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SA4 42 disf 7 ol Holgk AR F JHA A Al@HE ol 8-3 validation study
 ARERSL 2 F EA ¥Hes §339 §ELTE o83 HET-CAM assay
(Luepke, 1985) %} neutral red/kenacid blue assay(NR/KR)(Borenfreund and Puerner, 1985) 0] A €15
Ak 3 olF oY yete AFIEC] A AdHel g B AFE APsger
internati-onal B interlaboratory research program < &3 validation study & X 3PA|H Q3

Atk

As £ 9y

Validation study & 93 Z3+4
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At ARE gl ¥y AHele 4d T WS Rol Yo It ARk 7+
74 o] AR FEA st datel] wix gl Y A K White leghorn) S AF AT 7]
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9B g2 L APEAY score T HFEH TzaAstg Ao 9l SR AHAZF score
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Cytotoxicity test

Cytotoxicity test = neutral red uptake assay & A A3F3ItE o] WEE F84 vital dye <!
NR(3-amino-7-dimethylamino-2-methyl-phenazine hydrochloride) & ©[-& 3} viable cell count
Hojr}. NR(3-amino-7-dimethylamino-2-methyl-phenazine  hydrochloride) intact plasma
membrane 2 EH3hA viable cell 9 lysosome o] FHEH™ cell surface & lysosomal
membrane °] damage & T B3 dye incorporation & O E = viable cell count o] £ ©]
3ttt Alg ME 5 mouse fibroblast cellNIH 3T3) 9} humane skin keratinocyte(HaCaT) S
o} 85+ 2 v DMEM 1A (10% FBS $-) A 37C, 5% CO, humdified incubator Z 73 3} A
g 7, AR 20 7HA EEE 24 A T4 JAF F viable cell & OD 2 FA 31

T data & 7122 2 AGRRY B LC, S T

In vivol/in vitro correlation

1) HET-CAM test & Cytotoxicity test 2} Draize eye irritation 3} 2] validation study
HET-CAM ZA3#Q «Q"3t 2 Cytotoxicity test & A LCy ¥} Draize el A
MMAS, MAS °l| 34 linear correlation 7} rank correlation 352 ztz EA5t P, ¢tAdw
9 zt B9 Hoj @& ZAdd dME FYF YHeE 4BPEE BHIUT E,
HET-CAM Z#9] “Q"## Cytotoxicity test B3] LC,y % T Y3 Wiz FAAEE
4353t Cytotoxicity test 23} 3 cell line 79 FBAEE B2 817] Yl 2 cell line

59 LC,, &S H 3} linear correlation & 418} Q).
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2) HET-CAM test 9] Interlaboratory Validation Study
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3L 10% sodium hydroxide 7} 7+3 ¥£& FXE& R .27 Tween 20(sorbitanpolyoxyethylene
monolaurate) 100 %7} 7} *& £AE B Atk Invivo 9 3% 10% sodium hydroxide 7}
N S FXNE BIYO™ 30% propylene glycol ©) 7HE @ AIFFAE H T
Cytotoxicity test &1 73-9-= 10% benzalkonium chloride 7} A}=0} 7+ A U3 30% PEG
400 o A% Aol b HEA Utth
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correlation coefficient & Z+Zt 1 A} 0.71541, 0.659, 2 =}, 0.740, 0.754 L3 1 A} 0.720, 0.623,
2 2} 0.747, 0.657 ©] 121, Cytotoxicity test &+ MMAS, MAS 2}2] linear correlation coefficient
9} rank correlation coefficient = NIH-3T3 M ¥F2] A9 Z+7Z} 1 &} -0.386,-0.766, 2 & -0.289,
-0.792 183 1 & -0.415,-0.788, 2 &+ -0.315,-0.818 |tk HaCaT MEF¢] A% -0317,-
0.873 123 -0.347,-0.884 $ATHTable 3, Figure 1, 2).

HET-CAM 3 MMAS ] Z##A4 F& JA4E Hols AL AA 207 A& T
55% Rom d@Agol FXNEL AEE 15% AEAT A@AEol FA ¥ AR B4,
MMAS oA += slightly irritating & 2 4] ¥t HET-CAM oA = severely irritating & Y EHHE
& ZEA] polyoxyethylene(15)nonylphenyl ether, a -olefin sulfin sulfonate, sodium cocoylglutamate
7F Addch

W. Steiling 52 97 71x] A5 )32 3l prevalidation study °4 POE group < 7131

fatty alcohol ether 7} &3 oA Rojubs ANz eka ojobr] stn Qla, F2 4w

ok
flo

B
ol ¥ F 9ol olEttm RudHth L T2 formulation & AFE T
validation study ©|4], slightly irritating 232 90%2 FL FAAEL RS2 severely
irritating potential & 7FA&= B39 B$E 53%7F X3 MMAS o dis] F4i HIt
He BFE BATKW. Steiling er al). £ A A9} vlud B of & Ao A#AA o
o A st MMAS o diE 3 FrksE AEE 2tk 234 false positive BHE
S YEE= Triton X-100, sodium lauryl sulfate &= Bl 3 F3A o] FA4 Jebda 43 o
A e 3714 AR F 27FA Al&E Cytotoxicity data A H.gho] ¥ o] HET-CAM #%
Cytotoxicity & L& 3t battery system 2.2 T8 AT 2 AdL diAT & As 7t
AE& Bo FA od AFde AEY FF R FE AAANE nes B o yEd ¥

e BAHOAT 25 n9d Bagol Jx Ao wth

HET-CAM test, Cytotoxicity test 2} Draize {2 Z+ 792 correlation

HET-CAM W3} Draize Y9 249, &2, 259 correlation coefficient = linear correlation
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coefficient 7} 1 2 0.602, 0.481, 0.724 2.5 2 2} 0.604, 0.567, 0.768 ©]1T}. Rank correlation
coefficient = 1 &} 0.542, 0.358, 0.623 ©| AL 2 3} 0.584, 0.476, 0.631 o] AT}, o] F 24 A3+
Agto] gk A#A o] 0768 2 7H ¥ kL, Cytotoxicity & Draize Wl Z+ H-Hd 43
AN = Ztat &), Aol sl linear correlation ¢ 3% 0.269, 0.261, 0.311 o} QL rank
correlation ©] 7% 0.669,0.576,0.793 ] F&AAAE B A AN 7 2 ZH4ES
B tKTable 3). ©]¥ A= dFES] o] A i3 ¥vg& RolA 533 7z
groju} FAo) st ¥E-& YERRA o] wiEQl RAeE Aztgc

HET-CAM test 2] Interlaboratory Validation Study |

25 6 M =W A AFUA ~F) oM ) HET-CAM test 238 @3t 442 F
A4 9 AHE 247 linear correlation 2 rank correlation & T3t} Zh A @Az
H8/AE 438 HTable 1).

Linear correlation coefficient 4] Z#g H¥ Hutxoz FAFAIL 0589 ~ 0.954 9
WAL, 53] AALSE BAL ALol9] 79 0.954 ©]12H, E A9} F AL Alole] A9 0.942
E w2 A8FAE Btk I 9ok AARS DA AFel9] A-90.589)9F B A9} D A}
Atele] B-0.638)E Addstis dAZ & FRBAE YA ATKTable 4, Table 5).
FAAE Abole] F#AJL 1 A validation o4 2.t} 2 3} validation oA FolA I YA T A
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Table 1. List of the co-operating organization for validation

Cosmetic industry corporation
FHIA Y= FFE
FHYAL B F o gs
F24 84} LG 33t

FH AL o} FF
FH AL e %
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Table 2. List of the test substances and their characteristics

Sample

Classification

Test substances(Abbreviation) Concentration Nature pH
No..
S-1 Sorbitanpolyoxyethylenemonolaurate 100 % Nonionic Liquid 47
20(Tween 20) SAA’ solution
) Sorbitanpolyoxyethylenemonolaurate 100 % « « 47
80(Tween 80)
$3 Sorbitanpolyoxyethylenemonolaurate 100 % « « 45
85(Tween 85)
S4 Polyoxyethylene(10)nonylphenyl ether 20 % « « 6.42
(Emalex NPL-10)
S5 Polyoxyethylene(15)nonylphenyl ether 20 % « « 5.8
(Emalex NPL-15)
-6 Polyoxyethylene(10)octylphenyl ether 20 % w w 63
(Emalex OP-10)
-7 Polyoxyethylene(12)nonylphenyl ether 20 % « « 4.9
(Emalex NP-12)
S-8 Sodium Lauryl sulfate(SLS) 10 % Anionic SAA “ 4.92
S-9 Sodium laureth[3] sulfate(SLES) 10 % « “ 3.2
S-10 | Ammonium laureth[3] sulfate(ALES) 10 % “ “ 4.85
S-11 a -olefin sulfonate(AOS) 10 % “ “ 11.21
S12 Sodium cocoyl glutamate 10% « w 5.64
(Amisoft CS-11)
Pol ioni
S-13 olyoxyethyleneoctylphenol 10 % Nonionic « 6.2
(Triton X-100) SAA
S-14 Benzalkonium chloride(BKC) 10 % Cationic SAA “ 5.5
S-15 Polyoxyethylene 23 lauryl ether 20 % Nonionic « 49
(Brij 35) SAA
S-16 Propylene glycol(PG) 30 % “ “ 6.28
S-17 Polyethylene glycol 400 (PEG 400) 30 % « “ 7.09
S-18 Triethanolamine(TEA) 10 % Anionic SAA “ 10.4
S-19 Sodium lactate(SL) 20% “ 7.97
S-20 Ethanol 30 % Alcohol “ 6.2
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Table 3. Correlation between the HET-CAM test, Cytotoxicity test and Draize eye irritation test

Draize Eye Irritation

MMAS* MAS® Cornea Iris Conjunctiva
HET-CAMtest 1 z} 0.71541 0.720 0.602 0.481 0.724
Q) 2 =} 0.740 0.747 0.604 0.567 0.768

Cytotoxicity test NIH-3T3 1 =} -0.386 -0.415 -0.357 -0.346 -0.407

HaCaT 1 3} -0.317 -0.347 -0.295 -0.287 -0.344

HET-CAM test 1 =} 0.659 0.623 0.542 0.358 0.623
(0)) 2 2} 0.754 0.657 0.584 0.476 0.631
Cytotoxicity test NIH-3T3 1 X} -0.766 -0.788 -0.741 -0.730 -0.709
(LCs) NIH-3T3 2 &} -0.792 -0.818 -0.669 -0.576 -0.793
HaCaT 1 % -0.873 -0.884 -0.741 -0.638 -0.856

*, modified maximum average score

*, maximum average score
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Table 4. Correlation of the HET-CAM results between six laboratories (Pearson’s linear)

A. 1-st validation

Correlation Coefficient (Linear)
Labs A& B & CcC & D & E & F &
A& 1.000
B & 0.797 1.000
C & 0.755 0.797 1.000
D & 0.840 0.547 0.513 1.000
E & 0.933 0.771 0.786 0.880 1.000
F & 0.891 0.800 0.884 0.763 0.946 1.000
B. 2-st validation
Correlation Coefficient (Linear)
Labs. A& B & Cc & D & E & F &
A & 1.000
B & 0.954 1.000
C & 0.891 0.917 1.000
D &) 0.589 0.638 0.726 1.000
E & 0.810 0.769 0.802 0.848 1.000
F & 0.852 0.802 0.816 0.798 0.942 1.000
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Table 5. Correlation of the HET-CAM results between six laboratories (Spearman’s rank)

A. 1-st validation

Correlation Coefficient (rank)
Labs. A& B & CcC & D & E & F &
A &) 1.000
B & 0.293 1.000
C & 0.091 0.226 1.000
D & 0.646 0.028 0.436 1.000
E & 0.642 0.111 0.538 0.938 1.000
F &) 0.599 0.192 0.489 0.783 0.899 1.000

B. 2-st validation

Correlation Coefficient (rank)
Labs. A & B & C & D & E & F &
A & 1.000
B &) 0.566 1.000
C & 0.707 0.261 1.000
D &) 0.945 0.568 0.755 1.000
E & 0.884 0.573 0.859 0.915 1.000
F &) 0.795 0573 0.851 0.860 0.946 1.000
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Table 6. Correlation of the interlaboratory cytotoxicity results

Correlation Coefficient (Linear)

Cell lines NIH-3T3 1 &} NIH-3T3 2 2} HaCaT 1 2}
NIH-3T3 1 #} 1.000
NIH-3T3 2 &} 0.648 1.000
HaCaT 1 &} 0.585 0.953 1.000
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Figure 1. The relationship between the HET-CAM test score and modified maximum average
score (MMAS) of Draize eye irritation.
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A. 1-st validation
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Figure 2. The relationship between the cytotoxicity test score and modified maximum average
score (MMAS) of Draize eye irritation.
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