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TABLE: GRADING OF OCULAR LESIONS

Cornea
Opacity: degree of density (readings should be taken from most dense area)*

NO UICETAtON OF OPACKLY ......oooorvvsseressrsssisssssssessesssstsms st ssss s eeen
Scattered or diffuse areas of opacity (other than shght dulling of normal lustre);

details Of iriS Clearly VISIDIE «..c.uveeiiiiiiiiin ittt ettt ae et rras e st s e e es st eensnsassaassssenannnen

Easily discernible translucent area; details of iris slightly obscured ..........cccoooriireeiieecrnecccinnanirenreeaennens

Nacrous area; no details of iris visible; size of pupil barely discernible .............cccoocveerimiieieciiiiec e

- Opaque cornea; iris not discernible through the OPACIEY ........ccoeevieeeiieiiieeeereeei e erens

Maximum possible: 4

* The area of corneal opacity should be noted

Iris
Normal .......... eacne e s LR AL e e e s e R s e b Stk S om e arieas
Markedly deepened rugae, congestion, swelling, moderate circumcorneal hyperaemia;
or injection; iris reactive to light (a sluggish reaction is considered to be an effect ..........ccccooviieieennnn.
Hemorrhage, gross destruction, or no reaction to light ... ...
Maximum possible: 2
Conjunctivae .

Redness (refers to palpebral and bulbar conjunctivae; excluding cornea and iris)

Some blood vessels hyperaemic (INJECLEA) ....co.eeiiriuiaiiereirer e e e et e reesre e et e s et eeee ssesneee Sesanrasnans
Diffuse, crimson colour; individual vessels not easily diScernible ...........cc.ooovueeeiiiciivieeenieeeeenveeee e
Diffuse beefy red........cccoeivievieienineeceeeeceseeeee et e e eetetaaeeeateeasree s nntaesrte it s aeaaaas tee e e nsteebensneaaneen ateescarats
Maximum possible: 3
Chemosis
Swelling (refers to lids_ and/or nictating membranes)
Some SWelling aDOVE NOTINA ......coviieiiieteeect ettt ettt e e e ee e e e s acee e e e eseesestasasnnmsasssaenss
Obvious swelling, with partial eversion of lids..................... eeeereeeer et s eaea e aeatan e aa s s et e bt tecm st an e
Swelling, with Lids about Ralf ClOSEd .. ..ccooo oo e et et eseesaesan e ranens

Swelling, with lids more than half CLOSEd .......o.....oooieeeeeeeiee et eese e ss s eraesssas st eseenaen

Maximum possible: 4
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ANNEX
DEFINITIONS
1. Eye irritation is the production of changes in the eye following the application of a test substance

to the anterior surface of the eye, which are fully reversible within 21 days of application.
2. Eye corrosion is the production of tissue damage in the eye, or serious physical decay of vision,

. following application of a test substance to the anterior surface of the eye, which is not fully reversible
within 21 days of application.
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SUPPLEMENT TO TEST GUIDELINE 405

A Sequential Testing Strategy for Eye Irritation and Corrosion

GENERAL CONSIDERATIONS

1. In the interests of sound science and animal welfare, it is imnporstant to avoid the unnecessary use
of animals, and to minimise testing that is likely to produce severe responses in animals. All information
on a substance relevant to its potential ocular irritation/corrosivity should be evaluated prior to considering
in vivo testing. Sufficient evidence may already exist to classify a test substance as to its eye irritation or
corrosion potential without the need to conduct testing in laboratory animals. Therefore, utilizing a
weight-of-the-evidence analysis and sequential testing strategy will minimise the need for in vivo testing,
especially if the substance is likely to produce severe reactions.

2. It is recommended that a weight-of-the-evidence analysis be used to evaluate existing

information pertaining to eye irritation and corrosion of substances and to determine whether additional

studies, other than in vivo eye studies, should be performed to help characterise such potential. Where
further studies are needed, it is recommended that the sequential testing strategy be utilised to develop the

relevant experimental data. For substances which have no testing history, the sequential testing strategy

should be utilised to develop the data are needed to evaluate its eye corrosion/irritation. The testing

strategy described in this Supplement was developed at an OECD workshop (1). It was subsequently

affirmed and expanded in the Harmonised Integrated Hazard Classification System for Human Health and

Environmental Effects of Chemical Substances, as endorsed by the 28th Joint Meeting of the Chemicals

Committee and the Working Party on Chemicals, in November 1998 (2).

3. Although this testing strategy is not an integrated part of Test Guideline 405, it expresses the
recommended approach for the determination of eye irritation/corrosion properties. This approach
represents both best practice and an ethical benchmark for in vivo testing for eye irritation/corrosion. The
Guideline provides guidance for the conduct of the in vivo test and summarises the factors that should be
addressed before considering such a test. The sequential testing strategy provides a weight-of-the-evidence
approach for the evaluation of existing data on the eye irritation/corrosion properties of substances and a
tiered approach for the generation of relevant data on substances for which additional studies are needed or
for which no studies have been performed. The strategy includes the performance first of validated and
accepted in vitro or ex vivo tests and then of Guideline 404 skin irritation/corrosion studies under specific
circumstances (3)(4). ’

DESCRIPTION OF THE STEPWISE TESTING STRATEGY

4. - Prior to undertaking tests as part of the sequential testing strategy (Figure), all available
information should be evaluated to determine the need for in vivo eye testing. Although significant
information might be gained from the evaluation of single parameters (e.g., extreme pH), the totality of
existing information should be assessed. All relevant data on the effects of the substance in question, and
its structural analogues, should be evaluated in making a weight-of-the-evidence decision, and a rationale
for the decision should be presented. Primary emphasis should be placed upon existing human and animal
data on the substance, followed by the outcome of in vitro or ex vivo testing. In vivo studies of corrosive
substances should be avoided whenever possible. The factors considered in the testing strategy include:
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5. Evaluation of existing human and anima] data (Step 1). Existing human data, e.g. clinical and

occupational studies, and case reports, and/or animal test data from ocular studies should -be considered
first, because they provide information directly related to effects on the eyes. Thereafter, available data
from human and/or animal studies investigating dermal *corrosion/irritation should be evaluated.
Substances with known corrosivity or severe irritancy to the eye should not be instilled into the eyes of
animals, nor should substances showing corrosive or severe irritant effects to the skin; such substances
should be considered to be corrosive and/or imritating to the eyes as well. Substances with sufficient
evidence of non-corrosivity and non-irritancy from previously performed ocular studies should also not be
tested in in vivo eye studies.

6. Analysis of structure activity relationships (SAR) (Step 2). The results of testing of structurally
related chemicals should be considered, if available. When sufficient human and/or animal data are
available on structurally related substances or mixtures of such substances to indicate their eye
“corrrosion/irritancy potential, it can be presumed that the test substance will produce the same responses.
In those cases, the substance may not need to be tested. Negative data from studies of structurally related
substances or mixtures of such substances do not constitute sufficient evidence of non-corrosivity/non-
irritancy of a substance under the sequential testing strategy. Validated and accepted SAR approaches
should be used to identify the corrosion and irritation potential for both dermal and ocular effects.

7. Physicochemical properties and chemical reactivity (Step 3) Substances exhibiting pH extremes
such as <2.0 or 211.5 may have strong local effects. If extreme pH is the basis for identifying a substance
as corrosive or irritant to the eye, then its acid/alkaline reserve (buffering capacity) may also be taken into
consideration (5)(6). If the buffering capacity suggests that a substance may not be corrosive to the eye,
then further testing should be undertaken to confirm this, preferably by the use of a validated and accepted
in vitro or ex vivo test (see paragraph 9). '

8. Consideration of other existing information (Step 4). All available information on systemic
toxicity via the dermal route should be evaluated at this stage. The acute dermal toxicity of the test
substance should also be considered. If the test substance has been shown to be highly toxic by the dermal
route, it may not need to be tested in the eye. Although there is not necessarily a relationship between acute
dermal toxicity and eye irritation/corrosion, it can be assumed that if an agent is highly toxic via the dermal
route, it will also exhibit high toxicity when instilled into the eye. Such data may also be considered
between Steps 2 and 3.

9. Results from in vitro or ex vivo tests (Steps 5 and 6). Substances that have demonstrated
corrosive or severe irritant properties in an in vitro or ex vivo test (7)(8) that has been validated and
~accepted for the assessment specifically of eye or skin corrosivity/irtitation, need not be tested in animals.
It can be presumed that such substances will produce similar severe effects in vivo. If validated and
accepted in vitro/ex vivo tests are not available, one should bypass Steps 5 and 6 and proceed directly to
Step 7.

10. Assessment of in vivo dermal irritancy or corrosivity of the substance (Step 7). When insufficient
evidence exists with which to perform a conclusive weight-of-the-evidence analysis of the potential eye
irritation/corrosivity of a substance based upon data from the studies listed above, the in vivo skin
irritation/corrosion potential should be evaluated first, using Guideline 404 (4) and the accompanying
Supplement (9). If the substance is shown to produce corrosion or severe skin irritation, it should be
considered to be a corrosive eye irritant unless other information supports an alternative conclusion. Thus,
an in vivo eye test would not need to be performed. If the substance is not corrosive or severely irritating to
the skin, an in vivo eye test should be performed.
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11. In vivo test in rabbits (Steps 8 and 9): In vivo ocular testing should begin with an initial test using
one animal. If the results of this test indicate the substance to be a severe irritant or corrosive to the eyes,
further testing should not be performed. If that test does not reveal any corrosive or severe irritant effects, a
confirmatory test is conducted with two additional animals. Depending upon the results of the confirmatory
test, further tests may be needed. {see Test Guideline 405 (10)]
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FIGURE

405

TESTING AND EVALUATION STRATEGY FOR EYE IRRITATION/CORROSION

Activity

Existing human and/or animal data
showing effects on eyes

Existing human and/or animal data
showing corrosive effects on skin

Existing human and/or animal.data
showing severe irritant effects on

skin 4
-l

no information available, or
available information is not
conclusive

!

Perform SAR for eye
corrosion/irritation

Perform SAR for skin corrosion

)

No predictions can be made, or
predictions are not conclusive or
negative

i

Measure pH (buffering capacity, if
relevant)

\)

2<pH < 11.5, orpH<200r 211.5
with low/no buffering capacity, if

relevant

l

Findin

Severe damage to eyes
Eye irritant

Not corrosive/not
irritating to eyes

Skin corrosive

Severe skin irritant

Predict severe damage to
eyes

Predict irritation to eyes

Predict skin corrosivity

pH<2or=11.5 (with
high buffering capacity,
if relevant)
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Conclusion

Apical endpoint; consider corrosive to
eyes. No testing is needed.

Apical endpoint; consider irritating to
eyes. No testing is needed.

Apical endpoint; considered non-
corrosive and non-irritating to eyes.
No testing required.-

Assume corrosivity to eyes. No testing
is needed. :

Assume irritating to eyes. No testing
is needed

Assume corrosivity to eyes. No testing
is needed.

Assume irritating to eyes. No testing
is needed.

Assume corrosivity to eyes. No testing
is needed.

Assume corrosivity to eyes. No testing
is needed.
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Evaluate systemic toxicity via the
dermal route

l

Such information is not available, or
substance is not highly toxic

Perform validated and accepted in
vitro or ex vivo test for eye corrosion

{

Substance is not corrosive, or
internationally validated in vitro or
ex vivo testing methods for eye
corrosion are not yet available

U

Perform validated and accepted in
vitro or ex vivo test for eye irritation

l

Substance is not an irritant, or
internationally validated in vitro or
ex vivo testing methods for eye
irritation are not yet available

l

Experimentally assess in vivo skin
irritation/corrosion potential (see
OECD Guideline 404)

l

Substance is not corrosive or
severely irritating to skin

Perform initial in vivo rabbit eye test
using one animal

\A

No severe damage, or no response

g

Perform confirmatory test using one
or two additional animals

OECD/OCDE

Highly toxic at
concentrations that would
be tested in the eye.

Corrosive response

Irritant response

Corrosive or severe
irritant response

Severe damage to eyes

Corrosive or irritating

Not corrosive or
irritating
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Substance would be too toxic for
testing. No testing is needed.

Assume corrosivity to eyés. No
further testing is needed.

Assume irritancy to eyes. No further
testing is needed.

Assume corrosivity to eyes. No
further testing is needed.

Consider corrosive to eyes. No further
testing is needed.

Consider corrosive or irritating to
eyes. No further testing is needed

Consider non-irritating and non-
corrosive to eyes. No further testing is
needed. ‘





