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The Application of Good Laboratory Practice (GLP) on in Vitro Skin Iitation Test

Won Hee Lee, Nam Soo Kim, Bora Kim'
Ellead Co., Ltd.

ABSTRACT. Various guidelines of alternative test have been published following increased interest in
alternative test. Among these guidelines, in vitro skin irritation test is composed of applying a test substance on
an artificial human skin model and determining skin irritation measured by cell viability assay using MTT test
method. To perform this test to become objectively and reliably, we built all the test procedures following Good
Laboratory Practice (GLP). This paper introduces the in vitro skin irritation test method using a human skin
model and describes the process how researcher have been through to comply with GLP.

KEY WORDS: Skin imritation, Reconstructed human epidermis, GLP

AAEE A 5 EHgo] BEstA o] RojA|il vt
olof whef AFFEFAF AT AIA FA
Ste dehgela Al FEHAAdHE AAls
S A Tbell 71ofstal SRR AAl W Sl
o A7 =4 s FATIAA V1= o

FE SAAY FEUHAANEH Zhol=kel T ol
tsto] AR7IA| In chemico BEfO|= HFS-S o] &3
272 ASH (Direct peptide reactivity assay,
DPRA)Z SA|ZuRgAl AT RES o8t ShaaA

Received: 7 October 2016
Revised: 3 November 2016
Accepted: 4 November 2016

* Corresponding author: Bora Kim
325, Hwangsaeul-ro, Bundang-gu, Seongnam-si, Gyeonggi-do
13590, Korea
Tel: +82-31-709-9070
E-mail: bora0507@naver.com

dxlo] F7F AGE AT, ol=gt

AR FARE 3R Yt
Nee $EHORA S AYFEY P Ao
-

I

PR o o P I o i o e A R e B
ek Are HYEAEHE7]IE (Good Laboratory
Practice, GLP)o| w2} AJ@3t Amefal %o QL

E19] =AY OECD
EL Aox7h QAse FEUAATHC e 4

EOHHA 1A Al 2015-14
B ARE CLP 9% u]g)
AR g W
1-5].‘_‘:_ GLP /\]/\Eﬂ% ]

?;5:! —1n =
gt

>~
jui)
11kad
>
N,

<
=2
>
11kad
>
1)
>
ju)

o 4> o

32
N
i=)
Sl
2
o,
N
N
2
H

HIRYNEE=TZE (GLP) ©I8l

Bl /gA R EE| 7| =(GLP) = B AFAT A A 7]
= A AR - Ay - Hd -7

q Gk
= AAR 7y 9 ojof BelE Ak AFE 74
S Ae WETh GLPL ohAly, SAHEM, ookl



24 - Journal of Alternatives to Animal Experiments

2
i

_\ﬂ

ox

H:

_1

il

4

O%",

ol

o

rlr

120

i}
O oX of i
mo tr ob 22T

-

-z
ol
>
u )
rE
éé
N9
>
)
£
v,
10,
M
o
2
o
il
oy, K
s
g R o ofy N

o -
1%

O

-4

ox,
o
m&
),
L*
o
v

H oo
(b ¢
>
juie)
2
1o
=T}
oS fllo

N
e
el
ﬂ G
. md
i)
ey
Hu)
N
o
i)
10
e
i
>
wr
el
ool

A4 Bol A8 Aggel Aus B, 7
5& Tulstolel stk wut ope} o WE Al

[¢)
| whggle]l BeEL 718G 4 YRS A5
SRzl RE Al A AT EER

U 44 oo 1 o f d

Y
il
T
r.l
>,
[U_L.

1 rio
on of
EN
Y
é
é
ol
)
5
>
[U_L.
A
N

ol

Y31 A2E E A

11 %
SRS Holsts guE Losta ek (94bA
Foe7|EsdA, 2014)

QINISRYS o[ got MHAIABe)

GLP = A=l

Table 1. Skin irritation categories in UN GHS

GHS(Globally Harmonized System of Classification
and Labelling of Chemicals)@?} EU CLP(European
Regulation on the

Commission Classification,

Labelling and Packaging of Substances and
Mlxtures)oﬂfxﬂ HZE 2(Category 2)o] dFdle= =4
A=EAE Rkl qlek (Table 1),

7129 8% HRAFARL 19819 AHH ORCD
Test guideline 404; Acute Dermal Irritation /
Corrosion®] et E7]9] wRo] AHAES HEs)
of WREEAYI WEATHE oSG A A
FEEOA AT FFS Suekn 719 5)wet o7
wne AGABIE QA G 5o BAT BT
of weh FROUAARC] AE Y ofo] wheh 1
HAA HHEO Test guideline 430; In Vitro Skin
Corrosion: Transcutaneous Electrical Resistance
Test (TER), Test guideline 431;
corrosion: reconstructed human epidermis (RHE)
test method, Test guideline 435; In Vitro
Membrane Barrier Test Method for Skin Corrosion
ol AREHHEA dAlEL o, vRASAH RIS
Test guideline 439, in vwvitro skin irritation:
Reconstructed Human Epidermis Test MethodZ T}
AE e, o] F AT B Aol AzolokEelu
E5E GLPE IS FEUAAES Ao RES
o] g3t THAIAHHOZE OECD test guideline 439,
in vitro skin irritation: Reconstructed Human
Epidermis Test MethodZl= A|ES 2 20139 7Y 26
dof AAE = 20159 7Y 28Uof stz AH wf
el 0| vies AFolREruR oA 21id
499) “HFE EBHAE FEAAAGY solSeel
V), ATEREE o8T TRATAG S D
ub gle} o ARBe QAo W Amel ZHAHA A
IE(keratinocytes) &  ¥71¢F HA|S AW =FAIX

In vitro skin

- =

Categories

Criteria

skin reactions; or
Irritation (Category 2)
(applies to all authorities)

(1) Mean score of =2 2.3 and <
of 3 tested animals from gradings at 24, 48 and 72 hours after patch removal or,
if reactions are delayed, from grades on 3 consecutive days after the onset of

4.0 for erythema/eschar or for oedema in at least 2

(2) Inflammation that persists fo the end of the observation period normally 14 days
in at least 2 animals, particularly taking into account alopecia (limited area),
hyperkeratosis, hyperplasia, and scaling; or

(3) In some cases where there is pronounced variability of response among animals,
with very definite positive effects related to chemical exposure in a single animal
but less than the criteria above.

Mild Irritation (Category 3) Mean score of 2

(applies to only some
authorities)

1.5 and <

2.3 for erythema/eschar or for oedema from gradings in
at least 2 of 3 tested animals from grades at 24, 48 and 72 hours or, if reactions are
delayed, from grades on 3 consecutive days after the onset of skin reactions (when
not included in the irritant category above).
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Proficiency substances

Figure 1. Test result of validation study using proficiency substances

(air-liquid) AEjoA] FE=E3st & Bl 3xdyo=
AASE 2Ae] #Fu uHEEH(Reconstituted human

skin equivalent model)& ARETIC}F (ZwlA,
2013). o] AT | AFEEE AL F A

A7l MTT(3—(4,5-Dimethylthiazol—2—yl)
Diphenyltetrazolium Bromide)S *]&|s}o] AY
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Table 2. The proficiency substances (OECD TG439, 2004)

WRAAT A ARAEEG o §5t] 4% (Stratum

basale), §=+Z(Stratum spinosum), I}3Z(Stratum

granulosum), Z}2Z(Stratum corneum)< X3st=
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AgEd | CAs 9z [OECD TG 4049 W2 in vivo A5 |[E24 44|  UN GHs ¥F
W 9 3824 (Non-classified Chemicals)
Naphthalene acetic acid 86-87-3 0 k| w9 (MA)
Isopropanol 67-63-0 0.3 N =) HE 9 (M)
Methy!l stearate 112-61-8 1 A W 9] (WA=
Heptyl butyrate 5870-93-9 1.7 =) HE 9 (GHS B 3)
Hexyl salicylate 6259-76-3 2 A WMFE 9] (GHS H3 3)
W 22 2% 3824 (Classified Chemicals)
Cyclamen aldehyde 103-95-7 2.3 o =) W2
1-bromohexane 111-25-1 2.7 N A HF 2
Potassium hydroxide (5% aq.) 1310-58-3 3 A A HE 2
1-methyl-3-phenyl-1-piperazine 5271-27-2 3.3 LA W2
Heptanal 111-71-7 3.4 4 A HT 2
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Figure 2. Flow chart of fest procedure
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