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Establishment Study of SkinEthic™ HCE eye imitation test in Korea
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ABSTRACT. The objective of this study is to investigate the utility of reconstructed human corneal epithelium
model(SkinEthic™, HCE) as an alternative method to eye irritation test.

We confirmed the pre-check test method for eye irritation test through condition setting of production for
freeze-killed epidermis, possible direct MTT reduction with test substances, and colorant properties in test
chemicals. And, we conducted eye irritation test using 8 chemicals listed in the proficiency test of the OECD
test guideline 492. Summarizing the results above of assessment, it was confirmed that the SkinEthic™ HCE
proves that it is so efficient and trustworthy enough to replace the eye irritation test.

Taken together, the results indicated that the SkinEthic™ HCE proposed by OECD test guideline 492 is
expected to become a well-established method in Korea.
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AR Draize eye irritation testS AT 4 Y= ¢
Auk =2 AF o] ghA|HE Neutral Red Uptake (NRU)
assay, Cytosensor Microphysiometer(CM) assay, Fluorescein
Leakage(FL) assay & MU AZE ol&sh= Wil
?lom  Bovine Corneal Opacity and Permeability
(BCOP) assay, Isolated Chicken Eye(ICE) assay<2}t
Isolated Rabbit Eye (IRE)
Test—Chorioallantoic Membrane (HET-CAM) assay
of o] Aojoliz MBS A7 4T 5 Feale
Ho] Qth(Freeman et al, 2010, Hartung et al,
2010), o]59 dAAEHS A=Y A=E ¢ A
1A TASFA|TF Draize eye irritation test2} o]
Auk-gake] Zpolo] thgt EAIZF AAEHEA A
7|2 QIthH(Wilson et al,, 2015),

o ofL7]o]| A Draize eye irritation test2 Tf
Askzl 91t szt d o) sidre] Zbs] ZgYEal
QltH(Doucet et al, 2006), dA OECD test
guideline 4920|% EpiOcular(MatTek, USA), HCE
(SkinEthic, France) Mdo] Exx]o] 9o, o]
YIS A4S 93 ATARES AEHoR WiEs
T 9JtHOECD, 2018). H:L SkinEthico|Al: HCE
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I Q3st AAo|tH(Van Rompay et al., 2018),
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Table 1. Test chemicals

Materials and Methods

QlFZtutm el e SkinEthic'MollA A|z2HE Zetndz
A A A BdstE AN ERE o] g3t 3%
g v} Aoz AT AR

o] Zuyt pxz, FEHIHE, 7|5HOR FASH,
71A, d3 2 HA BHAZEE JMKE EXo] 9
okl ZZAL 24-well plateo] ©7l gel

FEo] nPEo] lyzumdo] wizel g ujLE

2. NHE
AgFutmde] 434 vAIH BIL 919

Table 13} Zt} Table 19] 87| A&
est guideline 492¢f AA|Eo] A <
E£2 & MTT THAHMTT Reducer) % M
(colour interf.) AlJEAS 242t 150 AN =
4 NG EA 42 35S AEste] xgsiglon
Methyl acetate, negative
control> PBS(without Ca” &Mg*")& Ab23}¢IT,

3 (o

h=]
=
=l
s
h=]

oo HT o 2=

)

positive  control&

3. TENE AFZUNZA(Freeze-killed tissue)
A

MTT 4 AlEEd Hg A ASEHE &
lgztutxzl Azt Al 52 27| w2 AbE A=
ko157l Y3 FALE(-20T, -801)¢t &

=

=

(24417, 48AI1ZH& Hiro] A2 ATEA =

Test . 1 MTT Colour Physical
number Chemical CASRN Reducer interf. Form
1 Hydroxyethyl acrylate 818-61-1 N N Liquid
2 2,5-Dimethyl-2,5-hexanediol 110-03-2 N N Solid
3 Sodium benzoate 532-32-1 N N Solid
4 Diethyl toluamide 134-62-3 N N Liquid
5 Piperonyl butoxide 51-03-6 N N Liquid
6 1-(4-Chlorophenyl)-3-(3,4-dichlorophenyl)urea 101-20-2 N N Solid
. Y Lo

7 Methylthioglycolate 2365-48-2 (strong) N Liquid
2,4,11,13-Tetraazatetradecane-diimidamide,N,N’’-bis (4-c Y -

8 hlorophenyl)-3,12-dimino-,di-D-gluconate (20%,aqueous) 18472-51-0 N (weak) Liquid

'CASRN: Chemical Abstracts Service Registry Number
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£ ol&ste] Agstglon, Zb wello] e 300
u LA 92 & pre—incubationo] &4 2lFZd
o] insertE &A AAEHY Ao w2t EF &
235} th, Liquid and viscous E22 Xz A PBS
10 4y LE 229 HHo| AL B insert I 30 g
L(+2 p LA AAse] 30+28%F A&skqlon,
solid E2L& Az A PBS 30 y LE XZ9 ®WHI
A& & insert F 30 mg(+2 mg)¥ FX|3}o] 4A|7F
537 Agsglth. 24X F5 H A% liquid
and viscous 2L insert EHS PBS 10 mLOE 2
3] HHESlo] washing 3F%1 1L, solid E2L insert &
HS PBS 25 mLO & 13] washing 3}%t}. Washing
TR ST 24 Y ARE RS 448 AASH
Q3] post—soak periodE Z s}t Liquid and
viscous =AL 750 p Lo uj¢kdo] HE =
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4 L9 Hjool M8 F 370, 5% CO, ZA0|H 305
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Al5E7] 918 1 mLo] HjeFH o] 285 24—well plates
4o 2 o F & post—soak periode] &t QlFZtut
299 insertE & A 37C, 5% COy ZZo|A 18A|7F
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AEAZES 2437 9314 MIT assay® A4
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o] W=7 ARAFCE o]&F, liquid and viscous &
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formazang &3t Solid EHS A&3 ¥zt
TR EL jsopropanolo] 1.5 mLA EFEH 12-well
plateo| AFZIHEE O] insertE HIXAIZL F 2A47F
=} 300 rpmo||A] shakingds}o] 3} formazang
=519ttt &3 formazan 28-S 96—well plate]
200 y LA 23] WFHE B23}o] ELISA readers o] 83
570nm Pl EHES Z4sHec
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b 1=
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ol 3 zbutdo] SAYREAS PBS(without Ca
&Mg’)E g F MIT assayS A3 olgzbupm
o] AEZAYZEE(%NgC)S 100%=2 AR T 2
NEEAD AR BEES I Al B &2 A4lste
Uetglon, 2 A4

viscous B2 A|:EA

% TT(Mean Test Treatment) = (% TT1 + % TT2)/2
% TT1 = [ODTTl/mean ODTT] X 100
% TT2 = [ODTTZ/mean ODTT] X 100

9. MTT &¥2 A
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X
lo
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% NSMTT(NON SPECIFIC MTT REDUCTION
CALCULATION) = (% NSMTT! + % NSMTT2)/2
% NSMTT1 = [(ODki1 — ODgy)/ ODngelx 100

% NSMTT2 = [(ODkis — ODky)/ ODngelx 100

MIT SEAHER HzFoZ 2AF AZYZE
(FV, CORRECTED FINAL VIABILITY)& thaa} 7ol
AAYsE ATt

% FVe nsurr = (FVo wswrmit FVe nswrre) /2
% FVe nswrri = %TT1 — %NSMTT
% FVe nswrrz = %TT2 — %NSMTT

10. MY NZETS NEYZEE I 2T
o]x o]

Al
=4 = %
Al MTT assay ©AOA MTT solution *]XZ|3t
7} jopele A Y RAR o FHES 54

g 5
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ODrr-mrr: OD treated tissue without MTT incubation
% NSCliving = (% NSCuivingt + % NSClivingz)/2

% NSClivingt = [(ODrri—mrr / ODngel x 100

% NSClivingz = [(ODrro—mrr / ODngcl x 100

ro

A AdEds d2dos BAT A2AEE

|
thaf 2ol A4kt
% FV¢ Nscliving = (FVe Nsclivingt T FVe NSClivingZ)/ 2

% FV¢ nsciivingt = % TT1 — % NSCiiying
% FVc nsciivingg = % TT2 — % NSCiiving

Results

1. S3MNE AFUSAAN(Freeze-killed tissue)
A

SAAE dEzuzde AEAZE ZRAI
Table 29} e}, —20C 9 —80°C, 24A|7ka} 484 7F0
2 o] A% ® 5AAY Quzduzde) Az 4

Table 2. Cell Viability of freeze-killed tissue for setting
production conditions

Cell Viability (%) Tissue 1 Tissue 2 Mean STD

Living tissue 98.6 101.4 100 1.98

-20C, 24 hr 1.7 1.7 1.7 005

Freeze - 20C, 48 hr 1.8 1.7 1.7 005
killed

tissue -80T, 24 hr 238 2.6 27 025

-80TC, 48 hr 2.4 2.5 2.4 0.01
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288 BE 2AH e £F0 Ho] 24o] §
i g Ao gasgon, 27 2 Aol
solx) ghorch

MTT ZTHAEZQA methylthioglycolate=
incubation & HzfM oz MHIE doxgon o]
methylthioglycolate®] MTT solutioni} Ar% 282

e Ao B 4 gt

After incubation

Before incubation

Fig 1. Result of MTT reducer in Methylthioglycolate.
3. MY ofg Ty

2,4,11,13—Tetraazatetradecane—diimidamide,N,N" ~ —bi

After incubation

Before incubation

Fig 2. Result of colour inferference in 2,4,11,13-
Tetraazatetradecane-dimidamide,N,N''-bis(4-chloroph
enyl)-3,12-diimino-,di-D-gluconate (20%, aqueous).

4 o|=2 1ot
« 2O

5 A= 8 Mg 2

Qe RY S o st A2Hsh ATp Table 33t
)l Positive control®  ARMESE Methyl acetate
33115302 |9 743 AT AR BIste] Al@He]
AeHS &gttt 2,5-Dimethyl-2,5— hexanediol
z7o) AZAEE B}
10.22, 16,432 SHQlElo] A=e] Ffol7l YeAow
B WS FoleiA SAFUT WA 2
Piperonyl butoxide, 1—(4—Chlorophenyl)— 3—(3,4—
dichlorophenyl)urea2 £ A|gojA w|xI=Fo2 A

¢} Piperonyl butoxide=

O:

s(4—chloropheny1)—i,12—d11m1no—, di—oD—gluconate 590U} VRM viability®] AEYES R £ woxy
= .
(20%, aqueou‘S)PJ 745 oFeHweak) AHRS-S UEhf= = wo] N EHELS Bt
AR, 9 3 SobAom e A & sk g
A=A kokTt.
Table 3. The cell viabilities for test materials
Test . VRM! . . -
number Chemical Viability Tissuel Tissue2  Mean STD Prediction
NC PBS(without Ca?*&Mg?') - 95.2 104.8 100.0 9.61 -
PC Methyl acetate - 2.5 4.1 3.3 1.53 -
1 Hydroxyethyl acrylate 1.6£1.0 0.8 0.8 0.8 0.03 |
2 2,5-Dimethyl-2,5-hexanediol 0.2+0.1 0.2 10.4 5.3 10.22 |
3 Sodium benzoate 0.6%0.1 0.6 0.5 0.6 0.08 |
4 Diethyl toluamide 2.8+0.9 1.0 1.0 1.0 0.03 |
5 Piperonyl butoxide 96.5+3.5 78.4 94.5 86.3 16.43 NI
6 J-(4-Chlorophenyl)-3-(3,4-dichlorophenyljurea 1" 69 . 802 77.0 78.6 3.17 NI
7 Methylthioglycolate 5.5+7.4 0.0 0.0 0.0 0.00 I
2.4,11,13-Tetraazatetradecane-dimidamide, N,N"’'
8 -bis(4-chlorophenyl)-3,12-diimino-,di-D-gluconate  1.3+0.6 1.5 1.5 1.5 0.04 |

(20%.aqueous)

'VRM : Valid Reference Method, Unit: %, NI: Non-irritants

, 1o Irritants
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Discussion
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