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Executive Summary 

The Statens Seruminstitut Rabbit Cornea–Crystal Violet Staining Cytotoxicity Test Method with 
Triethanolamine (SIRC-CVS Test Method) has been proposed as an in vitro test method to 
discriminate eye irritating chemicals from non-eye irritating chemicals. It could contribute to 
replacing the Draize eye irritation test as being used as the first test method in a bottom-up 
approach. The test method main advantages are the use of a rabbit cornea cell line and that it is 
relatively simple to perform. Coordinated and sponsored by the Japanese Center for the 
Validation of Alternative Methods (JaCVAM), the SIRC-CVS Test Method was prospectively 
validated by a Validation Management Team (VMT). 
The peer review panel (PRP) found the Validation Management Team’s report presented the 
necessary information for an independent review. The PRP concluded that the SIRC-CVS Test 
Method was, with the exception of the applicability domain, sufficiently well defined, with a clear 
protocol and criteria for data interpretation. Both within and between laboratory reproducibility 
information were considered to be satisfactory. However, the predictive capacity could not be 
assessed, as the applicability domain of the test method was adjusted several times without 
providing clear mechanistic insights and justification of the proposed domain restrictions. 
Accordingly, the PRP concluded that, based on the provided information, the scientific validity of 
the SIRC-CVS Test Method could not be demonstrated for its use as a part of an integrated testing 
strategy for distinguishing chemicals classified from chemicals not classified according to the UN 
GHS classification system. 
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Background 
 

The SIRC-CVS Test Method was evaluated in a prospective validation study by a Validation 
Management Team (VMT), which was chaired, coordinated and sponsored by the Japanese 
Center for the Validation of Alternative Methods (JaCVAM). The study was designed to assess 
the usefulness of the SIRC-CVS Test Method as an alternative to the in vivo Draize test method 
to identify ocular non-irritants in a bottom-up testing strategy approach according to the UN 
GHS classification scheme (Scott et al., 2010). 

The PRP was assembled at the end of 2014 and met in March 2015 to discuss the outcome 
of the validation study with the VMT, and to review, in the absence of the VMT, the validation 
study of the SIRC-CVS Test Method. The peer review was conducted based on 14 evaluation 
criteria. As these criteria were derived from the modular approach (Hartung et al., 2014), the 
PRP review is structured by the seven validation modules. Upon repeated requests for 
clarifications by the PRP on a number of elements, but most importantly on the applicability 
domain, the VMT provided replies that were discussed via several teleconferences and meetings 
from 2015 to 2018.  In March 2019, the PRP held a final telephone conference. With the provision 
of all of the amended, updated and additional material, including the final VMT report, this PRP 
report was prepared.   

 
 

SIRC-CVS Test Method Definition 
 

The PRP concluded that the SIRC-CVS Test Method has been fully described in the report of 
the Validation Management Team (VMT) and in the associated detailed test protocol. Protocol 
amendments made during and after the validation study were traceable over the various 
versions. The validation report adequately stated the need for the assay in the current regulatory 
context. Furthermore, a rationale for the test method has been given and helpfully included 
references to existing in vitro methods for eye irritation that have been validated and adopted 
into OECD guidelines. The PRP agreed that the mechanistic basis of the method and how it 
related to eye irritation was sufficiently described in the report although further details would 
have been appreciated. 

 
The PRP agreed that this method is intended to contribute to the replacement of animal 

usage for eye irritation assessment and that, when compared to other in vitro cell-based 
methods, which aim at discriminating irritating from non-irritating chemicals, it is likely to offer 
time, throughput, and cost benefits. Furthermore, the PRP was of the opinion that the use of 
corneal cells in the SIRC-CVS Test Method can present mechanistic advantages as compared to 
other cell types for predicting ocular irritation. 
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Within Laboratory Reproducibility 
 

Based on information provided in the VMT report, the PRP agreed that the results 
demonstrated a good within-laboratory reproducibility. The PRP achieved this conclusion on the 
basis of the data of Phase II of the validation study, in which 20 substances were tested three 
times in three laboratories, regardless of any applicability domain considerations.  As all 
substances were consistently predicted in the laboratories, resulting in a within-laboratory 
reproducibility of 100%, the success criterion of a within-laboratory reproducibility of at least 
80% set by the VMT was met. 

 
In addition, the results provided in the validation report indicate that bovine serum and TEA 

from different manufacturing lots have no effect on the reproducibility. 

 
 

Transferability 
 

The PRP noted that the fact that the three participating laboratories were all naïve and that 
no practical training was provided is a good indication of the robustness of the test method.  

 
 

Between Laboratory Reproducibility 
 
As with within laboratory reproducibility, the PRP based its evaluation of the between-

laboratory reproducibility on the information provided in the VMT report. The PRP agreed that the 
results demonstrated a good between-laboratory reproducibility. The PRP achieved this conclusion 
on the basis of the data of Phase II and of 10 substances of Phase III of the validation study, in 
which 30 substances were tested in three laboratories, regardless of any applicability domain 
considerations.  As 27 substances were consistently predicted across the three laboratories, 
resulting in a between-laboratory reproducibility of 90%, the success criterion of a between-
laboratory reproducibility of at least 80% set by the VMT was met. 

 
 

Predictive Capacity 
 

Demonstration of a test method’s performance should be based on the testing of 
representative, preferably coded, reference chemicals. The PRP concluded that the validation 
study used an appropriate level of test chemical coding to ensure fully blinded evaluation.  With 
respect to predictive capacity, the PRP confirms that a suitable balance of stronger, weaker, and 
non-classified (according to the GHS classes of 1, 2A, 2B and no class) test chemicals was selected. 
The PRP agreed that the rabbit was considered as the target species, noting that prediction of 
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human eye irritation is the ultimate goal and acknowledging that high quality human data are in 
general not available. The PRP notes that in vivo data have been reviewed by ICCVAM. 
Additionally, the majority of test chemicals were also used in other validation studies (e.g. of the 
RhCE and STE). Finally, the majority of tested chemicals differed from those used in initial 
method development. 

 
The PRP agreed that the predictive capacity for an unrestricted applicability domain was 

based on a sufficiently large and representative set of test chemicals. However, the accuracy of 
55% (64/116) did not meet the VMT success criteria of 80%, and the false negative rate of 40% 
(28/70) did not meet the success criterion of <5%. 

The PRP understood that this poor predictive performance triggered the test developer to 
explore various physical and chemical properties to identify possible reasons for 
misclassification. Various restricted applicability domains, all of which resulted in the exclusion 
of a substantial amount of substances, but also in improved predictive performance, were 
presented to the PRP. However, the VMT failed to provide a clear mechanistic justification for 
the restrictions. Consequently, the PRP could not conclusively assess the predictive capacity of 
the SIRC-CVS Test Method. 

 
 

Applicability Domain 
 

Due to unsatisfactory predictive capacity with an unrestricted applicability domain, the VMT 
explored different potential reasons for misclassification, including chemical classes and 
physicochemical properties, but not in vivo drivers of classification as suggested by the PRP 
(Adriaens et al., 2014). The proposals presented to the PRP restricted the applicability, for example 
using a combination of molecular weight and chemical classes, the dissociation constant (pKa) and 
the distribution coefficient (log D). However, the VMT failed to provide a clear mechanistic 
justification for any of these. Consequently, the PRP concluded that the applicability domain of the 
SIRC-CVS Test Method was not sufficiently defined. 

 
 

Performance Standards 
 

Because the assay does not include components, equipment, or other scientific procedures 
that are covered by (or pending) intellectual property rights, the PRP initially agreed that 
performance standards are not mandatory at this stage, but could be useful if similar or modified 
test methods become available. However, due to the lack of a clearly justified applicability domain, 
performance standards are not required. 
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Additional Comments 
 

The PRP concluded that the validation study management and conduct met the criteria set 
out in OECD GD 34 (2005). However, based on the information provided to the PRP, including a 
dedicated discussion at a PRP meeting, the PRP concluded also that it is unclear whether the 
study was conducted in accordance with the principles of GLP.  
 

The PRP notes that during the conduct of the review, access to the full raw data files 
associated with SIRC-CVS Test Method validation work was provided. 

 
 

Conclusions and Recommendations 

The PRP concluded that, based on the provided information, the scientific validity of the 
SIRC-CVS Test Method could not be demonstrated for its use as a part of an integrated testing 
strategy for distinguishing chemicals classified from chemicals not classified according to the UN 
GHS classification system. 
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