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Abstract

NICEATM evaluated four in vitro ocular test methods (the Bovine
Corneal Opacity and Permeability, the Isolated Chicken Eye, the
Isolated Rabbit Eye, and the Hen’s Egg Test – Chorioallantoic
Membrane) for their ability to identify substances that cause
severe irritation or corrosion.  During these evaluations, a list of
122 proposed reference substances was developed for potential
optimization and/or validation studies with in vitro ocular toxicity
tests.  The substances also may be used for development of
performance standards for use in the validation of test methods
that are functionally and mechanistically similar to a validated in
vitro ocular test method and for proficiency testing.  Based on
the ICCVAM Submission Guidelines, these substances are
intended to: 1) represent the range of ocular responses (i.e.,
corrosive/severe irritant vs. nonsevere irritant/nonirritant) to be
detected; 2) represent the classes of chemicals to be tested; 3)
represent the range of known or anticipated mechanisms or
modes of action to be tested; 4) have produced high quality
Draize in vivo rabbit eye test method studies and/or in humans;
5) have well-defined chemical composition; 6) be available from
commercial sources; and 7) not be associated with excessive
hazard or costs (purchase and/or disposal).  Based on the United
Nations Globally Harmonized ocular hazard classification system,
this list contains 79 Category 1, 15 Category 2A, 13 Category
2B, and 15 nonirritating substances (79 liquids, 34 solids), and
covers 34 chemical classes and 29 product classes.

Abstract

Introduction

The Interagency Coordinating Committee on the Validation of
Alternative Methods (ICCVAM) evaluated four in vitro ocular test
methods (the Bovine Corneal Opacity and Permeability, the
Isolated Chicken Eye, the Isolated Rabbit Eye, and the Hen’s
Egg Test – Chorioallantoic Membrane) for their ability to identify
substances that cause severe irritation or corrosion.  During these
evaluations, a list of proposed reference substances was
developed for potential optimization and/or validation studies
with in vitro ocular toxicity tests.  NICEATM initially compiled a
database of existing in vivo ocular toxicity data for over 950
substances. Commercially available substances for which
adequate in vivo data were available to assign an ocular irritancy
hazard classification based on the United Nations Globally
Harmonized System (GHS; UN 2003) were identified as candidate
substances.  The GHS classification system was used for selecting
candidates because it has been internationally harmonized
through the UN, and is anticipated to be implemented globally
sometime in the future.  From these candidates, a list of proposed
reference substances was developed, in conjunction with the
ICCVAM Ocular Toxicity Working Group (OTWG).  The proposed
reference substances are intended to:

• represent the range of ocular responses (i.e., corrosive/severe
irritant; nonsevere irritant/noncorrosive) that the test method
is expected to be capable of predicting

• represent the range of chemical/product classes and
physicochemical properties (e.g., solid, liquid) that the test
method is expected to be capable of testing

• represent the range of known or anticipated mechanisms or
modes of action for severe/irreversible ocular irritation or
corrosion

• have high-quality in vivo rabbit eye test method studies
available that follow Organization for Economic Cooperation
and Development (OECD) Test Guideline (TG) 405 and
preferably conducted in compliance with Good Laboratory
Practices (GLP) guidelines

• have a well-defined chemical composition

• be tested at a defined concentration and at a defined purity1

• be readily available

1Information on purity and the concentration tested were not available for all
substances included in the NICEATM in vivo rabbit eye test results database.  GHS
Category 1 substances lacking purity information were included because testing
at a potentially higher concentration would not likely alter their classification as a
GHS Category 1 substance although it might alter the criteria by which they were
classified as an ocular corrosive/severe irritant.  Where information on purity was
lacking, an assumption was made that testing would have been conducted with
a relatively pure substance.  For substances included because they cause severe
ocular effects in humans but lacked appropriate in vivo rabbit eye test data,
information on concentration and purity were not available.
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ICCVAM Recommendations

ICCVAM reviewed the Expert Panel’s report, public comments
received, and the recommendations of the OTWG.  Based on
these sources, ICCVAM made the following recommendations
with relation to the list of proposed reference substances:

• ICCVAM endorsed the proposed list of 122 reference
substances described above.

• ICCVAM endorsed the use of the reference substance list as
a source for generating a subset of substances to be used
for evaluating in vitro ocular toxicity test methods on a
scientifically sound case-by-case basis.

It was recommended that the subset of substances that
are developed from the reference substance list comprise
a scientifically sound distribution of substances among
various properties including, but not limited to, chemical
class, product class, physical form, irritancy severity
classification, mechanism of action, physical and chemical
characteristics, and molecular weight.

• In situations where a listed substance is not available, other
substances of the same class for which there is high quality
in vivo reference data may be used.

ICCVAM Recommendations

Proposed Reference Substances

For the detection of ocular corrosives and severe irritants, the
list of reference substances needs to include those that:

• induce very severe responses within a relatively short time
period, as well as those where the toxic response is delayed

• adversely affect the cornea, iris, and/or conjunctiva

• induce persistent versus non-persistent lesions (when assessed
at 21 days post treatment)

• represent diverse chemical classes and physicochemical
properties

To cover all of these needs, the reference list contains 122
substances (Table 1).  The total number of proposed reference
substances reflects the need to ensure, to the extent possible,
that the substances covered the range of responses of interest,
chemical/product classes and physicochemical properties of
interest, and known or anticipated mechanisms or modes of
action for severe/irreversible ocular irritation or corrosion.

As shown in Table 2, the list includes 79 GHS Category 1
substances (10 of which were classified as severe irritants based
on human data only), 28 GHS Category 2 substances (15 Category
2A, 13 GHS Category 2B) and 15 nonirritants.  These 122
substances cover 34 chemical classes (Table 3) and 24 product
classes (Table 4) and include 79 substances tested in liquid form
and 43 tested as solids (Table 3).  The GHS Category 1 substances
that are included in the list cover the entire range of responses
that could result in a corrosive/severe irritant classification, based
on both persistence and severity of the resulting lesion (Table 5).

Proposed Reference Substances

Performance Standards
and Proficiency Substances

Following completion of validation studies, reference substances
from this list can be selected for inclusion in performance standards
and for proficiency testing.  In this regard, subsets of substances
from this list may be considered for:

• Optimization of a test method protocol

• Performance standard reference substances for use in the
validation of test methods that are functionally and
mechanistically similar to a validated ocular irritancy test
method

• Proficiency testing to ensure the competency of a laboratory
in performing a validated ocular irritancy test method

Performance Standards
and Proficiency Substances

Table 1. Proposed List of Substances for
Validation Studies of In Vitro Test
Methods for the Identification of Ocular
Corrosives/Severe Irritants (Organized
by GHS Hazard Classification Category,
Physical Form, and Substance Name)

More information on ICCVAM and NICEATM
can be accessed at:

http://iccvam.niehs.nih.gov/
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Ocular Expert Panel Recommendations

In conjunction with ICCVAM, NICEATM convened an expert panel
meeting on January 11-12, 2005, to independently assess the
validation status of the four in vitro test methods previously
mentioned.  Additional data were made available subsequent to
this meeting that mandated reconvening the expert panel on
September 19, 2005.  The reports from each of these meetings
are available at http://iccvam.niehs.nih.gov/methods/eyeirrit.htm.
The Panel made the following recommendations related to the
proposed reference substances:

• The list of proposed references substances is too large if it
is intended to be the minimum number of substances that
should be used for validation of a new test method, but it is
appropriate if it is a list of candidate chemicals from which
to select sets of chemicals to be used in validation studies.

• A focus on mechanism of action may reduce the number of
substances needed to evaluate the relevance and reliability
of a proposed test method.

• The highest purity level available from major suppliers for
each substance should be used and ideally, information on
major impurities provided.

Ocular Expert Panel Recommendations
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