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I. Summary 

The KeraSkin
TM

 Skin Irritation Test (SIT) Reconstructed human Epidermis (RhE) method has been developed 

as a similar method to the methods currently accepted within OECD Test Guideline (TG) 439 (OECD, 2019) 

for in vitro skin irritation testing. A Performance Standard (PS)- based validation study was conducted from 

June 2018 to December 2019 (Anonym, 2020) coordinated by the Korean Centre for the Validation of 

Alternative Methods (KoCVAM) and according to the OECD Guidance Document (GD) 220 and OECD GD 34 

(OECD, 2015; OECD, 2005). The method and its PS-based validation study then underwent an independent 

peer-review between February and July 2020, conducted by an international panel including representatives 

from other national validation bodies. A total of 12 criteria were evaluated by the Peer Review Panel (PRP) 

to assess the scientific validity of the KeraSkin
TM

 SIT RhE method as a similar method to the methods falling 

within the OECD TG 439 according to the minimum performances required within the OECD GD 220.  

The PRP agreed that the description of the test method and its Standard Operating Procedure were 

sufficient and adequate and that the KeraSkin
TM

 SIT RhE method adequately adhered to the essential test 

method components as required according to the OECD GD 220. The KeraSkin
TM

 SIT RhE method met the 

study acceptance requirements having 100% complete run sequences per laboratory and 100% over the 

three laboratories (versus ≥ 85% and ≥ 90% target values required within the OECD GD 220).  

The KeraSkin
TM

 SIT RhE method within- (100%, 100%, 95% in the individual laboratories) and between- 

(100%) laboratory reproducibility obtained with the 20 PS reference chemicals also met the minimum 

reproducibility requirements of the OECD GD 220 (i.e., ≥ 90% and ≥ 80% respectively). Similarly, the 

predictive capacity obtained with the 20 PS reference chemicals met the minimum target values required 

within the OECD GD 220. A sensitivity of 100% (n=10), a specificity of 70% (n=10) and an accuracy of 85% 

(n=20) were obtained (versus the target values of ≥ 80%, ≥ 70% and ≥ 75% respectively). When combined 

together with the results obtained by testing 42 additional chemicals in a blind manner a sensitivity of 

100.0% (17/17), a specificity of 82.2% (37/45) and an accuracy of 87.1% (54/62) were found for a total 

dataset of 62 chemicals (distributed as 17 UN GHS Category 2, 5 UN GHS Category 3 and 40 UN GHS No 

Category). Finally, based on the information available, the applicability domain of the KeraSkin
TM

 SIT RhE 

method is expected to be similar to the validated reference methods. 

Based on the above observations, the PRP concluded that the information provided by KoCVAM and by 

the test method developers is sufficient and adequate to support the scientific validity of the KeraSkin
TM

 

SIT RhE method as a similar method to the methods currently accepted under OECD TG 439 and that it has 

met the minimum performance standards required within the OECD GD 220, including its essential test 

method components, study acceptance criteria, reproducibility and predictive capacity.  

 

 

 

II. Background and peer-review process 

The KeraSkin
TM

 SIT RhE method has been developed as a similar assay to the test methods currently 

accepted within OECD TG 439 for in vitro skin irritation testing based on RhE test methods (OECD, 2019). The 

method underwent a PS-based validation study in accordance to the recommendations from the OECD GD 

220 which establishes performance standards for the assessment of proposed similar or modified in vitro 

RhE test methods for skin irritation testing as described in TG 439 (OECD, 2015). The PS-based validation 



KeraSkin
TM

 SIT RhE method  PRP Report - 29 July 2020

   

4 / 8 

 

study was coordinated by a validation management team designated by KoCVAM and in accordance with the 

requirements of OECD GD 34 on the validation and international acceptance of new or updated test 

methods for hazard assessment (OECD, 2005). The PS-based study took place between June 2018 and 

December 2019 and involved three independent laboratories. 

The PS-based validation study of the KeraSkin
TM

 SIT RhE method and its scientific validity were then assessed 

by an international Peer Review Panel between February and July 2020. The peer-review panel members 

were designated by KoCVAM and comprised independent experts and members from validation bodies as 

listed below. The non-governmental expert PRP members provided a declaration of interest as to ensure no 

conflicts of interest existed. These declaration of interests are available upon request. 

- Dave Allen, ILS-NICEATM, USA. 

- Ok-Nam Bae, Hanyang University, Republic of Korea. 

- Chantra Eskes, Switzerland (chair). 

- Helena Kandárova, Slovak Academy of Sciences, Slovakia. 

- Sebastian Hoffmann, seh consulting + services, Germany. 

- Hajime Kojima, JaCVAM, Japan. 

The draft validation study report was provided to the PRP in February 2020 and was later revised based on 

the comments made by the PRP (Anonym, 2020). The process was coordinated by Chantra Eskes as the PRP 

chair. Overall, a total of five teleconferences took place during the peer-review of KeraSkin
TM

 SIT RhE 

method as described below. 

31 March 2020 PRP + test developers: Presentation by the test method developers and preliminary 

questions from the PRP. 

28 April 2020  PRP only: PRP draft evaluation in the absence of the test method developers taking into 

account the answers to the written comments from the PRP. 

12 May 2020  PRP + test developers: Responses from test method developers to additional questions 

raised by the PRP.  

12 May 2020  PRP only: Updates of the PRP draft evaluation based on the answers provided by the test 

developers.  

18 June 2020 PRP only: Finalization of the PRP evaluation of the KeraSkin
TM

 SIT RhE method. 

 

In July 2020, a final revised validation report was provided to the PRP and the present report was finalized. 

 

 

III. Peer-review panel evaluation 

The PRP agreed to evaluate the KeraSkin
TM

 SIT RhE method as a similar method to those accepted within 

OECD TG 439 (OECD, 2019) based on the recommendations from OECD GD 220 (OECD, 2015). The evaluation 

criteria and their assessments were discussed and agreed by all PRP members. 
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1. Rationale for the test method 

Rationale for the KeraSkin
TM

 SIT RhE method, including a description of the advantages of the test method in 

terms of i) mechanistic advantages, applicability, predictive capacity, technical advances, reduction in 

hazardous reagents, ii) IP rights, geographical availability and animal welfare, iii) costs, analysis time, sample 

amount, competitiveness, iv) others. 

The PRP agreed that the description of the test method provided in the validation report was sufficient and 

adequate. In particular, the PRP was of the opinion that KeraSkin
TM

 SIT RhE method presents logistic and 

practical advantages as compared to the currently accepted test methods regarding e.g., its geographical 

availability, costs and transportation time. 

 

2. Test method protocol  

A detailed protocol for the KeraSkin
TM

 SIT RhE method should be available.  

A Standard Operating Procedure (SOP) on the KeraSkin
TM

 SIT RhE method was made available to the PRP 

including its historical updates. The PRP agreed that the information provided was sufficient and adequate. 

Furthermore, the PRP acknowledged the inclusion of the Quality Control (QC) procedures for the KeraSkin
TM

 

RhE model as an annex to its SOP, increasing transparency and allowing end-users to compare these 

procedures to the QC procedures of other accepted test methods. 

 

3. Adherence to the essential test method components 

Adherence to the essential test method components as described in paragraphs 6 to 23 of GD 220 should be 

demonstrated for the KeraSkin
TM

 SIT RhE method regarding i.e., the general conditions, the functional 

conditions and the procedural conditions. 

The PRP agreed that the KeraSkin
TM

 SIT RhE method adequately adheres to the essential test method 

components as described by OECD TG 439 and GD 220 (OECD, 2019; OECD, 2015). The PRP noted that the 

amount of MTT used is lower than those used within the validated reference methods (i.e., 300 µl of 0.5 

mg/ml MTT (i.e., 0.15 mg MTT) for the KeraSkin
TM

 QC procedures and 300 µl of 0.4 mg/ml MTT (i.e., 0.12 mg 

MTT) for the KeraSkin
TM

 SIT method distributed as 100 µl inside the well and 200 µl outside the well of a 24 

multiwell plate versus 2ml of 0.3 mg/ml MTT (i.e., 0.6 mg) for EpiSkin
TM

 SIT and 300 µl of 1 mg/ml MTT (i.e., 

0.3 mg MTT) for EpiDerm
TM

 EPI-200-SIT). Furthermore, the volume of 1% Triton X-100 applied for the QC 

assessment is also lower than the usual volume applied (i.e., 50 µl versus 100 µl). However, the test 

developers provided evidence demonstrating that for this method, the MTT concentration and volume used 

did not impact the prediction obtained as compared to higher MTT concentrations. Furthermore, the test 

developers showed that the barrier property of the model as assessed by the ET50 value was comparable to 

those of the validated reference methods (VRMs) when tested at the same conditions (MTT concentration 

and Triton X-100 volume) as for the VRMs. 

 

4. Selection of test chemicals 

At least the 20 recommended reference chemicals within GD 220 should be tested with the KeraSkin
TM

 SIT 

RhE method according to recommendations of paragraphs 24 to 26 of GD 220.  
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The PS-based validation study assessed the performance of the KeraSkin
TM

 SIT RhE based on the 20 PS 

reference chemicals tested in a blind manner by three laboratories (distributed as 10 UN GHS Category 2, 3 

UN GHS Category 3 and 7 UN GHS No Category). In addition, a total of 42 chemicals that did not overlap with 

the PS reference chemicals were tested in a blind manner (distributed as 7 UN GHS Category 2, 2 UN GHS 

Category 3 and 33 UN GHS No Category).  

The test developers also provided information on the chemicals used for the optimisation of the test method 

which represented a total of 20 chemicals. These chemicals included an overlap of 6 chemicals of the 20 PS 

chemicals (2 UN GHS Category 2 and 4 UN GHS No Category), and 11 chemicals of the 42 additionally tested 

chemicals (4 UN GHS Category 2 and 7 UN GHS No Category). Based on the above information, the PRP 

agreed that the information provided was sufficient and adequate.  

 

5. Study acceptance, within- and between-laboratory reproducibility 

The reliability obtained with the reference chemicals for the KeraSkin
TM

 SIT RhE method should be equal to or 

better than the defined minimum target values specified in paragraphs 28 and 29 of GD 220, and the 

analyses of reliability should be conducted according to the specifications described in paragraph 27 of GD 

220. Furthermore, the tested PS reference chemicals should meet the study acceptance criteria described in 

paragraphs 31 and 32 of GD 220. 

The PRP agreed that the information provided regarding the study acceptance criteria and the 

reproducibility the of the KeraSkin
TM

 SIT RhE method was sufficient and adequate (cf. table below).  

 

 KeraSkin
TM

 SIT RhE method GD 220 target values 

Within-laboratory reproducibility  100% (20/20), 100% (20/20), 95% (19/20) ≥ 90% 

Between-laboratory reproducibility  100% (20/20) ≥ 80% 

% of complete run sequences / lab. 100%, 100%, 100% ≥ 85% 

% of complete run sequences over the 3 labs 100% ≥ 90%  

 

 

6. Predictive capacity 

The predictive capacity obtained with the PS reference chemicals for the KeraSkin
TM

 SIT RhE method should 

be equal to or better than the defined minimum target values specified in paragraph 30 of GD 220, and the 

analyses of predictive capacity should be conducted according to the specifications described in paragraph 27 

of GD 220. The predictive capacity of the KeraSkin
TM

 SIT RhE method should also be evaluated with an 

enlarged dataset, other than the 20 reference chemicals, and demonstrate appropriate performances. 

The PRP considered the predictive capacity of the KeraSkin
TM

 SIT RhE obtained with the 20 PS reference 

chemicals to be sufficient and adequate (cf. table below). 

 

 

 

KeraSkin
TM

 SIT RhE method 

(average 3 labs) 

GD 202 

 target values 

Sensitivity (n=10) 100% ≥ 80% 

Specificity (n=10) 70% ≥ 70% 

Accuracy (n=20) 85% ≥ 75% 
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Furthermore, additional 42 chemicals tested in a blind manner. When combining their results with those 

obtained with the 20 reference chemicals an overall sensitivity of 100.0% (17/17), a specificity of 82.2% 

(37/45) and an accuracy of 87.1% (54/62) were found for the overall dataset of 62 chemicals (distributed as 

17 UN GHS Category 2, 5 UN GHS Category 3 and 40 UN GHS No Category). These values were considered to 

be sufficient and adequate by the PRP. 

 

7. Applicability Domain 

The applicability domain of the KeraSkin
TM

 SIT RhE method should be defined. 

The PRP agreed that, based on the information provided, the applicability domain of the KeraSkin
TM

 SIT RhE 

method is expected to be similar to the one of the validated reference methods. 

 

8. Accordance with the principles of Good Laboratory Practices 

All data from the PS-based validation study supporting the validity of the KeraSkin
TM

 SIT RhE method should 

be obtained in accordance with the principles of Good Laboratory Practice (GLP). 

The PRP agreed that the GLP-like conditions used during the PS-based validation study were sufficient and 

adequate. It was noted that one of the participating laboratories was GLP accredited, and the two other 

laboratories conducted the assay according to the principles of GLP. 

 

9. Completeness of data and documents 

Completeness of all data and documents supporting the assessment of the validity of the KeraSkin
TM

 SIT RhE 

method. 

The PRP agreed that the information provided was sufficient and adequate to support the assessment of the 

scientific validity of the KeraSkin
TM

 SIT RhE method.  

 

10. Validation study management and conduct 

The PRP agreed that the validation study management and conduct was adequate. The PS-based validation 

study followed the principles of the OECD GD 34 as well as the requirements of the OECD GD 220.  

 

11. Additional considerations 

11.1. Audit of the tissues manufacturing 

The PRP agreed that the additional information provided regarding the audit of the tissue manufacturing 

was sufficient and adequate. In particular, the tissue production is certified according to ISO 9001:2015 

which requires that an external audit is conducted. 

11.2. Long-distance delivery of the KeraSkin
TM

 RhE tissues 

The PRP agreed that the additional information provided on the long distance transportation of the 

KeraSkin
TM

 RhE tissues was adequate. The KeraSkin
TM

 RhE tissues were transported via air to a Chinese 
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laboratory where they underwent QC testing (negative control, barrier function and histology) as well as the 

testing of 17 PS reference chemicals showing good performances of the transported tissues.  

 

12. Conclusions 

All data should adequately support the peer review assessment that the KeraSkin
TM

 SIT RhE method is 

structurally and mechanistically similar to the validated reference method, and demonstrate sufficient 

reliability and relevance for the proposed testing purpose i.e., that the proposed similar or modified test 

method is scientifically valid. 

The PRP concluded that the information provided by the test method developers support the scientific 

validity of the KeraSkin
TM

 SIT RhE method as a similar method, according to the OECD GD 220, to the 

methods included in the OECD TG 439. 
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