Table 12.

Summary of the statistical analysis of the viability for each chemical,

i, Lab.
Chem.| Stat.| a b o d 8 |
Mean| 179] 245/ 144 110 319 120
o1 |-Sd ] 113 198 52| 29 64 20
Min | 112 104 106l 91| 252 104
Max | 310 47.1] 203 143 38.1] 143
Mean| 738 7 7 6 727
02 |-Sd 77014 19] 176 12 4.
Min | 652] 61.7] 858 676] 764 67.2
Max 89,7
[Mean| 104.7] 985] 945 106.4] 1133] 84.8[ 101.
03 |-Sd 41| a6l 13 58 141] 27 a.ﬂ
[ Min | 1008[ 933 93.1] 101.4] 1039] 925 93
Max | 109.1] 1023] 957] 1128 1296/ 978 111.1
Mean| 9 7. 2] 1018
04 |-Sd (] 15 g
Min | 9 944] 97.1] 98
Max | 106.3] 100.2] 99.9] 106.1
Mean| 770 727 919 720
05 |-Sd 25 114 31 6.8
[ Min |_74.1] 61.7] 89.2] 66.1
Max | 785 845 952 794
| Mean 'TI 812 921
d 6. PR
e e e B R B
Max | 925 835 836] 102
[Mean| 182 122[ 174] 184
07 |-Sd 57 3 30 42
[ Min 26 108 152 138
Max | 24.1] 132] 208] 21.7
Mean| 99.1] 974] 783] 106.
os |-sdl 11 95| 3 3
[ Min_ 90"3] 861 75
Max | 1119 1 4 7.8 1
[Mean| 103.7] 105.4] 989 102.2] 109.4] 94.3] 105
09 }-Sd 82l 1 68| 36| 60 68 5
[ Min | 971] 967 935 98.1] 1039] 865 1023
Max | 112.8[ 110.1] 106.6] 1050] 1158] 988 1121
[Mean| 102.1] 1 1049] 1 1188] 102.1] 109.
10 -S4 ] 14 2 2 45 1 16| 2
| Min | 0121 1
10




Table 12. continued.
Lab.
Chem.[Stat| a b el d e f g
Mean| 108.1] 105.1] 96.6] 103.6] 1130 98.6] 104.1
11 |-sd g7l 14 38 19 90 43 4
| Min | 981] 1037] 94.1] 102.4] 1055
Max 113.31 106.6] 101.0
Mean| 207 217
12 _sp? 6.7 50
[ Min | 153[ 15! : 3 ;
Max | 2820 246] 448 762 112,
Mean| 82 97 11i] 1 120
14 |-Sd I | 2 1§
Min 6. 8. 10. 13.1] 10
Max | 111] 12 4 11.7] 14, *7.@1 13
Mean 88 98 13. 86 103 7.2 14.
15 |-Sd 21 04 £.§| 06 14 14 9.0
[ Min 7231 a3l &1l ROl 87 5 2)
Max | 111] 102] 193 92| 113 8 7]
Mean| 533 814] 731 450] 89.1] 59.1
16 b-Sd 187] 2 189] 312 98] 86| 11
| Min | 322] 541 515 181] 787 % 64.
Max | 679] 983 863 792 982 61.5 86,
Mean 55| 49 58 53 69 56 5.
17 b-Sd i) ) (T 7| i b | 5 i v LT
Min 48] a5] 53 38 5. 45 5.
Max 61 571 60 66/ 89 69 6.
[ Mean 1 5.7 7] 709 85.1] 739[ 90
18 |-Sd 31.7] _29. 2. 4
| Min | 253] 46! 69.1
Max 21] 1 1 83.7] 989 80.6] 94
[Mean| 287] 39.2] 225 256] 595 66.3] 39.
0 Sd 196] 324 125 65 297 239 4
Min | 150 109 10.0] 182 26.1] 40.1 35%
Max | 511 746] 350 304 831 870 44
[Mean| 233] 140 86 192 8 8. 8.1
20 |-Sd 12:1) = 0:3] istig] ~=10; : 0 1.
| Min 9. 8 7. 9.6 7
Max| 31.1] 248 104 309 107] 8. 8
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Figure 3. Distribution of the viability for each chemical.
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8-2-5. IL-1a

The results of the LabCyte EPI-MODEL 24 skin irritation test when IL-1a was evaluated
as an indicator are summarized in Table 13.

Table 13. IL-1a levels from each laboratory.
=k Lab.
Chem.| Vivo |Score| Exp. | a b [ d 8 f E
1 |
01 no 0 - A
8 | N 3
1| 1328 5 593 412 607 61
02| no| O 2 1 7| 89.1
S 46| 701] 13
12l 95 155 86l 232 127] 8.1
03| no| O 9 71] 86 117] 199 105 92 11
3 1071 103 129] 94 113 67 15
1 g] .l 8 : ¥
04 no 0 2 5 55 1324 151 2 3
3 6 4.7 12 SR i 3.% 6.
1 122 v.gl 243 812 577] 1835 15
05 | no | 03| 2 35.7 5 :ls_gl 36.6]. 28.
3 44 494] 33 33.
[ B56] 944 112
06 no | 03| 2 62.9 62
3 :
1
07 no 1 2
3 : : ;
82 04 841 4.}] 69 21
08 | no 1 2 3. 64] 316 10. 4 5.
3 % 33l s el 21 7
1 108 17.1] 112] 426] 295 33l 74
09 | no | 1.7 2 198 88| 88| 322 65 253 97|
3 313 68 201 213 112 247 10
27 7. 1 4
10 | no | 17 ] 2 7.1 127 1 2 14.
3 66.2] 122 421 2 242] 13

—126-
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Table 13. continued.

Chem.| Vivo |Score| Exp.| a b c | f [t
1 5| 311 18] 153] 104] 162 6.4
11 |R38| 2 2 33 119 158 18] 97 81 75
3 18.2 5] 89 871 86 126 119
1 - : 157.2] 120.4] 34.
12 | R38| 2 2 113] ]1§.s| 902 273
3 ; 58. i 13.6
1 : : . ,
14 | R38 | 23 2
3
1
15 | R38 | 23 [ 2
3 , , : : :
1 86.9 1] 129.4]. 126.8] 116. ;
16 |R38| 27 [ 2 | 100.2| 744 169.7] 76.1] 107.5] 70.9
3 | 1212] 425 836] 73.1] 87.3] 79.2
1 : . ; : ; )
17 | R38| 27 [ 2
3 ! . i 7 , g
1 1.5]. 606 903] 869] 1145 1
18 | R38| 3 2 57.7] 104.9] 458] 2213] 98.7] 764| 451
3 17.2| 514] 138.1] 63.9] 1022 221
1 57.3|. : 109.2]. )
19 | R38| 3 2 . : . ) 69.2|.
3 | 1023]. . i 68| 59.5.
1
20 |R38| 4 2
3

Cells highlighted in yellow indicate that the classification changed based on the IL-
1a data.
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8-2-6. Classification of three independent viabilities at each laboratory

The classifications of three independent viabilities only evaluated by the MTT assay are
shown in Table 14. Classifications of three independent viabilities evaluated by the MTT and
IL-1a assays are shown in Table 13. The IL-1a results changed the classification for only 5
data points. The percent of changed data is 3.0% (12/399).

Table 14.  Classification using three independent viabilities.

= b,

Chem.| Vivo |Score| Exp. | a b c d e f £
L 3P T:p | o 1 P I P P | P
01 | no]| 0 2 p P P P P P P
3 p P P =] p p p
1 N N N N N N N
02 | no 0 2 N N N N N N
3 | N N_| N N N N N
N N N N N N N
03 no 0 2 N N N N N N N
3 N N N N N N N
1 N N N N N N N
04 no 0 2 N N N N N N N
3 N N N N N N
P N N N N N N
05 no 03 2 N N N N N P N
K N N N N N N N
N N N N N N N
06 | no | 0.3 p N N N P N N N
3 [N N N[ NN N | P
1 P P P P P P P
orln | vz L P PP p | P | P | P
R ) T o T

N N N N
08 no 1 - N N N N N N
K N N N N N N N
1 N N N N N N N
09 no 1.7 2 N N N N N N N
3 N N N N N N N
N N N N N N N
10 | no | 1.7 2 N N N N N N N
3 N N N N N N N

P: positive, N: Negative
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Classification using the MTT and IL-1a assay.
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continued,

Table 15.
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8-2-7. Sensitivity, specificity and accuracy

The final classification was decided by a majority vote at each laboratory. With IL-1a, 4
classifications were changed at Labs. a, d, (2 pieces of data) and f. The sensitivity, specific-
ity and accuracy of each laboratory are shown in Table 16(A), (B) and (C) . Total sensitivity,
specificity and accuracy are shown in Table 17(A), (B) and (C). In (A), we compared the
data from the MTT assay with the EU classification for each chemical. In (B), the data from
the MTT assay and IL-1a were compared with the EU classification for each chemical. In
(C), we compared the MTT assay data with the GHS-EU classification for each chemical.

Table 16(A). Sensitivity, specificity and accuracy based on the MTT assay vs. the EU

classification.

Index Lab.

T 5 e (B3 B L [ B S B o
Sensitivity 6716 706 7|6/ | ad 4 [ aad oo
Soatios_| T IO T e e
R P e

Table 16(B). Sensitivity, specificity and accuracy based on the MTT assay and IL-1a vs.

the EU classification.

Index b,
a b c d | e ot bl
Sensitivty |—775c¢ 1ot o o T asd | add | 556
Sttty [20[5 I 30f0 ol ool
Acoursoy |55 77T 757 [z T 637 575 Tosa

Table 16(C). Sensitivity, specificity and accuracy based on the MTT assay vs. the GHS-

EU classification.

—132=

Index a b o L;b‘ ) f L
Sensitivity |15 714 o5 |56 |56 ] 74
Specifisity 2012420124 92 02 2 1002 T2
Acoursoy [T 557 757 1 76 757 L 654 1 756
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Table 17(A).
fication.
In vivo classification
Irritant Non-irritant Total
Irritant 37 14 51
In vitro prediction Non-irritant 26 56 82
Total 63 70 133
Sensitivity (%) 58.7
Specificity (%) 80
Accuracy (%) 69.9

Total sensitivity, specificity and accuracy of the MTT assay vs. the EU classi-

Table 17(B). Total sensitivity, specificity and accuracy of the MTT assay and IL-1a vs. the

EU classification.

In vivo classification

Irritant Non-irritant Total

Irritant 40 15 55

In vitro prediction Nonw-irritant 23 55 78

Total 63 70 133
Sensitivity (%) 63.5
Specificity (%) 78.6
Accuracy (%) 71.4

Table 17(C). Sensitivity, specificity and accuracy of the MTT assay vs. the GHS-

EU classification.

In vivo classification

Irritant Non-irritant Total
Irritant 34 17 51
In vitro prediction Non-irritant 15 67 82
Total 49 84 133
Sensitivity (%) 69.4
Specificity (%) 79.7
Accuracy (%) 75.9

—133—
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9. Discussion
9-1, Reliability

The concordance of classification obtained with three independent test runs for the 19
reference chemicals at each laboratory was 91.7% (122/133: 7 labs X 19 chemicals). The
addition of IL-1a data for 14 chemicals decreased this value to 81.2 % (108/133) .

The concordance of classification obtained with three independent test runs for the 19
reference chemicals between seven laboratories was 86.5% (115/133). The addition of the
IL-1a data, 80.5% (107/133) did not significantly affect this value. Based on a comparison of
the results from the seven laboratories, the classification of 5 chemicals (No. 5, 12, 16, 18
and 19) should be potentially changed. However, the classifications of the remaining chemi-
cals were not changed. The variation of these chemicals is larger than those of others. The
IL-1a data changed the classification for No. 5, 16 and 18 at Lab. f (No. 5), Lab. a (No. 16),
and Lab. d (No. 18). The effect of IL-1a on the reliability of these results is small .

9-2. Predictivity

In December 2008, the EU adopted the UN Globally Harmonised System for Classifica-
tion and Labelling and will implement this using the so-called CLP regulation (11). The new
EU classification system based on UN GHS (abbreviated here as "GHS-EU") continues to
use two categories to distinguish non-irritant (no-category) from irritant (category 2) sub-
stances. However, according to the new rules for skin irritation classification and labelling,
the cut-off score to distinguish between no-category and category 2 substances was shifted
from a value of 2.0 (EU classification system) to 2.3. Consequently substances with an in
vivo score between 2.0 and 2.3 that are considered irritant under the existing EU classifica-
tion system will be considered non-irritants under the future GHS-EU classification system,
which does not use the optional UN GHS category 3.

The prediction values of the LabCyte EPI-MODEL 24 skin irritation test when it was
evaluated by cell viabilities (MTT) as an indicator, and the EU classifications are shown in
Table 17(A) . The sensitivity, specificity and accuracy of this prediction medel are 58.7%,
80.0%, and 69.9%, respectively. The prediction values of the skin irritation test with Lab-
Cyte EPI-MODEL 24 when it was evaluated based on MTT + IL-1a as an indicator and the
EU classifications are shown in Table 17(B). The sensitivity, specificity and accuracy, of this
prediction model are 63.5%, 78.6%, and 71.4%, respectively. The effect of IL-1a on the pre-
dictivity was small.

The prediction values of the skin irritation test with LabCyte EPI-MODEL 24 when it was
only evaluated by MTT as an indicator and the GHS-EU classification are shown in Table
17(C). The sensitivity, specificity and accuracy of this prediction model are 69.4%, 79.7%,
and 75.9%, respectively.

9-3. Similarity with EPISKIN

Based on the ECVAM Performance Standards (3), the prediction values of the EPISKIN
skin imitation test when it was only evaluated based on MTT or MTT+IL-1a as indicators
were determined and compared with the EU classification. The sensitivity and specificity of
the MTT assay are 74.7% and 80.8%, respectively. The sensitivity and specificity of MTT
+IL-1a are 90.7% and 78.8%, respectively. Compared with Table 16(A) and (B), the predic-
tion values of the skin irritation test with LabCyte EPI-MODEL 24 were lower than those of
EPISKIN. Therefore, the predicitivity of LabCyte EPI-MODEL 24 has no advantages over
EPISKIN.
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9.4. Proposal

Due to the threshold shift that occurred with the adoption of the UN GHS system in the EU,
the reference chemicals of the ECVAM Performance Standards were no longer balanced
with an equal representation of irrtant versus non-irritant substances in the new ECVAM
Performance Standards (12).

To address this and other issues (i.e. global commercial availability, evidence that some
substances are non-irritants in human, handling qualities) the reference chemical set was
updated. The updated reference chemical list reflects the false-negative and false-positive
rates obtained with the EPISKIN method under GHS on the basis of the full set of 58 test
substances from the ECVAM skin irritation validation study and allows for the appropriate
future validation of modified or similar (*me-too”) test methods.

Furthermore, the defined accuracy values (to be included in the ECVAM skin irritation
Performance Standards) are derived from the performance of the validated reference
method for EPISKIN with the updated reference chemicals under the GHS-EU and on the
basis of additional considerations relating to the relevance in the species of interest.

Therefore, it may be necessary to perform additional validation studies according to the
reference chemicals in the new ECVAM Performance Standards.

10. Conclusions

Based on the EU classification, 9 irritants (one skin irritant could not be purchased in Ja-
pan) and 10 non-irritants in the EPISKIN Performance Standards were tested by the same 7
labs. The assay demonsltrated acceptable reliability of the positive control (100%) and accu-
racy (71% overall accuracy, 64% overall sensitivity, 79% overall specificity) on the MTT as-
say for use as a stand-alone assay to distinguish between skin irritants and non-irritants. In
addition, the IL-1a endpoint was determined to be unnecessary.
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