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TEST ARTICLE RECEIPT 

IIVS Test Article 
Number Sponsor's Designation Physical 

Description Receipt Date Storage 
Conditions* 

20AA02 Banixx-BJG451 clear colorless 
non-viscous liquid 

13 January 
2020 

15 to 30 °C 
(Room Temp) 

* - Protected from exposure to light 

 

INTRODUCTION 

The Bovine Corneal Opacity and Permeability Assay (BCOP) was used to assess the potential ocular 
irritancy of the test article to isolated bovine corneas. Bovine corneas, obtained as a byproduct from 
freshly slaughtered animals, were mounted in special holders and exposed to the test article. An In Vitro 
Score was determined for the test article based on the induction of opacity and permeability (to 
fluorescein) in the isolated bovine corneas. The methods and procedures used in this assay were 
consistent with OECD Test Guideline 437: Bovine Corneal Opacity and Permeability Test Method for 
Identifying i) Chemicals Inducing Serious Eye Damage and ii) Chemicals Not Requiring Classification for 
Eye Irritation or Serious Eye Damage (2017)1. 

 

MATERIALS AND METHODS 

The assay procedures were performed as outlined in the study protocol (See Appendix A).  The test 
article was tested according to the Method A described in the study protocol.  

 

DEVIATIONS 

There were no deviations from the study protocol during the conduct of this study. 

 

 
1 OECD (2017),Test No. 437: Bovine Corneal Opacity and Permeability Test Method for Identifying i) Chemicals Inducing 
Serious Eye Damage and ii) Chemicals Not Requiring Classification for Eye Irritation or Serious Eye Damage, OECD Guidelines 
for the Testing of Chemicals, Section 4, OECD Publishing. 
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RESULTS AND DISCUSSION 

Test Article & Assay Control Preparation  

The test article was administered to the test system without dilution (neat).  

The positive control (100% ethanol) and the negative control (sterile, deionized water) were tested 
concurrently. 

Exposure Times 

Three corneas were incubated in the presence of the test article at 32 ± 1 °C for 10 minutes. Three 
corneas were incubated in the presence of each control at 32 ± 1 °C for 10 minutes.  

Evaluation of Test Results 

Table 1 summarizes the results of the BCOP assay for the test article and positive control. The analyzed 
data are presented in Appendix B. The following prediction models were used to evaluate the ocular 
irritancy potential as described by Sina et al. (1995)2 for non-regulatory purposes or as described in OECD 
TG 437 (2017).  

The prediction model according to Sina et. al based on a wide range of materials (note: While this 
classification system provides a good initial guide to interpretation of these in vitro data, these specific 
ranges may not be applicable to all classes of materials or other exposure times.  Whenever possible, 
results should be compared to “benchmark” materials tested under similar exposure conditions.): 

 

In Vitro Score Sina et al Prediction 

≤ 25 Mild irritant 

> 25; ≤ 55 Moderate irritant 

> 55 Severe irritant 

 
2  Sina, J.F., Galer, D.M., Sussman, R.G., Gautheron, P.D., Sargent, E.V., Leong, B., Shah, P.V., Curren, R.D., and Miller, K. 

(1995) A collaborative evaluation of seven alternatives to the Draize eye irritation test using pharmaceutical 
intermediates. Fundamental and Applied Toxicology 26:20-31. 
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Prediction model outlined in OECD TG 437: 

In Vitro Irritation Score (IVIS) UN GHS 

≤ 3 No Category 

> 3; ≤ 55 No prediction can be made* 

> 55 Category 1 

* - Additional testing would be required for a definitive classification of ocular irritation potential 
according to GHS  

Criteria for a Valid Test. 

The BCOP assay was accepted when the positive control ethanol produced an In Vitro Score that fell 
within 2 standard deviations of the historical mean. The current acceptance range for ethanol is 38.0-
63.4.  

Summary 

The test article produced an In Vitro Score of 0.0. According to the prediction model presented by Sina 
et al. (1995), the test article would be considered to have mild ocular irritation potential (i.e., In Vitro 
Score ≤25). According to OECD TG 437, the test article was considered GHS No Category for eye irritation 
potential (i.e., In Vitro Score ≤3.0).  

 

Table 1 

BCOP Summary Results 

IIVS Test Article 
Number 

Sponsor’s 
Designation Conc.  Exposure 

Time 
Opacit
y Value 

OD490 

Value 
In Vitro 
Score pH 

20AA02 Banixx-BJG451 Neat 10 minutes 0.0 -0.003 0.0 1.0 

Positive Control Ethanol Neat 10 minutes 27.7 0.897 41.1 NA 

NA – Not Applicable 
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APPENDIX A (Protocol, Protocol Attachment 1 & Protocol Amendment I) 
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APPENDIX B (Analyzed Data) 
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Performed on 22-Jan-2020

TA # CORNEA # INITIAL FINAL CHANGE CORRECTED AVG STDEV
20AA02 25 0 0 0 0.0
Neat 26 0 0 0 0.0
10 minutes 28 0 0 0 0.0 0.0 0.0

Neg. Control 1 0 0 0 NA  
Sterile, DI water 4 0 0 0 NA
10 minutes 6 0 0 0 NA 0.0

Pos. Control 8 0 27 27 27.0
Ethanol 9 0 27 27 27.0
10 minutes 11 0 29 29 29.0 27.7 1.2

NA - Not Applicable

Study No. 20AA02.350000

BOVINE CORNEAL OPACITY AND PERMEABILITY ASSAY

OPACITY SCORE
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Performed on 22-Jan-2020

Pos. Control
Sterile, DI water Ethanol
10 minutes 10 minutes

Dilution Corrected
Cornea # OD490 Cornea # OD490 Factor OD490
------------ ------------------------------ ----------------- -------------------------- --------------------- ----------------

1 0.005 8 0.876 1 0.871
4 0.007 9 0.942 1 0.937
6 0.004 11 0.889 1 0.884

------------------------------ ----------------
Avg. 0.005 Avg. = 0.897

STDEV= 0.035
20AA02
Neat
10 minutes

Dilution Corrected
Cornea # OD490 Factor OD490
------------ ------------------------------ --------------------- -------------------------

25 0.003 1 -0.002
26 0.001 1 -0.004
28 0.004 1 -0.001

-------------------------
Avg. = -0.003

STDEV= 0.002

Study No. 20AA02.350000

PERMEABILITY SCORE

Neg. Control
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Performed on 22-Jan-2020

Test Exposure Mean Mean In vitro
Article Concentration Period Opacity OD490 Score

--------------------- ------------------------- ------------------- ----------------- -------------------------- ---------------------
20AA02 Neat 10 minutes 0.0 -0.003 0.0
Ethanol Neat 10 minutes 27.7 0.897 41.1

Study No. 20AA02.350000

IN VITRO SCORE

         In Vitro Score = Mean Opacity Value + (15 x Mean OD490)
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