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In vitro test for evaluation of
eye irritation based on opacity

and permeability

OECD 437: Bovine Corneal Opacity and
Permeability Test (BCOP)

Background
The scientific community has been

working vigorously towards
Reduction/Replacement/Rehabilita
tion of the animals used for
research. The agencies like
ICCVAM, ECCVAM with active
involvement of scores of scientists
have been working on developing
the experimental protocols for
ensuring minimisation of the in-
vivo studies. Amongst these, the
most painful one was the studies
requiring testing the compounds
for their potential to cause severe
pain and distress in the animal
under testing. Their efforts led to
development of a harmonized
study protocol, which was one of
the test method formalized by
OECD TG No. 437 replacing the in
vivo testing of corrosive test
articles by a new in vitro eye
irritation. This test enables
prediction of across the full range
of irritation for different chemical
classes. BCOP test method is on of
the vital test in the series of test
recommended by OECD as it
addresses corneal effects, which
are the major driver of
classification in-vivo when
considering the UN GHS
classification.

Introduction

The purpose of this study is to evaluate the eye hazard potential of a test
item by measuring its ability to induce opacity and increased permeability in
an isolated bovine cornea. Toxic effects to the cornea are measured by: (i)
decreased light transmission (opacity) and (ii) increased passage of sodium
fluorescein dye (permeability). The opacity and permeability assessments of
the cornea following exposure to a test chemical are combined to derive an
In Vitro Irritancy Score (IVIS), which is used to classify the irritancy level of the
test chemical.

The BCOP test method is an organotypic model that provides short-term
maintenance of normal physiological and biochemical function of the
bovine cornea in vitro. The method used Corneas of Bovine eyes from the
abattoirs. The eyes are of no commercial value and are discarded as
biological waste.

Method Description

The eye are collected from the abattoirs and transported carefully to the labs
at JRF. The eyes are visibly inspected and the corneas, free of defects, are
dissected and used as test system. The dissected corneas are then loaded on
the specially designed cornea holders (Figure - 1)

(Figure - 1) Cornea Holders (Pictures of the Instrument and holders
adopted from the supplier manual)

A known amount of test item is applied to
the anterior surface of the cornea and then
the corneas are incubated for requied time
(depending upon the physical form of the
test item). At the end of the incubation
period Opacity is measured using the
Opacitometer (Manufactured by Duratec,
Germany) (Figure 2).
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Table — Results of exposure to different eye irritants which are used as positive, neutral and
negative influencers on the Bovine Cornea.

Name of Test Item Category as per OECD 437 Results of IVIS Category Obtained

Benzalkonium chloride | Category 1 | 211.54 | Category 1 |
| Chlorhexidine | Category 1 | 109.24 | Category 1 |
' Dibenzoyl-L- tartaric acid | Category 1 | 73.09 | Category 1 |
| Imidazole | Category 1 | 213.33 | Category 1 |
] Trichloroacetic acid \ Category 1 \ 276.84 \ Category 1 \
2,6-Dichlorobenzoyl No accurate / 3529 No accurate /
chloride Reliable prediction Reliable prediction
Ethyl-2-methylacetoacetate No accurate / 21.32 No accurate /
Reliable prediction Reliable prediction
| EDTA, di-potassium salt | Not Classified | 2.00 | Not Classified |
Tween 20 | Not Classified | -0.87 | Not Classified |
| 2-Mercaptopyrimidine | Not Classified | 2.46 | Not Classified |
' Phenylbutazone | Not Classified | 2.91 | Not Classified |
Polyoxyethylene 23 Not Classified 2.10 Not Classified

lauryl ether

Note: Ammonium Nitrate is also one of the chemicals for establishing proficiency. However, this test item is

under the "Explosive" category as per India Legislation, so cannot be procured and tested and so was not tested.
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