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Comparison of HET-CAM Eye Irritation Test for Products and Ingredients

QIU Lu' LI Xiaodin' BIAN Li-na' YOSHIHIRO Yamaguchi.’
(1. Shanghai Entry-Exit Inspection and Quarantine Bureau of the P. R. C Shanghai 200135
China; 2. KOBAYASHI Pharmaceutical Co. Ltd. Osaka 567-0057 Japan)

[Abstract] Objective To compare the adaptability of HET-CAM eye irritation test for products and ingredients.
Methods Test 19 ingredients and 23 products by HET-CAM and Draize eye irritation protocol. Compare the data from in
vitro and in vivo test. Result Compare in vitro data and in vivo data The Kappa coefficient  sensitivity specificity are
0.826 100% 85.75 for ingredient. 0.531 81.8% 77.8% for cosmetics as well. Conclusion HET-CAM eye irritation
test can be used to be alternative test of Draize test. HET-CAM system is more suitable for ingredients test.
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Tab.1 Evaluation by reaction time method
o (Score) (Classification)
IS<5 / (non/slight irritation)
5<IS<9 (moderate irritation)
IS=10 / (severe irritation)
° 2.5.2 (ES)
o 6 ES =6 N
2.2
2.5.3 0.9%
o 0.3 mL IS 0; 1% SDS 0.1
mol /L. NaOH IS 10 ~19 o



2011 3 21 3 Chin J Comp Med March 2011 Vol.21. No. 3 29
2 4 Draize HET-CAM
Tab.2 Evaluation by end-point assesment Tab.4 The result of classification of two tests for products
(Score) (Classification) HET-CAM (HET-CAM classification)
Draize
ES<12 / (non/slight irritation) (Draize classification) / / . (Sum)
12<ES<16 (moderate irritation) (Severe)  (Moderate) (Non/Slight)
ES=16 / (severe irritation) (Severe) 10 2 0 12
(Moderate) 2 0 0 2
2.6 Drai /" (Non/Slight) 2 0 7 9
. raize (Sum) 14 2 7 23
€ ) (2007 Draize = 73.9% ;HET-CAM = 85.7%;
) 3 = 77.8% ; McNemar P = 0.003 Kappa = 0.531; =
22.2% ; = 14.3%
2.7 Note: Compared with Draize test Concordance rate = 73.9% ; HET-CAM test
P P T . _ B
HET-CAM Sensitivity = 85. 7%  Specificity = 77. 8% ; McNemar test P =0.003 Kappa =
0.531; False positive rate =22.2% ; False negative rate = 14.3%
SPSS 11.0 _
3.2 Draize HET-CAM
Kappa o )
19 Draize
3 89.5%
. 100% 81.8% (  5)- SPSS
3.1 Draize HET-CAM
Kappa 0. 826 °
23 ( 3)
Drai 5 Draize HET-CAM
raize i ) )
Tab.5 The result of Draize and HET-CAM for ingredients
73.9% 85.7%
(Name) Draize (Result) HET-CAM (Result)
77.8% ( 4) ° SPSS Kappa Ethanol (severe) / (severe)
0.531 o Tween80 /" (non/slight) /" (non/slight)
Isopropyl Myristate /" (non/slight) /" (non/slight)
3 Draize HET-CAM Tween20 /" (non/slight) /' (non/slight)
Tab.3 The result of Draize and HET-CAM for Products )
Polyoxyethylene (10) . .
. /" (non/slight) /" (non/slight)
. HET-CAM Hydrogenated Caster Oil
) (Sort) Draize (Result)

(Code) (Result) Butanol (severe) / (severe)
2007006 (eye cream) / (non/slight) / (non/slight) Glycerol [ (non/slight) /" (non/slight)
2007020 (conditioner) /" (non/slight) / (non/slight) Benzalkonium Chloride (severe) / (severe)
2007021 (shampoo) (severe) (moderate) SDS (severe) / (severe)
2007025 (eye cream) /" (non/slight) I (non/slight) Ca Mercaptoacetate Trihydrate (moderate) (moderate)
2007026 (eve crealln) I (non/slight) I (non/slight) Na N-Dodecanoylsarcosinate (severe) / (severe)
2007030 fac : severe /

(face cleaner) (severe) (severe) Sucrose Fatty Acid Ester /" (non/slight) /' (non/slight)
2007036 hair dy ) / seve Polyethyl

(hair dye) (moderate-severe) (severe) olethylene /" (non/slight) /" (non/slight)

) ) Glycol Monolaurate (10E. 0.) i}
2007042 (eye cream) / (non/slight) /" (non/slight) . . ) .
4-Dimethylaminobenzoic Acid . .
2007043 (concealer) (moderate) / (severe) ’ /" (non/slight) /" (non/slight)
2007045 (sh ) ( ) I Coon/slight) 2-Kthylhexyl Ester
Shampoe severe nonishen Cyclopentane /" (non/slight) /' (non/slight)
2007047 ('shampoo) (severe) / (severe) .T X , Idieh h
2007048 (shampoo) (severe) / (severe) oluene (non /s 1g 0 (moderate)
2007049 (face cleaner) (severe) / (severe) 1-Octanol I (non/slight) (moderate)
2007052 (body wash) (moderate) / (severe) n-Hexanol (moderate) (moderate)
2007053 (body wash) (severe) / (severe) Acetone (severe) / (severe)
2007054 (toilet water) / (non/slight) / (severe)
2007056 (spray) /" (non/slight) | (non/slight)
2007057 (face wash) / (non/slight) / (non/slight) 4
2007059 v / severe
(dishware cleaner) (severe) (severe) ( )
2007060 (detergent) (severe) / (severe)
2007061 (detergent) (severe) / (severe)
2007062 / (non/slight) / (severe) Draize
(glass cleaner)

2007063 (severe) / (severe)

(powerful detergent)
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6 Draize

HET-CAM

Tab.6 The result of classification of two tests for ingredients

HET-CAM (HET-CAM classification)
Draize
(Draize classification) / . / (Sum)
(Severe) (Moderate)  (Non/Slight)
(Severe) 6 0 0 6
(Moderate) 0 2 0 2
/" (Non/Slight) 0 2 9 11
(Sum) 6 4 9 19
: Draize = 89.5% ; HET-CAM =
100% ; =81.8% ;McNemar P =0.000 Kappa =0.826;
=28.2% ; =0%

Note: Compared with Draize test Concordance rate =89. 5% ; HET-CAM
test Sensitivity = 100% Specificity = 81. 8% ; McNemar test P =0.000
Kappa =0. 826; False positive rate =28.2% ; False negative rate =0%

3R
2009 3 .
(ECVAM)
70 30
10
. HET-CAM
2003 ~ 2006 ICCVAM-NICEATM (
) ECVAM
BCOP.ICE IRE ( ) 2006 11
NICEATM
2009 9  BCOP ICE
OECD TG437  TG438
. 2000 5  ICCVAM

ICCVAM Ocular Peer Review Panel(ICCVAM

) BCOP
( ) HET-CAM
EU( ) GHS(
)

S BCOP
ICE OECD
9
- HET-
CAM
HET-CAM
3R o
B HET-CAM
Kappa
0% o
73.9% Kappa
o 14. 3%
0%
o 1 2
HET-CAM
HET-CAM
NICEATM o Draize
HET-CAM
HET-CAM
0 HET-CAM
12 5
12 HET-CAM
11 12
HET-CAM



2011 3 21 3

Chin J Comp Med March 2011 Vol.21. No. 3 35

OECD Guidelines for the Testing of Chemicals Test No. 437:

Bovine Corneal Opacity and Permeability Test Method for

the Cynomolgus Monkey ( Macaca fascicularis) > A practical 9 Tegelenb osch RA De Rooij DG. A quantitative study of
guide for routine morphological staging ] Toxicologic spermatogonial multiplication and stem cell renewal in the C3H/
Pathology 2007 35(3): 395 -404. 101 F1 hybrid mouse. Mutation Research 1993 290:193 —200.
Jahnukainen K Ehmcke J Schlatt S. Testicular xenografts: A 10 J .
novel approach to study cytotoxic damage in juvenile primate 2003 26 (3): 144 -147.
testis J . cancer research 2006 66(7) :3813 —3818.
Clermont Y . The cycle of the seminiferous epithelium in man ( )2010-08-06
J . American Journal of Anatomy 1963 112: 35 -51.
30 )
HET-CAM Draize Identifying Ocular Corrosive and Severe Irritants.
5 OECD Guidelines for the Testing of Chemicals Test No. 438:
Isolated Chicken Eye Test method for Identifying Ocular Corrosive
and Severe Irritants.
HET-CAM 6 ECVAM DB-ALM:INVITTOX protocol n°96.
° 7 ECVAM DB-ALM:INVITTOX protocol n°47.
HET-CM 3 1 2 8 http://iccvam. niehs. nih. gov
9 SIRC
I . 2008 22(6) :473 —476.
10
Draize JH Woodard G Calvery HO et al. Method for the study
J . 2006 20(6) :402 —405.
of irritation and toxicity of substances applied topically to the skin iy
and mucous membranes J Pharmacol Exp Ther 1944 82:
J . 2004 33(3):279 -283.
377 -390. I
OECD Guidelines for the Testing of Chemicals Test No. 405:
J. 2004 20(10) 11213 — 1214.
Acute Eye irritation/Corrosion
2007:112 - 115.
( 120100840



