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[bookmark: _GoBack]In April 2016, the EURL ECVAM Scientific Advisory Committee (ESAC) received from EURL ECVAM a request for scientific advice on the L'Oréal-coordinated validation of the SkinEthic™ Human Cornea Epithelium (HCE) Eye Irritation Test (EIT) for serious eye damage/eye irritation testing (Annex 1). ESAC established a working group (WG) which delivered an ESAC WG report dated June 06 2016 (Annex 2).
The ESAC WG Eye Irritation was established to conduct a peer review of, and provide scientific advice on:
1. A multi-laboratory trial involving 3 laboratories of the SkinEthic™ HCE Eye Irritation Test (EIT), a test method with a wide applicability domain for liquids (EITL: Eye Irritation Test Liquid protocol) and solids (EITS: Irritation Test Liquid protocol) and in particular to consider the relevance (biological/mechanistic relevance and predictive capacity; the latter in the context of an Integrated Approach to Testing and Assessment (IATA) (OECD, 2008)), and reliability (transferability; within and between laboratory reproducibility) of the test method. 
2. The usefulness of HPLC/UPLC-photometry as an alternative endpoint detection system in particular for highly coloured chemicals interfering with the conventional endpoint measurement by OD-photometry when used specifically with SkinEthic™ HCE EIT. 
The analysis and conclusions of the ESAC WG were based primarily on the EURL ECVAM Test Submission Template (TST) and supporting documents supplied by L'Oréal, and supplementary information made available by L'Oréal during and after an 11 May 2016 teleconference.
Details of the validation study were previously published by Alépée et al. (2016a, b).
The pre-defined study objectives were: 
· To formally validate the SkinEthic™ HCE EIT by a three laboratory ring trial study using an appropriate number and range of test chemicals and to obtain data to assess the relevance (predictive capacity) and reliability (reproducibility within and between laboratories) of the assay.
· To produce data to facilitate its international acceptance in regulatory schemes for hazard assessment of liquid and solid chemicals to discriminate chemicals (substances and chemical mixtures) not requiring classification for serious eye damage/eye irritancy (No Category) from chemicals requiring classification and labelling (Category 1 and Category 2) according to the UN GHS Classification and Labelling of Chemicals (UN GHS. UN, 2015) and as implemented by the EU CLP regulation (EU CLP. EC, 2008a). 
· N.B. The test method was not designed, intended, or evaluated to differentiate between GHS Category 1 (irreversible effects) and 2A-B (reversible effects); or to test gases or aerosols.
· To produce evidence and analysis to support the test method being incorporated into a tiered testing strategy (so-called Bottom-Up/Top-Down testing strategy, Scott L. et al., 2010). The ultimate purpose of such a tiered testing strategy being to replace the traditional in vivo Draize eye test [Method B.5 of EC Regulation 440/2008 (EC, 2008b) or OECD TG 405 (OECD, 2002)].

At its 42nd meeting, held on the 9th and 10th June 2016 at EURL ECVAM, Ispra, Italy, the non-Commission members of ESAC unanimously endorsed the following statement which was based on the ESAC WG report:
The ESAC concludes that, subject to the specific qualifications set out below, the study design was generally appropriate and robust, the acceptance criteria appropriate at the time, and that the study findings have provided the evidence and analysis required to satisfy the study objectives. 
While the SkinEthic™ HCE EIT was not developed to account for all mechanisms associated with eye irritation, the validation study demonstrated that this RhCE test method is able to correctly predict chemicals not requiring classification for serious eye damage/eye irritation independently of the types of ocular effects observed in vivo (i.e., corneal, iridal and conjunctival injuries). However, the available documentation provides little information on the test method’s performance with mixtures.
The protocols for the testing of liquid and solid chemicals were found to be highly reproducible and to meet the predetermined acceptable performance values set by the EURL ECVAM/Cosmetics Europe Eye Irritation Validation Study (EIVS) Validation Management Group (VMG) for sensitivity, specificity and accuracy (Barroso et al., 2015).
The ESAC believes the available documentation provides plausible evidence and reasoned arguments in favour of this RhCE test method having the potential to be at least as relevant and reliable as the currently validated in vitro methods for the identification of non-irritants [OECD TGs 437 (OECD, 2013a), 438 (OECD, 2013b), 491 (OECD, 2015a), and 492 (OECD, 2015b)],  when combined with other alternative methods within future (tiered) testing strategies to replace the Draize eye test (Scott et al., 2010).
The SkinEthic™ HCE EIT test method study was generally well designed and conducted, allowing the ESAC to offer an informed opinion about the performance of the test method. The ESAC believes that the overall relevance and reliability of the test method has been satisfactorily demonstrated with a view to it being considered for regulatory use in a tiered assessment strategy. The test could be applied as a first step in Bottom-Up discrimination of 'non-irritants' (GHS No Category) or as a confirmatory last step in a Top-Down approach, where the priority is to first discriminate chemicals inducing serious eye damage (GHS Category 1). However, the method is not intended to differentiate Category 1 from 2 on its own.

 
 HPLC/UPLC-spectrophotometry
The study results tend to confirm the findings of the EIVS study that suitably qualified HPLC/UPLC-spectrophotometry analytical systems can be used to quantify precipitated formazan as an alternative endpoint detection system in particular for highly coloured chemicals interfering with the conventional endpoint measurement by OD-photometry. 

Table 1. Eye Irritation Validation Study (EIVS) target values and values obtained by the three laboratories participating in the ring test for within laboratory reproducibility (WLR), between laboratory reproducibility (BLR), sensitivity, specificity and accuracy

	
	EIVS Target Values
	EITL
	EITS

	
	
	
	

	WLR (Lab1)
	≥ 85%
	95.0%
95% CI: 86.3% - 98.3%
	96.7%
95% CI: 88.6% - 99.1%

	WLR (Lab2)
	≥ 85%
	88.3%
95% CI: 77.8% - 94.2%
	95.0%
95% CI: 86.3% - 98.3%


	WLR (Lab 3)
	≥ 85%
	93.3%
95% CI: 84.1%;97.4%
	95.0%
95% CI: 86.3% - 98.3%

	
	
	
	

	
	
	
	

	BLR (Lab 1 v Lab 2)
	
	93.3%
	96.7%

	BLR (Lab 1 v Lab 3)
	
	95.0%
	96.7%

	BLR (Lab 2 v Lab 3)
	
	98.3%
	100%

	BLR (Cumulative)
	≥ 80%
	93.3%
95% CI: 84.1% - 97.4%
	96.7%
95% CI: 88.6% - 99.1%

	
	
	
	

	Sensitivity (Lab 1)
	≥ 90%
	100%
	92.2%

	Sensitivity (Lab 2)
	≥ 90%
	97.9%
	92.2%

	Sensitivity (Lab 3)
	≥ 90%
	96.9%
	92.2%

	Sensitivity (Cumulative)
	≥ 90%
	98.3%
	92.2%

	Sensitivity 
(Bootstrap Resampling)
	≥ 90%
	98.2%
95% CI  93.8% - 100%
	91.9%
95% CI  90.0% - 93.3%

	
	
	
	

	Specificity (Lab 1)
	≥ 60%
	65.5%
	75.6%

	Specificity (Lab 2)
	≥ 60%
	72.6%
	78.9%

	Specificity (Lab 3)
	≥ 60%
	70.2%
	75.3%

	Specificity (Cumulative)
	≥ 60%
	69.4%
	76.6%

	Specificity 
(Bootstrap Resampling)
	≥ 60%
	69.4%
95% CI  60.7% - 75.0%
	76.6%
95% CI  73.3% - 80.0%

	
	
	
	

	Accuracy (Lab 1)
	≥ 75%
	83.9%
	83.9%

	Accuracy (Lab 2)
	≥ 75%
	86.1%
	85.6%

	Accuracy (Lab 3)
	≥ 75%
	84.4%
	83.3%

	Accuracy (Cumulative)
	≥ 75%
	84.8%
	84.4%

	Accuracy 
(Bootstrap Resampling)
	≥ 75%
	84.8%
95% CI  80.8%- 88.3%
	84.3%
95% CI  81.7% - 86.7%
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Annex 2:	ESAC WG Report on the L'Oréal coordinated validation of the SkinEthic™ Human Cornea Epithelium (HCE) Eye Irritation Test (EIT)
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