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Explanatory notes

1. In December 2002, the UN Sub-Committee of Bspen the GHS (UN SCEGHS) requested
that the OECD examine the available informationceoning strong versus weak sensitizers and, if
appropriate, propose revisions to the classificatigteria for respiratory and/or dermal sensitat

2. The proposal includes two new subcategoriesaid\ 1B for respiratory sensitization and two
subcategories 1A and 1B for skin sensitization. Neations 3.4.2.1.1 (for respiratory sensitizatiamdl
3.4.2.2.1 (for skin sensitization) describe thecsiiggories.

3. Sentences are added at the beginning of the pemagraph 3.4.2.1.1.3 for respiratory
sensitization, and at the beginning of the newgrazh 3.4.2.2.1.3 for skin sensitization to strbagtthe
weight of evidence approach.

4. On the basis of an impact analysis, the prapogeidance value for skin sensitization
Subcategory 1A is< 2% for the LLNA (Table 3.4.1) ang: 500 pg/crifor human data (3.4.2.2.1.4).

5. The subcategories 1A and 1B may be used fostanbes and for mixtures that are not
classified on the basis of data available for alsome ingredients, when data are sufficient andnwh
required by a competent authority (Sections 3.412fdr respiratory sensitization and 3.4.2.2.1 dkin
sensitization). For mixtures that are classifiedtlom basis of data available for all or some ingmets,
specific cut-off values are provided for the subgaties 1A and 1B (Table 3.4.3); subcategories Ad\ a
IB cannot be used for such mixtures that can b&siflad as Category 1 only.

6. Whatever the category or subcategory, the lamhins the same as it is in the current GHS for
respiratory and skin sensitization.

7. The six notes to the table of Section 3.4.83@placed with a single Note 1; the six notesewer
confusing (repeating what is the normal consequesfcelassification: an SDS and a label would
normally be expected), and the same text was repéaiseveral notes.

8. Given the inclusion of two subcategories, twoagraphs that apply for more than one category
only are inserted in Section 3.4.3.2, under theldinig principles (new Paragraphs 3.4.3.2.3 and
3.4.3.2.4), and the existing Paragraph 3.4.3.2 @ilation is slightly revised.

9. The proposal includes a few additional change8:4.2.2.2.2, the first sentence is deleted as i
is now in the new paragraph 3.4.2.2.1.3, and ageetis added to note the possible impact of vetiicl
the footnote 2 is revised to delete the exampleithaot considered relevant; in 3.4.2.2.4.1, theega

for a positive response with the LLNA is insertet ahe last sentence is deleted as it is considered
include too specific information. Paragraphs 32422 and 3.4.2.2.4.3 are deleted as they arengeto
relevant; the subcategories 1A and 1B are mentigméde table of Section 3.4.4; Paragraph 3.4.4.2 i
slightly revised to extend its application to clied mixtures; slight change to the Decision Lo¢iew
footnote 6).
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Annex

PROPOSED REVISED CHAPTER 3.4
(WITH VISIBLE CHANGES)

‘RESPIRATORY OR SKIN SENSITIZATION

3.4.1 Definitions and general considerations

3.4.1.1 Arespiratory sensitizeiis a substance that will lead to hypersensitiatythe airways
following inhalation of the substance

A skin sensitizeis a substance that will lead to an allergic respdollowing skin contatt

3.4.1.2 For the purpose of this chapter, semsitim includes two phases: the first phase is
induction of specialized immunological memory iniadividual by exposure to an allergen. The second
phase is elicitation, i.e. production of a cell-ia¢eld or antibody-mediated allergic response bysdpe

of a sensitized individual to an allergen.

3.4.1.3 For respiratory sensitization, the pattefrinduction followed by elicitation phases is
shared in common with skin sensitization. For €énsitization, an induction phase is required inctvh
the immune system learns to react; clinical symgtaran then arise when subsequent exposure is
sufficient to elicit a visible skin reaction (eligtion phase). As a consequence, predictive testally
follow this pattern in which there is an inductigmase, the response to which is measured by a
standardized elicitation phase, typically involviagpatch test. The local lymph node assay is the
exception, directly measuring the induction respois/idence of skin sensitization in humans norynall

is assessed by a diagnostic patch test.

3.4.14 Usually, for both skin and respiratorynsgzation, lower levels are necessary for
elicitation than are required for induction. Promms for alerting sensitized individuals to thegaece of
a particular sensitizer in a mixture can be founskation 3.4.4.

3.4.2 Classification criteria for substances

3.4.2.1 Respiratory sensitizers

34.2.1.1 Hazard-categorgategories

{b)}—thereare positiveresultsfrom-an-appropriate-animdl tes

1 This is a working definition for the purpose ofstiocument
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34.2.1.1.1 Respiratory sensitizers shall be classified iteGary 1 where subcateqgorization is not
required by a competent authority or where dataatesufficient for subcategorization.

34.21.1.2 Where data are sufficient and where required byompetent authority, a refined
evaluation allows the allocation of respiratory sgpers into subcategory 1A, strong sensitizers, o
subcategory 1B for other respiratory sensitizers

3.4.2.1.1.3 Effects seen in either humans or animals withmadly justify classification in a weight

of evidence approach for respiratory sensitiz&gbstances are allocated to one of the two sulmétsg
1A or 1B using a weight of evidence approach iroegance with the criteria given in figure 3.4.1 amd

the basis of reliable and good gquality evidencenfiauman cases or epidemiological studies and/or
observations from appropriate studies in experialanimals.

Figure 3.4.1: Hazard category and subcategories foespiratory sensitizers

CATEGORY 1: Respiratory sensitizer

A substance is classified as a respiratory sepsiti

-if there is evidence in humans that the substanodead to specific respiratory
hypersensitivity and/or

-if there are positive results from an appropritenal test

Subcategory 1A:

Substances showing a high frequency of occurraméeiinans; or a probability
of occurrence of a high sensitization rate in husiassed upon animal or other
test$. Severity of reaction may also be considered.

Subcateqgory 1B:

Substances showing a low to moderate frequencgafreence in humans; or|a
probability of occurrence of a low to moderate #&ration rate in_human
based upon animal or other tésBeverity of reaction may also be considere

So

3.4.2.1.2 Human evidence

342121 Evidence that a substance-can-intharbtoinduce specific respiratory hypersensitivity
will normally be based on human experience. Ia tluntext, hypersensitivity is normally seen abrasi,

but other hypersensitivity reactions such as risittibnjunctivitis and alveolitis are also considkrelhe
condition will have the clinical character of ategdjic reaction. However, immunological mechanisms
do not have to be demonstrated.

3.4.2.1.2.2 When considering the human evidends,riecessary for a decision on classification to
take into account, in addition to the evidence ftbecases:

(a) the size of the population exposed;

(b) the extent of exposure.

2 At present recognized and valldate\dnmal models for the testmg of resp|ratory hﬁm‘lSItIVIty are not

avallable Under certain cwcumstanc

val+daﬂen data from animal studles may prowde valuablemnfaﬂon ina Welqht of ewdence assessment
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3.4.2.1.2.3 The evidence referred to above coeld b

(&) clinical history and data from appropriate Idngction tests related to exposure to
the substance, confirmed by other supportive ewieavhich may include:

(i)  invivoimmunological test (e.g. skin prick test);
(i)  in vitro immunological test (e.g. serological analysis);

(i) studies that may indicate other specificphysensitivity reactions where
immunological mechanisms of action have not beeaver, e.g. repeated
low-level irritation, pharmacologically mediatedests;

(iv) a chemical structure related to substanceswk to cause respiratory
hypersensitivity;

(b) data from positive bronchial challenge testghwihe substance conducted
according to accepted guidelines for the deternunatof a specific
hypersensitivity reaction.

342124 Clinical history should include botledital and occupational history to determine a
relationship between exposure to a specific substamd development of respiratory hypersensitivity.
Relevant information includes aggravating factomthbin the home and workplace, the onset and
progress of the disease, family history and meditsabry of the patient in question. The medidatdry
should also include a note of other allergic owair disorders from childhood, and smoking history.

3.4.2.1.25 The results of positive bronchial Eraje tests are considered to provide sufficient
evidence for classification on their own. It iswever recognized that in practice many of the
examinations listed above will already have beenehout.

3.4.2.1.3 Animal studies

Data from appropriate animal studieghich may be indicative of the potential of a dahse to cause
sensitization by inhalation in humansay include:

(@) measurements of Immunoglobulin E (IgE) arftepspecific immunological parameters,
for example in mice;

(b)  specific pulmonary responses in guinea pigs.

2 At present recognized and vahdatadlmal models for the testing of resplratory hymmtlwty are not

avallable Under certain cwcumstanc

va#elaf&endata from anlmal studles may prowde valuablenmfamon ina welqht of ewdence assessment..

% The mechanisms by which substances induce sys\atioasthma are not yet fully known. For prevengat

measures, these substances are considered regpisgasitizers. However, if on the basis of thdence, it can
be demonstrated that these substances induce sympib asthma by irritation only in people with becbial
hyperreactivity, they should not be consideredespiratory sensitizers.
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3422 Skin sensitizers

34221 Hazard-categergategories

34.2.2.1.1 Skin sensitizers shall be classified in Catedowhere subcategorization is not required
by a competent authority or where data are notcieffit for subcategorization.

3.4.22.1.2 Where data are sufficient and where required bgompetent authority, a refined
evaluation according to 3.4.2.2.1.3 allows thecaltmn of skin sensitizers into subcategory 1Aorsgr
sensitizers, or subcategory 1B for other skin $zess.

3.4.2.2.1.3 Effects seen in either humans or animals will redlynjustify classification in a weight
of evidence approach for skin sensitizers as destiin 3.4.2.2.2. Substances may be allocatedagabn
the two subcategories 1A or 1B using a weight adewce approach in accordance with the criterienyiv
in figure 3.4.2 and on the basis of reliable anddyauality evidence from human cases or
epidemiological studies and/or observations fromrapriate studies in experimental animals according
to the guidance values provided in 3.4.2.2.1.45fgbcategory 1A and in 3.4.2.2.1.5 for Subcategéry 1

Figure 3.4.2: Hazard category and subcateqgories fakin sensitizers

CATEGORY 1: Skin sensitizer

A substance is classified as a skin sensitizer

-if there is evidence in humans that the substaatelead to sensitization by
skin contact in a substantial number of persons, or

-if there are positive results from an appropraianal test.

>

Subcategory 1A: | Substances showing a high frequency of occurremdeumans and/or a hig
potency in animals can be presumed to have thengaitéo produce significan
sensitization in humans. Severity of reaction mlag be considered.

—

Subcateqgory 1B: | Substances showing a low to moderate frequencycofircence in_humans
and/or a low to moderate potency in animals carptesumed to have th
potential to produce sensitization in humans. 8gvef reaction may also b
considered.

(0]

D

3.4.2.2.1.4 Human evidence for Subcategory 1A can includsitive responses at 500 pg/cr
(HRIPT, HMT - induction threshold); diagnostic gattest data where there is a relatively high and
substantial incidence of reactions in a defineduyteton in relation to relatively low exposure thibyat is
indicative of a strong sensitizer; other epidenggleevidence where there is a relatively highd
substantial incidence of allergic contact dermmtiti relation to relatively low exposure then tlist
indicative of a strong sensitizer.
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Animal test results for Subcategory 1A can ideldata with values indicated in Table

3.4.1 below:
Table 3.4.1: Animal test results for Subcategory 1A
Assay Criteria

Local Lymph Node Assay

EC3 value< 2%

Guinea Pig Maximisation

> 30% responding & 0.1% intradermal induction dose or

Test

> 60% responding at > 0.1% %01% intradermal induction dose|

Buehler Assay

>15% responding & 0.2% topical induction dose or
= 60% responding at > 0.2% $020% topical induction dose

3.4.2.2.1.5 Human evidence for subcategory 1B naludle any positive response att60 pg/cm?2

(HRIPT, HMT - induction threshold); diagnostic gattest data where there is a relatively low but

substantial incidence of reactions

in a definedutetipn in relation to relatively high exposure nhibat

is_indicative of a skin sensitizer

of subcategoB;, bther epidemiology evidence where there is a

relatively low but substantial incidence of all@rgiontact dermatitis in relation to relatively high

exposure then that is indicative of

a skin sermitod subcategory 1B.

Animal test results for Subcategory 1B can inclddé with values indicated in Table

3.4.2 below:
Table 3.4.2: Animal test results for Subcategory 1B
Assay Criteria

Local Lymph Node Assay

EC3 value > 2%

Guinea Pig Maximisation

> 30% to < 60% responding at > 0.1%<dl% intradermal

Test

induction dose or
> 30% responding at > 1% intradermal induction dose

Buehler Assay

>15% to < 60% responding at > 0.2% <020% topical
induction dose or

> 15% responding at > 20% topical induction dose

3.4.2.2.2 Specific considerations

342221 For classification of a substance, envig should include any or all of the following
using a weight of evidence approach:

(@) Positive data from patch testing, normallyaitetd in more than one dermatology

clinic;

(b) Epidemiological studies showing allergic camtadermatitis caused by the
substance; Situations in which a high proportion tbbse exposed exhibit

characteristic
number of cas

symptoms are to be looked at witbcisph concern, even if the
es is small;

(c) Positive data from appropriate animal studies;
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(d) Positive data from experimental studies in rfs@e Chapter 1.3, para. 1.3.2.4.7);
(e) Well documented episodes of allergic contaamtdititis, normally obtained in
more than one dermatology clinic.
()  Severity of reaction may also be considered.
3.4.2.2.2.2 Positive—effe een-in—either hamamanim rl-norm justif Hfication.

Evidence from animal studies is usually much makable than evidence from human exposure.
However, in cases where evidence is available fbmih sources, and there is conflict between the
results, the quality and reliability of the eviderfcom both sources must be assessed in ordesdbvee
the question of classification on a case-by-casasba Normally, human data are not generated in
controlled experiments with volunteers for the e of hazard classification but rather as parissf
assessment to confirm lack of effects seen in driiesés. Consequently, positive human data onaobnt
sensitization are usually derived from case-controbther, less defined studies. Evaluation of &om
data must therefore be carried out with cautiorth&s frequency of cases reflect, in addition to the
inherent properties of the substances, factors ascthe exposure situation, bioavailability, indival
predisposition and preventive measures taken. tNeghuman data should not normally be used to
negate positive results from animal studies. Fah animal and human data, consideration shout als
be given to the impact of vehicle.

3.4.2.2.2.3 If none of the above mentioned cood#iare methe substance need not be classified as
a skin-eentactensitizer. However, a combination of two or mioigicators of skireentet sensitization
as listed below may alter the decision. This sbaltonsidered on a case-by-case basis.

(&) Isolated episodes of allergic contact derisatit

(b) Epidemiological studies of limited power, evghere chance, bias or confounders
have not been ruled out fully with reasonable aterfce;

(c) Data from animal tests, performed according@xisting guidelines, which do not
meet the criteria for a positive result described3i4.2.2.4.1, but which are
sufficiently close to the limit to be consideredrsficant;

(d) Positive data from non-standard methods;
(e) Positive results from close structural anaésgu

3.4.2.2.3 Immunological contact urticaria

Substances meeting the criteria for classifcatis respiratory sensitizers may in addition
cause immunological contact urticaria. Considerasibould be given to classifying these substanises a
as skin-eentacsensitizers. Substances which cause immunologarghct urticaria without meeting the
criteriafor respiratory sensitizeghould also be considered for classification as skhtactsensitizers.

There is no recognized animal model availableidentify substances which cause
immunological contact urticaria. Therefore, classifion will normally be based on human evidence
which will be similar to that for skin sensitizatio

3.4.2.24 Animal studies

342241 For Category 1-wWi&h an adjuvant type test method for skin sensiizais used, a
response of at least 30% of the animals is corsidas positive. For a non-adjuvant Guinea pig test
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method a response of at least 15% of the animalerisidered positive. For Category 1, a stimutatio
index of 3 or more is considered a positive respdnghe Local Lymph Node Assayest methods for

skin sensitization are described in the OECD Guidefl06 (the Guinea Pig Maximisation test and the
Buehler guinea pig test) and Guideline 429 (Locainph Node Assay). Other methods may be used

prowded that they are WeII valldated and sme«nquhstlflcatlon is glven JhMeuse—Ea%emﬂg—'Fest

3.4.3 Classification criteria for mixtures
3.43.1 Classification of mixtures when data are available for the complete mixture

When reliable and good quality evidence from horexperience or appropriate studies
in experimental animals, as described in the daitfar substances, is available for the mixturentthe
mixture can be classified by weight of evidenceleaion of these data. Care should be exercised in
evaluating data on mixtures that the dose used doesender the results inconclusive. (For special
labelling required by some competent authoritie 8lotesl,—3—and-5t0 Table _3.43-4-1 of this

chapterand 3.4.4.2).

3.4.3.2 Classification of mixtures when data are not available for the complete mixture:
bridging principles

3.43.21 Where the mixture itself has not besstedd to determine its sensitizing properties, but
there are sufficient data on the individual ingesd$ and similar tested mixtures to adequately
characterize the hazards of the mixture, these wlfitde used in accordance with the following agte
bridging principles. This ensures that the clasation process uses the available data to the egteat
extent possible in characterizing the hazards @fnixture without the necessity for additional itggtn
animals.

3.4.3.2.2 Dilution

If a mixture is diluted with a diluent which ist@ sensitizer and which is not expected to
affect the sensitization of other ingredients, thiem new mixture may be classified as equivalerth&o
original mixture.

3.4.3.2.3 Concentration of mixtures of the highest sernsigifategory/subcategory
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If a mixture is classified in Category 1 or subgatey 1A, and the concentration of
ingredients of the mixture that are in Categornd subcategory 1A is increased, the new mixturelsho
be classified in Category 1 or subcategory 1A withardditional testing.

3.4.3.24 Interpolation within one category/subcategory

For three mixtures with identical ingredients, whefA and B are in the same
category/subcategory and mixture C has the sansitigery ingredients with concentrations interméelia
to the concentrations of those ingredients in meguA and B, then mixture C is assumed to be in the
same category/subcategory as A and B.

3.4.3.2-3 Batching

The sensitizing properties of one productiorchatf a complex mixture can be assumed
to be substantially equivalent to that of anothexdpction batch of the same commercial product and
produced by or under the control of the same matwufer, unless there is reason to believe there is
significant variation such that the-sensitizatgansitizing propertiesf the batch has changed. If the
latter occurs, aew classification is necessary.

3.4.3.246 Substantially similar mixtures
Given the following:

(& Two mixtures: (i) A+B;
(i) C+B;

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

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

(d) Ingredient B is a sensitizer and ingredien@n&l C are not sensitizers;

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

If mixture (i) is already classified by testingpetnh mixture (ii) can be assigned the same
hazard category.
3.4.3.245 Aerosols

An aerosol form of the mixture may be classifiedthe same hazard category as the

tested non-aerosolized form of the mixture providedt the added propellant does not affect the
sensitizing properties of the mixture upon spraying
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3.4.3.3 Classification of mixtures when data are available for all ingredients or only for some
ingredients of the mixture

The mixture should be classified as a respiyator skin sensitizer when at least one
ingredient has been classified as a respiratoskior sensitizer and is present at or above theogpiate
cut-off value/concentration limit for the specigndpoint as shown in Table 3-8.for solid/liquid and
gas respectively.

Table 3.4-8: Cut-off values/concentration limits of ingredieris of a mixture classified as either skin
sensitizers or respiratory sensitizers that wouldrtgger classification of the mixture

INGREDIENT CLASSIFIED AS: Cut-off values/concentration limits triggering
classification of a mixture as:
Skin sensitizer Respiratory sensitizer
Cateqgory 1 Cateqgory 1
All physical states | Solid/Liquid Gas
Skin sensitizer_ Category 1 >0.1% (Note 1)
> 1.0%-(Nete-2)
Skin sensitizer Subcategory 1A >0.1%
Skin sensitizer Subcategory 1B >1.0%
Respiratory sensitizer >0.1% >0.1%
Category 1 (Note-3l) (Note-8l)
>1.0% >0.2%
{Neote4) {Note-6)
Respiratory sensitizer =0.1% =20.1%
Subcategory 1A
Respiratory sensitizer >21.0% >0.2%
Subcategory 1B

A 1%
6 athyek 6omecompetent
authontles may requwe SDS and/eupplemental Iabelllnq only, as descrlbed in 32 fr mixtures

containing a sensitizing ingredient at concentrasmbev&O—L%FheAabel—W&Fmﬂg—fe#slan—sena%Izers
between 0.1% and 1.0% (or between 0:1% d :

and 0.2% for a gaseous respiratory senS|t|-ze|dep@qen—eempe&em—au%heﬂ%y—FequwemeMﬂ1|le the
current cut-off values reflect existing systemisyealognize that special cases may require inforomato
be conveyed below that level.
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3.4.4 Hazard communication

3.4.4.1 General and specific considerations awing labelling requirements are provided in
Hazard communication: LabellinfChapter 1.4). Annex 2 contains summary tablesitablassification

and labelling. Annex 3 contains examples of preoaaty statements and pictograms which can be used
where allowed by the competent authority. Table28.below presents specific label elements for
substances and mixtures that are classified agagsy and skin sensitizers based on the criteridis
chapter.

Table 3.4-2: Label elements for respiratory or skin sensitizaibn

Respiratory sensitization Skin sensitization
Category 1 and Category 1 and
subcategories 1A and 1B Subcategories 1A and 1B
Symbol Health hazard Exclamation mark
Signal word Danger Warning
Hazard statement| May cause allergy or asthma symptoms|dvlay cause an allergic skin reaction
breathing difficulties if inhaled

3.44.2 Some chemicals that are classified adteems may elicit a response, when present in a
mixture in quantities below the cut-offs establdhia Table 3.4:3, in individuals who are already
sensitized to the chemicals. To protect these iddals, certain authorities may choose to requiee t
name of the ingredient as a supplemental Iabel aiemven—theughwhether or nothe mlxture as a
whole |s—netcla33|f|ed as sensitizer- g

3.4.5 Decision logic

The decision logics which follow are not part loé tharmonized classification system but
are provided here as additional guidance. It isnsfiy recommended that the person responsible for
classification study the criteria before and duriisg of the decision logics.



UN/SCEGHS/15/INF.14
page 13
Annex

Substance:Does the substance have respiratory sensitizdtita® Classification
not possible

Mixture : Does the mixture as a whole or i
ingredients have respiratory sensitization ¢

Ye

respiratory sensitization data?

(see 3.4.3.1)

Category &

(a) Is there evidence in humans that the
substance/mixture can lead to specific a
respiratory hypersensitivity, and/or * 9P

No (b) are there positive results from an appropri v
animal test? (see criteria in 3.4.2.1)

Not classified '
Classify in
Can bridging principles be applied? (see 3.4.3.2) Yeos apptroprlate
\—# L—l } category

Does the mixture contain one or more ingredignts
classified as a respiratory sensitizet at
(a) = 0.1% w/w (solid/liquid)?,

Category 1

(b) = 1.0% w/w (solid/liquid)?; or Yes V
(c) =0.1% v/v (gas)>{(see-3-4-3.3)
(d) = 0.2% v/v (gas)?{see3.4.3.3) Danger

(See 3.4.3.3 and Table 3.4.3 for explanation andbgice)

Not classified '

* For specific concentration limits, see “The usecot-off values/concentration limits” in Chapter 1.para.
1.3.3.2.
° See 3.4.4.2.

& See 3.4.2.1.1 for details on use of Category 2aelories.
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3.45.2

Decision logic 3.4.2 for skin sensitization

Substance Does the substance have skin sensitization data? I m

Mixture :

ingredients have skin sensitization data?

Does the mixture as a whole or fits

Ye

CIassifica'Fion Does the mixture as a whole have ski
not possiblef | sensitization data? (see 3.4.3.1)

No

(a) Is there evidence in humans that the
substance/mixture can lead to sensitizatio
by skin contact in a substantial number of
persons, or

(b) are there positive results from an approprigat
animal test?

(see criteriain 3.4.2.2.1 and 3.4.2.2.2)

Not classifiet i

Can bridging

principles be applied? (see 3.4.3.2

Yes

3

sensitizer af'>
@) = 0.1% ?

(b) = 1.0%7?(se8.4-33)
(See 3.4.3.3 and Table 3.4.3 for explanation andbgige)

Does the mixture contain one or more ingredierdasgified as a sk

Not classified '

Classification

not possible

Category 1

o
Warning

Classify in
appropriate
category

Category 1

e
Warning

* For specific concentration limits, see “The usecot-off values/concentration limits” in Chapter 1.para.

1.3.3.2.

5 See3.4.4.2.
6

2 See 3.4.2.1.1 for details on use of Category 2aebories.




