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The introduction of alternative method of reconstructed human skin
equivalents for the assessment of skin irritation

Kim, Bae-Hwan
Dept. of Public Health, College of Natural Sciences, Keimyung University

Abstract

Because many materials for skin application can induce the skin irritation, we should evaluate the
primary skin irritation test. Recently, several alternative in vitro methods to Draize skin irritation
test using rabbits have been developed. The most promising alternative method for skin irritation is
the using of reconstituted human skin equivalent model(RhE). In this study, we introduce the devel-
opment status of RhE model, principle and procedure of test method, and validation method. Further
studies are in progress to improve the test protocols and the validation studies for KeraSkin™ de-
veloped by Korea in order to be certified internationally.
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Fig. 1. The test sites of NZW rabbit

Table 1. The criteria of primary skin irritation test
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o}F 7pH & ZTuk (S9to 7 ¢ Aud Ar) 1
ek Zqt 2
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5 34

FFol A3 gl
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Ao BF 5
(38 Fol &34A WdHr}t 7=E 49
%9 3% (9 Imm AZ Fof23E 49 3
AF BE (Imm o) Folo2n mEFHY uhf|7A]
¥ 49

QFA - IAAFAF(PLL) % A

0 -050 Non irritant (FA=) AH87Vs
051-200  Mildly irritant 3= AHEExRA
201-500  Moderately irritant (F2%) AH8-E 7}
501 o)A Severely irritant . (A=) AH8-E 7}

*P [.I.: Primary irritation index, Y Total Score of eryth—
ema and edema /(Animal No. x 4)
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Fig. 3. The structural comparison of human skin
and 3D cultured reconstituted human skin equiv—
alent model
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Triton X-100 1%E A glsle] ETH0 (effective
time, A¥E7F 50% AEs= A7HS A5t} 7]
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Table 2. Acceptability ranges for negative control OD
values of commercial RhE kits

Lower acceptance limit|Upper acceptance limit
EpiSkinTM >06 <15
EpiDermIM >1.0 <25
SkinEthicTM >12 <25

Table 3. Acceptability ranges for IC50 or ET50 values
of commercial RhE kits
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Table 4. Minium list of reference chemicals for deter—
mination of accuracy and reliability values for similar

Lower acceptance | Upper acceptance
limit limit
EpiSkinTM
(18 hours treatment | IC50 = 1.0mg/ml | IC50 = 3.0mg/ml
with SDS)
EpiDermIM B B
(1% Triton X-100) |ET0 = 48 hours |ETS0 = 87 hours
SkinEthicTM ~ B
(1% Triton X‘lOO) ETS0 = 4.0 hours|ET50 = 9.0 hours
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In .
, CAS |Physi|pipo| VEM n/UN GSH
Chemical cal vitro | in vivo
Number | state sceor Cat. Cat.
1-bromo-4-chlo| 6940-78-9 |Liquid| 0 Cat. 2 | No Cat.
robutane
diethyl o
84-66-2 |Liquid| O |No Cat.| No Cat.
phthalate
naphthalene .
. K 86-87-3 | Solid | 0 | No Cat.| No Cat.
acetic acid
allyl A .. - < <
pﬁe%oxy—acetate 7493-74-5 | Liquid | 0.3 | No Cat. | No Cat.
isopropanol 67-63-0 |Liquid| 0.3 | No Cat. | No Cat.
4-methyl-thio-b | 3446-89-7 |Liquid| 1 | Cat. 2 | No Cat.
enza(fde yde
methyl stearate| 112-61-8 | Solid | 1 | No Cat. | No Cat.
No Cat.
heptyl butyrate | 5870-93-9 |Liquid| 1.7 | No Cat. | (Optional
Cat. 3
No Cat.
hexyl salicylate| 6259-76-3 |Liquid| 2 | No Cat. | (Optional
Cat. 3
No Cat.
cinnamaldehyde 104-55-2 |Liquid| 2 Cat. 2 |(Optional
Cat. 3)
1-decanol? 112-30-1 |Liquid| 2.3 Cat. 2 Cat. 2
a‘ﬁ’eﬂ?}élgn 103-95-7 |Liquid| 2.3 | Cat. 2 Cat. 2
1-bromohexane | 111-25-1 |Liquid| 2.7 | Cat. 2 Cat. 2




2= chloromethyl
3,5—dimethyl-

4*meéhoxypyridi

86604-75-3| Solid | 2.7 | Cat. 2 | Cat.

e 629-19-6 |Liquid| 3

g I pronyl

No Cat. | Cat.

otassium
hg)/ roxide (5/0

1310-58-3 |Liquid| 3 | Cat. 2 | Cat.

benzenethlol,

l)l dimethyle
thy 2-methyl

7340-90-1 |Liquid | 3.3 | Cat. 2 | Cat.

1-methyl-3-phe | 5271-27-2 | Solid | 3.3 | Cat. 2 Cat.

nyl-1-piperazine

heptanal

111-71-7 |Liquid| 34 | Cat. 2 | Cat.

tetrachloroethyle | 127-18-4 |Liquid| 4 | Cat. 2 Cat.
ne

VRM, Validated Reference Method; UN GHS, United

Nations Globally Harmonized System of Classification and

Labelling of Chemicals
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