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CHAPTER 3.1

ACUTE TOXICITY
| 3.1.1 Definition and-general-considerations

| + Acute toxicity refers to those adverse effects occurring following oral or dermal
administration of a single dose of a substance, or multiple doses given within 24 hours, or an inhalation
exposure of 4 hours.

| 3.1.2 Classification criteria for substances

| 2.3.1.2.1 Chemicals can be allocated to one of five toxicity categories based on acute toxicity by the
oral, dermal or inhalation route according to the numeric criteria expressed as (approximate) LD50 (oral,
dermal) or LC50 (inhalation) values as shown in the table below. Explanatory notes are shown following
the table.

| Table 13.1.1: Acute toxicity hazard categories and (approximate) LDS0/LC50 values
defining the respective categories

| Exposure Route Category 1 [Category 2 | Category 3 |Category 4 | Category 5
Oral (mg/kg bodyweight) 5 50 300 2000 5000
| Dermal (mg/kg bodyweight) 50 200 1000 2000
Gases (ppmppmV) 100 500 2500 5000
see. Note (a) See detailed
Vapours (mg/1) 0.5 2.0 10 20 criteria in
see: Note (a) note-Noie (e)
Note (b)
Note (c)
Dusts and Mists (mg/1) 0.05 0.5 1.0 5
see: Note (a)
Note (d)

| NOTE: gases concentration are expressed in parts per million per volume (ppmV)
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| Notes to Table 3.1.1:

(@)

(b)

(c)

(@

(e)

Inhalation cut-off values in the table are based on 4 hour testing exposures. Conversion of
existing inhalation toxicity data which has been generated according to 1 hour exposures
should be by dividing by a factor of 2 for gases and vapours and 4 for dusts and mists;

1t is recognised that saturated vapour concentration may be used as an additional element by
some regulatory systems to provide for specific health and safety protection. (e.g. UN
Recommendations for the Transport of Dangerous Goods);

For some chemicals the test atmosphere will not just be a vapour but will consist of a
mixture of liquid and vapour phases. For other chemicals the test atmosphere may consist of
a vapour which is near the gaseous phase. In these latter cases, classification should be
based on ppmV as follows: Category 1 (100 ppmV), Category 2 (500 ppmV’), Category 3
(2500 ppmV), Category 4 (5000 ppmV). Work in the OECD Test Guidelines Programme

should be undertaken to better define the terms “dusts”, “mists” and “vapours” in relation
to inhalation toxicity testing,

The values for dusts and mists should be reviewed to adapt to any future changes to OECD
Test Guidelines with respect to technical limitation in generating, maintaining and
measuring dust and mist concentrations in respirable form;

Criteria for Category 5 are intended to enable the identification of substances which are of
relatively low acute toxicity hazard but which under certain circumstances may present a
danger to vulnerable populations. These substances are anticipated to have an oral or
dermal LD50 in the range of 2000-5000 mg/kg bodyweight and equivalent doses for
inhalation. The specific criteria for Category 5 are:

(i)  The substance is classified in this Category if reliable evidence is already available that
indicates the LD50 (or ¢LC50) to be in the range of Category 5 values or other animal
studies or toxic effects in humans indicate a concern for human health of¥ an acute
nature.

(ii) The substance is classified in this Category, through extrapolation, estimation or
measurement of data, if assignment to a more hazardous category is not warranted,
and:

- reliable information is available indicating significant toxic effects in humans, or

- any mortality is observed when tested up to Category 4 values by the oral,
inhalation, or dermal routes; or

- where expert judgement confirms significant clinical signs of toxicity, when tested
up to Category 4 values, except for diarrhoea, piloerection or an ungroomed
appearance; or

- where expert judgement confirms reliable information indicating the potential for
significant acute effects from other animal studies.

Recognising the need to protect animal welfare, testing in animals in Category 5 ranges is
discouraged and should only be considered when there is a strong likelihood that results of
such a test would have a direct relevance for protecting human health.
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Speeif derati

3:3.1.2.2  The harmonizsed classification system for acute toxicity has been developed in such a way as
to accommodate the needs of existing systems. A basic principle set by the IOMC Coordinating
Group/Harmonization of Chemical Classification Systems (CG/HCCS) is that "harmonizsation means
establishing a common and coherent basis for chemical hazard classification and communication from
which the appropriate elements relevant to means of transport, consumer, worker and environment
protection can be selected." To that end, five categories have been included in the acute toxicity scheme.

4:3.1.2.3  The preferred test species for evaluation of acute toxicity by the oral and inhalation routes is
the rat, while the rat or rabbit are preferred for evaluation of acute dermal toxicity. Test data already
generated for the classification of chemicals under existing systems should be accepted when reclassifying
these chemicals under the harmonizsed system. When experimental data for acute toxicity are available in
several animal species, scientific judgement should be used in selecting the most appropriate LD50 value
from among valid, well-performed tests.

5—3 1.2.4 Category 1, the h1ghest tox1c1ty category, has cut- off Values—efé—mg#kg—bedﬁwergi&t—by—the

Vaﬁears—aﬁd—g—%—mg#feﬁd%%s—aﬁd—mﬁts%esﬁeﬂeﬁ%v&hme (scc Tdblc 3 1.1) currently used

primarily by the transport sector for classification for packing groups.

6:3.1.2.5  Category 5 is for chemicals which are of relatively low acute toxicity but which, under certain
circumstances, may pose a hazard to vulnerable populations. Criteria for identifying substances in
Category 5 are provided in addition to the table. These substances are anticipated to have an oral or dermal
LD50 value in the range 2000 - 5000 mg/kg bodyweight and equivalent doses for inhalation exposure.'
In light of animal welfare considerations, testing in animals in Category 5 ranges is discouraged and should
only be considered when there is a strong likelihood that results of such testing would have a direct
relevance to the protection of human health.

3.1.2.6 Specific considerations for Inhalation toxicity

7.3.1.2.6.1 Values for inhalation toxicity are based on 4 hour tests in laboratory animals. When
experimental values are taken from tests using a 1 hour exposure, they can be converted to a 4 hour
equivalent by dividing the 1 hour value by a factor of 2 for gases and vapours and 4 for dusts and mists.

8:3.1.2.6.2 Units for inhalation toxicity are a function of the form of the inhaled material. Values for
dusts and mists are expressed in mg/l. Values for gases are expressed in ppmV. Acknowledging the
difficulties in testing vapours, some of which consist of mixtures of liquid and vapours phases, the table
provides values in units of mg/l. However, for those vapours which are near the gaseous phase,
classification should be based on ppmV. As inhalation test methods are updated, the OECD and other test
guideline programs will need to define vapours in relation to mists for greater clarity.

Guidance on Category 5 Inhalation Values: The OECD Task Force on Harmonisation of
Classification and Labelling (HCL) did not include numerical values in Table +3.1.1 above for acute
inhalation toxicity class 5 but instead specified doses “equivalent” to the range of 2000-5000 mg/kg
bodyweight by the oral or dermal route (see Note (e) of Table 3.1.1). In some systems, the
competent authority may prescribe values.



UN/SCEGHS/3/INF.5/Add:3
page 8

9:3.1.2.6.3 Vapour inhalation values are intended for use in classification of acute toxicity for all sectors.
It is also recognised that the saturated vapour concentration of a chemical is used by the transport sector as
an additional element in classifying chemicals for packing groups.

140:3.1.2.6.4 Of particular importance is the use of well articulated values in the high toxicity categories for
dusts and mists. Inhaled particles between 1 and 4 microns mean mass aecrodynamic diameter (MMAD)
will deposit in all regions of the rat respiratory tract. This particle size range corresponds to a maximum
dose of about 2 mg/l. In order to achieve applicability of animal experiments to human exposure, dusts
and mists would ideally be tested in this range in rats. The cut-off values in the table for dusts and mists
allow clear distinctions to be made for materials with a wide range of toxicities measured under varying
test conditions. The values for dusts and mists should be reviewed in the future to adapt to any future
changes in OECD or other test guidelines with respect to technical limitations in generating, maintaining,
and measuring dust and mist concentrations in respirable form.

3.1.3 Classification criteria for mixtures

H-3.1.3.1 The criteria for substances classify acute toxicity by use of lethal dose data (tested or derived).
For mixtures, it is necessary to obtain or derive information that allows the criteria to be applied to the
mixture for the purpose of classification. The approach to classification for acute toxicity is tiered, and is
dependent upon the amount of information available for the mixture itself and for its ingredients. The flow
chart of Figure +-3.1.1 below outlines the process to be followed:

Figure 43.1.1: Tiered approach to classification of mixtures for acute toxicity

Test Data on the mixture as a whole

l No Yes l

Sufficient data
available on similar Yes
mixtures to estimate

classification hazards

in

3.1.3.5)
No
Yes

Available data for > .
all ingredients Apply formula in —  _»  CLASSIFY
paragraph243.1.3.6.1
L No

Other data available . Apply formula in —» CLASSIFY

to estimate conversion > paragraph243.1.3.6.1

values for classification

> Apply bridging principles — > CLASSIFY
paragraphs16-22

i No e Apply formula in paragraph243.1.3.6.1
(unknown ingredients < 10%) or

Convey hazards of the

known ingredients

e Apply formula in paragraph ——p CLASSIFY

283.1.3.6.2.3 (unknown ingredients >
10%)
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| +2.3.1.3.2  Classification of mixtures for acute toxicity can be carried out for each route of exposure, but
is only needed for one route of exposure as long as this route is followed (estimated or tested) for all
ingredients. If the acute toxicity is determined for more than one route of exposure, the more severe hazard
category will be used for classification. All available information should be considered and all relevant
routes of exposure should be identified for hazard communication.

| 43:3.1.3.3  In order to make use of all available data for purposes of classifying the hazards of the
mixtures, certain assumptions have been made and are applied where appropriate in the tiered approach:

(a) The “relevant ingredients” of a mixture are those which are present in concentrations of
1% (w/w for solids, liquids, dusts, mists and vapours and v/v for gases) or greater,
unless there is a reason to suspect that an ingredient present at a concentration of less
than 1% is still relevant for classifying the mixture for acute toxicity. This point is
particularly relevant when classifying untested mixtures which contain ingredients that
are classified in Category 1 and Category 2;

(b) The acute toxicity estimate (ATE) for an ingredient in a mixture is derived using:

- The LDsy/LCso where available,

= - The appropriate conversion value from Table 2-3.1.2 that relates to the results of a
range test for an ingredient, or
| = - The appropriate conversion value from Table 2-3.1.2 that relates to a

classification category of the ingredient;

| (c) Where a classified mixture is used as an ingredient of another mixture, the actual or
derived acute toxicity estimate (ATE) for that mixture may be used when calculating
the classification of the new mixture using the formulas in paragraphs 24—
29subsections 3.1.3.6.1 and 3.1.3.6.2.3.
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Table 23.1.2: Conversion from experimentally obtained acute toxicity range values (or acute toxicity
hazard categories) to acute toxicity point estimates for the respective routes of exposure

Exposure routes Classification [category]| or experimentally [Conversion value|
obtained acute toxicity range estimate [Converted Acute Toxicity
(see Note 1) point estimate]
(see Note 2)

Oral 0 < Category 1 < 5 0.5
(mg/kg 5 < Category 2 < 50 5
bodyweight ) 50 < Category 3 < 300 100

300 < Category 4 < 2000 500

2000 < Category 5 < 5000 2500
Dermal 0  <Category 1 < 50 5
(mg/kg 50 < Category 2 < 200 50
bodyweight) 200 < Category 3 < 1000 300

1000 < Category 4 < 2000 1100

2000 < Category 5 < 5000 2500
Gases 0  <Category 1 < 100 10
(ppmV) 100 < Category 2 < 500 100

500 < Category 3 < 2500 700

2500 < Category 4 < 5000 3000

Category 5 - See footnote to paragraph63.1.2.5.
Vapours 0  <Category 1< 0.5 0.05
(mg/1) 0.5 <Category2< 2.0 0.5

2.0 < Category 3<10.0 3

10.0 < Category 4 < 20.0 11

Category 5 - See footnote to paragraph63.1.2.5.
Dust/mist 0 < Category 1 < 0.05 0.005
(mg/1) 0.05 < Category 2 < 0.5 0.05

0.5 <Category3< 1.0 0.5

1.0 <Category 4 < 5.0 L5

Category 5 - See footnote to parasraph63.1.2.5.

NOTE: gases concentration are expressed in parts per million per volume (ppmV)

Note 1: Category 5 is for mixtures which are of relatively low acute toxicity but which under certain
circumstances may pose a hazard to vulnerable populations. These mixtures are anticipated to have an
oral or dermal LDsy value in the range of 2000-5000 mg/kg bodyweight or equivalent dose for other routes
of exposure. In light of animal welfare considerations, testing in animals in Category 5 ranges is
discouraged and should only be considered when there is a strong likelihood that results of such testing
would have a direct relevance for protecting human health.

Note 2: These values are designed to be used in the calculation of the ATE for a mixture based on its
components and do not represent test results. The values are conservatively set at the lower end of the
range of Categories 1 and 2, and at a point approximately 1/10" from the lower end of the range for
Categories 3 — 5.
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3.1.34 Classification of mixtures where acute toxicity test data are available for the complete
mixture

- Where the mixture itself has been tested to determine its acute toxicity, it will be classified

according to the same criteria as those used for substances, presented in Table +3.1.1. If test data for the
mixture are not available, the procedures presented below should be followed.

3.1.3.5. Classification of mixtures where acute toxicity test data are not available for the complete
mixture: Bridging principles

145:3.1.3.5.1 Where the mixture itself has not been tested to determine its acute toxicity, but there are
sufficient data on the individual ingredients and similar tested mixtures to adequately characterise the
hazards of the mixture, these data will be used in accordance with the following agreed bridging rules.
This ensures that the classification process uses the available data to the greatest extent possible in
characterising the hazards of the mixture without the necessity for additional testing in animals.

3.1.35.2 Dilution

16- If a mixture is diluted with a substance that has an equivalent or lower toxicity classification
than the least toxic original ingredient, and which is not expected to affect the toxicity of other ingredients,
then the new mixture may be classified as equivalent to the original mixture. Alternatively, the formula
explained in paragraph 24-3.1.3.6.1 could be applied.

= If a mixture is diluted with water or other totally non-toxic material, the toxicity of the
mixture can be calculated from test data on the undiluted mixture. For example, if a mixture with an LD50
of 1000 mg/kg bodyweight were diluted with an equal volume of water, the LD50 of the diluted mixture
would be 2000 mg/kg bodyweight.

3.1.3.5.3  Batching

18- The toxicity of one production batch of a complex mixture can be assumed to be
substantially equivalent to that of another production batch of the same commercial product, and produced
by or under the control of the same manufacturer, unless there is reason to believe there is significant
variation such that the toxicity of the batch has changed. If the latter occurs, new classification is
necessary.

3.1.3.5.4  Concentration of highly toxic mixtures

19.1f a mixture is classified in Category 1, and the concentration of the ingredients of the mixture that are
in Category 1 is increased, the new mixture should be classified in Category 1 without additional testing.

3.1.3.5.5  Interpolation within one toxicity category

For three mixtures with identical ingredients, where A and B are in the same toxicity category
and mixture C has the same toxicologically active ingredients with concentrations intermediate to the
concentrations of those ingredients in mixtures A and B, then mixture C is assumed to be in the same
toxicity category as A and B.
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3.1.3.5.6——Substantially similar mixtures
2+ Given the following:

(a) Two mixtures: (1) A+B
(i1) C+B;

(b) The concentration of ingredient B is essentially the same in both mixtures;

(c¢) The concentration of ingredient A in mixture (i) equals that of ingredient C in
mixture (ii);

(d) Data on toxicity for A and C are available and substantially equivalent, i.e. they are in
the same hazard category and are not expected to affect the toxicity of B;

If mixture (i) is already classified based on test data, then mixture (ii) can be assigned the
same hazard category.

3.1.3.5.7  Aerosols

22 An aerosol form of a mixture may be classified in the same hazard category as the tested, non
aerosolised form of the mixture for oral and dermal toxicity provided the added propellant does not affect
the toxicity of the mixture on spraying. Classification of aerosolised mixtures for inhalation toxicity
should be considered separately.

3.1.3.6 Classification of mixtures based on ingredients of the mixture (Additivity formula)
3.1.3.6.1  Data available for all ingredients

23 In order to ensure that classification of the mixture is accurate, and that the calculation need
only be performed once for all systems, sectors, and categories, the acute toxicity estimate (ATE) of
ingredients should be considered as follows:

- Include ingredients with a known acute toxicity, which fall into any of the GHS acute
toxicity categories;

- Ignore ingredients that are presumed not acutely toxic (e.g. water, sugar);

- Ignore ingredients if the oral limit test does not show acute toxicity at 2000 mg/kg

bodyweight/bedy-weight.

Ingredients that fall within the scope of this paragraph are considered to be ingredients with a
known acute toxicity estimate (ATE).

24- The ATE of the mixture is determined by calculation from the ATE values for all relevant
ingredients according to the following formula below for Oral, Dermal or Inhalation Toxicity:

100 <« G
ATE mix n ATEz
where:
C = concentration of ingredient i

n ingredients and i is running from 1 to n
ATE,;= Acute Toxicity Estimate of ingredient i.
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3.1.3.6.2  Data are not available for one or more ingredients of the mixture

25:3.1.3.6.2.1 Where an ATE is not available for an individual ingredient of the mixture, but available
information such as listed below can provide a derived conversion value, the formula in

paragraph243.1.3.6.1 may be applied.

This may include evaluation of:

(a) Extrapolation between oral, dermal and inhalation acute toxicity estimates®. Such an
evaluation could require appropriate pharmacodynamic and pharmacokinetic data;

(b) Evidence from human exposure that indicates toxic effects but does not provide lethal
dose data;

(c) Evidence from any other toxicity tests/assays available on the substance that indicates
toxic acute effects but does not necessarily provide lethal dose data; or

(d) Data from closely analogous substances using structure/activity relationships.

26- This approach generally requires substantial supplemental technical information, and a highly
trained and experienced expert, to reliably estimate acute toxicity. If such information is not available,
proceed to the provisions of paragraph283.1.3.6.2.3.

273.1.3.6.2.2 In the event that an ingredient without any useable information at all is used in a
mixture at a concentration of 1% or greater, it is concluded that the mixture cannot be attributed a
definitive acute toxicity estimate. In this situation the mixture should be classified based on the known
ingredients only, with the additional statement that x percent of the mixture consists of ingredient(s) of
unknown toxicity.

28:3.1.3.6.2.3 If the total concentration of the ingredient(s) with unknown acute toxicity is < 10% then
the formula presented in paragraph243.1.3.6.1 should be used. If the total concentration of the
ingredient(s) with unknown toxicity is >10%, the formula presented in paragraph243.1.3.6.1 should be
corrected to adjust for the total percentage of the unknown ingredient(s) as follows:

100— (ZC unknown1f > 10% ) Z Ci
ATEnix -~ ATEi

n

For ingredients with acute toxicity estimates available for other than the most appropriate exposure
route, values may be extrapolated from the available exposure route to the most relevant route.
Dermal and inhalation route data are not always required for ingredients. However, in case data
requirements for specific ingredients include acute toxicity estimates for the dermal and inhalation
route, the values to be used in the formula need to be from the required exposure route.
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3.14 Hazard communication

AHoeation-oftabelelements

29. General and specific considerations concerning labelling requirements are provided in

Hazard Communication: Labelling (Chapter 1.4). Annex 2 contains summary tables about classification
and labelling. Annex 4-3 contains examples of precautionary statements and pictograms which can be used
where allowed by the competent authority. The table below presents specific label elements for substances
and mixtures that are classified into acute toxicity Categories 1-5 based on the criteria set forth in this
chapter.

Table 33.1.3: Acute toxicity label elements

Category 1 Category 2 Category 3 Category 4 Category 5
Symbol Skull and Skull and Skull and Exclamation No symbol is
crossbones crossbones crossbones mark used
Signal word | Danger Danger Danger Warning Warning
Hazard Fatal if Fatal if Toxic if Harmful if May be
statement: swallowed swallowed swallowed swallowed harmful if
swallowed
--Oral
Fatal in Fatal in contact | Toxic in contact | Harmful in May be
--Dermal contact with | with skin with skin contact with harmful in
skin skin contact with
skin
--Inhalation | Fatal if Fatal if inhaled | Toxic if inhaled | Harmful if May be
inhaled inhaled harmful if
inhaled
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3.1.530.—Decision logics for classification of acute toxicity *
The decision logic which follow is not part of the harmonized classification system but is provided here as

additional guidance. It is strongly recommended that the person responsible for classification study the
criteria before and during use of the decision logic.

Decision logic 1-3.1.1 for acute toxicity

Substance: Are there data and/or information to evaluate acute
toxicity?

Classification not

possible

Mixture: Does the mixture as a whole or its
ingredients have data/information to evaluate
acute toxicity?

Classification not
possible

See Decision Logic 2

3.1.2 to calculate an

ATE from ingredients
Yes ! ATE from Decision Logic 23.1.2

According to the criteria in paragraphs2-443.1.2 to 3.1.3.4,

does it have an:
Oral LD50 < 5 mg/kg bodyweight, or
Dermal LD50 < 50 mg/kg bodyweight, or
Inhalation (gas) LC50 < 100 ppm, or

Inhalation (vapour) LC50 < 0.5 mg/l, or
Inhalation (dust/mist) LC50 < 0.05 mg/1?

Does the mixture as a whole have
data/information to evaluate acute toxicity?

. . Category 2
According to the criteria in paragraphs2—343.1.2 to 3.1.3.4,

does it have an:

Oral LD50 >5 but < 50 mg/kg bodyweight, or
Dermal LD50 >50 but < 200 mg/kg bodyweight, or
Inhalation (gas) LC50 >100 but < 500 ppm, or
Inhalation (vapour) LC50 > 0.5 but < 2.0 mg/l, or
Inhalation (dust/mist) LC50 >0.05 but < 0.5 mg/1?
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‘ According to the criteria in paragraphs2-143.1.2 to 3.1.3.4, does
it have an:

e Oral LD50 >50 but < 300 mg/kg bodyweight, or
Dermal LD50 > 200 but < 1000 mg/kg bodyweight, or
Inhalation (gas) LC50 >500 but < 2500 ppm, or
Inhalation (vapour) LC50 >2 but < 10.0 mg/l, or
Inhalation (dust/mist) LC50 >0.5 but < 1.0 mg/1?

| According to the criteria in paragraphs 2-443.1.2 to 3.1.3.4, does Category 4
it have an:
e Oral LD50 >300 but < 2000 mg/kg bodyweight, or 6
e Dermal LD50 >1000 but < 2000 mg/kg bodyweight, or “ ®
e Inhalation (gas) LC50 >2500 but < 5000 ppm, or Warning
e Inhalation (vapour) LC50 >10 but <20 mg/l, or
e Inhalation (dust/mist) LC50 >1 but <5 mg/1?

| According to the criteria in paragraphs2-343.1.2 to 3.1.3.4, does it
have an: Category 5
e Oral LD50 >2000 but < 5000 mg/kg bodyweight, or
e Dermal LD50 >2000 but < 5000 mg/kg bodyweight, or m
e Inhalation (gas, vapour and/or dust/mist) LC50 in the

equivalent range of the oral and dermal LD50
(i.e., 2000-5000 mg/kg body weight)

Warning

I Continued on next page
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o Is there reliable information available indicating Classify in
significant toxicity effects in humans?; or Category 5

e Was any mortality observed when tested up to Class 4 (Warning)
values by the oral, inhalation or dermal routes?; or if assignment to a

e s there expert judgement that confirms significant m more hazardous class
clinical signs of toxicity, when tested up to Class 4 is not warranted
values, except for diarrhoea, piloerection or an
ungroomed appearance?; or

. Is there expert judgement that confirm reliable
information indicating the potential for significant acute
effects from other animals?

No

Not classified I
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| Decision Logic 23.1.2 for acute toxicity

| (See criteria in 3.1.3.5 and 3.1.3.6paragraphs15-28)

Can bridging principles be applied? I

Is acute toxicity data
available for all ingredients
of mixture?

Is it possible to estimate
missing ATE(s) of the
ingredient(s), i.e. can
conversion value(s) be
derived?

Is the total concentration of

the ingredient(s) with
unknown acute toxicity

> 10 %?

1

Classify in
appropriate

category

Apply the Acute Toxicity Estimate
Calculation to determine the ATE of

the mixture
100 5 Ci |
ATEmix o ATE; ATE mix

to Decision
where:
e Ci= concentration of ingredient i
e n ingredients and i is running
from 1 ton

+ton
ATEi = Acute Toxicity Estimate
of ingredient i.

Apply the Acute Toxicity Estimate
Calculation (i.e. when the total
concentration of ingredients with
unknown acute toxicity is above 10%)

ATE mix
to Decision
Logic
100—(2Cunknownif>10% )_ Ci 13.1.1

% ATEi

ATEmix n

In the event that an ingredient without any useable information is used in a mixture at a concentration

2> 1%, the classification should be based on the ingredients with the known acute toxicity only, and an additional
statement on the label should identify the fact that the acute toxicity of x percent of the mixture is unknown
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CHAPTER 3.2
SKIN CORROSION/IRRITATION
3.2.1 Definitions-and-general-considerations

+——Skin Corrosion is the production of irreversible damage to the skin; namely, visible necrosis
through the epidermis and into the dermis, following the application of a test substance for up to 4 hours'.
Corrosive reactions are typified by ulcers, bleeding, bloody scabs, and, by the end of observation at 14
days, by discolouration due to blanching of the skin, complete areas of alopecia, and scars. Histopathology
should be considered to evaluate questionable lesions.

2 Skin Irritation is the production of reversible damage to the skin following the application of a
test substance for up to 4 hours®.

3.2.2 Classification criteria for substances

3:3.2.2.1— The harmonizsed system includes guidance on the use of data elements that are evaluated
before animal testing for dermalskin corrosion and irritation is undertaken. It also includes hazard classes
for corrosion and irritation.

4:3.2.2.2  Several factors should be considered in determining the corrosion and irritation potential of
chemicals before testing is undertaken. Existing human experience and data including from single or
repeated exposure and animal observations and data should be the first line of analysis, as they give
information directly relevant to effects on the skin. In some cases enough information may be available
from structurally related compounds to make classification decisions. Likewise, pH extremes like <2 and
> 11.5 may indicate dermalskin effects, especially when buffering capacity is known, although the
correlation is not perfect. Generally, such agents are expected to produce significant effects on the skin. It
also stands to reason that if a chemical is highly toxic by the dermal route, a dermalskin
irritation/corrosion study may not be practicable since the amount of test substance to be applied would
considerably exceed the toxic dose and, consequently, would result in the death of the animals. When
observations are made of dermalskin irritation/corrosion in acute toxicity studies and are observed up
through the limit dose, additional testing would not be needed, provided that the dilutions used and species
tested are equivalent. In vitro alternatives that have been validated and accepted may also be used to help
make classification decisions.

5 All the above information that is available on a chemical should be used in determining the
need for in vivo desmalskin irritation testing. Although information might be gained from the evaluation of
single parameters within a tier (see paragraph-63.2.2.3), e.g. caustic alkalis with extreme pH should be
considered as dermalskin corrosives, there is merit in considering the totality of existing information and
making an overall weight of evidence determination. This is especially true when there is information
available on some but not all parameters. Generally, primary emphasis should be placed upon existing
human experience and data, followed by animal experience and testing data, followed by other sources of
information, but case-by-case determinations are necessary.

63223 A tiered approach to the evaluation of initial information should be considered, where
applicable (Figure 1), recognising that all elements may not be relevant in certain cases.

This is a working definition for the purpose of this document.

? This is a working definition for the purpose of this document.
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Figure 43.2.1: Tiered testing and evaluation of dermalskin corrosion and irritation potential
(see also the “Testing and evaluation strategy for serious eye damage/ eye irritation/Figure 3.3.1”)

dermalskin corrosion test ©

Negative response or no

data +

Step Parameter Finding Conclusion

1a Existing huma%or animal Corrosive Classify as corrosive ©
experience ©
Not corrosive (i no data

1b Existing human or animal Irritant Classify as irritant ©)
experience © +
Not irritant or ? data

1c Existing human or animal Not corrosive or No further testing, not
experience irritant classified
No data +

2a Structure-activity Corrosive Classify as corrosive @
relationships or structure-
property relatiﬁnships ®)
Not corrosive or no data

2b Structure-activity Irritant Classify as irritant ©
relationships or structure-
property relatiﬁnships ®)
Not irritating or no data

3 pH with bufang © pH<2or>11.5 Classify as corrosive
Not pH extreme or no data

4 Existing demgl‘skin data in Yes Possibly no further testing
animals indicate no need for may be deemed corrosive/
animal testing ¥ irritant
No indication or no data

5 Valid and accepted in vitro Positive response Classify as corrosive @

Continued on next page
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Figure 3.2.13 (cont'd): Tiered testing and evaluation of dermalskin corrosion and irritation
potential (see also the “Testing and evaluation strategy for serious eye damage/ eye
irritation/Figure 43.3.1”)

Step Parameter Finding Conclusion
6 Valid and accepted in vitro —®  Positive response ~ —  Classify as irritant
dermalskin irritation test
Negative response or no
data i
| 7 In vivo dermalskin »  Corrosive > Classify as corrosive @
corrosion test (1 animal) response
Negative response
| 8 In vivo defmxskin irritation —  Non-irritant — Classify as irritant @
test (3 animals total) ® response
Negative response —® No further testing ~——® No further testing, not
classified
| 9 When it is ethical to —»  Irritant response —» Classify as irritant @
perform human patch
testing ©
Not as above —» Non-irritant —» No further testing, not
response classified
| (@) Classify in the appropriate harmoniszed category, as shown in Table 4-3.2.1 below;
(b) Structure-activity and structure-property relationships are presented separately but would be
conducted in parallel;
(c) Measurement of pH alone may be adequate, but assessment of acid or alkali reserve is preferable;
methods are needed to assess buffering capacity;
| (d) Pre-existing animal data should be carefully reviewed to determine if in vivo dermedskin
corrosion/irritation testing is needed. For example, testing may not be needed when a test material
has not produced any dermatskin irritation in an acute dermadskin toxicity test at the limit dose, or
produces very toxic effects in an acute dermeadskin toxicity test. In the latter case, the material would
be classified as being very hazardous by the dermal route for acute toxicity, it is moot whether the
material is also irritating or corrosive on the skin. It should be kept in mind in evaluating acute
| dermadskin toxicity information that the reporting of dermerdskin lesions may be incomplete, testing
and observations may be made on a species other than the rabbit, and species may differ in
sensitivity in their responses,
(e) fEAn-examples of-an internationally accepted validated in vitro test methods for dermatskin
corrosion arets OECD Test Guidelines 430 ander 4311;
(f)  Presently there are no validated and internationally accepted in vitro test methods for dermedskin

irritation,
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(g) This evidence could be derived from single or repeated exposures. There is no internationally
| accepted test method for human dermedskin irritation testing, but an OECD guideline has been
proposed;

| (h) Testing is usually conducted in 3 animals, one coming from the negative corrosion test.
| 3.2.2.4 Corrosion
| 73.2.2.4.1 A single harmonizsed corrosion category -is provided in Table 43.2.1, using the results of

animal testing. A corrosive is a test material that produces destruction of skin tissue, namely, visible

| necrosis through the epidermis and into the dermis, in >at least 1 of 3 tested animals after exposure up to
a 4 hour duration. Corrosive reactions are typified by ulcers, bleeding, bloody scabs and, by the end of
observation at 14 days, by discoloration due to blanching of the skin, complete areas of alopecia and scars.
Histopathology should be considered to discern questionable lesions.

8:3.2.2.4.2 For those authorities wanting more than one designation for corrosivity, up to three
subcategories are provided within the corrosive category (Category 1, see Table +3.2.1): subcategory
1A - where responses are noted following up to 3 minutes exposure and up to 1 hour observation;
subcategory 1B - where responses are described following exposure between 3 minutes and 1 hour and
observations up to 14 days; and subcategory 1C - where responses occur after exposures between 1 hour
and 4 hours and observations up to 14 days.

| Table 13.2.1 Skin corrosive category and subcategories *

Category 1: Corrosive | Corrosive subcategories Corrosive in > 1 of 3 animals

(applies to authorities not | (only applies to some Exposure Observation

using subcategories) authorities)

corrosive 1A < 3 minutes <1 hour
1B > 3 minutes -- < 1 hour <14 days
1C > 1 hour -- <4 hours < 14 days

? The use of human data is discussed in paragraphs4-and-S-ofthis-chapter3.2.2.1 and in Classification
of Hazardous Substances and Mixtures (Chapter1+-2-paragraphtFpara. 1.3.2.4.7.1).

| 3.2.2.5 Irritation

| 3.2.2.5.1 A single irritant category is provided in Table 2-3.2.2 that

(a) is centrist in sensitivity among existing classifications;
(b) recognises that some test materials may lead to effects which persist throughout the
| length of the test; and
(c) acknowledges that animal responses in a test may be quite variable. An additional mild

irritant category is available for those authorities that want to have more than one
| dermalskin irritant category.

| 140:3.2.2.5.2 Reversibility of dermalskin lesions is another consideration in evaluating irritant responses.
When inflammation persists to the end of the observation period in 2 or more test animals, taking into
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consideration alopecia (limited area), hyperkeratosis, hyperplasia and scaling, then a material should be
considered to be an irritant.

+3.2.2.5.3 Animal irritant responses within a test can be quite variable, as they are with corrosion. A
separate irritant criterion accommodates cases when there is a significant irritant response but less than the
mean score criterion for a positive test. For example, a test material might be designated as an irritant if at
least 1 of 3 tested animals shows a very elevated mean score throughout the study, including lesions
persisting at the end of an observation period of normally 14 days. Other responses could also fulfil this
criterion. However, it should be ascertained that the responses are the result of chemical exposure.
Addition of this criterion increases the sensitivity of the classification system.

3.2.2.54 A single irritant category (Category 2) is presented in the table using the results of animal
testing. Authorities (e.g. pesticides) also have available a less severe mild irritant category (Category 3).
Several criteria distinguish the two categories (Table 23.2.2). They mainly differ in the severity of
dermalskin reactions. The major criterion for the irritant category is that at least 2 tested animals have a
mean score of >2.3 - <4.0. For the mild irritant category, the mean score cut-offs values are > 1.5 - <2.3
for at least 2 tested animals. Test materials in the irritant category would be excluded from being placed in
the mild irritant category.

Table 23.2.2 SKin irritation categories”

Categories Criteria
Irritant (1) Mean value of > 2.3 - < 4.0 for erythema/eschar or for oedema in at least 2
(Category 2) of 3 tested animals from gradings at 24, 48 and 72 hours after patch removal
) or, if reactions are delayed, from grades on 3 consecutive days after the onset
(aliﬁhgito)all of dermalskin reactions; or
authorities
(2) Inflammation that persists to the end of the observation period normally
14 days in at least 2 animals, particularly taking into account alopecia
(limited area), hyperkeratosis, hyperplasia, and scaling; or
(3) In some cases where there is pronounced variability of response among
animals, with very definite positive effects related to chemical exposure in a
single animal but less than the criteria above.
Mild irritant Mean value of > 1.5 - < 2.3 for erythema/eschar or for oedema from gradings
(Category 3) in at least 2 of 3 tested animals from grades at 24, 48 and 72 hours or, if
) reactions are delayed, from grades on 3 consecutive days after the onset of
(applies :}(1) 0?{13’ ) dermalskin reactions (when not included in the irritant category above).
some authorities

? The use of human data is discussed in paragraphs4-and-S5-of this-ehapter3.2.2.1 and in the
Classification of Hazardous Substances and Mixtures (Chapter+-2,paragraph171.3.2.4.7.1).
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3.2.3 Classification criteria for mixtures
3.2.3.1 Classification of mixtures when data are available for the complete mixture

13:3.2.3.1.1 The mixture will be classified using the criteria for substances, and taking into account the
testing and evaluation strategies to develop data for these hazard classes.

144:3.2.3.1.2 Unlike other hazard classes, there are alternative tests available for skin corrosivity of certain
types of chemicals that can give an accurate result for classification purposes, as well as being simple and
relatively inexpensive to perform. When considering testing of the mixture classifiers are encouraged to
use a tiered weight of evidence strategy as included in the criteria for classification of substances for skin
corrosion and irritation to help ensure an accurate classification, as well as avoid unnecessary animal
testing. A mixture is considered corrosive (Skin Category 1) if it has a pH of 2 or less or a pH of 11.5 or
greater. If consideration of alkali/acid reserve suggests the substance or preparation may not be corrosive
despite the low or high pH value, then further testing needs to be carried out to confirm this, preferably by
use of an appropriate validated in vitro test.

3.2.3.2 Classification of mixtures when data are not available for the complete mixture: Bridging
principles

15:3.2.3.2.1-Where the mixture itself has not been tested to determine its skin irritation/corrosion, but there
are sufficient data on the individual ingredients and similar tested mixtures to adequately characterise the
hazards of the mixture, these data will be used in accordance with the following agreed bridging rules.

This ensures that the classification process uses the available data to the greatest extent possible in
characterising the hazards of the mixture without the necessity for additional testing in animals.

32322 Dilution

16- If a mixture is diluted with a diluent which has an equivalent or lower corrosivity/irritancy
classification than the least corrosive/irritant original ingredient and which is not expected to affect the
corrosivity/irritancy of other ingredients, then the new mixture may be classified as equivalent to the
original mixture. Alternatively, the method explained in paragraphs22-27-section 3.2.3.3 could be
applied.

3.2.3.2.3  Batching

+= The irritation/corrosion potential of one production batch of a complex mixture can be
assumed to be substantially equivalent to that of another production batch of the same commercial product
and produced by or under the control of the same manufacturer, unless there is reason to believe there is
significant variation such that the toxicity of the batch has changed. If the latter occurs, new classification
is necessary.

3.2.3.2.4  Concentration of mixtures of the highest corrosion / irritation category

18- If a tested mixture classified in the highest subcategory for corrosion is concentrated, a more
concentrated mixture should be classified in the highest corrosion subcategory without additional testing.
If a tested mixture classified in the highest category for skin irritation is concentrated and does not contain
corrosive ingredients, a more concentrated mixture should be classified in the highest irritation category
without additional testing.
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3.2.3.2.5  Interpolation within one toxicity category

19: For three mixtures with identical ingredients, where A and B are in the same irritation/
corrosion toxicity category and mixture C has the same toxicologically active ingredients with
concentrations intermediate to the concentrations of those ingredients in mixtures A and B, then mixture C

is assumed to be in the same irritation/corrosion category as A and B.

3.2.3.2.6  Substantially similar mixtures

20- Given the following:
(a) Two mixtures

i) A-+B

(ii) C+B;

(b)  The concentration of ingredient B is essentially the same in both mixtures;

(c)  The concentration of ingredient A in mixture(i) equals that of ingredient C in
mixture (ii);

(d) Data on irritation/corrosion for A and C are available and substantially equivalent, i.e.
they are in the same hazard category and are not expected to affect the toxicity of B.

If mixture (i) is already classified based on test data, then mixture (ii) can be classified in the
same category.

32327 Aerosols

2+ An aerosol form of a mixture may be classified in the same hazard category as the tested non-
aerosolised form of mixture provided that the added propellant does not affect the irritation or corrosive
properties of the mixture upon spraying.

3.2.3.3 Classification of mixtures when data are available for all components or only for some
components of the mixture

22.3.2.3.3.1 In order to make use of all available data for purposes of classifying the skin
irritation/corrosion hazards of -mixtures, the following assumption has been made and is applied where
appropriate in the tiered approach:

The “relevant ingredients” of a mixture are those which are present in concentrations of 1%
(w/w for solids, liquids, dusts, mists and vapours and v/v for gases) or greater, unless there is a
presumption (e.g. in the case of corrosive ingredients) that an ingredient present at a concentration of less
than 1% can still be relevant for classifying the mixture for skin irritation/corrosion.

23.3.2.3.3.2 In general, the approach to classification of mixtures as irritant or corrosive to skin when data
are available on the components, but not on the mixture as a whole, is based on the theory of additivity,
such that each corrosive or irritant component contributes to the overall irritant or corrosive properties of
the mixture in proportion to its potency and concentration. A weighting factor of 10 is used for corrosive
components when they are present at a concentration below the concentration limit for classification with
Category 1, but are at a concentration that will contribute to the classification of the mixture as an irritant.
The mixture is classified as corrosive or irritant when the sum of the concentrations of such components
exceeds a thresheld-cut-off value/concentration limit.
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24-3.2.3.3.3 Table 33.2.3 below provides the cut-off value/concentration limits to be used to determine if
the mixture is considered to be an irritant or a corrosive to the skin.

25:3.2.3.3.4 Particular care must be taken when classifying certain types of chemicals such as acids and
bases, inorganic salts, aldehydes, phenols, and surfactants. The approach explained in paragraphs22-and
233.2.3.3.1 and 3.2.3.3.2 might not work given that many of such substances are corrosive or irritant at
concentrations < 1%. For mixtures containing strong acids or bases the pH should be used as classification
criteria (see paragraph143.2.3.1.2) since pH will be a better indicator of corrosion than the concentration
limits of Table 33.2.3. A mixture containing corrosive or irritant ingredients that cannot be classified
based on the additivity approach shown in Table 33.2.3, due to chemical characteristics that make this
approach unworkable, should be classified as Skin Category 1 if it contains > 1% of a corrosive ingredient
and as Skin Category 2/3 when it contains > 3% of an irritant ingredient. Classification of mixtures with
ingredients for which the approach in Table 3-3.2.3 does not apply is summarised in Table 4-3.2.4 below.

26-3.2.3.3.5 On occasion, reliable data may show that the skin corrosion/irritation of an ingredient will not
be evident when present at a level above the generic concentration cut-off levels mentioned in Tables 3.2.3
— 3.2.4. In these cases the mixture could be classified according to that data (see also Classification of
Hazardous Substances and Mixtures — Use of Cut-Off Values/Concentration Limits (Chapter1+2;
paragraphs28-31+1.3.3.2). On occasion, when it is expected that the skin corrosion/irritation of an
ingredient will not be evident when present at a level above the generic concentration cut-off levels
mentioned in Tables 3——43.2.3 and 3.2.4, testing of the mixture may be considered. In those cases the
tiered weight of evidence strategy should be applied as described in paragraph143.2.3.1.4 and illustrated in
Figure $3.2.1.

27.3.2.3.3.6 If there are data showing that (an) ingredient(s) may be corrosive or irritant at a concentration

of < 1% (corrosive) or < 3% (irritant), the mixture should be classified accordingly (see also Classification
of Hazardous Substances and Mixtures — The Use of Cut-Off Values/Concentration Limits (Chapter+2;

paragraphs28-3+1.3.2.3.1.2).

Table 33.2.3: Concentration of ingredients of a mixture classified as skin Category 1, 2 or 3 that
would trigger classification of the mixture as hazardous to skin (Category 1, 2 or 3)

Sum of ingredients Concentration triggering classification of a mixture as: Skin
classified as: Skin €corrosive Skin Firritant
Category 1 Category 2 Category 3
(see note below)
Skin Category 1 >5% >1% but < 5%
Skin Category 2 >10% >1% but < 10%
Skin Category 3 >10%
(10 x Skin Category 1) + >10% >1% but <10%
Skin Category 2
(10 x Skin Category 1) + >10%
Skin Category 2 +
Skin Category 3
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| Note to Table 3-3.2.3: Only some authorities will use the subcategories of Skin Category 1 (corrosive). In
these cases, the sum of all ingredients of a mixture classified as Skin Category 1A, 1B or 1C respectively,
should each be > 5% in order to classify the mixture as either Skin Category 14, 1B or I1C. In case the
sum of the Skin Category 14 ingredients is < 5% but the sum of Skin Category ingredients 1A+1B is > 5%,
the mixture should be classified as Skin Category 1B. Similarly, in case the sum of Skin Category 1A+1B
is <5% but the sum of Category 1A+1B~+1C is > 5% the mixture would be classified as Category IC.

| Table43.2.4: Concentration of ingredients of a mixture for which the additivity approach does not
apply, that would trigger classification of the mixture as hazardous to skin

Ingredient: Concentration: Mixture classified as:
Skin
Acid with pH <2 > 1% Category 1
Base with pH >11.5 > 1% Category 1
Other corrosive (Category 1) >1% Category 1

ingredients for which
additivity does not apply

Other irritant (Category 2) >3% Category 2
ingredients for which

additivity does not apply,
including acids and bases

3.24 Hazard communication
Aloeation-of-label-elements
28- General and specific considerations concerning labelling requirements are provided in Hazard

Communication: Labelling (Chapter 1.34). Annex 2 contains summary tables about classification and
labelling. Annex 4-3 contains examples of precautionary statements and pictograms which can be used
where allowed by the competent authority. The table below presents specific label elements for substances
and mixtures that are classified as irritating or corrosive to the skin based on the criteria set forth in this
chapter.
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Table 53.2.5: Label elements for skin corrosion/irritation.

Category 1
Category 2 Category 3
1A 1B 1C
Symbol Corrosion Corrosion Corrosion Exclamation No symbol is
mark used
Signal word | Danger Danger Danger Warning Warning

Hazard
statement

Causes severe
skin burns and
eye damage

Causes severe
skin burns and
eye damage

Causes severe
skin burns and
eye damage

Causes skin
irritation

Causes mild
skin irritation
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29:3.2.5 Decision Logic for skin corrosion/irritation’:

The decision logic which follows is not part of the harmonized classification system but is provided here as
additional guidance. It is strongly recommended that the person responsible for classification study the

criteria before and during use of the decision logic.

| Decision Logic +3.2.1

Mixture: Does the mixture as whole or its

Mixture: Does the mixture as a whole have
data/information
to evaluate skin corrosion/irritation?

Substance: Are there data/information to evaluate
skin corrosion/irritation?

Classification

not possible

ingredients have data/information to
evaluate skin corrosion/irritation?

Classification
not possible

Is the substance or mixture corrosive (see paragraphs 44~
83.2.1.1,3.2.2.2-3.2.2.4 and 443.2.3.1.2) considering':

e Existing human experience showing irreversible damage to
skin,

e Existing animal observations indicating skin corrosion after
single or repeated exposure,

In vitro data,

Information available from structurally related compounds,
pH extremes of <2 or > 11.5

Destruction of skin in 1 or more test animals. (see paragraph
83.2.2.4.2 Table 43.2.1 for criteria and sub-categorisation)?

Category 1

= ?%/)

PO

Danger
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Continued on next page
Figure 4-3.2.1 contains details for testing and evaluation.
Including consideration of acid/alkali reserve capacity, if appropriate.

Is the substance or mixture an irritant (see
paragraphs2;4-6-and-9142-3.2.1.2,3.2.2.2-3.2.2.4 and
3.2.2.5) considering™:

e Existing human experience and data, single or

repeated exposure ®
e Existing animal observations including single or
repeated exposure,

e In vitro data,

e Information available from structurally related
compounds,

e Skin irritation data from an animal study (See
3.2.2.5 Aparagraph12 Table 3.2.2 for criteria)?

w Category 3
Is the substance or mixture a mild irritant
Warning

Category 2

Not Classified I

Continued on next page
Figure 3.2.1 contains details for testing and evaluation.
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| Decision Logic 2-3.2.2: Classification of mixtures on the basis of information/data on ingredients

Can bridging principles
be applied

(sec-paragraphs15- v
2tsub-section 3.2.3.2)? °

Does the mixture contain > 1% of an ingredient "* which is
| corrosive (see paragraphs+4-83.2.1.1,3.2.2.2-3.2.2.4) and
| for which additivity principle may not apply, such as:
Acids and bases with extreme pH's <2 or > 11,5°, or

Inorganic salts, or
Aldehydes, or
Phenols, or
Surfactants, or
Other ingredients?

g

Does the mixture contain > 3% "2 of an
ingredient which is irritant (see paragraphs 4-6;

Classify in
appropriate
category

Category 1

— 5

s 4
Q=

Danger

Cateiory 2

9-123.2.2.2-3.2.2.3) and for which additivity Yes ®
principle may not apply, including acids and
bases?
Continued on next page
! o#-Or where relevant < 1 %, see paragraph 223.2.3.3.1.
2 For specific concentration limits, see paragraph 273.2.3.3.6 of this chapter. See also Chapter 1.23, para. 1.3.3.2 for "The

use of Cut-off Values/Concentration Limits".

[O%)

including consideration of acid/alkali reserve capacity, if appropriate.
4 If the mixture also contains corrosive or irritant ingredient(s) for which additivity applies, move to the box below.
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Category 1°
Does the mixture contain one or more corrosive ingredients for
which additivity applies and where the sum of concentrations of — S,
. . . 5, o v LN
ingredients classified as’: B =<
I e Skin Category 1 > 5%? Danger

Does the mixture contain one or more corrosive or irritant
ingredients for which additivity applies pand where the sum of
concentrations of ingredients classified as” :

II. e Skin Category 1 = 1% but < 5%, or “ )
III e Skin Category 2 > 10%, or

IV e (10 x Skin Category 1) + Skin Category 2 > 10%?

Category 2

Warning

Does the mixture contain one or more corrosive or irritant ingredients
for which additivity applies, and where the sum of concentrations of Category 3
ingredients classified as: gory
V. e Skin Category 2 > 1% but < 10%, or
VI. e Skin Cat'egory 3 > 10%, or. Warning
VII. e (10 x Skin Category 1) + Skin Category 2 > 1% but < 10%,

or
VIIIL. o (10 x Skin Category 1) + Skin Category 2 + Skin Category 3

> 10%?

No '
[jllot classified I

For specific concentration limits, sSee paragraph 27-3.2.3.3.6 of this chapter. See also Chapter 1.23, para.
1.3.3.2, for “The Use of Cut-off Values/Concentration Limits ’.-as-wet-as-parasraph273-233-6-of this-chapter-

See note to Table 3-3.2.3 for details on use of Category 1 subcategories.

6
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CHAPTER 3.3

SERIOUS EYE DAMAGE /EYE IRRITATION
3.3.1 Definitions-and-general-considerations

Serious eye damage 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. '

2 Eye irritation is the production of changes in the eye following the application of test
substance to the anterior surface of the eye, which are fully reversible within 21 days of application.'

3.3.2 Classification criteria for substances

3:33.2.1 A tiered testing and evaluation scheme is presented that combines pre-existing information on
serious ocular tissue damage and on eye irritation (including data relating to historical human or animal
experience) as well as considerations on structure-activity relationships (SAR) or structure-property
relationships (SPR) and the output of validated in vitro tests in order to avoid unnecessary animal testing.

4.3.3.2.2  The proposals for classification of eye irritation and serious damage to the eye include
elements that are harmonizsed and will be used by all authorities as well as optional subcategories that will
be applied by only some authorities (e.g. authorities classifying pesticides).

5 The harmonizsed system includes guidance on the data elements that must be evaluated before
animal testing for eye damaging effects is undertaken. It also includes hazard classes for local lesions on
the eyes.

6:3.3.2.3  Before there is any in vivo testing for serious eye damage/ eye irritation, all existing
information on a test material should be reviewed. Preliminary decisions can often be made from existing
data as to whether an agent causes serious (i.e. irreversible) damage to the eyes. If a test material can be
classified, no testing is required. A highly recommended way of evaluating existing information on agents
or of approaching new uninvestigated substances, is to utilise a tiered testing strategy for serious eye
damage and eye irritation.

%3.3.2.4  -Several factors should be considered in determining the serious eye damage or irritation
potential of chemicals before testing is undertaken. Accumulated human and animal experience should be
the first line of analysis, as it gives information directly relevant to effects on the eye. In some cases
enough information may be available from structurally related compounds to make hazard decisions.
Likewise, pH extremes like <2 and > 11.5, may produce serious eye damage, especially when associated
with significant buffering capacity-tsdknewsn. Such agents are expected to produce significant effects on
the eyes. Possible skin corrosion has to be evaluated prior to consideration of serious eye damage/eye
irritation in order to avoid testing for local effects on eyes with skin corrosive substances. In vitro
alternatives that have been validated and accepted may be used to make classification decisions.

This is a working definition for the purpose of this document.
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8:3.3.2.5  -All the above information that is available on a chemical should be used in determining the
need for in vivo eye irritation testing. Although information might be gained from the evaluation of single
parameters within a tier (e.g. caustic alkalis with extreme pH should be considered as local corrosives),
there is merit in considering the totality of existing information and making an overall weight of evidence
determination. This is especially true when there is information available on some but not all parameters.
Generally, primary emphasis should be placed upon expert judgement, considering human experience with
the substance, followed by the outcome of skin irritation testing and of well validated alternative methods.
Animal testing with corrosive substances should be avoided whenever possible.

9:3.3.2.6 A tiered approach to the evaluation of initial information should be considered where
applicable, recognising that all elements may not be relevant in certain cases. The tiered approach
explained in Figure +-3.3.1 was developed with contributions from (inter)national centres and committees
for the testing and validation of alternatives to animal testing during a workshop in Solna, Sweden’.

146-3.3.2.7—Where data needed for such a testing strategy cannot be required, the proposed tiered testing
approach provides good guidance on how to organise existing information on a test material and to make a
weight-of-evidence decision about hazard assessment and hazard classification - ideally without
conducting new animal tests.

Figure 13.3.1: Testing and evaluation strategy for serious eye damage and eye irritation
(see also:“Testing and evaluation strategy for skin irritation/corrosion, Figure 3.2.17)

Step Parameter Findings Conclusions
la Data relating to historical Serious eye Category 1
human or animal _ | » damage >
experience Eye irritant
v > y > Category 2
No or don’t know
1b Data relating to historical No evaluation of effects
human or animal —> . . —» on eyes; deemed to be
. Skin corrosive
experience Category 1

No or don’t know

Continued on next page

? OECD (1996). Final Report of the OECD Workshop on Harmonisation of Validation and Acceptance
Criteria for Alternative Toxicological Test Methods. Document ENV/MC/TG(96)9
[http://www.oecd.org/ehs/test/background. htm].
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Figure 1-3.3.1 (cont'd): Testing and evaluation strategy for serious eye damage and eye irritation
(see also:“Testing and evaluation strategy for skin irritation/corrosion, Figuret3.2.1”)

corrosive *

No

Step Parameter Findings Conclusions
1c Data relating to historical Skin irritant No evaluation of
human or animal experience effects on eyes;
v deemed to be Category
2
No or don’t know
v
2a SARASPRStructure activity Severe damage to Category 1
relationships/Structure —»  eyes
property relationships
(SAR/SPR) ¥
No or don’t know
v
2b Structure activity No evaluation of
relationships/ .Struct.ure —> Eye irritant effects on eyes;
property relationships deemed to be Category
(SAR/SPR) * 2
No or don’t know
v
2¢ Structure activity No evaluation of
relationships/Structure Skin corrosive effects on eyes;
property relationships I deemed to be Category
(SAR/SPR) ¥ 1
No or don’t know
v
3a pH/acid or alkaline reserve PH>11.50rpH<2 Category 1
(considering acid or
v alkaline reserve)
3b 2<pH<11.5
(no buffering potential)
4 Other information indicating Yes No evaluation of
the material is a dermalskin =~ —p effects on eyes;

deemed to be
Category 1
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Figure 3.3.1 (cont'd): Testing and evaluation strategy for serious eye damage and eye irritation
(see also:“Testing and evaluation strategy for skin irritation/corrosion, Figure 3.2.11”)

Step Parameter Findings Conclusions
No
| 5 Is a valid in vitro test
available to assess severe —» No —+»  Gotostep 6
damage to eyes
| S5a In vitro test for severe eye Severe damage to Cat 1
irritation > eyes —»> ategory

v

Not a severe eye irritant
‘ 6 Is a valid in vitro test for eye - But in vitro test for —» Gotostep 8
irritation available > severe eye irritancy
was negative

- In the absence of any Go to Step 7
in vitro test

No

\/

Yes

| 6a In vitro eye irritation test > Eye irritant —»> Category 2

v

No indication of eye irritant
properties v

| 7 Experimentally assess skin ~ —®  Skin corrosive —  No evaluation of
corrosion potential (see effects on eyes,
Testing Strategy for Skin deemed to be
Irritation/Corrosion) category 1
v
Not corrcﬁive Serious damage to > Category 1
eyes
8 1 rabbit eye test
v
No serious damage —»  Eye irritant —»  Category 2
\
9 1 or 2 further rabbits Not an eye irritant > Not classified

.
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| Notes to Figure $3.3.1:

| Step la/b: Data relating to historical human or animal experience: Prepre-existing information on eye

irritation and skin corrosion are shown separately because evaluation of skin corrosion has to

be considered if there is no information on local effects on eyes. Analysis of pre-existing

experience with the chemical may identify serious eye damage, corrosion and irritation
potential for both dermalskin and eycoewtar effects:

(i Step la - reliable determination of eye irritancy basing on human or animal experience -
depends on expert judgement: fn-in most cases human experience is based on accidental
events and thus, the local effects detected after an accident have to be compared with
classification criteria created for evaluation of animal test data;

(i1) Step 1b - evaluation of data on skin corrosivity - skin corrosive substances should not be
instilled into the eyes of animals; such substances should be considered as leading to
serious damage to the eyes as well (Category 1).

Step 2a/b: SAR (Structure Activity Relationships) / SPR (Structure Property Relationships) for eye

Step 4:

Step 8:

irritation and skin corrosion are shown separately but in reality would probably be done in
parallel. This stage should be completed using validated and accepted SAR/SPR approaches.
The SAR/SPR analysis may identify serious eye damage, corrosion and irritation potential for
both dermalskin and eyeoewtar effects: i) Step 2a - reliable determination of eye irritancy only
by theoretical evaluations - in most cases it will only be appropriate for substances that are
homologous to agents with very well known properties. ii) Step 2c - theoretical evaluation of
skin corrosivity - skin corrosive substances should not be instilled into the eyes of animals;
such substances should be considered as leading to serious damage to the eyes as well

(Category 1).

pH extremes like <2 and >11.5 may indicate strong local effects, especially in combination
with assessment of acid or alkaline reserve, substances exhibiting such physico-chemical
properties should be considered as leading to serious damage to eyes (Category 1).

All attainable information should be used, including human experience. But this information
should be restricted to that which pre-exists (e.g. the results of a dermedskin LDs test or
historical information on skin corrosion).

These must be alternative methods for the assessment of eye irritation/ or serious damage to
eyes (e.g. irreversible corneal opacity) which have been validated in accordance with

internationally agreed principles and criteria (see “General-Considerations—ofpara. 1.3.2 in
Chapter 1.23).

At present this step seems not to be achievable in the near future. Validated alternative
methods for the reliable assessment of (reversible) eye irritation need to be developed.

In the absence of any other relevant information, it is essential to obtain this via an
internationally recognised corrosion/irritation test before proceeding to a rabbit eye irritation
test. This must be conducted in a staged manner. If possible, this should be achieved using a
validated, accepted in vitro skin corrosivity assay. If this is not available, then the assessment
should be completed using animal tests (see the skin irritation/ corrosion strategy, para 3.2.2).

Staged assessment of eye irritation in vivo. If'in a limit test with one rabbit serious damage to
eyes is detected no further testing is needed.
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Step 9: Only two animals may be employed for irritation testing (including the one used for evaluation
of possible serious effects) if these two animals give concordant clearly irritant or clearly non-
irritant responses. In the case of different or borderline responses a third animal is needed.
Depending on the result of this three-animal test, classification may be required or not.

3.3.2.8 Irreversible effects on the eye / serious damage to eyes (Category 1)

H- A single harmonizsed hazard category is adopted for substances that have the potential to
seriously damage the eyes. This hazard category - Category 1 (irreversible effects on the eye) - includes
the criteria listed below. These observations include animals with grade 4 cornea lesions and other severe
reactions (e.g. destruction of cornea) observed at any time during the test, as well as persistent corneal
opacity, discoloration of the cornea by a dye substance, adhesion, pannus, and interference with the
function of the iris or other effects that impair sight. In this context, persistent lesions are considered those
which are not fully reversible within an observation period of normally 21 days. Hazard classification:
Category 1 also contains substances fulfilling the criteria of corneal opacity > 3 or iritis > 1.5 detected in a
Draize eye test with rabbits, because severe lesions like these usually do not reverse within a 21 days
observation period.

Table 43.3.1: Irreversible eye effects categories

An eye irritant Category 1 (irreversible effects on the eye) is a test material that produces:

- atleast in one animal effects on the cornea, iris or conjunctiva that are not expected to reverse
or have not fully reversed within an observation period of normally 21 days; and/or
- atleastin 2 of 3 tested animals, a positive response of:
corneal opacity > 3 and/or
iritis > 1.5
calculated as the mean scores following grading at 24, 48 and 72 hours after installation of
the test-material.

The use of human data is discussed in Purpose, Scope and Application (Chapter 1.1,
paragraph 481.1.2.6) and Classification of Hazardous Substances and Mixtures (Chapter 1.23, paragraph
+71.3.2.4.7).

3.3.29 Reversible effects on the eye (Category 2)

12 A single category is adopted for substances that have the potential to induce reversible eye
irritation. This single hazard category provides the option to identify within the category a sub-category
for substances inducing eye irritant effects reversing within an observation time of 7 days.

13- Those authorities desiring one single category for classification of “eye irritation” may use the
overall harmonizsed Category 2 (irritating to eyes); others may want to distinguish between Category 2A
(irritating to the eyes) and Category 2B (mildly irritating to eyes).
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| Table 23.3.2: Reversible eye effects categories

An eye irritant Category 2A (irritating to eyes) is a test material that produces:

- atleastin 2 of 3 tested animals a positive response of:
corneal opacity > 1 and/or
iritis > 1, and/or
conjunctival redness> 2
conjunctival oedema (chemosis) > 2
- calculated as the mean scores following grading at 24, 48 and 72 hours after installation of the
test material, and
- which fully reverses within an observation period of normally 21 days

Within this category an eye irritant is considered mildly irritating to eyes (Category 2B) when the
effects listed above are fully reversible within 7 days of observation.

| H4- For those chemicals where there is pronounced variability among animal responses, this
information may be taken into account in determining the classification.

| 3.33 Classification criteria for mixtures
| 3.3.3.1 Classification of mixtures when data are available for the complete mixture
| 15 The mixture will be classified using the criteria for substances, and taking into account the

testing and evaluation strategies used to develop data for these hazard classes.

| 16- Unlike other hazard classes, there are alternative tests available for skin corrosivity of certain
types of chemicals that can give an accurate result for classification purposes, as well as being simple and
relatively inexpensive to perform. When considering testing of the mixture manufacturers are encouraged
to use a tiered weight of evidence strategy as included in the criteria for classification of substances for
skin corrosion and serious eye damage and eye irritation to help ensure an accurate classification, as well
as avoid unnecessary animal testing. A mixture is considered to cause serious eye damage (Eye Category
1) if it has a pH of 2 or less or 11.5 or greater. If consideration of alkali/acid reserve suggests the
substance or preparation may not have the potential to cause serious eye damage despite the low or high
pH value, then further testing needs to be carried out to confirm this, preferably by use of an appropriate
validated in vitro test.

3.3.3.2 Classification of mixtures when data are not available for the complete mixture: Bridging
principles

| +7%3.3.3.2.1 Where the mixture itself has not been tested to determine its skin corrosivity or potential to
cause serious eye damage or irritation, but there are sufficient data on the individual ingredients and similar
tested mixtures to adequately characterise the hazards of the mixture, these data will be used in accordance
with the following agreed bridging rules. This ensures that the classification process uses the available
data to the greatest extent possible in characterising the hazards of the mixture without the necessity for
additional testing in animals.
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| 33322  Dilution

| 18- If a mixture is diluted with a diluent which has an equivalent or lower classification for
serious eye damage/irritancy classification than the least damaging/irritant original ingredient and which is
not expected to affect the corrosivity/irritancy of other ingredients, then the new mixture may be classified

| as equivalent to the original mixture. Alternatively, the method explained in paragraphs24-293.3.3.3
could be applied.

| 33323  Batching

| 19- The irritation/serious eye damage potential of one production batch of a complex mixture can
be assumed to be substantially equivalent to that of another production batch of the same commercial
product and produced by or under the control of the same manufacturer, unless there is reason to believe
there is significant variation such that the toxicity of the batch has changed. If the latter occurs, new
classification is necessary.

| 33324  Concentration of mixtures of the highest serious eye damage/ irritation class

| 20 If a tested mixture classified in the highest subcategory for serious eye damage is
concentrated, a more concentrated mixture should be classified in the highest serious eye damage
subcategory without additional testing. If a tested mixture classified in the highest category for skin/eye
irritation is concentrated and does not contain serious eye damage ingredients, a more concentrated mixture
should be classified in the highest irritation category without additional testing.

| 3.3.3.2.5  Interpolation within one toxicity category

| 24~ For three mixtures with identical ingredients, where A and B are in the same irritation/ serious
eye damage toxicity category and mixture C has the same toxicologically active ingredients with
concentrations intermediate to the concentrations of those ingredients in mixtures A and B, then mixture C
is assumed to be in the same irritation/serious eye damage category as A and B.

| 3.3.3.2.6  Substantially similar mixtures
| 22 Given the following:

(a) Two mixtures )] A+B
(i1) C+B;

(b)  The concentration of ingredient B is essentially the same in both mixtures;

(c)  The concentration of ingredient A in mixture (i) equals that of ingredient C in
mixture (ii);

(d) Data on irritation/serious eye damage for A and C are available and substantially
equivalent, i.e. If mixture (i) is already classified by testing, mixture (ii) can be assigned
in the same category.
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3.3.3.2.7 Aerosols

23 An aerosol form of a mixture may be classified in the same hazard category as the tested non-
aerosolised form of mixture provided that the added propellant does not affect the irritation or corrosive
properties of the mixture upon spraying”.

3.3.33 Classification of mixtures when data are available for all components or only for some
components of the mixture

3.3.3.3.1  In order to make use of all available data for purposes of classifying the eye irritation/serious
eye damaging properties of the mixtures, the following assumption has been made and is applied where
appropriate in the tiered approach:

The “relevant ingredients” of a mixture are those which are present in concentrations of 1%
(w/w for solids, liquids, dusts, mists and vapours and v/v for gases) or greater, unless there is a
presumption (e.g. in the case of corrosive ingredients) that an ingredient present at a concentration of less
than 1% can still be relevant for classifying the mixture for eye irritation/serious eye damage.

25.3.3.3.3.2 In general, the approach to classification of mixtures as eye irritant or seriously damaging to
the eye when data are available on the components, but not on the mixture as a whole, is based on the
theory of additivity, such that each corrosive or irritant component contributes to the overall irritant or
corrosive properties of the mixture in proportion to its potency and concentration. A weighting factor of
10 is used for corrosive components when they are present at a concentration below the concentration limit
for classification with Category 1, but are at a concentration that will contribute to the classification of the
mixture as an irritant. The mixture is classified as seriously damaging to the eye or eye irritant when the
sum of the concentrations of such components exceeds a threshold cut-off value/concentration limit.

26-3.3.3.3.3 Table 3-3.3.3belew provides the cut-off value/concentration limits to be used to determine if
the mixture should be classified an irritant or a seriously damaging to the eye.

27.3.3.3.3.4 Particular care must be taken when classifying certain types of chemicals such as acids and
bases, inorganic salts, aldehydes, phenols, and surfactants. The approach explained in paragraphs 24-and
253.3.3.3.1 and 3.3.3.3.2 might not work given that many of such substances are corrosive or irritant at
concentrations < 1 %. For mixtures containing strong acids or bases the pH should be used as
classification criteria (see paragraph 453.3.3.1) since pH will be a better indicator of serious eye damage
than the concentration limits of Table 33.3.3. A mixture containing corrosive or irritant ingredients that
cannot be classified based on the additivity approach applied in Table 3-3.3.3 due to chemical
characteristics that make this approach unworkable, should be classified as Eye Category 1 if it contains >
1% of a corrosive ingredient and as Eye Category 2 when it contains > 3% of an irritant ingredient.
Classification of mixtures with ingredients for which the approach in Table 3-3.3.3 does not apply is
summarised in Table 4-3.3.4. belew=

} Bridging rules apply for the intrinsic hazard classification of aerosols, however, the need to evaluate

the potential for “mechanical” eye damage from the physical force of the spray is recognised
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28-3.3.3.3.5 On occasion, reliable data may show that the reversible/irreversible eye effects of an
ingredient will not be evident when present at a level above the generic cut-off values/concentration limits
mentioned in Tables 3-and-43.3.3 and 3.3.4. In these cases the mixture could be classified according to
that data (see also Chapter 1.2 — “Use of Cut-Off Values/Concentration Limits”). On occasion, when it is
expected that the skin corrosion/irritation or the reversible/irreversible eye effects of an ingredient will not
be evident when present at a level above the generic concentration/ cut-off levels mentioned in Tables 3.3.3
and 3.3.-4, testing of the mixture may be considered. In those cases, the tiered weight of evidence strategy
should be applied as referred to in paragraph 3.3.246, Figure 3.3.-1 and explained in detail in this chapter.

29.3.3.3.3.6 If there are data showing that (an) ingredient(s) may be corrosive or irritant at a concentration
of < 1% (corrosive) or < 3% (irritant), the mixture should be classified accordingly (see also Hazard
Communication: Labelling — Use of Cut-Off Values/Concentration Limits (Chapter 1.32 , subsection

1.3.3.2paragraphs28-31)).
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| Table 33.3.3: Concentration of ingredients of a mixture classified as skin Category 1 and/or eye
Category 1 or 2 that would trigger classification of the mixtures as hazardous to the eye
| (Category- 1 or 2)

| Sum of ingredients classified as: IConcentration triggering classification of a mixture
as
Irreversible Eye Effects | Reversible Eye Effects
Category 1 Category 2
Eye or Skin Category 1 > 3% >1% but < 3%
Eye Category 2/2A >10%
(10 x Eye Category 1) + Eye Category 2/2A >10%
Skin Category 1 + Eye Category 1 >3% >1% but <3%
10 x (Skin Category 1 + Eye Category 1) >10%
+ Eye Category 2A/2B

| Table 43.3.4: Concentration of ingredients of a mixture for which the additivity approach does not
apply, that would trigger classification of the mixture as hazardous to the eye

Ingredient: Concentration: Mixture classified as:
Eye

Acid with pH <2 >1% Category 1

Base with pH >11.5 > 1% Category 1

Other corrosive (Category 1) ingredients for > 1% Category 1

which additivity does not apply

Other irritant (Category 2) ingredients for >3% Category 2
which additivity does not apply, including
acids and bases

| 3.34 Hazard communication
| Allecation-eflabel-elements
30: General and specific considerations concerning labelling requirements are provided in Hazard

Communication: Labelling (Chapter 1.34). Annex 2 contains summary tables about classification and
labelling. Annex 4-3 contains examples of precautionary statements and pictograms which can be used
where allowed by the competent authority. Additional reference sources providing advice on the use of
precautionary information is also included.
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Table 53.3.5: Label elements for serious eye damage/eye irritation
Category 1 Category 2A Category 2B
Symbol Corrosive symbol Exclamation mark No symbol is used
Signal word Danger Warning Warning

Hazard statement

Causes severe eye damage

Causes severe eye irritation

Causes eye irritation
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| 31:3.3.5 Decision Logic for serious eye damage/ eye irritation”:
The decision logic which follows is not part of the harmonized classification system but is provided here as
additional guidance. It is strongly recommended that the person responsible for classification study the

criteria before and during use of the decision logic.

| Decision Logic 43.3.1

Substance: Are there data/information to evaluate serious eye

damage/eye irritation? Classification

not possible

its ingredients have data/information to not possible
evaluate serious eye damage/eye irritation?

Mixture: Does the mixture as a whole or Classification

Mixture: Does the mixture as a whole
| have data/information

See Decision Logic 3.3.2

to evaluate serious eye damage/eye for use with ingredients

| irritation?

Does the substance or mixture have potential to cause
irreversible eye damage (serious eye damage, see paragraphs
| | +3.3.1 and 5——43.3.2.2-3.3.2.5) considering': Category 1

e Existing human experience,

e Existing animal observations including single or repeated Y ‘%\i
exposure, ———
In vitro data,
Danger

Information available from structurally related compounds,
pH extremes of < 2 or > 11.5

Irreversible eye damage in 1 or more test animals.

| (see paragraph H+3.3.2.5 and Table 43.3.1 for criteria and sub-
categorization)

Figure 43.3.1 contains details for testing and evaluation.
ilncluding consideration of acid/alkali reserve capacity, if appropriate.- Continued on next page

2
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| Is the substance or mixture an eye irritant (see paragraphs 2;
540-3.3.1,3.3.2.2-3.3.2.4 and42-44 3.3.2.6) considering':

e Existing human experience and data, single or repeated
exposure

e Existing animal observations including single or repeated
exposure,

e In vitro data,

e Information available from structurally related compounds,

e Eye irritation data from an animal study (See paragraph 43
TFable2-3.3.2.6 Table 3.3.2 for criteria for category 2A)?

Ll

Is the substance or mixture a mild irritant (see

paragraphs12-14sub-section 3.3.2.6), category

2B, considering criteria in paragraph 43 3.3.2.6

Table 23.3.2?

Not classified I

Figure 43.3.1 contains details for testing and evaluation.

Category 2A

Warning

Category 2B

Warning

Continued on next page
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| Decision Logic 23.3.2 Classification of mixtures on the basis of information/data on ingredients

Can bridging principles be Classify itn
i appropriate
applied Yes I::ztegory

(see paragraph17-23sub-
seetion 3.3.3.2)?

iy

Does the mixture contain > 1 % of an ingredient' which
| causes irreversible eye damage (see paragraphs1+0-and12-
143.3.2.4 and 3.3.2.6) and for which additivity principle may
not apply, such as: —
Acids and bases with extreme pH's <2 or > 11,5% or o %’J/’x_
[ ]
Inorganic salts, or
Aldehydes, or
Phenols, or
Surfactants, or
Other ingredients?

Category 1

Danger

!

Does the mixture contain > 3% of an ingredient’ which is

| irritant (see paragraphs10-and12-143.3.2.4 and 3.3.2.6)
and for which additivity principle may not apply, including

acids and bases?

Category 2*

Continued on next page

| ! Or where relevant < 1 %, see paragraph-243.3.3.3.1.

Including consideration of acid/alkali reserve capacity, if appropriate.

For specific concentration limits, see paragraph 27-3.3.3.3.4 of this chapter. See also Chapter 1.32, para.
1.3.3.2 for “The Use of Cut-Off Values/Concentration Limits.

If the mixture also contains corrosive ingredient(s) for which additivity applies move to the box below.
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) ) . ) Category 1
Does the mixture contain one or more corrosive or irritant
ingredients for which additivity applies, and where the sum of — =
concentrations of ingredients classified as’: U K%&O/
I. e Eye or Skin Category 1 > 3% or w
II. o Skin category 1 + eye category 1 > 3%? Danger

Does the mixture contain one or more corrosive or irritant ingredients
for which additivity applies, and where the sum of concentrations of Category 2A
ingredients classified as’:

III. e Eye or Skin Category 1 > 1% but < 3%, or

IV. e Eye Category 2/2A > 10%, or ..
V. e (10x Eye Category 1) + Eye Category 2A/2B > 10%, or Warning
VI. e Skin Category 1 + Eye Category 1 > 1% but < 3%, or

VII. e 10 x (Skin Category 1 + Eye Category 1) + Eye Category

2A/2B > 10%?

No '

Not classified I

For specific concentration limits, see paragraph 273.3.3.3.4 of this chapter. See also Chapter 4:21.3, para.
1.3.3.2, for “The Use of Cut-off Values/Concentration Limits.
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CHAPTER 3.4

RESPIRATORY OR SKIN SENSITIZATION

34.1 Definitions-and-general-considerations

Definiti
+ A respiratory sensitizer is a substance that will induce hypersensitivity of the airways
following inhalation of the substance.'

2 A skin sensitizer is a substance that will induce an allergic response following skin contact.'
3.4.2 Classification criteria for substances
3.4.2.1 Respiratory sensitizsers

3.4.2.1.1  Hazard category

3 Substances shall be classified as respiratory sensitizers (Category 1) in accordance with the
criteria given below:

o If there is evidence in humans that the substance can induce specific respiratory
hypersensitivity and/or

. If there are positive results from an appropriate animal test.

Secifi derati

34.2.1.2 Human evidence

4:3.4.2.1.2.1-Evidence that a substance can induce specific respiratory hypersensitivity will normally be
based on human experience. In this context, hypersensitivity is normally seen as asthma, but other
hypersensitivity reactions such as rhinitis/conjunctivitis and alveolitis are also considered. The condition
will have the clinical character of an allergic reaction. However, immunological mechanisms do not have
to be demonstrated.

5:3.4.2.1.2.2- When considering the human evidence, it is necessary for a decision on classification to take
into account, in addition to the evidence from the cases:

- the size of the population exposed

- the extent of exposure.

This is a working definition for the purpose of this document.



UN/SCEGHS/3/INF.5/Add.3
page 50

| 6:3.4.2.1.2.3 The evidence referred to above could be:

o clinical history and data from appropriate lung function tests related to exposure to the
substance, confirmed by other supportive evidence which may include:
- in vivo immunological test (e.g. skin prick test);

- in vitro immunological test (e.g. serological analysis);

- studies that may indicate other specific hypersensitivity reactions where
immunological mechanisms of action have not been proven, e.g. repeated low-
level irritation, pharmacologically mediated effects;

- a chemical structure related to substances known to cause respiratory
hypersensitivity;

o data from positive bronchial challenge tests with the substance conducted according to
accepted guidelines for the determination of a specific hypersensitivity reaction.

%:3.4.2.1.2.4 Clinical history should include both medical and occupational history to determine a
relationship between exposure to a specific substance and development of respiratory hypersensitivity.
Relevant information includes aggravating factors both in the home and workplace, the onset and progress
of the disease, family history and medical history of the patient in question. The medical history should
also include a note of other allergic or airway disorders from childhood, and smoking history.

| 8:3.4.2.1.2.5 The results of positive bronchial challenge tests are considered to provide sufficient evidence
for classification on their own. It is however recognised that in practice many of the examinations listed
above will already have been carried out.

| 34213  Animal studies

9. Data from appropriate animal studies’” which may be indicative of the potential of a substance
to cause sensitizsation by inhalation in humans’ may include:

| - measurements of Immunoglobulin E (IgE) and other specific immunological
parameters, for example in mice;
- specific pulmonary responses in guinea pigs.

At present recognised animal models for the testing of respiratory hypersensitivity are not available.
Under certain circumstances, animal testing may be used, e.g. a modification of the guinea pig
maximisation test for determination of relative allergenicity of proteins. However, these tests still
need further validation.

The mechanisms by which substances induce symptoms of asthma are not yet fully known. For
preventative measures, these substances are considered respiratory sensitizers. However, if on the
basis of the evidence, it can be demonstrated that these substances induce symptoms of asthma by

irritation only in people with bronchial hyperreactivity, they should not be considered as respiratory
sensitizers.
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3.4.2.2 Skin sensitizers
3.4.22.1  Hazard category

16- Substances shall be classified as contact sensitizers (Category 1) in accordance with the
criteria given below:

. If there is evidence in humans that the substance can induce sensitizsation by skin contact
in a substantial number of persons, or

o If there are positive results from an appropriate animal test.

342272  Specific considerations
H3.4.22.2.1 For classification of a substance, evidence should include any or all of the following:

- Positive data from patch testing, normally obtained in more than one dermatology
clinic;

- Epidemiological studies showing allergic contact dermatitis caused by the substance;
Situations in which a high proportion of those exposed exhibit characteristic symptoms
are to be looked at with special concern, even if the number of cases is small;

- Positive data from appropriate animal studies;

- Positive data from experimental studies in man (See Chapter—4-21.3, paragraph
71.3.2.4.7);

- Well documented episodes of allergic contact dermatitis, normally obtained in more
than one dermatology clinic.

12342222 Positive effects seen in either humans or animals will normally justify classification.
Evidence from animal studies is usually much more reliable than evidence from human exposure.
However, in cases where evidence is available from both sources, and there is conflict between the results,
the quality and reliability of the evidence from both sources must be assessed in order to resolve the
question of classification on a case-by-case basis. Normally, human data are not generated in controlled
experiments with volunteers for the purpose of hazard classification but rather as part of risk assessment to
confirm lack of effects seen in animal tests. Consequently, positive human data on contact sensitizsation
are usually derived from case-control or other, less defined studies. Evaluation of human data must
therefore be carried out with caution as the frequency of cases reflect, in addition to the inherent properties
of the substances, factors such as the exposure situation, bioavailability, individual predisposition and
preventive measures taken. Negative human data should not normally be used to negate positive results
from animal studies.

13342223 If none of the above mentioned conditions are met the substance need not be classified
as a contact sensitizer. However, a combination of two or more indicators of contact sensitizsation as
listed below may alter the decision. This shall be considered on a case-by-case basis.

- Isolated episodes of allergic contact dermatitis;
- Epidemiological studies of limited power, e.g. where chance, bias or confounders have
not been ruled out fully with reasonable confidence;
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- Data from animal tests, performed according to existing guidelines, which do not meet
the criteria for a positive result described in paragraph +6-3.4.2.2.4.1 of this chapter, but
which are sufficiently close to the limit to be considered significant;

- Positive data from non-standard methods;

- Positive results from close structural analogues.

34223  Immunological contact urticaria

4 Substances meeting the criteria for classification as respiratory sensitizers may in addition
cause immunological contact urticaria. Consideration should be given to classifying these substances also
as contact sensitizers. Substances which cause immunological contact urticaria without meeting the
criteria for respiratory sensitizers should also be considered for classification as contact sensitizers.

15 There is no recognised animal model available to identify substances which cause
immunological contact urticaria. Therefore, classification will normally be based on human evidence
which will be similar to that for skin sensitizsation.

34224 Animal studies

16:3.4.2.2.4.1 When an adjuvant type test method for skin sensitizsation is used, a response of at least
30% of the animals is considered as positive. For a non-adjuvant test method a response of at least 15% of
the animals is considered positive. Test methods for skin sensitizsation are described in the OECD
Guideline 406 (the Guinea Pig Maximisation test and the Buehler guinea pig test) and Guideline 429 (Local
Lymph Node Assay). Other methods may be used provided that they are well-validated and scientific
justification is given. The Mmouse Eear Sswelling Ttest; (MEST), appears to be a reliable screening test
to detect moderate to strong sensitizers, and can be used as a first stage in the assessment of skin
sensitizsation potential. In case of a positive result in this latter test it may not be necessary to conduct a
further guinea pig test.

173.42.24.2 When evaluating animal data, produced by testing according to the OECD or equivalent
Guidelines for skin sensitizsation, the rate of sensitizsed animals may be considered. This rate reflects the
sensitizsing capacity of a substance in relation to its mildly irritating dose. This dose may vary between
substances. A more appropriate evaluation of the sensitizsing capacity of a substance could be carried out
if the dose-response relationship was known for the substance. This is an area that needs further
development.

3.4.2.2.4.3 There are substances that are extremely sensitizsing at low doses where others require high
doses and long time of exposure for sensitizsation. For the purpose of hazard classification it may be
preferable to distinguish between strong and moderate sensitizers. However, at present animal or other test
systems to subcategorise sensitizers have not been validated and accepted. Therefore, sub-categorisation
should not yet be considered as part of the harmonizsed classification system.

3.4.3 Classification criteria for mixtures

3.4.3.1 Classification of mixtures when data are available for the complete mixture
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When reliable and good quality evidence from human experience or appropriate studies in
experimental animals, as described in the criteria for substances, is available for the mixture, then the
mixture can be classified by weight of evidence evaluation of these data. Care should be exercised in
evaluating data on mixtures, that the dose used does not render the results inconclusive. [For special
labelling required by some competent authorities, see Notes 1, 3 and 5 to Table 3.4.1 of this chapter.]

3.4.3.2 Classification of mixtures when data are not available for the complete mixture: Bridging
Principles

20:3.4.3.2.1 Where the mixture itself has not been tested to determine its sensitizsing properties, but there
are sufficient data on the individual ingredients and similar tested mixtures to adequately characterise the
hazards of the mixture, these data will be used in accordance with the following agreed bridging rules.
This ensures that the classification process uses the available data to the greatest extent possible in
characterising the hazards of the mixture without the necessity for additional testing in animals.

343.2.2 Dilution

2+ If a mixture is diluted with a diluent which is not a sensitizer and which is not expected to
affect the sensitizsation of other ingredients, then the new mixture may be classified as equivalent to the
original mixture.

34323  Batching

22 The sensitizsing properties of one production batch of a complex mixture can be assumed to
be substantially equivalent to that of another production batch of the same commercial product and
produced by or under the control of the same manufacturer, unless there is reason to believe there is
significant variation such that the sensitizsation of the batch has changed. If the latter occurs, new
classification is necessary.

34324  Substantially similar mixtures
23 Given the following:

(a) Two mixtures: (1) A+B
(i1) C+B;

(b)  The concentration of ingredient B is essentially the same in both mixtures;

(c)  The concentration of ingredient A in mixture (i) equals that of ingredient C in
mixture (ii);

(d) Ingredient B is a sensitizer and ilngredients A and C are not sensitizers;

(e) A and C are not expected to affect the sensitizsing properties of B.

If mixture (i) is already classified by testing, then mixture (ii) can be assigned the same hazard
category.

34.3.2.5 Aerosols
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An aerosol form of the mixture may be classified in the same hazard category as the tested non-aerosolised
form of the mixture provided that the added propellant does not affect the sensitizsing properties of the
mixture upon spraying. [For special labelling required by some competent authorities, see Notes 1, 3 and 5
to Table 3.4.1 of this chapter.]

3.4.3.34 Classification of mixtures when data are available for all components or only for some
components of the mixture

25 The mixture should be classified as a respiratory or skin sensitizer when at least one
ingredient has been classified as a respiratory or skin sensitizer and is present at or above the appropriate
cut-off value / concentration limit for the specific endpoint as shown in Table +-3.4.1 belew-for solid/liquid
and gas respectively.

Table 3.4.1: Cut-off values/concentration limits of ingredients of a mixture classified as either skin
sensitisers or respiratory sensitizsers that would trigger classification of the mixture

Ingredient Classified as: | Cut-off/concentration limits triggering classification of a mixture as:
Skin Sensititizer Respiratory Sensitizer
All physical states Solid/Liquid Gas
Skin Sensitizer >0.1% (Note 1) - -
>1.0% (Note 2) - -
Respiratory Sensitizer - >0.1% (Note 3) >0.1% (Note 5)
- > 1.0 % (Note 4) >0.2% (Note 6)

NOTE 1: If a skin sensitizer is present in the mixture as an ingredient at a concentration between 0.1% and 1.0%,
both an SDS and a label would generally be expected. The label warning for skin sensitizers between 0.1% and 1.0%
may differ from the label warning for skin sensitizers > 1.0%, depending on competent authority requirements. While
the current cut-off values reflect existing systems, all recognise that special cases may require information to be
conveyed below that level. [In addition, some competent authorities may require a special labelling phrase for all
mixtures containing sensitisers above 0.1%.].

NOTE 2: If a skin sensitizer is present in the mixture as an ingredient at a concentration of > 1.0%, both an SDS and
a label would generally be expected.

NOTE 3: If a solid or liquid respiratory sensitizer is present in the mixture as an ingredient at a concentration
between 0.1% and 1.0%, both an SDS and a label would generally be expected. The label warning for solid or liquid
respiratory sensitizers between 0.1% and 1.0% may differ from the label warning for solid or liquid respiratory
sensitizers > 1.0%, depending on competent authority requirements. While the current cut-off values reflect existing
systems, all recognise that special cases may require information to be conveyed below that level. [In addition, some
competent authorities may require a special labelling phrase for all mixtures containing sensitizsers above 0.1%.].

NOTE 4: If a solid or liquid respiratory sensitizer is present in the mixture as an ingredient at a concentration of >
1.0%, both an SDS and a label would generally be expected.

NOTE 5: If a gaseous respiratory sensitizer is present in the mixture as an ingredient at a concentration between
0.1% and 0.2%, both an SDS and a label would generally be expected. The label warning for a gaseous respiratory
sensitizers between 0.1% and 0.2% may differ from the label warning for a gaseous respiratory sensitizers > 0.2%,
depending on competent authority requirements. While the current cut-off values reflect existing systems, all
recognise that special cases may require information to be conveyed below that level. [In addition, some competent
authorities may require a special labelling phrase for all mixtures containing sensitizsers above 0.1%.].
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NOTE 6: If a gaseous respiratory sensitizer is present in the mixture as an ingredient at a concentration of > 0.2%,
both an SDS and a label would generally be expected.

| 3.4.4 Hazard communication
| Allocation-of label-elements
26- General and specific considerations concerning labelling requirements are provided in Hazard

Communication: Labelling (Chapter +31.4). Annex 2 contains summary tables about classification and
labelling. Annex 3 contains examples of precautionary statements and pictograms which can be used where
allowed by the competent authority. Table 2-3.4.2 below presents specific label elements for substances
and mixtures that are classified as respiratory and skin sensitizsers based on the criteria in this chapter.

Table 23.4.2: Respiratory or skin sensitizsation label elements.

Respiratory Sensitizsation Skin Sensitizsation
Category 1 Category 1
Symbol New health hazard symbol Exclamation Mark
Signal Word Danger Warning
Hazard Statement May cause allergy or asthma May cause an allergic skin
symptoms or breathing difficulties | reaction
if inhaled
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27:3.4.5 Decision logic-and-guidance
3.4.5.1 Decision Logic 3.4.1 for Respiratory Sensitizsation

The decision logic; which follows is not part of the harmonizsed classification system; but ishas-been
provided here as additional guidance. It is strongly recommended that the person responsible for

| classification studyies the criteria before and during use of the decision logic.

Substance: Does the substance have respiratory sensitisation data? I “

Mixture: Does the mixture as a whole or its
ingredients have respiratory sensitisation data?

Does the mixture as a whole have
respiratory sensitisation data?

(See paragraph193.4.3.1)

Classification

not possible

o [s there evidence in humans that the
substance/mixture can induce specific
respiratory hypersensitivity, and/or

e are there positive results from an appropriate
animal test?

(see criteria in paragraphs3-9sub-section
3.4.2.1))

Can bridging principles be applied?
(see paragraphs20-24sub-seetion 3.4.3.2)

[:]Iot classified '

Does the mixture contain one or more ingredients
classified as a respiratory sensitiser at':

o > 1% w/w (solid/liquid), or

o > 0.2% v/v (gas)? (see paragraph25. 3.4.3.4)

Yes

Not classified '

Classification

not possible

Category 1

[New Health
Hazard
Symbol |

Daneer

Classify in
appropriate
category

Category 1
[New Health
Hazard
Symbol]

Danger
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! For specific concentration limits, see “The use of Cut-off Values/Concentration Limits” in Chapter 1.23, para.

1.3.3.2
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| 3.4.5.2  Decision logic 3.4.2 for DermalSkin Sensitizsation

| The decision logic; which follows is not part of the harmonizsed classification system; but ishas-been
provided here as additional guidance. It is strongly recommended that the person responsible for
| classification studyies the criteria before and during use of the decision logic.

Classification

Substance: Does the substance have skindermal sensitization .
e not possible

Mixture: Does the mixture as a whole or its
ingredients have -skin sensitization data?

Classification notp |P0¢s the mixture as a whole have
possible dermal sensitizsation data?
(See paragraph193.4.3.1)

e [s there evidence in humans that the
substance/mixture can induce sensitization by
skin contact in a substantial number of persons, or

e are there positive results from an appropriate

animal test?

(see criteria in paragraphs +6-433.4.2.2.1 and

Category 1

3.4.2.2.2)

Not classified

Can bridging principles be

applied? (see paragraphs20-
24sub-seetion 3.4.3.2)

Classify in
appropriate
category

Does the mixture contain one or more ingredients
classified as a dermal sensitiser at':
o > 1% w/w (solid/liquid) or Yes

e > 1%v/v(gas)? (see paragraph253.4.3.4) Da:ger

Category 1

Not classified

For specific concentration limits, see “The use of Cut-off Values/Concentration Limits” in Chapter 1.3, para
1.3.3.2..



