArEo]l £ ALE AFAT
(2012~2014) A= H]Eo]4 MTT d9 S E?%P IREZS AMEste] F
A/ A EFEE ol R4 B iRl ga Wl £E2S AN
THEDED gl RRe] gE Jg=8S =d 9}]\1‘ Al o 59 (alternative
predictions models)S 7] ¢l3le] EpiDerm™SCT, SkinEthic RHE @ epiCSP=Z 4=
3 ALE A4S dolE e F71HQd A A4S FEAT. nix o2 LabCyte
EPI-MODEL24= AlZol| A o7} 7Fest ®= shute]l A (in vitro) 354524 RhE

s
=
>,
@
—
B
L
—{u:

é“.:é".:

g, M

AlgW o7 VRMI #ed oz SALSTh wepd] A4 By nRaAx 2he B
T don, A SERE JhesHl sk Al HHow AREE & A

(40)(41)(42)(43)
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5. FA BEQow yRBAMHS Arely] 98 7A=d %Ly_ Al H(VRM) 29l
A = wAE AA L (n vitro) RhE AIEH-S AREstel™ 94 OECD 7heldlz &
A 340l PR o) GAMAEHH 717 5= (Performance Standards, PS)#Vel| 2] A
Al ool wel Ade s3] Aljtd AlEREY] AR, daddEd) 2 A
S dpetefof gtk AFA AtEAY HHE AFHLS FAA AR E 71 E(PS)e
weh HER F, o] slol=gkdlel  EFE  Afolwr dlolE A& (Mutual
Acceptance of Data, MAD)o] BAET, & Alg Zhol=eele] £3Hd AL %
F2ol ek AL (n vitro) Ao APEAIE 2t =7k A St s
7] fe AbER = glem, o= dloly FzdAe] AAe] stk

(@]

® slol= gkl AHgE §ofo Pt B2 104 AT AL

7. 2 AE 7ol=ekele UN GHSWel wha) F-Ax3 vy 24 9 &35
o] BRE 7}%6}741 gk o velrh 2 AE shel=ekele UN GHS Vel whel 24
=4 3 el HEE 94 oF9lE - (optional sub—category) 1A%+ 1B/1ICZ 3}
JEFHE AL JHssA FTEVEE o] A stel=ghele] AFHES UN GHSY
o wel WEEAY F9EF 1B 1CE TEE 4 A Aolw, ol AAW(in
vivo) 72173 SHe1EF 1C] stetEd 5ol # O‘EV% AA 271 tﬂ%f = R =
ol=glelel| W 579 AFHS EF FLEF 1A, 1B/1C, NC2 743 4 it}

TollA e vlo] B Mo &
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.*OH,UK”\W;CAEJHWEEM E_Edﬂ ‘)AIA.AHW‘W/IAM\./O _,AE
%l.l.%ﬂﬂ B oo O dlmﬂl B
7\.AE L XE T:\L 9 ok ol
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of ZAHow Ag¥Ert RhE RS XA sty 7] 4% (basal layers), 7FAl% (spinous
layers), ¥ #H=(granular layers) 2 Ao Exs= Aw = F8 H&=(lipid
class)?l AEZF FAE A ZAZ(lamellar lipid layer)S X33l U9 ZdZo =

T4 8k,

of\

12. RhE A @HE FAA shstEdo] kel Ao &) 24Hd5S 5348
Qovl, 1 eE Axel AESHS JEte A sven du AXAEELe
MTT [3—(4,5—Dimethylthiazol—2—yl)—2,5 —  diphenyltetrazolium bromide,

Thiazolyl blue tetrazolium bromide; CAS number 298—-93—1]7} @4wtgo] o3 W
g A zEvpd 48 2HoRRH FEIY AFHor SAHIGE), AN =
Ae AT 71FA ol R AEASES HaAT= S B3l FASH(A 353, 36
& ZZ). RhE 7]9F 9352 AJg9& OECD 7ol =8kl 4040 whe} E7E o] 83

AN n vivo) FFEAAFES o =st= oz Jelst®),

O

13. = A hel=Ekdle Eashe 570 S E RhE AIEHS Wb oR A
&7l Aol AdAde ' 1o AAE 12719 s8x 2d& AgsA Eisk] =
A wdes dodor @ SelERE A% AldWoeR Abgete Aeol= Aedt
SHEIEF7E s olof gk HEo) AlAE 2EE o8 & fIAY AP AL
S A AR AW Gn vivo)st A (i vitro) 331 FlelEE 7Ha e o
2 =8s °l% z c A 1 VEE Al vl

5) Boggo g AbgAtE %2 58 3 RhE Rd A RAR
FH AgE BRoE 229 gy 545 FQldof gtk 4ol FAY /Ao A

2)
A wEE = 45, ol A gs sasith AldHol AeAHor SHEL SERT)
dsE A5, olHd AT daks AR A des (o 28y AdEs oI
How shi= A, Y A Ui HrkE Frl s AS5d AS A
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Al dat

S

15. G B A slolalelold 48R TRRAA WS 9 RiE Ao
et AR o Q) Aol ¥ A7 o=l Sjetdon dFA RE
22(EpiSkin (SM),  EpiDerm (EPI-200),  SkinEthic. ~ RHE 2  epiCS®, LabCyte
EPI_MODEL24)% /\]%_oﬂ}ﬂ ;?LO] 7]__1:.(:5]44_(16)(17)(19)(28)(29)(30)(31)(32)(33)(40)(41) O] 57“_(4 RhE &
o] )3t F22I A HA(SOPs) = EE]o] QomENEREIGENUD XEMe] g A QA=
55 20 8oFEo] qrk o] AlAHE ARE Al lE SOPE =T As AskaL thEo] Akt
< Tsllof gtk

—_

® 1 58 &4 55

VRMS] BF HEAEE
In vivo A3}

st _ In vitro A3} =24
23 CASRN ToE ZA% UN el VRM1 vRmMg oA
B ) 2A= Catt cicH
GHS Cat.
32 608 3% 60
S EF 1A In Vivo BAA
Bromoacetic 79708~ g4 1A (3) 1A 5 28 32 28 34
Boron _
trifluoride 1331_% (ER R 1A (3) 1A 24 42 44 101 9A
dihydrate
108-95 e )
Phenol "o ¥ = 1A (3) 1A 29.8 21.8 226 135 A
Dichloroacety 79—36—
1 - A RAA 1A (3) 1A 56 6.3 1.3 14 o937
chloride
SERF 1B/1CY 2¥ In Vivo #2414
Glyoxylic _ 110.
acid 563796 o) 1Bst 1C (3) 1B%} 1C 225 904 31 A
monohydrate 4
Lactic acid ~ °993%2 g1 1B9} 1C (3) 1B} 1C 80.2 94 90 35 i
Ethanolamine 141_})43 8-7)917] 1B (3) 1BS+ 1C 66.2 40.3 697 9.3 AA
Hydrochloric 7647—01
acid o L7 Ak 1BS} 1C (3) 1B} 1C 69.3 57 808 9 ol 7]
(14.4%)
In Vivo 524
Phenethyl 103-63 , 117. 112 -
bromide %y 2 2 =) NC (3) NC U . T2 ol 7]
4—Amino—1, 584—-13 o 1o 116. 120. 105. .
2,4—triazole —4 71671 NC (3) NC g . " 88.2 1A
4—(methylthi _ 136.  150.
o)-benzaldeh  *16789 71249 NC (3) NC 854 81.6 o7
yde 7 4
_ 117.
Latric acid 3207 o NC (3) NC 102 7 907 646 A
2k0{ : CASRN(Chemical Abstracts Service Registry Number) : 2lStEZEEMHIASEHS; UN
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GHS(United Nations Globally Harmonized System')

SIStER EF - EAl ZH EZSAAH;
VRM(Validated Reference Method) : &= &1 A&, NC(Not A

5l
Corrosive

£z
4T
>

1
8z 2%
stx{ 2o

AlMIL HIBAM 282 FESID, O g BAM 229 SIEF= 273 H, 3t
B2= HE 222 EpiSkin™ot EpiDerm™®©@009o] ECcyAM ZHZE oA
EpiSkin™®@2 EpiDerm™, SkinEthic™ 2 epiCS® 7HLUXI7} MZ25H CIO|E S 7|8te 2 §F AlS HEHT
oA o|l82= EAE Jt2d MMEACHD HEo| FAJ} gle AP, TojEs 229 TolM Hotg
ACHO0  JL=5E #HeloA MAEE 2ZE2 (i) VRM(Validated Reference Method)22 ZXo|L} o =
0| 7lsst RFAIM gF32e| HRIE LIEID (0f, HIFAM,; At EAM F7); (i) A5 AFoAM ALSE
stet 22le| O&S uWErNZ; (i) stet =71 WEstn; (v) ZS5E &0 AgE@8(VRM)e =8 &4
= g9dstod; (v) /n vivo B A|E-HOIA HESH ZIE JIXD JA20d; (vi) AIBAM Folztssta;
(vii) M2le|-&0|] Bo| =X| &=c}t.
2 Barratt S0| x| &35t 35t28 250
8 UN GHS 1A, 1B, 1Co| ztzt At2 = |, I, o]
‘ol ol 2= VRM in vitro M|E ZIj= AlEE JWLX7L 85 AFE HE A Fof EpiSkin® ¥
EpiDerm™A| & (VRMs)Ol M =& = AL},
° ECVAM I|E82A AZSdFoAM P2 MEg82 EFXl MTT &elo thsiMe E™E X LAcHF
CH=+o| tist A5 FasIX| &Z5). 2Lt o of
= H|0|E‘|: M A St EH_;Ic__—lLL(zs)O“A.I 924%4\,_—_}_

— 1= =

RHE Al @9 74 84

1o Tlo

eI,

r

QAP RBE JH A S AT A MGRAR QA FAAEES A
o

16 = =
gath Aokl 4w AT elel FU14%, INE, HdF)el 715e KA 9
%

ZrdZ okl Slojof vt AATL A =uld YEH(SDS) = Triton X—100

H ek Axsd 7|54 meE 548 Ad & e dag 754 Z9Hs A4
st7] 98] Fagh A4 A Eo] £3E tsTFolooF g o] Y T2 A3
A =F3ARE & 7% e do] AMEES 5022 #AAATIE FE0Cs) £ Al
54 VEEde A vEE TS W AEZASES 50974 HARATE =
A ZHETs0)= 5486t aid FH o F4d5 Flafjof soh(A 183 =), RhE &
o] X}ek(containment) 548 AT 9 =4do] dolde AR FRHE A
ot T19A] g Ag, v wE RUR AYetA & 7 Utk RhE B2Ee 6
glglo}, ufole] s mpo]lmEefnt s golo] 2w A Fofof g

o
1 =

vl

—

7|

or
kA

=& (Viability)

17. AAYE&2 A=stetr] S8 MTT A@HS o]§dt?". RiE 27 w9

EN
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o golgls ATSS MTTE 4 MTT Tvkd AAEZ BdA7m, o] FARe
2Ao2RY o AZERE(EE FA RS ol&dle] FEAT. 2 Lo F
% e 223 Zolob @rh(el, OD < 0.1 ). 228 MTT T2vpae EFEYE
(OD) 74 ®& HPLC/UPLC-EH3 w72 ol&dlo] 433 & 4 I RhE ¥

_ﬁ
o

oX,

{0 &
BN

M

1o

o,

ol

™

N

:
FFATE Aol @ & 20] B Y shol=ajlel E3E 5709 HEE RhE A
Ao e SAETe 0D 7 L= AAs ¢vl. HPLC/UPLC—E33 %
A AEARE & 20lA AXE SAWET OD ¥E 54tz HE VEe® AL
gaflob @k eAUET A2 24 FAR SARS SAe] =EALE B A

o= wdE AL B of i,

£ 2. 904 E4E B2 AT SHWEE 0D & HE

3§ A &8 A
EpiSkin™ (SM) > 0.6 <15
EpiDerm™ SCT (EPI-200) > 0.8 < 2.8
SkinEthic™ RHE > 0.8 < 3.0
epiCS > 0.8 < 2.8
LabCyte EPI-MODEL24 SCT > 0.7 < 25

2FH 7] & (Barrier function)

¥4 71254 (o SDS EE Triton X—100)9]
& go] vjxd e 75> RhE

= L
A e At A% AHgAA 24 TF A Sesol dvh(Al 21
)

HElf &(Morphology)

(o}

9. JAF A H95, 2453 QA EBIAES fARE A YRS

- OE PRAL Ue] A9 RiE Ruel 2484 dAE sdd. 4%

A 24 FF A =AW 4GS FAskcd AHgE RhE 2R 7
S|

(histological examination)+= RhE =@ o] 7|z}/Fuj =z} Al 7Fo] AF % ojof SH}h(A|

ol

i)

Ir

>
< oo



20, ABW AHEAE A7 Al mE AdWe AYS B4 U SHYETL
Ba Zgaok @tk E9 RIE Z9 ARAy/auAst SHE B4 BE(E 1)) B2
g anay el da oW Mgk Aol JelAE ARAES HelFE o

g ASol @ ANEWS Mgl Bk S RRE 98 AFWe A

Z 2 22| (Quality Control, QC)

21. N2/ Fduf=}7F ZF RhE Rdlo] A3 ik F38) 7] A3stves AS
3PS wwk RhE S AFE8 4= Q) o] 7|8 AEE(A 178, FAY 75 (A
183h), A (A 198H) 3} 71 HAdHET. 0|8t Ho|HES Al SH AFExfol Al A&
Hojof st o] HolHE Al Hixd] XA ¢ drh. FAA B gis AlF
A e dE5S 98, #2AYQO)E ZF A APE AFgte] AAHHY. IG5 E+e
ET:09 38 (A3t 2 &}skd)= RhE 29 72zl/sdufzlo] s AAREC, AZ
H 5719 Ao ot s]8HS = E 3904 AAISEL AT}
E 3. F2#E(QC) 71+
38 3FHA 3 & A

. . TM
B M s A2 ICs = 1.0 mg/mL ICs = 3.0 mg/mL

: ™ _
(E{)‘I}(?e{“rrriltonS}gj‘légﬁg’“zoo) ETs0 = 4.0 hours ETs0 = 8.7 hours

. - TM
‘fll’i[gSTriton X =100) ETs = 2.0 hours ETs = 7.0 hours
LabCyte EPI-MODEL24 SCT . o = 10 mel
(18417F E<k SDS )@ 0T T e o T e
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A 9

S Y2 70 ul/em® & 30 mg/em®). Aol wh)
APEE 22 FWAbole] HFo] folstEE 24 #

= &

'}Fi ____‘75}7“ x_q]/\]q,<34)(35)(36>(37)<42) 7]_%§ 73'?‘, jliﬂ /\] é
2 % 2 o] b

)

=
D 3w 4 .
AEE RHD AU Bl e e MEEE e 37C Aelad g
24+

23. u] Agwith 2A o] AES(SAHUE
) 7F 71Fel Ax 38w el dE S AT

TS SAl ARgElor gtoh AQbele Uiy B RhE R wEl WA
© 8N FASEE(KOH) oItk 8N G4 H(KOH) 2 A A0 MTT A=A A
2583} 260 71&® upel go] HEI hxras Baw & & e Ad #F96
of g}, Altd SAWETS 0.9%(w/v) FSPHEF(NaCl) &= Eo|th

NEZzHEE 57

24. w A Thol =g lel AEREES s MTT AIdHAZFEH)E o1&
dlop ). md x2S -3 F2(0.3 0.5 £ 1 mg/ml, FAUES F= 2
o & SOP zHx)e] MTT &<l 347 Feb Aeldeh. 2eja v e A

=
LErid BHRE AR S GLZIRE, A 2XRLDE ol g3\

A O RHE FEHW, o] =N
(band pass)E 7HA& ¥y M FF-FHE=(0D)Y HPLC/UPLC—#F3H%=A A
2poll whel S ETHA 308, 313 Fz2)0Y,

off [

HU [k

JFWHH

_23_



2 b {k ATH Al
=225y A s AAsta ®BAS 7] S8 HSold MTT sk
(non—specific MTT reduction, NSMTT)tjZ+3 HEo]% AAF(non—specific
colour, NSC)t|Z&= (Al 26~30% #=x)3 & F7H4 dgixzato] ARgEoof gy,
ol AldEdo] AlF oA dd] A7 3t
AEE A T3 A 24 o Holds o 538 Fastt. &
MTT 2 2 A 4SS HAs= WY

(BHESEOGNED ] F

Y,
i)
3
>,
W
filo
ol
&

<)
o,
—o
1
o}

X
il
e,
o
Y
=
;%
—3
%
o
o

N
N,
il
st
B
>0

O

26. ANFEAo] Al MTT AN &olslr] 98] M=z FH 3 MT
‘?Hoﬂ 7_} /\13%@% uoio]: 1,1—4‘(34)(35)(36)(37)(42)' /\];:,%?‘E]% do MTT 3

/Ao 8 Wake A A= S A=
o Yo7l 3+ F¥=(0D) 54 = HPLC/UPLC—®34=AE o
3] (non—viable epidermis)®l] t3dl 7]%

A8 e A Mg, o

o
%
i
o
o
2 oo

"
o
QL
K

{i ]o

O
-

o
£
=

N

N

-
50
2N

oo
tot

R T
S

1o rlo

=
e
o £ I

i
S
=~
q
v
N
Px
\\e}
=
1o
T
J
>
2
=2
)
ofo
ol
K
D,
—_>‘4~,
&,
-z
-z
1>
>,
to BN

-

Job e o rlo fEooff o

A)
=
Ay, &4 ZAAWES(true tissue viability) S MTT A w==3 4bo
-

& 2ANEEAA, F& 220 S MTT g4

=

U CAN
32 ro X XX

=
J{m
o,
X
Z e
,%
—3
et
(o,
fifo
filo
g
)
o
il
)
g
i,
)
offt
>
=2
oo
oX,
=
BN
M
A
I
El
ol
9
iy
r>~
ol

[r N
2t
o
o,
(@]
=
aQ
=
o
(@]
=
=
=3
o
Bl
AN
N
)

== lo

W o
>~
>
o
%
o
)
o
K
o,
At
2
2y
BN o
:
o

2
)
i)
o
=2
BN
oy
Z,
2]
£
filo

£
2

=]
n
4 ol wel A AlE
A

B
Aol A T w=FAIZH(ZE AP NSChe TS ALgoke] BAl0] A ahis
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1oH

o

E_g izlj\g*é%(%NSCIiving)% HHH

%Viability — %NSCliving)

o
=

A A

rIL
W _wﬁ
N
2

2o}
==

[e)
T
=z |
=

NSCiiving tHZET-2}

A A ZH (A 27
A<4E NSMTT %

1 MTT 3%
ol

o
e o

u
71 N
A
o

28.
A

()
=

R4

3 vps} o] A

2, 2638k A 7<%

7]
H

Z]
Al

=
=

)] A
o] MTT

o

=

~

g Al Al HA
A

AN ;{} AN ,

1y

=

=

3|

s

(OD)

LN

o)

[m
g

To-

L
ol

IoH

ol
M
A

NSMTT tj

7F o

=
T

bl i)

O]

°|

st}

Q

I NSCiiying tHZE"0]

=

015
)

)% nAE 7

T

0
.

. ol=

of o
Al A 2ol

T

)
s

F(NSCiea) 0l

=4

;<_4] A

o] S o]

To-

A MTT &9 thAl v =] = uj

o}

IoH

48

k9

Fef of

)

B

PN
T

o] NSMTT thzw3F FA]9

<)

g

[e)

=

(the same batch)

Z]
Al

=

T

ol 5
=2

=
o

ol

(% Viability) ol A %NSMTTF %NSCiiving #k

A=

T

13

A
ful

Fe 7l

Is)

H

[e)

=

ol AL BNSCuiea 7L

%Viability — %NSMTT - %NSC]iving + %NSCkiued)

°©

OO]:

v X] = uj

o
=

29.

S|
&

S
-

folalok Bt wiaA FAE

the el

R

Nl

HE oldem T

24

A4l

ok MTT
& oF

5 9

T

oM T 7t

Z] ﬁ

==
o

Al

L=
T

.

g

EOE

ol

EZE2u(CAS #57360—69-7)

3
s

EE
ﬁ
o A

=

T

=i
_}1‘

)

7}

=

8

°] OD #ko]

g ANdedE

=i BN
A

=
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Fetrh(Al 3533 363 Fx). AHE B8l NSMTT 2 %5 NSChings 4783t
© A=Al i3 da= AFsA dES|oF gy

30. MTT AlgellAl wig s A gz Qs 2% F3%=(0D) SAH A%
3k 2+ 2 (coloured) AlHEZH 4 3l+= HPLC/UPLC—
2AAEAE gl AHE F oAl 318 F2)P7. HPLC/UPLC— R334 5A Al
He AFH 54 Ao MTT ZTEuS ANIEA2 R &g, o)#d o
= AFEd Z#glel HPLC/UPLC-23F%=Al AR Al NSChine *5
NSCiinea®] o] da dastA ). a1y AgEZe] MTTE AH FUA7E
ASZ =AY MTTE AH SFdA7I= 589 Fr7tE walstes 43S

(Al 268 Fx), NSMTT dlzaS AR&sof sttf. MTT 22vpds 543}
HPLC/UPLC— @33 =AlE AM&stes A5, 2AAEES A4z MTT 220t
2t 978} Hlaste] AlHEH =5 N TT TEnpzk 9139 9(%) 2
2 At MTTE 2 T ZAYEES A

FEAdo w9 2olgde ZAMMELAA % NSMTTES w zgto= Al wvpx)2
e} apsKel =
=] !l

1o
o
—o
=
=3
=
ke
[
=
o
filo
e

i

g -
rlr
rroox

N

o,
>

N
4y e

o= A HE 4o = =
MTTE W% Ze7 #9404 OD(EZ 0D 2% AHeA) E: w=29e
(HPLC/UPLC- 2% 327 AH& =

[e)
=< JbE g glen, o] g g =2A ST

31. HPLC/UPLC—E333F A+ e 7Y AIIEAHA, F4, MTT A,

MTT ®3&dADe] s MTT Z2npz 2H o] Al8" 4= o} HPLC/UPLC—2%

B A A|2"lo] thoFslr| wjiEo] HPLC/UPLC—E333 %A A|2vS ALL317] Ao
A

W

>

= =S

A S 9% "5 2 oFX (FDA) 7hold 2ol 7<H W8S SAZ 3 %+
A st ge] L7 Fo] REstn 9SS dZdol aptNe g dlelule 9} 3
Q

[e)

NEe R 4ol AAFC] Yok 3= 40 ANE HEFES FHAT,

:
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27
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To-
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T

Nlo

32.

9 obg)i e

H
=]

SEEED

(KOH))o.2 g

M

1

e

B

o

_|
G

3,

3] groll glojol

&84

ofof Fh)ell StA

o)
=9

1A

z}ol 7} 30% =

=z O
==

o A

o|
roa
o

il

o)
R

o
ﬁo

oY

=
i

ol
ofo

)

_T]jj

o AgEAY

@_

2 tFEo] AAEE ok

5|
T

sob gl

B

PN
T

T/ 2

G &

=(0D) a2 AEH 100%=

-
[¢]

N

33.

2t g =9 Blalske] A

oA d& MTT *

ZA oA D2 MTT

Zopd wagel(%)ow Aar,

-
X

)
—

Eis

o o]-g% ofoF

4]

of Aejsof flow, A}

)

g3} 36

o _g }\]‘8‘:4' 7]-0]5?4—?_]_ Z‘ﬂ 35
o

of disll a4 2709 =

o
o

34.

FaoF sk, F A

2~
T

R
=

HA Al

A @AY 715 el AA

=]&

Wafor wt.

2~
T

P Al WA AR S

5_]__

of o

9 (9)(22)(34)

4 A

A2} BF#HA EpiSkin™ ¥ {3

Z

UN GHS'"& 3

30.

[ELEIE S

5]
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¥ 4. EpiSkin™ 9= »dg
E=EAZE o] EAHE AES

(t=3, 603 240%)

"AR7E

T eE T <
ST =T ¥ < 3% A SRR 1A

38 =% 5 > 359 a8 60F == ¥ < 35%

60 === FT > 359 I 2408 == F | -A9FH FYEF 1B/1CY =

2408 =% & > 35% H| 5214

EFE 20l|stHAl st I8t RhE Alg®#Hel w=2ME Ikl <sh MME Holeo w=H
EpiSkin™ Al&tHo| 5t(2F 1A Zd1t & 2F 2o%= 5127 1B/1Co aliEtsle Ho 2 LIEHCHIMER)

(7% 3 &),

36. UN GHSY =& A9 #HE=E  EpiDerm SCTIVEMEY  QrinEthic™
RHE(l?)(lS)(ZS)(SG)g_; epiCS®(16)(23)(37), LabCyte EPI_MODEL24(41)(42)IL])_:,LJ_?_);} A]@%Oﬂ
st o= dle 7 504 AAST Q)

¥ 5. EpiDerm™ SCT, SkinEthic™ RHE, epiCS®, LabCyte EPI-MODEL24 SCT <&

=
==
= A7 o] =AY A=
(t=3, 60+)
STEP 1 EpiDerm™ SCT, SkinEthic™ RHE, epiCS®, LabCyte EPI-MODEL24 SCT
3% =& ¥ < 50% aaak:
i=] 1 == o)
3w = Zf—_ > 50% ¥ a 12203
60 =& F < 15%
i=] 1 == o)
3T s Zf—- > 50% I¥]a ] 21
607 =% F = 15%
STEP 2 EpiDerm™ SCT— step 1914 #2402 ¥y EQ/EHE
3w mF < 25% AeA SR 1A #
W eFE ¥ = 25% AeA aheEH 1B/1C] 2§
STEP 2 SkinEthic™ RHE— step 1914 B o2 Adg 2A/33E
3 E F < 18% A sh e 1A +
3w == F = 18% 94 987 1B/1Co] 2§
STEP 2 epiCS®— step 14 F-2doz A EJ/EHE




W eE F < 16% AEA 9l 1A
T =E 5 >15% Aed skl 1B/1Ce =3
STEP 2 LabCyte EPI-MODEL24 SCT— step 1914 ¥ Aoz ¥y E&/E3E
3 =% 5 < 15% AEA 9 1A *
38 == 3 >15% Aeld sE9EF 1B/1Ce] =3
« SIIERE 0[5 st7| fFH AlEHel fEME2 mrtsly|l s MAE doleo w=H,

EpiDerm™ SCT, SkinEthic™ RHE, epiCS®, LabCyte EPI-MODEL24 SCT2| sIIE2F 1A Az} 2k 29
%, 31%, 33%, 30%= AMZE 2tz SIEF 1B E= 1C S&/E=20| sflEste 22 LIEFGCH T}

=7)(F5 3 &x).

Aldds 2 B

Al
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7

2 el
Lo sjeted AN TEA, £ BB Ud sl A8 Fsd ke

| =3
BE
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vk 22 dtE A g 7Fe] AR e x5 Eh) ot HEH o2 RAFE FF
BEE(%)

- AN MY BX L APEAT dad 2AZRE dojxl 547
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A= (Accuracy) - Al 2yl 38H Fuxeo dx A=z AdEYH HHPE A8}
T 7leol A @A (relevance)e] Q40 dldE. Al Ao HIEE ulste
24 (concordance)” ¥} 7L ou| 2 TLu o] A}LH D),

MEAYEE(Cell viability) : AlEoNA AlEF (cell population)d] & FAEE =A3}
= AR(d, AA5Qd MTTE A7) Alxe] mEZELor E5ias 58)2A
olle Axe] gdE 9 F e} A gJow, SA-HE HUl g5y ALEH AW
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Y2 =(Concordance) : @A e]l 3 SWS HoF Aol Ad=dS AS4,
A=A S JHaEl 2 v 3ol ek g Ak o] foje A B
oulz AREET AlEel ARER EE Ald=dol A Ee s4oE AHseH
s HEE godn. AlgWe 5ol e RPAREE FAdAshs A wet
Aol AMg 2 FAEZR HEo] 2AE T, UXA w3t oo whe} Dty

UNY 3stE2d BF 2 FAlo #A3F FA|Z3IA|2=¥ (United Nations Globally
Harmonized System of Classification and Labelling of Chemicals, UN GHS) : =3¢
Eﬂx% dA4d A £ 2 TF3E 3o U= FIFEA(EH == 53}

H
3)4 FAAZ, pictogram, ZTAIWW, A ALg, AP FYALE, FHAAR A Fo
A

L5 wAS B B G0 AUE A%Hol, AT, 22A, 254

v 2}, 3 A X2 53 84S Bastaa AxE JAAY
HPLC(High Performance Liquid Chromatography) @ A5 A Zwn}E 183

Z=SAH7HIATA, Integrated Approach to Testing and Assessment) @ E3H4<l =4
H7F AH

ICs0: 1% i%%]ﬁ To V|FEEZo] ZAMEES 50%(ICs) A= 52
2} 2)
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EFE(Mixture) | M2 W33 @ F A o ge] BAZ THH EFE TE g
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o

A B0l Holx 80%(w/w) o] &4

MTT : 3—(4,5—Dimethylthiazol—2—yl) —2,5—diphenyltetrazolium bromide; Thiazolyl

blue tetrazolium bromide

A 252 (Multi—constituent substance) : + 7FA] o]Ae] QoA HE2] o] > 10%
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— — o - -~ -
E2 2 9BEAN AFS 93] #A5E RhE A F28 A €2 4.4
Nr. 1 2 3 4 5
LabCyte EPI-MODEL24
AEE T EpiSkin™ EpiDerm™ SCT SkinEthic™ RHE epiCS® o SCT
29 g9 0.38 cm? 0.63 cm? 0.5 cm? 0.6 cm 0.3 cm?

SAIE AL 200

=EARE #2370

=EAIRE G

ﬂ.{

A 270

=EA G H 4 270

Ae $% 2

2E

A2 AA:

(131.6 uL/cm?))

50+3 uL

A 20 2 mg (526
mg/em®) + 100 ul + 5 ulL
NaCl &< (9 g/L)

o/ A 50%2 mg

(131.6 mg/cm?) UYL= H
A ALg

A UYLdE Wy 5ol
AR 50 uL (794
ul/em?))

Alg] JeEF) L}YE me]
ARzl 2y A9

WA 50 pl(79.4 ul/cm?)
A 25 uL H0(FEE 8
3 A9)+25 mg (39.7

mg/cm?)

A 2 A Ul vAE
AHEEl] 40+3 WL (80
pL/cm?)

A5 SperEE T LR A71S]

A 58 A9

oA 20+£2 ul H,0 +
20+3 mg (40 mg/cm?)

A P A JLE HAE
AREsle] 50 WL (83.3
uL/em?)

A3 ofefEEA LfYE mlle]

AR 28y A3

vk 50 ul (83.3
uL/cm?)
aLA: 25 mg (41.7

oﬂxﬂ =1} ;(—]H L}_o =2 ]_ﬂ%
ARESte] 50wl (166.7
ul/cm”)

A 50£2 mg(166.7

mg/ecm?) + 50 ul H,0

22 (Waxes): 8 mm #17 g A F7) e 8
o] HHFgE 'Yk weFo % mm A7Ae F7FS 15 ul
Z+& 15 ple H,0% A4l H02 A2l =2 fol =
22 9l ¥ =
NAQ] - 50 uL, AR | AAQ] - 50 uL, AR | AAQN B9 40 pL, AN | AAQD A5 50 uL, LA | AAQN A5 50 uL, LA
749 20 mgS 2 mL MTT | % 25 mg2 1 mL MTT | % 20 mg2 1 mL MTT | A% 25 mg 1 mL MTT | A% 50 mgS 500 uL
959l MIT S99 2o(0.3 mg/mL)¥ & | £M(1 me/mL)F} Eaa | £N(1 meg/mL)¥ Eas | EN(1 mg/mL)¥ Eas} MTT 20,5 mg/mL)}
e Rtk o] 37C, 5% COs 95% | ©137°C, 5% COs 95% RH | 137°C, 5% CO,, 95% RH | ©137C, 5% CO,, 95% RH | £&3te] 37C, 5% CO,,
W AR #l RHolA 180£5+ &<t Hl | oA 60% <t vl ol Al 180+15% &<t wlF | oA 60+ F<F Wik 95% RHelA 60% &<
& —gdlo] HA/AMog W | »>fHo] HA/gfAMoR W | —>Fodo] HaAgAoz | ufk
—gdlo] HA/xMor W |, FH(freeze—killed) 3 | 31, F2(freeze—killed) 3] | 31, FH-(freeze—killed) 3 | —>& o] HM/xpMoz W
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A, =S (water—killed) T

olr

g tizato]l FaEolof

F dizato]l FREoloF

g thzao]l oo

(<0
o,
g
AN

M rlo
=

@
@
N
9
=
@
e
o

dzxite] Fdsolol @

o] Seayslofol Tk . o, o o )
o},
Nr. 1 2 3 4 5
LabCyte EPI-MODEL24
Ak EpiSkin™ EpiDerm™ SCT SkinEthic™ RHE epiCS® o SCT

10 pl(9NA) == 10
mg(ZA)E 90 uLe H.0
o} RToA 1583 &3}

—golo] FAsY Aojgli=

50 uL () E+= 25 mg
(22A4)& 300 uLe H,0%
37T, 5% COz, 95% RHoI
A 60 T &3}

40 puL (HA)) == 20 mg
(ZADE 300 ule H,0¢
RTOIA 608 =< =3}

—golo] HAHY olgli

50 puL (94]) == 25 mg
(2A)E 300 uLel H.09
37C, 5% CO,, 95% RHO
A 60% For &3}

50 puL (94]) E=+= 50 mg
(A& 300 uLe H,0%F
37C, 5% CO,, 95% RHel

A 60w FSF &3t

—>Q ol 2 g Alolo) = 2 of A g Alolo] = 2 od A g Alolo] =
A glzare] e ook ] g o] 21}‘—|Q1;—E°]'M1_ A gzate] e ook -_)o ool Z1/LIE1\;—EO]')~/\L- -_)o o] Z1/LIE1\;—EO]')~/\L-
et A9 dwe] Faselor| 0 Ag vzl FaAHolof | dY dxel FAH oo}
e s}, e 3}, @,
3%, 60W(£5%) % 240
wap w s | EE®) RTOIA 3%, 37C, 5% | RTlA 3%, 37C, 5% |RTelA 3%, 37C, 5% | RTAA 3%, 37C, 5%
RS R e 7] s AULE | COs 95% RHOIA 605 CO,, 95% RHeIA 605 CO,, 95% RHOIA 60% CO,, 95% RHeA 60%
(RT, 18—287)
=) 3l 5 B 31 5 B 3l & B 3| &
A3 95 mL 1X PBS (2 mLA) 1x PBS®E FE=%HA4 203 | 1x PBSZ HIZ=¥A 203 | 1x PBSE F==HA 203 | 1x PBSZ HFE=HA 103
- B Pl Pl = o] A
o = o = o 1= o
I 50 uL NaCl & (9 g/L) | 50 uL H.0 40 uL H.0 50 uL H:0 50 uL H:0
v - BE =E:AZ AlE BE =FAIZmT A)E BE =E AL A1E RE =FATE Al RE =FAtE A E
H = A
e 50 pL ®W=AF 50 uL 8N KOH 40 uL 8N KOH 50 uL 8N KOH 50 uL 8N KOH
A7 A1 Y BEE =EAIZe A 1A 7R A1 Y BE =FA Al Y 1IAIZEEE A Y
MTT £ 2 mL 0.3 mg/mL 300 uL 1 mg/mL 300 uL 1 mg/mL 300 puL 1 mg/mL 500 pL 0.5 mg/mL
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MTT ik Al7F 2

37C, 5% CO,, 95% RHel

37C, 5% CO,, 95% RHel

37C, 5% COs, 95% RHo

37C, 5% COz, 95% RH|

37C, 5% COz, 95% RH|

25 X 1808 (+15%) A 180% A 1808 (+15%) A 180% A 1808 (+5%)
Nr. 1 9 3 4 5
: LabCyte EPI-MODEL24
Add 74 EpiSkin™ EpiDerm™ SCT SkinEthic™ RHE epiCS® Y scT
R P
T T2 mL oAZERE (ANE | 15 mL OJATEZHEE (A | 2 mL o|AZZAE (ANE o
e %“H 500 ML(O]iii%% o o] Ay ol 6—]_\:1;1:1]3 Z= | Eo] AFHL W EH:I_EHH 2| o AR o aﬁiaﬁ = 300 uL O]iii%%
N 0.04 N HCD) (gkd3] Zg | " R B AR N €= I L )
= = =)
SR
RTolA E&A &3 3% | RTolA &4 &3 3% | RToA E£&X &3 %
FE AN E R 2}43slo] RTOA] &5t b I RTOIA 1208 5 | ¥ =& RToA 1208 & | ¥ =& RTOA 1208 5 | A333ke] RToA &5
OF TE0o] FHA(~120 rpm) | SF EE0] FHA(~120 rpm) | oF &5 FHA(~120 rpm)
oD 2 7l EH gle]l 570 nm | 7= F¥ gle] 570 nm | 7l HE §lol 570 nm | 7IE FH {lo] 540 ~ 570 | VI EH 650 nm FF
(545 ~ 595 nm) (E+= 540 nm) (540 ~ 600 nm) nm 570 nm

SDS 1847k g
1 mg/mLSICmSS.O
mg/mL

1 % Triton X—100 A&
4.08A7F<ET5,<8.7A| 7k

1 % Triton X—100 #]2]
4ATF<ETs50 <1021}

1 % Triton X—100 =}z
2ARF<ET5 <743t

SDS 1847k €]
mg/mL

3L JFE

1. SAYZRT(NaC) o2 A
gk 22 HHEAlRe] Hif
ODE BE w2A7kd O3]

0.6 o1& 15 olgjolojo} o

£

o Al

3. 20~100% A=&S 7}

1. SAYRTA(H0)02 A

SES

OD:
0.8 o]t

i

=
=

¢

o

fo X Jo i

3. 20~100%9¢]

02 Ho
ox, oX
o &
B m
" lo,
oo
~Z R
ft
=3
>,

WAl RS it
LEAZE] UE
2.8 olstelofol gt

AEE H

1. AN (H0) o= A
23t 24 WHEAgRe Hit
ODE =E:AIZk] T8l
0.8 °]4 3.0 oJstolojof &t

=y
e

¢

15% wgro|ofof g},

1. 2AYNZRTE(H0) 0.2 A

g 24 wEARe] B

ODE HE x=ZA7tol tis)
0.801% 2.8 o]stolojof 7
c}.

2. SARANETY %E FA
HE= A ET(8N KOH)
o2 1A =&¥ =34

AR "Wy AEES

20%7} = ojof g}

3. 20~100% BEEY WY

1. SAYRTF(H0)02 A
A

9% 24 wEARe] Wit

ODE RE =ZA7l tie)
0.7 o]’} 2.5 olsfolofof 7
=3

2. 1A B FAuzT
(8N KOH)ol =% =3
WHEAR Y] Hy AEES
AR B2 EAH

o, 15%7} EooF s,

3. 20~100% A&Ego] ¥
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~ MES-0] Ho

A5 OD7 0.3 kel 7 5. 20-100% AEEA WA o) (r 05 el A9 [ 2 oD7h 03 olak

' SV P leea A wEAmglel | @ oD 0.3 o]l Ao
-, T 2A WEAR Al JPRTE e ' | | 27hel 2A wEAm abe] | 27he] 2 wHEA
I HE AS(CV)E 30% o | 2719 24 wEAR Apo]e )

- o T T 0 e z=9 3 A 2| o MES o)==
O AEE Aol 30%F | geg ol s0gn g | AEE ACRE 30%E | 9 AEE Aol

ok 3t} =5 Zo|l+= = XY o = 1=

Z3}bsh oheTh s vt ’ z3kehy ek, Z3ket ok,
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ol

72 9% A9HY 5

i

5 3. 34

olel &= 57N Al JIER7E ek 80 7 = 79 7] SEtEE AEE V[ R=E
Axe 570 AldHel AeS Awdt 4 9 Aldwel e AAH(EpiSkin™, EpiDerm™
SCT, SkinEthic™ RHE % epiCS®)& OECD AMfE=to] F8)star, A&7} atY 180 E935}
I AESQTGEVED LabCyte EPI-MODEL24 SCT ¢l Al WA Saskelar, A

&t Jo
&7t B7h A9 (peer review panel) ¥ HFHE] 1Fo] Fostal HESATIIY,

A 32 U odF FA
(n=80 719 3}EA, epiCS® 29 =HH< AF FE=+= EpiSkin™, EpiDermTM SCT,
SkinEthic™ 3% ¢l 83 AF, & 747} 159« & 240 &
n=79+x 7]¢] 33s&E2, LabCyte EPI-MODEL24 SCT 3¥< =#HZA <l A] 5l Z 237 BF.
* 170¢] 33EFL AL8 E7H53te] epiCS®lA R A FHATE,
xx 17]9) 33EA LS A& E7}53le] LabCyte EPI-MODEL24 SCTHA A|@F A &kt
LabCyte
EpiSkin™ EpiDerm™ SkinEthic™ epiCS® EPI-MODEL
24
Y7
1B¢} 1CE FEFH 1A 21.5% 29% 31.2% 32.8% 30%
NCZ FHEFH 1B9 1C 20.7% 23.4% 27% 28.4% 18.9%
NCE ¥EFd 1A 0% 2.7% 0% 0% 2.7%
BAadog jRE 20.7% 26.1% 27% 28.4% 21.6%
AA HJEFEERE 7T
ED] FEfE e 17.9% 23.3% 24.5% 25.8% 21.5%
39 &5
1A=Z sheliE7H 1Be} 1C 16.7% 16.7% 16.7% 12.5% 13.9%
1AR 319858 NC 0% 0% 0% 0% 0%
1B} 1CE s +7F% NC 2.2% 0% 7.5% 6.6% 0%
AA SERF vE(EE
| et R 3.3% 2.5% 5.4% 4.4% 2.1%
7hela2])
g3 E5
1AZ 83| 57 83.3% 83.3% 83.3% 87.5% 86.1%
1B¢} 1C2 A &3] &5 76.3% 71% 61.3% 60.7% 70%
NCZ AE3| &7 79.3% 73.9% 73% 71.62% 78.4%
AA A= 78.8% 74.2% 70% 69.8% 76.4%
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EFFEA 2" A5¢ A% Fa SHAA 4 HEUE
| 7] <= FDAZ}ol =gl frafld ZT2EZ6DE 5 &7]1F
Ao}l blank(olF 2] §lo] Arol9li= RhE 29| 9]
}\-]'Eﬂ}'] izi%% %%% y é% blank(O}Pr ;—qa %}]\O] é% lgreainterferenceg
se RhE 79| o|AY2¢e FZE)9 o]AT229 2 |20% Areariog
@|
g olarRdE(n=5)9] ¥ #(1.6 wyml, 16 pgml, 160us | CV=15% =
=° /mLe] MTT X 2n}z) 20% LLOQ
%Dev<15% =
] 3-A) AEZ RIS 5 A 3
A5 o] (n=5)9] & = 20% LLOQ
p<uEEX~ F
=3 & AFolo) = —5)o] Z A I
UH___—,,}—\. Ej"]' EO]‘N\L blank(n 5) ] - J‘E] %§115%
. - lgreainterferenceg
3z ULOQ? %3 o]% o] A2l HA
A3 Q 15 o] A 20% Arcarioq!
AFA 1 BDev<
15% W= 20%
3wle] HRAQ HARA(ULOQ A Al#ste], o4 | LLOQ
AP EIF) | 23E 0l MTT >22vRde] 61 A4 1/3 34, = 200
wg/ml 7]15F); O|AZZFE(n=5)9] F4 g =294 %Dev
<15%%} cv<
15%
194 1 A% 9@ o]AZ29e (n=3)9 %4 3
A (L) 2004 : 1 A D o] AZZRE (n=3)9 EA g
394 ¢ 1 A% D o] AZZRE (n=3)9 EA g
RhE =2
FEEA MTT | 2o}l blank(n=3) %2 #Ag= AZo] Fvjd I A
%Dev<15%
2wk @7 | 24 2447 By & 24
o]-;g }\61
Q33 A9, RhE
24 F2EoM | 2o}l blank(n=3) Fd el FulE dol, A4H
=g }7 ank(n=3) Fd ¥el= UE 2o, A3 %Dev<15%
MTT ¥2vpge] | =(4TC, —20C, —80C)olA HAZF By & A4
7] A

VLLOQ : StetM EFsHA, 1-2% Z=ZEMES HHE. =
2 ULOQ : Atst HMeEfsh, SAMMx=T OAZREHES FEEEQ & T JIE 52 He=z J|H=EEs
I =2

MTT Z20lA STEECt M| T 2t
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HA 2. 9F(OECD TG 431)

OECD/OCDE 431

Adopted:
14 June 2019

OECD GUIDELINE FOR TESTING OF CHEMICALS

In Vitre Skin Corrosion:

Reconstructed Human Epidermis (RhE ) Test AMethod

INTRODUCTION

L Skin comosion refers to the production of imeversible damage to the skin
manifested as vistble necrosis through the epidermms and into the dermuis, following the
application of a test chemical [as defined by the United Nations (UN) Globally Harmonized
Svstem of Classification and Labelling of Chenmcals (GHS)] (1) This updated Test
Guideline 431 provides an in vitro procedure allowing the identification of non-corrosive
and comosive substances and mixtures m accordance with UN GHS (1), It also allows a
partial sub-categonisation of comosives.

2. The assessment of skin commosion potential of chemicals has typically involved the
use of laboratory ammals {OECD Test Guideline 404 (TG 404); originally adopted m 1981
and revised in 1992, 2002 and 2013) (2). In addition to the present TG 431, two other in
vitre test methods for testing corrosion potential of chemicals have been validated and
adopted as OECD Test Gandelines 430 (3] and 435 (4). Furthermore the in vitro OECD TG
439 (5) has been adopted for testing skin imitation potential. A decument on Integrated
Approaches to Testing and Assessment (TATA) for Skin Corrosion and Imitation describes
several modules which group information sources and analysis tools. and provides
guidance on (1) how to integrate and use emsting testing and non-testing data for the
assessment of skin imitation and skin corrosion potentials of chemicals and (1) proposes an
approach when further testing 15 needed (6).

3. This Test Guideline addresses the nunan health endpoint skin corrosion. It makes
use of reconstucted human epidernus {BhE} (obtained from human demnved non-
transformed epidermal keratinocytes) which closely mummcs the histological,
morphological. biochemical and physiclogical properties of the upper parts of the human
skin, 1.e. the epidermis. This Test Guideline was onginally adopted in 2004 and updated in
2013, 2016 and 2019 to include additional test methods using the BhE models. The Test
Guideline was also updated in 2015 to introduce the possibility to use the metheds to
suppert the sub-categorisation of corrosive chemicals, and to refer to the IATA suidance
document, and introduce the use of an alternative procedure to measure viability.

© OECD, (201%)
You are fee touse this material subject to the terms and conditions available at hitpe wove oec d orptermsandeonditons.
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1| 431 OECD/OCDE

4. Five validated test methods wsing commercially available FhE models are included
in this Test Guideline, as descnibed below. Prevalidaton studies (7), followed by a formal
validation study for assessing skin corrosion {8) (%) (10) have been conducted (11) (12) for
two of these commercially available test methods, EpiSkin™ Standard Model (SM). and
EpiDerm™ Skin Corrosivity Test (SCT) (EPI-200) (referred to in the following text as the
Validated Reference Methods — VEMs, EpiSkin™=VEM]1, EpiDerm™= VEM?2). The
cutcome of these studies led to the recommendation that the two VEMs mentioned above
could be used for regulatory purposes for distinguishing corrosive (C) from non-corrosive
(NC) substances, and that the EpiSkin™ could moreover be used to support sub-
categorisation of comosive substances (13) (14) (13). Two other commercially available in
vitre skin corrosion RhE test methods have subsequently shown smmlar results to the
EpiDerm™ SCT according to PS-based Vahdaton (16) (17) (18). These are the
SkimFthicTM BHE] and epiCS® (previously named EST-1000) that can also be nsed for
regulatory purposes for distingmishing corrosive from non-comosive substances (197 (200
Post validation studies performed by the PhE model producers in the years 2012 to 2014
with a refined protocol comecting interferences of unspecific MTT reduction by the test
chemicals improved the performance of both discrimination of C/NC as well as supporting
sub-categonzation of corrostves (21) (22). Further statishical analyses of the post-validation
data generated with Epiderm™ SCT, SkinFthic™ PHE and epiCS® have been performed
to 1dentify alternative predictions models that improved the predictive capacity for sub-
categorisation (23). Finally, the LabCyte EPI-MODEL24 is another commercially
available in vitro skin corrosion RhE test that was shown to be scientific similar to the
VEMs and can therefore be used for regulatory purposes to distinguish comosive from non-
cormosive substances as well as support sub-categonization of corrosives (400 (41) (423(43).

3. Before a proposed similar or modified in vitro BhE test method for skin comesion
other than the VEMs can be used for regulatory purposes, its reliability. relevance
(accuracy), and limitations for its proposed use should be determined to ensure its simalarity
to the VEMs. in accordance with the requirements of the Performance Standards (PS) (24)
set out in accordance with the prnciples of Guidance Document Mo 34 (23). The Mutaal
Acceptance of Data will only be guaranteed after any proposed new or updated test method
following the PS5 have been reviewed and meluded in thus Test Gindeline. The test methods
inchaded mn this Test Guideline can be used to address countries’ requirements for test
results en m vitro fest method for skin comosion. while benefitmg from the Mutual
Acceptance of Data.

DEFINITIONS
6. Definitions nsed are provided m Annex L
INITIAL CONSIDERATIONS

7 This Test Gudeline allows the idemtification of non-comrosive and corrosive
substances and mixtures in accordance with the UN GHS (1), This Test Gudeline firther
supports the sub-categorization of comosive substances and mixtures mto optional Sub-
category 1A, in accordance with the UN GHS (1), as well as a combination of Sub-
categories 1B and 1C (21) (22} (23}, A limitation of this Test Guideline is that it does not
allow disciminating between skin comosive Sub-category 1B and Sub-category 1€ in
accordance with the UN GHS (1) due to the limited set of well-known in vivo corTosive
Sub-category 1C chemicals. The five test methods under this test gmdeline are able to
discrinunate sub-categories 1A versus 1B-and-1C versus NC.
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g A wide range of chemicals representing mainly mdividual substances has been
tested in the validation studies supporting the test methods included in this Test Guideline.

The original database of the validation smady conducted for identification of non-comrosives
versus comrosives amounted to 60 chemicals covenng a wide range of chemical classes (3)
(9 (10). Testing to demonstrate sensitivity, specificity, acouracy and within-laboratory-
reproducibility of the assay for sub-categonisation was further performed by the test method
developers using 79 to 80 chemicals also covenng a wide range of chemical classes. and
results were reviewed by the OECD (21) (22) (23). On the basis of the overall data
avatlable, the Test Guudeline is applicable to a wide range of chemical classes and physical
states mchuding higqmds. semi-solids, solids and waxes. The hgqumds may be aqueous or non-
agueons; solids may be scluble or insoluble in water. Whenever possible, solids should be
ground to a fine powder before application: no other prior treatment of the sample is
required In cases where evidence can be demonstrated on the non-applicability of test
methods included in the Test Guideline to a specific category of test chemicals, these test
methods should not be used for that specific category of test chemicals. In addition. this
Test Gradeline is assumed to be applicable to muxfures as an extension of its apphicability
to substances. However, due to the fact that mixtures cover a wide spectrum of categones
and composition, and that only limited mformation 15 currently available on the testmt of
mixtures, in cases where evidence can be demonstrated on the non-applicability of the Test
Guideline to a specific category of mixtures {e g following a strategy as proposed in (26)).

the Test Guideline should not be used for that speciﬁu: category of mixtures. When
considering testing of mixtures, difficult-fo-test chemicals (e g unstable), or test chemicals
not clearly within the applicability domain described m this Gudeline, wpfront
consideration should be miven to whether the results of such testing wall vield results that
are meaningfiul scientifically. Such considerations are not needed. when there is a
regulatory requirement for testing of the mixture. Gases and asrosols have not been
assessed yet in validation studies (8) (%) (10). Whale 1t is conceivable that these can be
tested using BhE technology. the current Test Guideline does not allow testing of gases and
aerosols.

0. 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 tissue viability measurements and need the use of adapted controls for comections. The
type of adapted comirols that may be required will vary depending on the type of
interference produced by the test chemical and the procedure nsed to measure MTT
formazan (see paragraphs 25-31).

10.  While this Test Guideline does not provide adequate information on skin mmtation,
it should be noted that OECD TG 439 specifically addresses the health effect skin oritation
i vitro and 15 based on the same BhE test system though using another protocol (5). Fora
full evaluation of local skin effects after a single dermal exposure, the Guidance Dociment
No. 203 on Integrated Approaches for Testing Assessment should be consulted (6). This
IATA approach includes the conduct of in vitro tests for skin comresion (such as described
in this Test Guudeline) and skin imitation before considerng testing m living animals_ It is
recognized that the use of human skin is subject to natonal and intemational ethical
considerations and conditions.

PRINCIPLE OF THE TEST

11.  Thetest chemical is applied topically to a three-dimensional BhE model, comprised
of non-transformed. buman-denved eptdermal keratinocytes, which have been cultured to
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form a omiti-layered. hichty differentiated model of the Imman epidernus. It consists of
organized basal, spinous and granular layers. and a pmlti-layered stramumn corneunm
contaimng infercellolar lamellar lipid layers representing main lipid classes analogous to
those found in vive.

12.  The RhE test method is based on the premise that corrosive chemicals are able to
penetrate the stratum cornenm by diffusion or erosion, and are cytotoxic to the cells in the
underlying layers. Cell viability is measured by enzymatic conversion of the vital dye MTT
[3-(4.5-Dimethylthiazol-2-v1)-2_5-diphenyltetrazolium =~ bronude.,  Thiazolyl  blue
tetrazolium bromide; CAS number 208-93-1], into a blue formazan salt that is
quantitatively measured after extraction from tissues (27). Corrosive chemicals are
identified by their ability to decrease cell viability below defined threshold levels (see
paragraphs 35 and 36). The RhE-based slan corrosion test methods have shown to be
predictive of in vive skin corrosion effects assessed in rabbits according to the OECD
suideline 404 (2).

DEMONSTRATION OF PROFICIENCY

13.  Prior to routine nse of any of the five validated RhE test methods that adhere to this
Test Guideline, laboratories should demonstrate techmical proficiency by correctly
classifying the twelve Proficiency Substances listed m Table 1. In case of the use of a
method for sub-classification. also the correct sub-categorisation should be demonstrated.
In situations where a listed substance 15 unavailable or where justifisble. another substance
for which adequate in vive and in vitro reference data are avatlable may be used (e.g. from
the list of reference chemicals (24)) provided that the same selection criteria as described
in Table 1 are applied.

Tahle 1. Lizt of Proficiency Subztancas'

é*;;' MMean cell viability for
Cat Cat. Bazed VRAL
- = . om I3
Substamce CASEN c h.emu;:d Bazed VRMI VR Phyzical
Class® In Vitre State
on In P
. results
Pre 3 min (60 min. [} min.| 60 min
resulits *
Sob-category 1A I Fheo Corrosives
Bromoacedc T008-3 Ohrganic acid 14 31 1A 3 13 32z ]
acid
Baroo 13319-75-  Inergamic acid 14 ER 4 4 4 10l
irifluoride 01
dirydrate
Phennl 1089532 Dhanal 1A 311A 208 118 s 135
Dichloroaceryl TO-36-7 i 2 31A 56 63 13 14
chioride T35 Electrophile 14
Combination of sab-catezories 1B-and-1C In Five Corrosives
Glvoxvlic agd 563-04-2 Organic acid 1B-and-1C (3} 1Band-1C 1104 225 on4 31 5
manokydrate
Lacric acid 508-82-3 Orzanic acid 1B-amd-1C (3} 1B-amd-1C 802 B2 o 15 L
Ethanolamins 14143-5 Organic base 1B (3} 1B-and-1C 663 403 6xT B3 Viscous
Hvdrochlonic TEAT-0L-0 Inorganic acid 1B-md-1C (3} 1B-and-1C 693 i3 E D L
acid
14.4%)
COECD 2019

_44_



OECD/OCDE 431 I3

In Frve Non Corrosives

Phenathv] 103-538 Elecmophile RC F)NC 141 1173 1125 713
‘oromtide

4-Aming- 84132 Crganic base NC {FINC 1168 1206 157 BR2
1.14-

riazode

d-imethyithic)-  3446-80-7 Elecmophils NC (3} NC 1367 1504 854 Blé& N
benzaldshyde

Laumic acid 143407-7 Opzanic acid NC (3N 102 1174 o7 4

=

Abbreviations: CASEN = Chemical Abstraces Service Begismy Mumber; UM GHS = United Mations Globally
Harmonized System (13 VBEM = Validated Reference Method, EpiSkin™=VEM]. EpiDerm™= VEM2:
HC =NMot Comosive
1The proficiency substances, sorted first by comosives versus non-corrosives, then by corrosive sub-category
znd then by chemical class, were selected from the substances used i the ECWVAM validation studies EpiSkm™
and EpiDerm™ (8} (9) (10) and from post-validstion smdiss based on dats prowided by EpiSkm™ {13},
EpiDerm™, SkinEthic™ md epiC5® developers (23}, Unless otherwize indicated, the substances wers tested
at the parity level cbtained when purchased from a commercial source (8) (10). The selecton inchades, to the
extent possible, substances that: (i) aTe representative of the rangs of Comosivily responses (2 8. DOD-COITOVes]
wezk fo sirong corrosives) that the VEMs are capable of messuring or predicting; (ii) are representatve of the
chemical clzzses nsed in the validation smdies; {1ii) have chemical stuomres that are well-defined; (iv) induca
reproducible results in the VEM; (v} induce defnigve resulis in the i vive reference test method; (vi) are
commercially available; and (wit) are not associated with prohibitive disposal costs
“Chemical class assigned by Barratt ot al. (8).
*The comesponding UN Packing groups are L I and II1, respectively, for the UN GHS 14, 1B and 1C.
“The in viTe predictions reported in this table were obtained with all five test methods covered in TG 431; for
phenol though the LabCyte EFI-MODEL24 had slightly discordant results scross muns, 1e. 1A-1BC-1BC; other
methods achieved these classifications in validaton or post-validaton testing performed by the test method
developers.
*The vishility values obtained in the ECVAM Skin Corrosion Validstion Studies were not corrected for direct
MTT reduction (killed controls were not performed in the validation studies). However, the post-validstion dsta
zenerated by the test method developers that are presented in this tble were acquired with adapted conimols
(23).

14, As part of the proficiency exercise, it 15 recommended that the user vernifies the
barrier properties of the tissues after receipt as specified by the FhE model manufacturer.
This 15 particularly 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
demonstrated. such verification will not be necessary on a routine basis. However, when
using a test method routinely, it is recommended to continue to assess the barrier properties
in regular intervals.

PROCEDURE

1% The following is a generic description of the components and procedures of the
RhE test methods for skin comrosion assessment covered by this Test Guideline. The RhE
models endorsed as scientifically valid for use within this Test Guudeline, ie. the EpiSkanT™
(ShI). EpiDerm™ (EPI-200), SkinFthic™ RHE epiCS® and LabCyte EPI-MODEL24
(16) (17) (19) (28) (29) (30) (31) (32) (33) (40) (41). can be obtained from commercial
sources. Standard Operating Procedures (S0Ps) for these five BhE models are available
(34} (35) (36) (37) (42}, and their main test method components are summanised in Annex
2. Tt 1s recommended that the relevant SOP be consulted when implementing and using one
of these methods in the laboratory. Testing with the five RhE test metheds covered by this
Test Guideline should comply with the following:
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RHE TEST METHOD COMPONENTS

General conditiens

16. Non-transformed human keratinocytes should be used to reconstruct the
epithelm  Multiple lavers of viable epithelial cells (basal layer. stratum spinesom. stratum
granulosum) should be present under a fimctional stratum cormenm: The stratumn comeum
should be multi-layered containing the essential lipid profile to produce a functional barrier
with robustness to resist rapid penetration of cytotoxic benchmark chemicals. e.g sodium
dodecyl sulphate (SDS) or Triton 2-100. The bamer fimction should be demonstrated and
may be assessed either by determination of the concentration at which a benchmark
chemical reduces the viability of the tissues by 30% (IC30) after a fixed exposure time, or
by determination of the exposure time required to reduce cell vaability by 50% (ET50) upen
application of the benchmark chemical at a specified, fixed concentration (see paragraph
12). The containment properties of the EhE model should prevent the passage of material
around the stratum comenm to the viable fissue, which would lead to poor modelling of
skin exposure. The FhE model should be free of contamination by bacteria. viruses.

mycoplasmsa, or fungi.
Functional conditions

Fiability

17.  The assay used for quantifying tissue viabality 1s the MTT-assay (27). The wviable
cells of the PRE tissue constuct reduce the vital dye MIT mfo a blue MTT formazan
precipitate, which is then extracted from the tissue using isopropanc (or a similar solvent).
The OD of the extraction solvent alone should be sufficiently small 1e OD = 0.1. The
extracted MTT formazan may be quantified using either a standard absorbance (OD)
measurement o an HPT.C/UPLC-spectrophotometry procedure (38). The RhE model users
should ensure that each batch of the RhE model used meets defined eriteria for the negative
control. An acceptability range (upper and lower limit) for the negative control OD values
should be established by the BRhE model developer/supplier. Acceptability ranges for the
negative conrol OD valuses for the five validated FhE test methods included in this Test
Giuideline are given in Table 2. An HPT.C/UFLC-Spectrophotometry user should use the
negative contrel OD ranges provided in Table 2 as the acceptance criterion for the negative
contrel. It should be documented that the tissues treated with negative control are stable n
culture (provide simalar OD measurements) for the duration of the exposure period.

Tahble 2. Acceptability ranges for negative control OD values to control batch quality

Lower acceptance lmit TUpper acceptance limit

EpiSkin™ (SM) =06 =15
EpiDerm™ SCT (EP1-200) i ng
SkinEthucT RHEE -0.8 =30
epiCS =08 <18
LabCyte EPL-MODEL24 SCT =07 =15
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Barrvier function

13, The stratum comeum and its lipid composition should be sufficient to resist the
rapid penetration of certain cytotoxic benchmark chemieals (e.g. SDS or Triton X-1007), as
estimated by IC50 or ET50 (Table 3). The barmier fimction of each batch of the RhE model
used should be demonstrated by the RhE model developer/vendor upon supply of the
tissues to the end user (see paragraph 21).

Morphology

19.  Histological examination of the FhE model should be performed demonstrating
multi-layered human epidemus-like structure containing strafum basale. stratum spinesum,
stratum grammilosum and stratom comenm and exhibits lipid profile similar to lipid profile
of human epidernus. Histelogical examination of each batch of the FhE model used
demonstrating appropriate morphology of the tissues should be provided by the BhE model
developervendor upon supply of the tissues to the end user (see paragraph 21).

Reproducibility

2.  Test method users should demonstrate reproducibility of the test methods over fime
with the positive and negative controls. Furthermore, the test method should only be used
if the BhE model developer/supplier provides data demonstrating reproducibility over time
with corrosive and non-corrosive chemicals from e.g. the list of Proficiency Substances
i Table 1). In case of the use of a test method for sub-categonisation. the reproducibility with
respect to sub-categonisation should also be demonstrated.

Cuality control (QC)

21.  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 17), bamer function (paragraph 18) and morphology
(paragraph 19) are the most relevant. These data are provided to the test method users, so
that they are able to include this information in the test report. Only results produced with
QC accepted tissue batches can be accepted for reliable prediction of comosive
classification. An acceptability range (upper and lower limut) for the IC50 or the ET30 is
established by the EhE model dﬂelﬂper’suppher The acceptability ranges for the five
validated test methods are given in Table 3.
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Table 3. QC batch release criterion

Lower acceptance limit Uppar acceptance limit
EpiSkin™ (SM) ICsw=1.0 mg'ml ICsw =30 mz/ml
(18 hows treatment with SDS)(33}
EpiDerm™SCT (EPT-200) ETw =40 hours ETa= 8.7 hours
(1% Triton 3-100%(34)
SkinFthic™ RHE ETsw =40 hou= ETsy=10.0 hours
(1% Trton X-1005(335)
apiC5 (1% Trton H-100)(36) ETw=2.0 hour= ETs = 7.0 bours
LabCryte EPI-MODEL24 5CT ICy =14 mgml ICy =40 mz/ml

(18 howrs treatment with SDS} (42)

Application of the Test Chemical and Control Substances

220 At least two tissue replicates should be used for each test chemical and controls for
each exposure time. For liquid as well as sohid chenueals, sufficient amount of test chenueal
should be applied to mmiformly cover the epidermis swface while avoiding an infinite dose,
ie. a minimmm of 70 pl/em? or 30 mg/em? should be nsed. Depending on the methods,
the epidermis surface should be moistened with deionized or distilled water before
application of solid chemicals, to improve contact berween the test chemical and the
epidermis surface (34) (353) (36) (37) (42). Whenever possible, solids should be tested az a
fine powder. The application method should be appropnate for the test chemical (zee e.g.
references (34-37). At the end of the exposure period, the test chemical should be carefully
washed from the epidermus with an agueous buffer, or 0.9% NaCl. Depending on which of
the five validated RhE test methods 15 used. two or three exposure periods are used per test
chemical (for all five valid RhE models: 3 min and 1 hour; for EpiSlan™ an additional
exposure time of 4 hours). Depending on the RhE test method used and the exposure peniod
assessed, the incubation temperature during exposure may vary between room temperature
and 37°C.

23,  Concuwrent negative and positive controls (PC) should be upsed in each mm to
demonstrate that viability (with negative controls), barrier function and resulting tissue
senattivity (with the PC) of the tissues are within a defined histonical acceptance range. The
suggested PC chemicals are glacial acetic acid or 8N KOH depending upon the RhE model
used (see Annex 2 and relevant SOP for details). It should be noted that 8N KOH is a direct
MTT reducer that mught require adapted controls as described in paragraphs 25 and 26. The
suggested negative controls are 0.9% (w/v) NaCl or water.

Cell Viabilitv Measurements

24 The MTT assay, which is a quantitative assay, should be used to measure cell
viability under this Test Guideline (27). The tissne sample is placed in MTT sohition of
appropriate concentration (0.3, 0.5 or 1 mg/ml. see Annex 2 and relevant SOP for details)
for 3 hours. The precipitated blue formazan product is then extracted from the tissue using
a solvent (e.g. isopropancl, acidic isopropanocl), and the concentration of formazan is
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measured by determining the OD at 370 nm using a filter band pass of maxinmm + 30 nm.
or by an HPLC/UPLC spectrophotometry procedure (see paragraphs 30 and 31) (38).

23, Test chemicals may interfere with the MTT assay, either by direct reduction of the
MTT mto blue formazan and'or by colour interference if the test chemucal absorbs.
naturally or due to treatment procedures, in the same OD range of formazan (370 £ 30 nm,
mainty blue and purple chemicals). Additional controls should be used to detect and comect
for a potential mnterference from these test chemucals such as the non-specific MTT
reduction (NSMTT) control and the non-specific colour (NSC) control (see paragraphs 26
to 30). This is especially important when a specific test chemical is not completely remenved
from the fissue by nnsing or when it penetrates the epidernus, and is therefore present in
the tissues when the MTT wiability test is performed. Detailed descnipfion of how to comect
direct MTT reduction and interferences by colouring agents 15 available in the SOPs for the
test methods (34) (33) (36) (37) (42).

26.  To identify direct MIT reducers, each test chemdcal should be added to freshly
prepared MTT medivm (34) (35) (36) (37) (42). If the MTT mixture contaming the test
chemical fumns bluepurple; the test chemical is presumed to directly reduce the MTT, and
further fiumctional check on non-viable epidermus should be performed, independently of
using the standard absorbance {(OD) measurement or an HPL.C/UPLC-spectrophotometry
procedure. This additional functional check employs killed tissues that possess only
residual metabolic activify but absorb the test chemical in similar amount as viable tissues.
Each MIT reducing chemical 1s applied on at least two killed tissue replicates per exposure
time, which undergo the whole skin corrosion test. The true tissue wiability is then
calculated as the percent fissue viability obtained with living tissues exposed to the MTT
reducer numms the percent non-specific MTT reduction obtained with the klled tissues
exposed to the same MIT reducer, calculated relative to the negative confrol nm
concurrently to the test being comected (YINSMIT).

27.  Toidentify potential interference by coloured test chemacals or test chemicals that
become colowred when i contact with water or isnpmpa.ua[ and decide on the need for
additional controls, spectral analysis of the test chemical m water (environmment during
exposure) and/or isopropanol (extracting solution) should be performed. If the test chenmcal
in water and/or isopropanol absorbs light in the range of 570 = 30 nm further colorant
controls should be performed or. altematively, an HPLC/UPLC-spectrophotometry
procedure should be used in which case these confrols are not required (see paragraphs 30
and 31). When performing the standard absorbance (OD) measurement. each interfering
coloured test chemical is applied on at least two viable tissue replicates per exposure time,
which undergo the entire skin comosion test but are incubated with mediom instead of MTT
solution dunng the MTT mcubation step to generate a non-specific eolour (NSClnang)
control. The NSCliving control needs to be performed concurrently per exposire time per
coloured test chemical (in each mm) due to the mherent biological varability of living
tissues. The true tissue viability is then caleulated as the percent tissue viability obtained
with living tissues exposed to the interfering test chemmical and incubated with MTT
solution minus the percent non-specific colour obtained with living tissues exposed to the
interfering test chemical and incubated with medinm without MTT, nin concurently to the
test being comected (%eNSCliving).

28.  Test chemucals that are identified as producing both direct MTT reduction (see
paragraph 26) and colour interference {see paragraph 27) will also require a third set of
controls, apart from the NSMTT and NSCliving controls descnbed in the previous
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paragraphs. when performung the standard absorbance (OD) measurement. This 15 usually
the case with darkly coloured test chemicals interfering with the MTT assay (e.g.. blue,
purple, black} because their infrinsic colowr impedes the assessment of their capacity to
directly reduce MTT as described in paragraph 26. 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 chemucal, but also for colour interference ansing from the
binding of the test chenuecal to killed fissues. This could lead to a double comection for
colowur interference since the NSCliving control already comects for colour mterference
arising from the binding of the test chemical to living tissues. To avold a possible double
correction for colour interference. a third control for non-specific colour in kalled tissues
(N5Ckilled) needs to be performed. In this additional conirol, the test chemical is applied
on at least two killed tissue replicates per exposure fime. which undergo the entire testing
procedure but are mcubated with medium instead of MIT solution during the MTT
incubation step. A single N5Ckilled control is sufficient per test chemical regardless of the
number of independent tests'mmns performed. but should be performed concurently to the
NSMTT control and, where possible, with the same tissue batch The true tissue viability
15 then calculated as the percent tissue viabality obtamed with living tissues exposad to the
test chemical mimms %NSMTT mimis %NSCliving plus the percent non-specific colour
obtamed with killed tissues exposed to the interfering test chemical and incubated with
medium without MTT, calculated relative to the negative control nn conciorently to the
test being comected (YaNSClilled).

29, It 15 important to note that non-specific MTT reduction and non-specific colow
interferences may increase the readouts of the tissue extract above the lineanty range of the
spectrophotometer. On this basis, each laboratory should deternne the lineanty range of
their spectrophotometer with MTT formazan (CAS # 57360-60-T) from a commercial
source before initiating the testing of test chemicals for regulatory parposes. In particular,
the standard absorbance (OD) measurement using a spectrophotometer is appropriate to
assess direct MTT-reducers and colour interfening test chemicals when the ODs of the
tissue extracts obtained with the test chemical without any comection for direct MTT
reduction and/or colour interference are within the linear range of the spectrophotometer
or when the uncomrected percent viability obtained with the test chemical already defined
it as a corrosive (see paragraphs 35 and 36). Nevertheless, results for test chemcals
producing %NSMTT and/or %eMNSCliving = 50% of the negative control should be taken
with caution.

30.  For coloured test chenmeals which are not compatible with the standard absorbance
(0D) measurement due to too strong interference with the MTT assay. the alternative
HPLC/UPLC spectrophotometty procedure to measure MIT fonmazan may be employed
isee paragraph 31) (37). The HPLCUPLC-spectrophotometry system allows for the
separation of the MTT formazan from the test chemical before its quantification (38). For
this reason. NSChving or N5Clalled controls are never requured when using HPLC/UPLC-
spectrophotometry. mdependently 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 descnbed in
paragraph 26). When using HFLC/UPLC-spectrophotometry to measure MTT formazan,
the percent tissue viability is calenlated 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. For test chenmicals able to directly reduce MTT, true fissue
viability is calculated as the percent tissue viability obtained with living tissues exposed to
the test chemical s %:NSMTT. Fmally. it should be noted that divect MTT -reducers
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that may alsc be colour interfering. which are retained in the tissues after treatment and
reduce MTT so strongly that they lead to ODs (using standard OD measurement) or peak
areas (nsing UPLC/HPLC -spectrophotometry) of the tested tissue extracts that fall outside
of the lineanity range of the spectrophofometer cannot be assessed, although these are
expected to occur in only very rare situations.

31.  HPLCTUPLC-spectrophotometry may be used also with all types of test chemicals
{coloured, non-colowred. MTT-reducers and non-MTT reducers) for measurement of MTT
formazan (38). Due to the diversity of HPLC/UPLC-spectrophotometry systems,
qualification of the HPLC/UPLC-spectrophotemetry system should be demoenstrated
before its use to gquantify MTT formazan from tissue extracts by meeting the acceptance
criteria for a set of standard qualification parameters based on those described in the TS,
Food and Dmg Admimistration guidance for industry on bio-analytical method validation
{38) (39). These key parameters and their acceptance criteria are shown m Annex 4. Cnce
the acceptance criteria defined in Annex 4 have been met the HPLCO/UPLC-
spectrophotometry system 15 considered qualified and ready to measure MTT formazan
under the experimental conditions described in this Test Guideline.

Acceprance Criteria

32 For each test method using valid RhE models, tissues treated with the negative
control should exhibit OD reflecting the uality of the tissues as described 1n table 2 and
should not be below histonically established boundaries. Tissues treated with the PC. ie.
glacial acetic acid or 8N KOH, should reflect the ability of the tissnes to respond to a
comrosive chenical nnder the conditions of the test method (see Annex 2 and relevant SOP
for details). The varability between tissue replicates of test chemneal andor control
substances should fall within the accepted limits for each valid RhE model requirements
(see Annex 2 and relevant SOP for details) (e.g. the difference of viability between the two
tizsue replicates should not exceed 30%). If either the negative control or PC incloded in a
run fall out of the accepted ranges. the mn 15 considered as not qualified and should be
repeated. If the variability of test chemicals falls outside of the defined range, its testing
should be repeated.

Inrerpretation of Results and Prediciion Model

33, The OD values obtamned for each test chemucal should be used to calculate
percentage of wability relative to the negative control which is set at 100%. In case
HPLC/UPLC-spectrophotometry is used the percent tissue wviability is calcmlated as
percent MTT formazan peak area obtained with living tissues exposed to the test chenueal
relative to the MTT formazan peak obtained with the concurrent negative control. The cut-
off percentage cell viability values distingnishing corrosive from non-corrosive test
chemical (or discrinunating between different corrosive sub-categories) are defined below
in paragraphs 35 and 36 for each of the test methods covered by this Test Guideline and
should be used for interpreting the results.

34 A single festing mun composed of at least two tissue replicates should be sufficient
for a test chenueal when the resulting classification 15 unequivocal. However, in cases of

borderline results, such as non-concordant replicate measwrements, a second mn may be
considered, as well as a third one in case of discordant results between the first two mns.

35.  The prediction model for the EpiSkin™ skin corrosion test method (9) (34) (22),
associated with the UN GHS (1) classification system is shown in Table 4:
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Tahle 4, EpiSkin™! prediction model

Viability meazured after exposure tHme

points (3. 60 and 240 minsibes) Cicmm b ool

= 35% after 3 man exposume Corrozive:
(Optional Sub-category 14 *

= 35% after 3 min exposure AND = 35% after Corrozive:
60 mun exposure A combmation of optonal Sub-
OR catezonies 1B-and-1C
= 35% after 60 min exposwe AN = 35% after 240
T SXPOSTTE
= 35% after 3 min exposme Non-corrosive

*) Accordmng to the data generated mn view of assessing the wsefulness of the EhE test methods for
supporting sub-catezornsation, it was shown that around 22 % of the Sub-category 1A results of the
EpiSkin™ fest method may achally consohate Sub-category 1B or Sub-categmy  1C
substances mstures (1.8 over classifications) (see Annex 3).

36 The prediction models for the EpiDerm™ SCT (10) (23} (33}, the SkinEthicT™
PHE (17) (18) (23) (36), the epiCS® (16) (23) (37) and LabCyte EPI-MODEL 24 (41) (42)
skin corrosion test methods, associated with the UN GHS (1) classification system are
shown m Table 3:
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Table £, EpiDerm™! SCT, SkinEthie™ EHE epiCS* and LabCvte EPIMODEL24

= 50% after 3 pun exposure Comrosive

= 5% after 3 min exposure AND Comrosive
= 15% after 60 mmn exposume
= 505 after 3 min exposure AND Non-comosive

= 15% after 60 min exposure

= 25% after 3 mun exposure Optional Sub-category 14 *
= 25% after 3 min expoame A combimation of optional Sub-categonies 1B-
and-1C

Opnonal Sub-—category 14 *
= 18% after 3 min exposure A combination of optional Sub-categones 1B-
and-1C

= 15% after 3 min exposure Opitonal Sub-category 14 #

= 15% after 3 pun exposre A combimation of optonal Sub-categones 18-

and-1C

= 15% after 3 man exposure Opnonal Sub—category 1A *

== 15% after 3 pun exposaure A combimation of ophonal Sub-categones 1B-
and-1C

# Accordmg to the data generated in view of assessing the usefulness of the RhE test methods for
supporting sub-categorization, 1t was shown that around 29%. 31%, 33% and 30%% of the Sub-
category LA results of the EpiDerm™ SCT, SkinFthic™ EHE epiCSE and LabCyie EFI-
MMODEL24 5CT, respectively. mav actually copstmite Sub-category 1B or Sub-category 1C
substances'mrdures (Le. over-clasmifications) (see Annex 3}

DATA AND REPORTING

Data

37.  Foreach test, data from individual tissue replicates (e.g. OD values and calculated
percentage cell viakality for each test chemical. meluding classification) should be reported
in tabular form including data from repeat experiments as appropriate. In addiion. means
and ranges of viability and CV's betwesn tissue replicates for each test should be reported.
Observed interactions with MTT reagent by direct MTT reducers or coloured test chemicals
should be reported for each tested chemical.

SOECD WD
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Test Report
38 The test report should include the following information:

Tast Chemical and Contrel Substances:

* MNlono-constiment substance: chemical i1dentification such as IUPAC or CAS
name, CAS mumber, SMILES or InChl code, structural formmia, punty, chemical
identity of inpurities as appropnate and practically feasible, etc;

+ Nulti-consttuent substance. U'WCE and nuxture: characterised as far as possible
by chemical identity (see above), quantitative occumence and relevant
physicochenuical properties of the constituents;

= Physical appearance, water solubility, and any additional relevant physicochemical
properties;

* Source, lot mmber if available;

o Treatment of the test chenical/control substance pnior to testing, if applicable (e.g.
warming, grinding);

s Stability of the test chemical. limit date for use. or date for re-analysis if known:

= Storage condifions.

RhE model and protocol used and rationale for it (if applicable)
Test Condifions:
» EhE model used (including batch number);

= Calibration information for measunng device (e g. spectrophotometer), wavelength
and band

= pass (if applicable) used for quantifying MTT formazan and lineanty range of

measunng device;
= Description of the method used to quantify MTT formazan;

s Description of the qualification of the HPLC/UPLC-spectrophotometry system, if
applicable;

* Complete supperting information for the specific FhE model used ineludmg its
performance. This should include, but is not limited to:

o 1) Viability;

o 1) Barrier function;

o 1ii) Morphelogy;

o 1) Quality controls (QC) of the model;

» Peference to histoncal data of the model This should melude, but is not imited 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.

e0ECD 2010
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Test Procedure:
o Detmls of the test procedure uwsed (including washing procedwes used after
exposure period);

o Doses of test chenmcal and control substances used;
¢  Duration of exposure period(s) and temperature(s) of exposure;

o Indication of comtrols used for direct MTT-qeducers and’or colouring test
chemicals. if applicable;

o  MNumber of tissue replicates used per test chentcal and controls (PC. negative
control, and NSMTT. NSCliving and NSClalled. if applicable). per exposure time;

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

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

¢ Pun and Test Acceptance Criteria:

o Positive and pegative control mean values and acceptance ranges based on

s  Acceptable vaniability between tissue replicates for positive and negative controls;

o Acceptable vanability between tissue replicates for test chemuical

Resulis:

s Tabulation of data for individual test chemicals and controls, for each exposure
period, each mun and each replicate measurement including OD or MTT formazan
peak area, percent tissue viability, mean percent tissue wviability, differences
between replicates, SDs and/or CVs if applicable;

s Ifapplicable. results of controls used for direct MTT-reducers and/or colonring test
chemicals meluding OD or MTT formazan peak area. %NSMIT, %NSCliving,
%eNSClilled, differences between tissue replicates, SDs and/or CVs (if applicable),
and final correct percent tissue viability;

s Pesults obtained with the test chemical(s) and control substances in relation to the
defined mmn and test acceptance criteria;

o Description of other effects observed;

s The denived classification with reference fo the prediction model’decision critenia
used.

Discussion of the resulis:

Concilusions:

©OECD 1019
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ANNEX 1- DEFINITIONS

Accuracy: The closeness of agreement between test method results and accepted reference
values. It 15 a measure of test method performance and one aspect of relevance. The term
15 often used interchangeably with “concordance”™ fo mean the proportion of comect
outcomes of a test method (25,

Cell viability: Parameter measuring total activity of a cell population e g. as ahility of
cellular mitochondrial dehydrogenases to reduce the wital dye MTT (344.53-
Dumethrylthiazol-2-y1}-2,.5-  diphenyltetrazoliom  bromide, Thiazolyl bluee), which
depending on the endpoint measured and the test desiom used. comelates with the total
oumber andfor vitality of living cells.

Chemical: means a substance or a maxturs.

Concordance: This 15 a measure of test method performance for test methods that give a
categorical result, and is ome aspect of relevance. The term iz sometimes used
interchangeably with accuracy, and is defined as the propertion of all chemicals tested that
are comectly classified as positive or negative. Concordance is highly dependent on the
prevalence of positives in the types of test chemical being exammed (23).

ET50: Can be estimated by determuination of the exposure fime required to reduce cell
viahility by 50% upon application of the benchmark chemical at a specified. fixed
concenmation. see also IC50.

GHS (Globally Harmonized Svstem of Classification and Labelling of Chemicals): 4
system proposmg the classification of chemicals (substances and mixfures) according to
standardized types and levels of physical health and environmental hazards, and
addressing comesponding commumication 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, ransporters, consumers and emergency responders) and the environment (1},

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

IC50: Can be estimated by determination of the concentration at which a benchmark
chemical redurces the viability of the tissues by 50% (IC30) after a fixed exposure ime., see
also ETS0.

ET50. Infinite dose: Amount of test chemical applied fo the epidermus exceeding the
amount required to completely and umiformly cover the epidermis surface.

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

Mono-constituent substance: A substance, defined by its quantitative composifion. in
which one main constituent 15 present to at least 30% (wiw)

MIT: 3-+(45-Dimethylthiazol-2-y1)-2_ 3-diphenvltetrazoliam  brommide; Thizzelyl blue
tetrazelium bromide.

Multi-constituent substance: A substance, defined by its gquantitative composition, in
which more than one main constitaent is present in a conceniration = 10% (w'w) and =
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20% (wiw). A mult-constiment substance 1s the result of a mannfacturing process. The
difference between mixture and nmiti-constituent substance 15 that a mixture is obtained
by blending of two or more substances without chemical reaction & momlti-constituent
substance is the result of a chemical reacion

NC: Non comosive.

N5Cklled control: Non-Specific Colour contrel m killed tissues.

N5Cliving control - Non-Specific Colour control in living tissues.

NEMTT: Non-Specific MTT reduction.

0D: Optical Density

PC: Positive Conirel, a replicate containing all components of a test system and reated
with a substance kmown to mduce a positive response. To ensure that vamability m the

positive control response across time can be assessed the magmitede of the positive
response should not be excessive.

Performance standards (PS): Standards, based on a validated test method, that provide a
basis for evaluating the comparability of a proposed test methed that 15 mechamstically and
functionally simular. Included are; (i) essential test method components; (11} a mininmm list
of Reference Chemicals selected from among the chemicals used to demonstrate the
acceptable performance of the wvalidated test method: and (i) the similar levels of
reliability and accuracy, based on what was obtained for the validated test method that the
pmpased test method should demonstrate when evaluated using the miminwm list of
Feference Chenmcals (23}

Relevance: Description of relationship of the test method fo the effect of interest and
whether it 1s meanimgfl and useful for a particular purpose. It 1s the extent to which the
test method comectly measures or predicts the biclogical effect of interest. Relevance
incorporates consideration of the accuracy (concordance) of a test method (25}

Reliability: Measures of the extent that a test method can be performed reproducibly within
and between laboratories over time, when performed using the same protecol. It is assessed
by calculating intra- and inter-laboratory reproducibality (23)

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

Sensitivity: The proportion of all positive/active chemicals that are comectly classified by
the test method. It 15 a measure of accuracy for a test method that produces categorical
results. and 15 an mportant consideration n assessing the relevance of a test method (25},

Skin corrosion in vive: The production of irreversible damage of the skin; namely. visible
necrosis through the epidermis and imto the dermis, fullmxmg the application of a test
chemical for up to four hours. Cormostve reactions are typified by ulcers, bleeding, bloody
scabs, and, by the end of observation at 14 days, by discoloration due to blanching of the
skin. complete areas of alopecia, and scars. Histopathology should be comsidered to
evaluate gquestionable lesiens.

Specificity: The proportion of all negative/inactive chemicals that are correctly classified
by the test method. It is 2 measure of accuracy for a test method that produces categorical
results and 15 an important consideration in assessing the relevance of a test methed (25).

Substance: means chemuical elements and their compounds in the natural state or obtained
by any production process. including any additive necessary to preserve the stability of the
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product and any mpurities denving from the process used. but excluding any solvent which
may be separated without affecting the stability of the substance or changing its
compositon.

Test chemical: means what 15 bemng tested.

U'PLC: Ultra-High Performance Liguid Chromatography.

UNVCB: substances of unknown or vanable composifion. complex reaction products or
biclogical matenals.
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ANNEX 1 -MATN TEST METHOD COMPONENTS OF THE RhE TEST METHODS VALIDATED FOR SKTN
CORROSION TESTING

gl

25 pL H:O far more of nacassany)

1 2 3 4 E
Test Method i
C iSkin™ SCT SlinE thic™ FHE H LabCvie EFI-MODEL2Y SCT
EpiSlin EpiDlerm™t epiCS* 3
Mdndel surface 038 o’ .63 oo 0.5 e’ 0.6 o’ 03 oot
Number of ; ; : ;
! _ At lzast 2 per enposmre mme 1-3 per Euposume fme At l=ast 1 per enposure time At Jeast ] per exposure fme At lzast 1 per exposums time
| Gissme replicates
Limpaid: 50 3L (704 1l femn) Q,ﬁ?”d;’"‘“ ol
I wirh or withow 2 ovlen mesh Liguids mdviscous40 =3l | 0 DII.,IJS.EI:I.EI:I']'LOWEL ez Y
5 and wiscous: 30 =3 L g ST : i Pre-tect compartibaliny qf tess Liquids and wiscoms: 30 pl
= T Pro-nest compaibiliny of tex {30yl o) using oylonmesh e S e TR
1316 pLicm?) Rt voith rilon ik R sty sty of nect chemical with milan mesh (168 Tyl iom™)
Trea o Solids; 0= 2 me (31,5 mg'on®} S— Si}mul.{'-‘ﬂ ; i '.’m-u'm.‘ h_;k mfm@nm'.':] i Sermi sofids: 50 pl (833 uL/on®) | Sofids; 301 me {166.7 me'or?)
bl +100 u L=5ul. NaCl sohution e e il T Solids 15 me (41 T mefemtj = | =30 o
i il s ® | Solide: 25 o1 5.0 fornevessary) | Sogide 01+ Y H,0+20a3 | 2505 S me (3.7 mpiem) PLE

Waxy: Use a positive

+15 7 B & T
Wasvstichy 502 Jme (318 | - mgﬂfg_ﬁfh;“_] . g "':":"g ”ﬁ_“[; i Wanse'sticky: fiar “cookia lFke™ | displacement pipette md tin a3
mgrm?) with 8 nyion mesh i _r E e mm =_'-'ng piece of ca B om dizmeter Lipaid and viscons subsiance.
. § mm diameter placed atop meen’} with 8 nydon mesh placed aop the ssme wesed
the tissue wetted with [ 5L HaO with 15,L FLO
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NI I . 3 4 5
T EpiSkin™ EpiDerm™ 5CT SlanEthic™ FHE epiCs"” LabCyte EFFMODELZY SCT
Component
50 pL. (Hoguidy or 30 me (salidy | 50 0L figquid) or 25 mz (salid) | 40 pL (fqoid} or 0 me (salid) | 50 L (hguidy ar 25 me (salsd) | 50 L (liqued) ar 50 mes {sodid)
+ ImE MTT 0.3 mgml + 1 mLMIT 1 mgml sobstion | + 1 ml MIT | mg'ml solaton | + 1 mL MTT | mgml solution | = 500 pL MTT 0.5 mzmL
e chiclt B solutson for 150=5 minat 37C, | for 60 noin ae 37°C, 5% 00, for 18005 min at 37C, 3% for 60 mEnat 37C, e COy, solution for G0 min at 37°C, 3%
direct MTT 3% OO0y 5% EH #3%EH Coy, 95% BH % EH COy, 955 RH
reduction < if solubon noms = i sofuton fams = if soluteon nums = if sphrbion nEms =%  if solution rums
e/ purpls. water-killad bhepurpls, freezs-killsd bl purpds. freera-killed Tlhue'purple, feere-killed hsepurple, frearatollad
adapied confrods should be adapted comrals sheuld be adapted controls should be aiapted confrols sheald be adapted conmals shaald be
performed performed performed periormed performed
Pre-check for 10 L {Tigoid) or I me (seled) 50 L (boed) or 25 me (solid) 40yl EHoguid) or X0 me (solid) 50 pL (oquad) or 23 ms (solid) 50 L {Hepaid) or 50 me (solid)
coloar + Spl H2O mixed for 15 mmat | =300 pL HEO ouxed for &0 min | + 300 uL B30 noeed for 60 min | + 300 il H30 ouxed for S0 muin | =+ 500 L B30 mexed for §0 min
interference ET at37oC, 332 COQ, 95% FH #MRT #t3Tel, e OO0, 95% FH at 3TeC, 5 COR, 05% BH
= if solution becomes = if sofudon becomes =  if sobation becomes = if sodaticn becomes = if solution becomes
coloared, Iving adapead coloured, [mving adapted caloared, Inving adapeed codoured, [ving adapied coloured, iving adapred
conirods shmild be cooirols should be conmals shmiid be controds should be conmals should be
perfommed perfonmad perfommed perinrmad performed
Expecure Gme 3 mim, §) pain (=5 pmn)
and temperature and 244 min (=10 mim) Iménat BT, 3 minatET, 3 minatRT, Joenat BT,
I vemtilared cabinst and 60 mon af 370C, 524 000 and 50 min at 370l 5% COZ, and 60 min at 37oC, 5% 02, and & mmin ot 370C, 326 COL,
Foom Tamperanms (RT, 13- 95 EH 5% RH 3% EH 0 FH
28eC)
Finszing = ] 20 temes wath a comssant soft 20 times with a comstant saS 20 times with a constant soff 10 times or maore with a constant
i i stream of 1% DBS stream of 15 DRS stream of 15 PRS stroms straam of Ix DRS
Negative control 50 uL MaCl sohwtiom (¥ 2/L) 50 L0 20l HX)O 50 uL HIO 50 pL 2O
Tested with every exponume fime | Tested with every exposmre te | Tested with every enpoame ime | Tested with every eposre e | Tested with svery exposure dms
Posifive comtral 50 pL. Glacial acetic acsd 50 ul BN EOH 40 pL. BN EOH ¥0 L. BN EOH 50 ul. BN KOH
Tested onby fior 4 hours Tested with every exposure fime Tested only for 1 bour Tested with every eposae time | Tested onty for | hour
MTT soluton 2 ml 3 mefml 300 pL | me'ml 300 L 1 mgml 300 pL 1 mefml 00 ul 0.5 meml
MTT incubation 180 mim {15 mimjat 370C. 3% | 180 mnar 370l 5% 0002, 05% | 180 oo (=05 min)at 370C, 330 | T80 nem at 370l 5% COM 85% 180 pmin {+5 min] at 370l 5%
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Nr. 1 . 3 4 5
TEHW EmSkin™ Epilerm™ SCT SlanF thic™ FHE epiC s LabCyte EFT-AMODELIY SCT
fime amd COY 6% RH EH CO2 95% EH EH C02 95% EH
temperature
Iﬂul&ﬂmcl EpiSkin™ ETT Epilerm ™™ S5CT SkinFther ™™ RHE ETT a5 Lah{yie EPI-MODEL 24 SCT
5 500 uL acidified isopropanal 2 . isouropanal 1.5 ml isoqmopanal 3 ml. isopropanol . ;
S, (0,04 W HCT in isopropancd) (exaction from top andbosom | (exmaction frum top md bottom | (extmaction fom top md botom | 00 AL Sopropanal.
Scitiiz: (isoiated fissus fally mmersed) | of insert) of tmsart) of insar) e Ve Ny sl
L . Orvernzzht without shakong af BT | Owem: phd without shakine at BT | Owermight withoet shaking at BT
ﬁm|'m:u ?;mmmm'mﬁm ar for 120 men with shokin o for 130 min with shaking or for 120 muin with shakme E‘mw'tﬂmu“m
{020 1o a8 BT {~1 20 rom) 3t BT {~120 ooy at BT 8
oD 570 mm (345 - 595 pm) 570 mm for 540 mm) 570 mma {340 - 600 m) 540- 570 pm 5T oo wich reference Slier G50
g without mierence flier withoat reference filter withint refarence flter without reference filter m
Tissne Quality 18 bours treatment with 505 Treatment with 1% Thton 30-100 | Treatment with 1% Trfon 3-100 | Tresmeent with 1% Towne X-100 | 15 hours oeatment wath 505
Contral 1.0mefod = Bl < 3 me'md. 4.08 hours = ETx = B.7 hors 4.0 banrs = ET sy = 1000 bours 2.0 howars = ET e = 7.0 hovars 1 Smeml = 10, = 4.0 maml
1. Mean 0D of the m3mue 1. Meam OO of the gzse I Mzam OO of the tisme 1. Mean OD of the tizsus L Mean OD of the gssue
replicates weated with the replicates weated with the replicates meated with the replicates treated with the replicares mearsd with the
nezauve conmal (24T shoald neganve coomed (HAO showld negative commol (H; O} shonld pegative conmol (H:0) should negative conmol (H;0) shoeuld
be Z06and = 1.5 for every be =02 md <728 for every be 208 and = 3.0 for every be =08 and = 2.8 for every be =07 and =15 for every
1. Mipan viability of the desmue 2. Mlean viability of the dinme 1. Misan wizhility of the tszoe 2. Misan viabdlity of the tissue 2 Mean viabikity of the nsze
Acceptability replicates enpesed for 4 hours replicates exposad for 1 bour replicates exposed for [ hour replicates exposed for 1 hour replicates expeosed for 1 hour
;:ﬁnuia x with the pesitive comirod with the positive confrol {E24 (ame 2 boars, if applicabils) with the positive comfrol (B2 with the positive conmol (514
(ziacial acetic acid). expressed KOH), expressed a5 %o of the with the pasitve control (B FIOH), exprassed a5 Yo af the FIOH), evpressad as % of the
as %2 of the nesative contral, mezatve comtred, shouid be = EOH), evpressed as % of the nemtive canfrol. should be < negatve comrad, shold be =
should be = 20%: Bi% negzarive comtrol, should be < 15% 15
1. In the mapge 20-100%: vishility | 3. Inibe ramme 20 - 100%: 15 3. In the moge 20-100%: wizbility | 3. In the range 20-100%: viabdity
mnd for 0D = (1.3, difference viahalify, the Coafficient of 3. In the rmnge 20- 1% viabilsy and for ODs = 03, difference amd for ODs =0.3, difference
of wabalsry berween the mo Vanatson (W) benween tssue and for 0D = 0.3, difference of viability berwsen the o of vighilicy barween the two
tszue remlicates shouid not replicatss shoudd be < 3055 of viability berresn the mn Hague repdicates should pot tiszae renlicanes should mot
SCECD 219
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NT. 1 2 3 4 5
Test Method
C EpiSlan™ EpiDerm™ S5CT SkinEthic™ BHE epiCs* LabCyie FPI-AODEL2S SCT
maesed 3 fizzs replirates shoukd not eoreed 300 enrzad 300
exread 30
COECD 2019
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ANNEX 3 - PERFORMANCE OF TEST METHODS FOR SUB-
CATEGORISATION

The table below provides the performances of the five test methods calculated based on a
set of 79 or 80 chemicals tested by the five test developers. Calculations of four test
methods (EpiSlan™ EpiDerm™ SCT. SkinFthic™ RHE and epiCSE) were perfonmed by
the OECD Secretariat. reviewed and agreed by an expert subgroup (21) (23). Calculation
of LabCyte EPI-MODEIL 24 SCT was performed by the test developer, reviewed and agreed
by the validation management group and a peer review panel (41) (43).

STATISTICS ON PREDICTIONS OBTAINED ON THE ENTIRE SET OF CHEMICALS
(n= 80 chemical: tested over 1 independent runs for epiC5E or 3 independent runs for
EpiDerm™* SCT, EpiSkin™" and SkinFthic™RHE e respectively 159~ ar 240
classifications.
o= 79+ chemicals tested over 3 independent runs for LabCyie EPI-MODEL24 5CT, 1e.
237 elassification.)

*pne chemical was tested once in eptCS* hecanse of no availability (237
** pne chemical was not tested m LabCyte EPI-MODEL24 5CT because of no availability.

EpiSkin  EpiDerm SkinFthic epiCS5  LabCryte

EPI-

MODEL24
Dverclassifications:
1B-and-1C overclassified 14 21.5% 20.0% 312% 338% 30.0%
MW overclazsified 1B-and-1C 20.7% 23.4% 27.0% 284%  18.9%
HC overclassified 14 0.0% 2% 0.0% 0.0% 2.T%
Orverclassified as Corrosive 20.7% 26.1% 27.0% 284%  21.6%
Global overclaszification rate (all  17.9% 23.3% 24.5% 25.8% 21.5%
categones)
Underclaszsifications:
1A underclazsified 1B-and-1C 16.7% 16.7% 16.7% 125% 139%%
1A underclassified NC 0.0% 0.0% 0.0% 0.0% 0.0%
1B-and-1C underclassified NC 22% D.0% 7.5% 6.6% 0.0%%
Global underclaszification rate 33% 25% 54% 4.4% 21%
{all categories)
Correct Classifications:
1A corvectly classified 83.3% 83.3% B13% B7.5% B6.1%
1B-and-/1C comectly claznfied T6.3% 71.0% 61.3% 60.7%  TOL0%
NC correctly claszified 79.3% 73 9% T3.0% T1.62% T8.4%
Overall Accuracy T8.E% 74.2% T0.0% 69 8% T6.4%

©UECD 2014
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ANNEX 4 - Key parameters and acceptance criteria for gualification of an
HPL.C/TUPLC-spectrophotomerry system for measurement of MTT formazan
extracted from RhFE tissoes

Parmneter Protocol Derived from FDA Cuidance (36)(38) Acceptance Criteria
Selectivity Anaby=is of 1sopropanol, bving blank (1sopropanc] Aredinertizne: = 20%
extract from Iving BhE tissues without any  of Areaping
freatment),
dead blank (1sopropancl extract from killed EhE
fissues wathout any treatment)
Precimion Cruahiy Coptrols (e, MTT formaran at L& g'ml., 16 CV=13% ar=20%
gml and 160 g'ml ) in 1sopropans] (n=5) for the TT.OC)
Acowracy Cruzhity Controls in 1sopropanol (o=3) YaDev=13% =
20% for LLOGQ
Matrix Effect Quabity Controls mn Iving blank (n=5) 85% = %M
Effect=115%
Carmvover Amnatysis of isopropanc] after an TLOQ? standard Aredimerene = 200
of Aveayog
Reproducibality 3 mdependent cahbration curves (based on 6 Calibration
(imtra-dav) consecutrve 13 dihsfions of MTT formazan m Curves:%Der = 15%
isopropano] starting at ULOGC, 1e., 200 g'mL): or = 20% for LLOO
Cruzhiy Controls 1n 1opropanol (n=3) Chuality Controls:
Reproducibility Day 1: 1 calibration curve and Cruatiiy Contrels in YaDiev=15% and CV
(imter-day) wsopropano] (o=3) =15%
Day 2: | cahbwation curve and Quality Controls in
isopropanc] (o=3)
Daw 3: 1 cabibration owve and Chaality Confrols in
isopropanal {n=3)
Short Term Chaality Controls in Iving blank (p="3)" analyzad the %aDev=13%
Stambity of MTT day of the preparation and after 24 hours of storage
Formazan in RhE at
Taissue Extract rocin temperatire
Long Term (naliy Controls i bving blank (=3} amalvsed %aDev=15%

Stabality of MTT theday of the preparation and afier several davs of
Formazan in BhE storageat a specified terperatme (e g, 4°C, -20°C. -
Tissue Extract, if 30°0)

required

Nowe:

"LLOy. Lower Lireit of Cuantficanon, defined to cover 1-2% tssue viability, te, 0.8 pp'ml.

Lo Upper Lirnit of Cuanfificaten. defined to be at least twio dmes higher than the ighest expected MTT
formazan concenfraton m isopropanol exracts fom nepative controls e, 200 pzml.

COECD 2010
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