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“CHAPTER 3.4

RESPIRATORY OR SKIN SENSITIZATION

3.4.1 Definitions and general considerations - remains unchanged

34.2 Classification criteria for substances

34.2.1 Respiratory sensitizers - remains unchanged

3.4.2.2 Skin sensitizers

34221 Hazard categories - remains unchanged

34222 Classification based on human data (tier 1 in figure 3.4.1) - remains unchanged

34223 Classification based on standard animal data (tier 1 in figure 3.4.1) - remains unchanged
34224 Classification based on defined approaches (tier 1 or tier 2 in figure 3.4.1) - remains
unchanged

34225 Classification based on in chemico/in vitro data (tier 1 or tier 2 in figure 3.4.1)

342251 The currently available in chemico/in vitro methods address specific biological mechanisms

leading to the acquisition of skin sensitization as described, for example, in the OECD Adverse Outcome
Pathway for Skin Sensitization (see OECD (2014)). Individual test methods that are validated according to
international procedures and are accepted as stand-alone methods, can be used to conclude on the classification
in tier 1. A competent authority may decide whether to use the method described in Appendix III to OECD Test
Guideline 442C as a stand-alone method to discriminate between sub-category 1A and those not categorized as
sub-category 1A (see 3-4-5-3-53.4.5.3.1.5).

342252 Other non stand-alone in chemico/in vitro methods that are validated according to
international procedures such as OECD test guidelines 442C (Annex I and II), 442D and 442E, are accepted as
supportive evidence and should within tier 1 only be used in combination with other types of data in defined
approaches. The use of these methods in tier 2 is described in 3.4.2.2.7.5.

342253 Other validated in chemico/in vitro test methods accepted by some competent authorities are
should be applied for these test methods to conclude on classification.
342254 In chemico/in vitro data can only be used for classification when the tested substance is within

the applicability domain of the test method(s) used. Additional limitations described in the published literature
should also be taken into consideration.

34.22.6 Classification based on non-test methods (tier 2 in figure 3.4.1) - remains unchanged
34227 Classification in a tiered approach (figure 3.4.1)
342271 A tiered approach to the evaluation of information should be considered, where applicable

(figure 3.4.1), recognizing that not all tiers as well as information within a tier may be relevant. However, all
available and relevant information of sufficient quality needs to be examined for consistency with respect to the
resulting classification.

342272 Tier 1 - Classification based on human data, standard animal data, defined approaches or
stand-alone in chemico/in vitro methods

4 Additional in chemico/in vitro methods have been proposed for skin sensitization (see 34-5-3-62 3.4.5.3.1.6.2) but no
classification criteria have yet been agreed internationally.
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For classification of a substance, evidence in tier 1 may include data from any or all of the
following lines of evidence. Where information from data within tier 1 is inconsistent and/or conflicting, the
conclusion is determined in a weight of evidence assessment:

(a)  Experimental studies in humans (e.g. predictive patch testing, HRIPT, HMT (see
paragraph 1.3.2.4.7, criteria in 3.4.2.2.2.2 (a) and 3.4.2.2.2.3 (a) and guidance in
3:4.5323.4.53.1.2);

(b)  Epidemiological studies (e.g. case control studies, prospective studies) assessing
allergic contact dermatitis (see paragraph 1.3.2.4.7, criteria in 3.4.2.2.2.2 (b) and (c)
and 3.4.2.2.2.3 (b) and (c) and guidance in 3:4:5323.4.5.3.1.2);

(c)  Well-documented cases of allergic contact dermatitis (see criteria in 3.4.2.2.2.2 (b) and
3.4.2.2.2.3 (b) and guidance in 3-4-5-3-2 3.4.5.3.1.2);

(d)  Appropriate animal studies (see criteria in 3.4.2.2.3 and guidance in
3:4.53.33.45.3.1.3);

(e)  Defined approaches validated according to international procedures (see 3.4.2.2.4,
g
guidance in 3-4-5-3-43.4.5.3.1.4 and table 3.4.7);

() Stand-alone in chemico/in vitro methods validated according to international
procedures (see 3.4.2.2.5, guidance in 3:4-5-3-53.4.5.3.1.5 and table 3.4.8).

342273 Tier 2 - Classification based on inconclusive data from tier 1, non stand-alone in chemico/in
vitro methods or non-test methods.

In case a definitive conclusion on classification, including subcategorization where required
by a competent authority, cannot be derived from tier 1, additional lines of evidence shall be considered in a

weight of evidence assessment in tier 2. These may include:

(a) Data from non stand-alone in chemico/in vitro methods (see 3.4.2.2.5 and
3:4.53.53.4.5.3.1.5);

(b)  Data from non-test methods (see 3.4.2.2.6).
3.4.22.7.4t03.4.2.2.7.7 - remains unchanged
34228 Immunological contact urticaria - remains unchanged

Figure 3.4.1: Application of the tiered approach for skin sensitization - remains unchanged

343 Classification criteria for mixtures

3.4.3.1 Classification of mixtures when data are available for the complete mixture

343.1.1 In general, the mixture should be classified using the criteria for substances taking into
account the tiered approach to evaluate data for this hazard class (see 3.4.3.1.2 and figure 3.4.1). If classification
is not possible using the tiered approach, then the approach described in 3.4.3.2, or, if that is not applicable, in
3.4.3.3, should be followed. For supplemental labelling required by some competent authorities, see the note to
table 3.4.5 and 3.4.4.2.
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343.1.2 Care should be exercised in evaluating data on mixtures that the dose used does not render the
results inconclusive and that the test methods used to generate such results are appropriate for predicting the
skin sensitizing properties of the mixture (see 3.4.5.3.2). Further, for both standard test methods (in vivo, in
chemico, in vitro) and defined approaches, data can only be used for classification when all ingredients fall
within their applicability domain. Specific limitations regarding applicability domains are described in the
respective test methods and defined approaches and should be taken into consideration as well as any further
information on such limitations from the published literature. A competent authority may decide which in
chemico/in vitro test method or defined approach may be accepted for mixtures (see 3.4.5.3.2.4 and 3.4.5.3.2.5).
A more detailed overview of factors to consider in the classification of mixtures can be found in guidance
section 3.4.5.3.2 and the test methods.

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

3.4.3.3 Classification of mixtures when data are available for all ingredients or only for some ingredients of
the mixture — remains unchanged

3.4.4 Hazard communication - remains unchanged

3.4.5 Decision logic and guidance

3.4.5.1 Decision logic 3.4.1 for respiratory sensitization - remains unchanged
3.4.5.2 Decision logic 3.4.2 for skin sensitization - remains unchanged

3453 Background guidance

3.453.1 Guidance on substances — skin sensitization

3453.1.1 34534 Relevant guidance documents

Mechanistic information on the process of skin sensitization is available in the OECD
document on the Adverse Outcome Pathway for skin sensitization (see OECD (2014)). This information can be
helpful in understanding the value of the individual in chemico and in vitro methods compared to the in vivo
methods.

345312343532 Guidance on the use of human data
34.53.1.2.1 This guidance is relevant to substances and mixtures.

3.4.53.1.2.2345321+ The classification of a-substances and mixtures can be based on human evidence
generated from a variety of sources. These sources include human predictive patch testing, epidemiological
studies, case studies, case reports or histories, diagnostic patch testing and medical surveillance reports, and
poison control centre information. This data may have been generated for consumers, workers, or the general
population. When-considering-human-evidence,—considerationshould-begivento-the size,-exposure-level,-and
expeosure—frequeney—of-the—exposed-pepulation— Guidance for evaluating human evidence and the criteria in
3.4.2.2.2 is provided by some competent authorities (e.g., ECHA Guidance on the Application of the CLP
Criteria, 2017). Further valuable information which should be considered for classification purposes (e.g., on
use of appropriate concentrations and vehicles, as well as mixture evaluation) is also available (see U.S.
Consumer Product Safety Commission (U.S. CPSC), 2013; European Society of Contact Dermatitis guidance,
2015; Frosch et al., 2015).

3453.123 When evaluating existing data, its quality should be taken into consideration. Criteria for a
“well conducted” study would include validated outcomes, relevant dosing and route of administration and use
of appropriate controls. Special attention should be applied to ascertain that exposure to the relevant substance
or mixture is established with sufficient reliability. Studies should, where applicable, be carried out according to
national and/or international test guidelines and according to good laboratory practice (GLP), compliance with
good clinical practice (GCP), and good epidemiological practice (GEP) (U.S. CPSC, 2013; Hoffman, 2019;
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Alba, 2020; World Health Organization, Council for International Organizations of Medical Sciences (WHO
CIOMS), 2009).

34.53.1.2.4345323 Positive data from well-run epidemiological studies (in accordance with WHO
CIOMS guidelines, 2009) can be used for classifying substances and mixtures for skin sensitization. Some
examples of epidemiological studies may include case control studies, cohort studies, cross-sectional studies, or
longitudinal studies. These studies should have large sample sizes with well-documented exposures to a
substance or a mixture.

3453.1.25 When using human epidemiological data for classification, consideration should be given to
available data from a number of sources: (a) well-conducted clinical and diagnostic studies; (b) epidemiological
studies, either general population studies or occupational studies; (c) cross-reactivity data; (d) case histories.
Positive data from well-run epidemiological studies (which should also comply with WHO CIOMS guidelines,
2009) can be used for classifying substances and mixtures for skin sensitization. The incidence and severity of
sensitization in occupational epidemiological studies may be higher than in general population studies due to the
higher exposure levels (both in time and concentration). The exposure, the incidence and the severity in the
study populations should be taken into account especially when deciding on the subcategory (see 3.4.2.2.2).

3.4.53.1.2.6 345324 A specific type of epidemiological study (such as randomized control studies or trials)
may include information from diagnostic patch testing. Diagnostic patch testing is considered by some
competent authorities to be the gold standard in diagnosing contact allergy in dermatitis patients (Johansen et
al., 2015; Frosch et al., 2015). Importantly, due consideration needs to be given to the appropriate selection of
vehicle, sabstanee-test material composition, and patch test concentrations for the purpose of not causing false
negatives, false positives, irritant reactions or inducing contact allergy (skin sensitization). Positive data from
experimental, clinical/ or diagnostic studies in humans and/or well-documented episodes of allergic contact
dermatitis may be used to classify substances and mixtures for skin sensitization, when it can be assumed with
sufficient confidence that the tested substance or mixture was indeed the most likely cause for induction of
sensitization. Therefore, it should be established that there is at least a general likelihood that the respective
patient(s) had been previously exposed to the substance or mixture. On the other hand, negative results from
such tests are not sufficient to prove that the test substance or mixture should not be classified as a skin
sensitizer.

34.53.1.2.7 For some substances and mixtures, predictive patch test data in human volunteers are
available (e.g. Strickland et al., 2023). Two test designs for predicting whether the substance or mixture will
induce sensitization are the Human Maximization Test (HMT) and the Human Repeated Insult Patch Tests
(HRIPT).

34.53.1.2.8345322 Positive data from predictive patch testing (HRIPT or HMT) eenducted—throush
human-experimentaland-¢clinical studies; showing allergic contact dermatitis caused by the test substance or
mixture can be used to classify substanees—for skin sensmzatlon These studies are generally conducted 1n
controlled clinical settings and in general p 3 3 A
the study outcome is considered more reliable the larger the test panel size. Criteria for evaluatlng %h+s these data

HRIPT, consideration should be given to the approprlate use of vehicle as this can affect the outcome of testing
(Johansen et al, 2015; Frosch et al., 2015).

3453.1.29 The HMT is no longer in use, due to ethical concerns about its potential to create adverse
health consequences for the person being tested. In cases where such data exist, they can nevertheless be used
for classification.

information is generally not available. For example, a negative result in an HRIPT or HMT at a low
concentration may not allow for the conclusion that the substance or mixture does not have skin sensitizing
properties, as such effect at a higher concentration may not be excluded. In addition, negative human data
should not necessarily be used to negate positive results from animal studies and/or defined approaches but can
be used as part of a weight of evidence assessment. For both animal and human data, consideration should be
given to the impact of the vehicle (e.g. Wright et al, 2001 and Kligman, 1966).
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test at a DSA (dose per skin area) of < 500 ug/cm? imply that a classification for skin sensitization might not be
needed at all, however, classification as category 1A or 1B cannot be ruled out, because the concentration tested
was not high enough to exclude these possibilities. The same holds for test results for which it is unknown
whether the test concentration corresponded to a DSA < 500 pg/cm?. Negative results from substances or
mixtures tested at a DSA > 500 pg/cm? suggest that classification might not be needed. However, while
classification as category 1A can be ruled out, classification as category 1B cannot, because a higher test
concentration might have resulted in a positive test result. However, a negative test result at a concentration of
100% (i.e. the undiluted substance or mixture) can justify no classification (based on this test). Nevertheless,
negative results at low concentrations may be informative for classification of mixtures containing the substance
or mixture at similar or lower concentrations.

3453.1.2.12345325 Human data not generated in controlled experiments with volunteers for the
purpose of hazard classification (e.g. case studies, case reports and case histories, and poison control centre
information) can be used with caution. Consideration should be given to the frequency of cases, the inherent
properties of the substances or mixture, as well as factors such as the exposure situation, bioavailability,
individual predisposition, cross-reactivity and preventive measures taken.

34531334533 Guidance on the use of standard animal data

3.4.53.1.3.1345334+  The most common assays used for dermal sensitization testing in animals are the
Local Lymph Node Assay (LLNA, OECD test guidelines 429 and 442A and 442B), the Guinea Pig
Maximization Test (GPMT, OECD Test Guideline 406) and the Buehler test (OECD Test Guideline 406). When
evaluating the quality of the study, consideration should be given, as relevant, to the strain of the mouse and
guinea pig used, the number, age, and sex of the animals, and the test conditions used (e.g. preparation of patch
test site, dose level selection, chemical preparation, positive and negative test controls).

34.53.1.3.23:45332 OECD test guidelines for the LLNA include the radioactive assay (OECD Test
Guideline 429) and non-radioactive assays (OECD test guidelines 442A and 442B; LLNA:DA, LLNA:BrdU-
ELISA, and LLNA:BrdU-FCM). In these tests, sensitizers are characterized by increasing the group mean
stimulation index (“SI”, a measure of lymph node proliferation) in treated groups versus concurrent vehicle
controls by more than a predefined critical value which is different for each form of the LLNA (e.g. SI > 3 for
the radioactive LLNA, SI> 1.6 for the LLNA:BrdU-ELISA). For sensitizers, subcategorization is performed
based on the effective concentration (EC) causing an increase in SI of exactly the critical magnitude (e.g. the
EC3 under OECD Test Guideline 429 is the concentration leading to an exactly threefold increase in group
mean SI versus control).

3.4.53.1.3.33:45333  The respective OECD test guidelines for the different LLNA variants specify that a
pre-screen test should be undertaken to determine the highest concentration to be tested. If such a test has not
been performed and the LLNA was carried out with a test concentration < 100%, a rationale (e.g. based on
solubility, local or systemic toxicity, see OECD test guidelines 429, and 442A and 442B) needs to be provided
that the highest test concentration represents the maximum testable concentration. Otherwise, the reliability of a
negative test result has to be considered compromised.

34.53.1.3.43:45334 EC values are normally obtained by interpolation between adjacent test
concentrations, i.e. between the highest test concentration causing an SI below, and the lowest test concentration
causing an SI above the critical value. However, care must be taken when the EC value falls below the lowest
concentration tested and can therefore only be estimated by extrapolation, which is associated with additional
uncertainty. In some cases, the SI at the highest concentration tested falls only slightly below the critical SI
value, which raises the question of upward extrapolation (unless the maximum testable concentration has been
applied). These and other issues regarding the reliability of LLNA results are further discussed in Ryan et al.
(2007) and Annex 3 of OECD Series on Testing and Assessment No. 336 (Supporting Document to OECD
Guideline Document 497), which also provides a highly curated database of test guidelines 429 LLNA EC3
values.

3.4.53.1.3.534533-5  Further limitations have been identified for the radioactive and non-radioactive
LLNAs. For example, substances containing certain functional groups may interfere with the accuracy of the
assay. These limitations as well as the possibility of borderline positive results are described in OECD test
guidelines 429, and 442A and 442B. Variability in EC values for the same substance may also be the result of

6
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the vehicle used. For example, analysis has shown an underestimation of potency (i.e. higher EC3 values) with
predominantly aqueous vehicles or propylene glycol (see Jowsey, 2008).

3.4.53.1.3.6345336 For OECD Test Guideline 406, the concentration of test chemical used for each
induction exposure should be systemically well-tolerated using the highest dose to cause mild-to-moderate skin
irritation. The concentration used for the challenge exposure should be the highest non-irritant dose. A positive
result in a guinea pig test is defined as a grade above zero according to the applicable grading scale such as the
Magnusson and Kligman grading scale for OECD Test Guideline 406 at one or more of the two observation
time-points. A grade of 0.5, which is sometimes reported, is therefore also considered a positive result.

34.53.1.434534 Guidance on the use of defined approaches

Defined approaches validated according to international procedures and described in OECD
Guideline 497 have been characterized for the level of confidence that can be assigned to the predictions based
on the applicability domain of the individual information sources used and the data interpretation procedure
applied (see table 3.4.7). Other defined approaches under consideration but not yet validated according to
international procedures and described in OECD Guidance Document 256 according to internationally agreed
criteria for their reporting (OECD Guidance Document 255) may be accepted by some competent authorities.

34531534535 Guidance on the use of non-stand-alone in chemico/in vitro methods

Individual in chemico/in vitro methods such as those reported in OECD test guidelines 442C,
442D and 442E, due to their limited mechanistic coverage, cannot be used on their own to conclude on Category
1 or no classification according to the criteria defined in table 3.4.8 and further data are necessary for
classification in tier 2. In addition, although some of these methods provide quantitative information, these
cannot be used for the purposes of subcategorization into sub-categories 1A and 1B since the eriterta methods
have not been validated according to international procedures for this purpose. Nevertheless, such quantitative
information may be accepted by a competent authority when used in a weight of evidence assessment under tier
2 for the purpose of subcategorization. This is also in line with the statement in these test guidelines that
“Depending on the regulatory framework, positive results generated with these methods may be used on their
own to classify a chemical into UN GHS Category 1.” Therefore, the GHS also allows a competent authority to
decide that a positive result with one of these non stand-alone in chemico/in vitro methods, may be used on its
own to classify in Category 1 and whether test guideline 442C (Appendix III) kinetic Direct Peptide Reactivity
Assay (kDPRA) can be used to differentiate between sub-category 1A and no sub-category 1A.

34.53.1.634536 Guidance on the use of non-standard data

guidelines for the identification of skin sensitizers or the assessment of skin sensitizing potency may provide
supportive evidence when used in an overall weight of evidence assessment (i.e. tier 3).

3.4.53.1.6.23:453:62 A non-exhaustive list of other validated in chemico/in vitro test methods accepted by
some competent authorities but not adopted as OECD test guidelines is provided below. A competent authority
may decide which classification criteria, if any, should be applied for these test methods:

(a)  The Genomic Allergen Rapid Detection (GARD) potency is a transcriptomics-based in
vitro assay addressing the third key event of the skin sensitization Adverse Outcome
Pathway (activation of dendritic cells) similar to the GARDskin but uses a different
gene signature that provides subcategorization of skin sensitizers (Gradin et al., 2020;
Zeller et al., 2017; Corsini et al. 2021);

(b)  The SENS-IS assay is a genomic approach applied to a Reconstructed Human
Epidermis (RhE) (Cottrez et al., 2015; Cottrez et al., 2016);

(c) The Epidermal Sensitization Assay (EpisensA) is based on the measurement of the
upregulation of four genes in a reconstructed human epidermis (RhE) to discriminate
between sensitizers and non-sensitizers (Saito et al., 2017).
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34532 Guidance on mixtures — skin sensitization
345321 General considerations

34532.1.1 Mechanistic information in the OECD document on the Adverse Outcome Pathway for skin
sensitization can be helpful in understanding the value of the individual in chemico and in vitro methods
compared to the in vivo methods (see OECD (2014)).

3453212 Most of the standard animal test methods, defined approaches, in vitro and in chemico
methods were developed and formally validated for identifying sensitizing substances and not mixtures.
Nevertheless they are technically applicable to mixtures (see 3.4.3.1.2). However, there is limited data
indicating whether there is a difference in the predictive capacity between standard animal test methods and
defined approaches for the classification of mixtures. Sometimes, standard animal tests (see 3.4.2.2.3) on
mixtures are required by competent authorities or applied voluntarily and the results are internationally accepted
for classification. Therefore, the results of standard animal test methods can be used for the classification of
mixtures. The defined approaches were first introduced in OECD Guideline 497 in 2021 without a clear
statement on the applicability of the defined approaches for mixtures (see also 3.4.5.3.2.4.1). Human data can
also be used for the classification of mixtures (see 3.4.5.3.2.2).

345322 Guidance on the use of human data
See the guidance on the use of human data in 3.4.5.3.1.2 which is also applicable to mixtures.
345323 Guidance on the use of standard animal data

34.53.23.1 Animal tests have been developed to identify sensitizing substances and not mixtures.
Therefore, the results obtained on mixtures need to be evaluated with care. The following considerations can be
relevant for mixtures because of dilution effects, in particular for borderline cases, but can also be applicable for
substances.

3453232 For example, a stimulation index of three or more in the radioactive local lymph node assay
(LLNA) (OECD Test Guideline 429) should be seen as a regulatory threshold for identification of a sensitizing
mixture rather than as a threshold for sensitization as such. If a sensitizing substance is present at a low
concentration in a mixture, a stimulation index of three may not be reached in the LLNA, but the substance in
that mixture may still act as a sensitizer at population level. For this reason, a conclusion on the absence of
sensitizing potential of a mixture based on the negative outcome in a test must be taken with great caution.

3453233 Where the mixture is tested undiluted, contains sensitizing ingredients and there is an increase
in positive animals (Buehler, guinea pig maximisation test (GPMT)) or in the response (LLNA) which does not
fulfil the criteria for a positive result, an overall weight of evidence assessment is required including the
indicators included in Tier 3. This should also include available data on the sensitizing ingredient(s) regarding
their potency, bioavailability, accumulation in the skin and interaction with the other ingredients. When the
result is inconclusive, where applicable the bridging principles should be applied, otherwise the ingredient-based
approach should be followed according to the tiered approach for mixtures (see 1.3.2.3).

3453234 Test data on a mixture takes into account effects of possible interactions of its components.
For instance, it is known that the presence of a vehicle may significantly influence the skin sensitizing potency,
by altering the penetration of the sensitizing component(s) through the skin, (Basketter et al. 2001, Dearman et
al. 1996, Heylings et al. 1996) or through other mechanisms involved in the induction of sensitization
(Cumberbatch et al. 1993; Dearman et al. 1996). These mechanisms may differ between animals and humans.
Especially where differences are known or suspected that could lead to the underestimation of sensitization,
negative outcomes may not be reliable.

3453235 [If the classification based on standard animal test(s) with a mixture is inconsistent with the
classification based on the concentration and potency (e.g. from standard animal test(s) or human data) of a
sensitizing ingredient, additional considerations may need to be taken into account for the classification of the
mixture (see OECD Test Guideline 429). This could include, for example, test concentrations, difference in
vehicle and purity of the test material. ]

8
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3453236 Where the mixture contains corrosives or potent irritants resulting in unacceptable irritation in
the pilot study with the mixture, either a dilution has to be used or the results may be a false positive. If a
dilution is tested, the lower tested dose of the potential sensitizer(s) in the mixture may lead to false negative
results for classification. In such cases, where applicable the bridging principles should be applied, otherwise the
ingredient-based approach should be followed according to the tiered approach for mixtures (see 1.3.2.3), unless
evidence is provided that the negative result is not caused by the dilution. This could for example be shown by
testing the mixture without the corrosive or irritant ingredients at the actual concentration. Also, the validity of a
well conducted LLNA on a mixture with a negative outcome can scientifically be confirmed by spiking the test
mixture with another sensitizer (positive control) at different concentrations, or by showing a dose-response
relationship.

345324 Guidance on the use of defined approaches

34.53.24.1 Defined approaches may not have been formally validated for mixtures according to
international procedures. Several defined approaches require upfront consideration to whether such testing will
yield results that are predictive of the skin sensitizing properties of the mixture (see 3.4.5.3.2.4.5). This upfront
consideration could include a comparison of the classification based on the results of a defined approach with
existing classifications of similar mixtures. Where the comparison shows that the defined approach is predictive
of certain types of mixtures, the outcome of the defined approach can be used for other mixtures of the same
type for classification.

3453242 In chemico and in vitro methods used in defined approaches do not account for dermal
penetration. Therefore, results from defined approaches may lead to false positive predictions compared to the
standard animal tests that account for dermal penetration.

3453243 Also, it is necessary to exercise care when evaluating whether the dose used will yield results
that are predictive of the skin sensitizing properties of the mixture. For example, in some in chemico and in vitro
methods, the limited solubility of the ingredients of the mixture or limited stability of any suspension formed in
the exposure medium or solvent may not allow testing at a dose that corresponds to the test requirements. In
such a case, no valid outcome can be obtained for a negative result. Also, where the mixture is tested at lower
concentrations in the in vitro methods due to the presence of cytotoxic ingredients, a positive result can be used
for classification. However, a negative result is considered inconclusive as the concentration of the sensitizing
ingredient(s) could have been too low unless evidence is provided that the negative result is not caused by the
dilution. In such cases, where applicable the bridging principles should be applied, otherwise the ingredient-
based approach should be followed according to the tiered approach for mixtures (see 1.3.2.3). Approaches to
address cytotoxicity are suggested in the relevant OECD test guidelines 442D and 442E.

3453244 In some methods, e.g. in silico predictions in the defined approaches for skin sensitization
listed in OECD Guideline 497, all ingredients have to be assessed individually and the outcome from the in
silico component of the defined approach is considered positive, if one ingredient is positive. However, it is
noted that this may provide overly conservative or false positive predictions, as the in silico methods currently
do not take into account the concentration at which the ingredient is present in the mixture.

345325 Guidance on the use of non stand-alone in chemico/in vitro methods

3453251 Individual in chemico/in vitro methods such as those reported in OECD test guidelines 442C,
442D and 442E, due to their limited mechanistic coverage, cannot be used on their own to conclude on Category
1 or no classification. In addition, although some of these methods provide quantitative information, these
cannot be used for the purposes of subcategorization into sub-categories 1A and 1B since the methods have not
been validated according to international procedures for this purpose. Nevertheless, such quantitative
information may be accepted by a competent authority when used in a weight of evidence assessment under tier
2 for the purpose of subcategorization. This is also in line with the statement in these test guidelines that
“Depending on the regulatory framework, positive results generated with these methods may be used on their
own to classify a chemical into UN GHS Category 1.” Therefore, the GHS also allows a competent authority to
decide that a positive result with one of these non stand-alone in chemico/in vitro methods, may be used on its
own to classify in Category 1 and whether test guideline 442C (Appendix III) kinetic Direct Peptide Reactivity
Assay (kDPRA) can be used to differentiate between sub-category 1A and no sub-category 1A.
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3453252 In chemico/in vitro methods may not have been formally validated for mixtures according to
international procedures. Several in chemico/in vitro methods require upfront consideration to whether such
testing will yield results that are predictive of the skin sensitizing properties of the mixture (see 3.4.5.3.2.4.5).
This upfront consideration could include a comparison of the classification based on the results of an in
chemico/in vitro method with existing classifications of similar mixtures. Where the comparison shows that the
in chemico/in vitro method is predictive of certain types of mixtures, the outcome of the in chemico/in vitro
method may be used for other mixtures of the same type for classification.

3453253 In chemico/in vitro methods do not account for dermal penetration. Therefore, results from in
chemico/in vitro methods may lead to false positive predictions compared to the standard animal tests that
account for dermal penetration.

3453254 Also, it is necessary to exercise care when evaluating whether the dose used will yield results
that are predictive of the skin sensitizing properties of the mixture. For example, in some in chemico and in vitro
methods, the limited solubility of the ingredients of the mixture or limited stability of any suspension formed in
the exposure medium or solvent may not allow testing at a dose that corresponds to the test requirements. In
such a case, no valid outcome can be obtained for a negative result. Also, where the mixture is tested at lower
concentrations in the in vitro methods due to the presence of cytotoxic ingredients, a positive result can be used
for classification. However, a negative result is considered inconclusive as the concentration of the sensitizing
ingredient(s) could have been too low unless evidence is provided that the negative result is not caused by the
dilution. In such cases, where applicable the bridging principles should be applied, otherwise the ingredient-
based approach should be followed according to the tiered approach for mixtures (see 1.3.2.3). Approaches to
address cytotoxicity are suggested in the relevant OECD test guidelines 442D and 442E.

3453334537 Guidance on the weight of evidence assessment for classifying substances and
mixtures for skin sensitization

3.4.533.13:4537+1 There may be situations where results from tests and/or non-test methods are
available but disagree with each other with respect to the classification. In these situations, the tiered approach
to classification for skin sensitization requires a weight of evidence assessment consistent with the principles
elaborated in sections 1.3.2.4.2 and 1.3.2.4.9 on test data quality and weight of evidence, respectively. In
addition, some guidance on the weight of evidence assessment specific for skin sensitization is provided below
which can be applied when the general principles do not result in a conclusion on the classification. It should be
noted that human and animal results for a substance obtained at low concentrations may still be informative for
classifying a mixture containing the substance at similar or lower concentrations.

3.4.53.3.234.5372 Mutual compatibility of study results

Category 1, sub-category 1A or 1B; sub-category 1A versus 1B), a weight of evidence assessment becomes
necessary. However, less obvious situations may also occur such as where certain studies may point to not
classified or sub-category 1B, while it cannot be excluded that a stricter classification might have resulted under
a different dosing regime. For example, a negative HMT result at a dose per skin area of 100 pg/cm? cannot
exclude that a positive result might have been obtained at e.g. 300 pg/cm? (sub-category 1A) or 700 pg/cm?
(sub-category 1B). The same holds for LLNA test results obtained from tests which have not been carried out
using the highest possible test concentration (see OECD Test Guideline 429 for details).

not be in disagreement with another study result pointing at that stricter classification:

(@) A not classified result obtained at a lower test concentration does not exclude the
possibility of a sub-category 1B outcome at a higher test concentration. Therefore, a not
classified result obtained at a low concentration is compatible with other not classified
outcomes, or with category 1 and sub-category 1B outcomes obtained at higher test
concentrations.

(b) A not classified result at a very low-test concentration does not even exclude a possible
outcome of sub-category 1A at a higher test concentration. Therefore, a not classified
outcome obtained at a very low-test concentration is compatible with all possible

10
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classification outcomes (i.e. not classified, category 1, sub-category 1A or 1B) obtained
at higher test concentrations.

(c) A sub-category 1B result at a higher test concentration does not exclude a sub-category
1A outcome at a lower test concentration. Therefore, a sub-category 1B classification
tested at a high-test concentration is compatible with other outcomes of sub-category
1B, or even sub-category 1A, obtained at lower test concentrations.

or mixture and all other study results are not in disagreement (see above), then it can be classified into a sub-
category. For example, if all study results are in the same sub-category (i.e. sub-category 1A or 1B), or with at
least one study permitting subcategorization (i.e. either sub-category 1A or 1B) and all other studies classified
into Category 1 without subcategorization, then the substance or mixture can be subcategorized.

345333345373 Weight of evidence considerations for giving one study result more weight than

study results given the required level of expert judgement (see 1.3.2.4.8) required to perform a weight of
evidence assessment. Competent authorities may specify their preferred approach in their own guidance. For
example, through:

(a)  Applying a precautionary approach, giving more weight to studies resulting in the
stricter classification outcome;

(b)  Giving human data higher weight than animal or non-test data;
(c) Giving certain animal data (e.g. LLNA data) more weight than other animal data (e.g.
Buehler test data).
weight of evidence assessment. There are no generally recognized rules for this situation, however, possible

solutions to integrating several results of the same type may include, for example:

(a) A precautionary approach where the strictest classification outcome from all studies of
sufficient quality is assigned as the overall classification outcome.

(b)  Averaging the obtained dose descriptors (e.g. LLNA EC3 values) or classification
outcomes (no classification, Category, 1, 1A, 1B). A detailed discussion of such
approaches can be found in Annex 3 (on LLNA data) and Annex 4 (on HMT/HRIPT
data) of OECD Series on Testing and Assessment No. 336 (Supporting document to
OECD Guideline Document 497).

Table 3.4.7: Criteria for defined approaches — remains unchanged

Table 3.4.8: Criteria for individual in chemico/in vitro methods — remains unchanged

11



UN/SCEGHS/46/INF.5

References:

12

Alba, S., Verdonck, K., Lenglet, A., Rumisha, S.F., Wienia,M., Teunissen, I.,Straetemans,M., Mendoza,
W., Jeannetot, D., Weibel, D., Mayanja-Kizza, H., Juvekar, S. (2020) Bridging Research Integrity
and Global Health Epidemiology (BRIDGE) Statement: Guidelines for Good Epidemiological
Practice. BMJ Global Health, 5(10). Doi:10.1136/bmjgh-2020-003236.

Basketter, D.A, Gerberick, G.F., Kimber, I. (2001) Skin Sensitisation, Vehicle Effects and the Local
Lymph Node Assay. Food and Chemical Toxicology, 39 (6): 621-627. Doi:10.1016/S0278-
6915(00)00169-1.

Corsini, E., Clewell, R., Cotgreave, 1., Eskes, C., Kopp-Schneider, A., Westmoreland, C., Alves, P.M.,
Navas, J.M. and Piersma, A., ESAC Opinion on the Scientific Validity of the GARDskin and
GARDpotency Test Methods, Asturiol Bofill, D., Casati, S. and Viegas Barroso, J.F. editor(s),
Publications Office of the European Union, Luxembourg, 2021, ISBN 978-92-76-40345-6,
Doi:10.2760/626728, JRC125963.

Cottrez F, Boitel E, Auriault C, Aeby P, Groux H.Genes specifically modulated in sensitized skins
allow the detection of sensitizers in a reconstructed human skin model. Development of the SENS-IS
assay._Toxicol In Vitro. 2015 Jun;29(4):787-802. Doi: 10.1016/j.tiv.2015.02.012.

Cottrez F, Boitel E, Ourlin JC, Peiffer JL, Fabre I, Henaoui IS, Mari B, Vallauri A, Paquet A, Barbry
P, Auriault C, Aeby P, Groux H. SENS-IS, a 3D reconstituted epidermis based model for quantifying

chemical sensitization potency: Reproducibility and predictivity results from an inter-laboratory
study. Toxicol In Vitro 2016 Apr;32:248-60. Doi: 10.1016/5.tiv.2016.01.007.

Cumberbatch, M., Scott, R.C., Basketter, D.A., Scholes, E.W., Hilton, J., Dearman, R.J., Kimber, I.
(1993) Influence of Sodium Lauryl Sulphate on 2,4-dinitrochlorobenzene-induced Lymph Node
Activation. Toxicology, 77 (1-2): 181-191. Doi: 10.1016/0300-483X(93)90148-L.

Dearman, R., Cumberbatch, M., Hilton, J., Clowes, H.M., Fielding, I, Heylings, J.R., Kimber, L
(1996a) Influence of Dibutyl Phthalate on Dermal Sensitization to Fluorescein Isothiocyanate.
Fundamental and Applied Toxicology: Official Journal of the Society of Toxicology, 33 (1):24 - 30.
Doi: 10.1006/faat.1996.0139.

Dearman R.J., Hope J.C., Hopkins S.J., Kimber I. (1996b) Antigen-induced Unresponsiveness in
Contact Sensitivity: Association of Depressed T Lymphocyte Proliferative Responses with Decreased
Interleukin 6 Secretion. Immunology Letters, 50(1-2):29-34. Doi: 10.1016/0165-2478(96)02512-6.

ECHA Guidance on the Application of the CLP Criteria Guidance to Regulation (EC) No 1272/2008
on classification, labelling and packaging (CLP) of substances and mixtures Version 5.0 July 2017

Frosch, P.J., Johansen, J.D., Schuttelaar, M.L., Silvestre, J.F., Sanchez-Perez, J., Weisshaar, E.,
Uter, W. (2015) Patch Test Results with Fragrance Markers of the Baseline Series — Analysis of the
European Surveillance System on Contact Allergies (ESSCA) Network 2009—-2012 on Behalf of the
ESSCA Network. Contact Dermatitis, 73: 1631-1671. Doi: 10.1111/cod.12420.

Gradin R., Johansson A., Forreryd A., Aaltonen E., Jerre A., Larne O., Mattson U., Johansson H.
(2020) The GARDpotency assay for potency-associated subclassification of chemical skin sensitizers

— Rationale, method development, and ring trial results of predictive performance and
reproducibility. Toxicol. Sci. 176(2):423-432. Doi: 10.1093/toxsci/kfaa068.

Heylings, J.R., Clowes, HM., Cumberbatch, M., Dearman, R.J., Fielding, 1., Hilton, J., Kimber, I.
(1996) Sensitization to 2,4-dinitrochlorobenzene: Influence of Vehicle on Absorption and Lymph
Node Activation. Toxicology, 109 (1): 57-65. Doi: 10.1016/0300-483X(96)03304-5.

Hoffmann, W., Latza, U., Baumeister, S.E., Hoffmann, W., Latza, U., Baumeister, S.E., Briinger, M.,
Buttmann-Schweiger, N., Hardt, J., Hoffmann, V., Karch, A., Richter, A., Schmidt, C.O.,
Schmidtmann, 1., Swart, E., van den Berg, N. (2019) Guidelines and Recommendations for Ensuring
Good Epidemiological Practice (GEP): A Guideline Developed by the German Society for
Epidemiology. European Journal of Epidemiology 34: 301-317. Doi:10.1007/s10654-019-00500-x.

Johansen, J.D., Aalto-Korte, K., Agner, T., Andersen, K.E., Bircher, A., Bruze, M., Cannavo, A.,
Giménez-Arnau, A., Gongalo, M., Goossens, A., John, S.M., Lidén, C., Lindberg, M., Mahler, V.,
Matura, M., Rustemeyer, T., Serup, J., Spiewak, R., Thyssen, J.P., Vigan, M., White, L.R., Wilkinson,



UN/SCEGHS/46/INF.5

M., Uter, W. (2015) European Society of Contact Dermatitis Guideline for Diagnostic Patch Testing -
Recommendations on Best Practice. Contact Dermatitis, 73(4):195-221. Doi: 10.1111/cod.12432.

Johansson H., Lindstedt M., Albrekt A.S., Borrebaeck C.A. (2011) A genomic biomarker signature
can predict skin sensitizers using a cell-based in vitro alternative to animal tests. BMC Genomics
12:399. Doi: 10.1186/1471-2164-12-399.

Johansson H., Rydnert F., Kiihnl J., Schepky A., Borrebaeck C., Lindstedt M. (2014) Genomic
allergen rapid detection in-house validation — A proof of concept. Toxicol. Sci. 139(2):362- 370. Doi:
10.1093/toxsci/kfu046.

Johansson H., Gradin R., Forreryd A., Agemark M., Zeller K., Johansson A., Larne O., van Vliet E.,
Borrebaeck C., Lindstedt M. (2017) Evaluation of the GARD assay in a blind Cosmetics Europe
study. ALTEX 34(4):515-523. Doi: 10.14573/altex.1701121.

Jowsey IR, Clapp CJ, Safford B, Gibbons BT, Basketter DA. (2008). The impact of vehicle on the
relative potency of skin-sensitizing chemicals in the local lymph node assay. Cutan Ocul Toxicol: 27
(2); 67-75. Doi: 10.1080/15569520801904655.

Kligman A.M. (1966): The identification of contact allergens by human assay: Il. Factors influencing
the induction and measurement of allergic contact dermatitis. Journal of Investigative Dermatology
47 (5), 375-392. Doi: 10.1038/jid.1966.159.

Kobayashi T., Maeda Y., Kondo H., Takeyoshi M. (2020) Applicability of the proposed GHS
subcategorization criterion for LLNA:BrdU-ELISA (OECD TG442B) to the CBA/J strain mouse.
Journal of Applied Toxicology. 40(10):1435-1439.

Maeda Y., Takeyoshi M. (2019) Proposal of GHS subcategorization criteria for LLNA: BrdU-ELISA
(OECD TG442B). Regulatory Toxicology and Pharmacology. 107:104409.

OECD (2010) Skin Sensitisation: Local Lymph Node Assay, OECD Guidelines for the Testing of
Chemicals,  Section :  Health Effects, No. 429: OECD  Publishing,  Paris.
Doi:10.1787/9789264071100-en.

OECD (2010) Skin Sensitization.: Local Lymph Node Assay: DA, OECD Guidelines for the Testing of
Chemicals, Section 4, Health Effects, No. 4424. OECD Publishing, Paris. Doi:
10.1787/9789264090972-en.

OECD (2014). The Adverse Outcome Pathway for Skin Sensitisation Initiated by Covalent Binding to
Proteins, OECD Series on Testing and Assessment, No. 168, OECD Publishing, Paris.
Doi.org/10.1787/9789264221444-en.

OECD (2016) Guidance Document on the Reporting of Defined Approaches to be Used Within
Integrated Approaches to Testing and Assessment, Series on Testing & Assessment No. 255.
ENV/JM/MONO((2016)28.

OECD (2016) Guidance Document on the Reporting of Defined Approaches and Individual
Information Sources to be Used Within Integrated Approaches to Testing and Assessment (IATA) for
Skin Sensitisation, Series on Testing & Assessment, No. 256. ENV/JM/MONO(2016)29.

OECD (2017), Guidance Document on the Reporting of Defined Approaches and Individual
Information Sources to be Used within Integrated Approaches to Testing and Assessment (IATA) for
Skin Sensitisation, OECD Series on Testing and Assessment, No. 256, OECD Publishing, Paris.
https//Doi.org/10.1787/9789264279285-en.

OECD (2022), In Vitro Skin Sensitisation: ARE-Nrf2 Luciferase Test Method, OECD Guidelines for

the Testing of Chemicals, Section 4, Health Effects, No. 442D: OECD Publishing, Paris,
Doi:10.1787/9789264229822-en.

OECD (2022). Skin Sensitisation, OECD Guidelines for the Testing of Chemicals, Section 4: Health
Effects, No. 406. OECD Publishing, Paris. Doi:10.1787/9789264070660-en.

OECD Guideline (2023),: Defined Approaches on Skin Sensitisation, OECD Guidelines for the
Testing of Chemicals, Section 4, Health Effects. No. 497. OECD Publishing, Paris.
Doi:10.1787/b92879a4-en.

OECD (2023) Supporting Document to the OECD Guideline 497 on Defined Approaches for Skin
Sensitisation, Series on Testing & Assessment No. 336. ENV/CBC/MONO(2021)11.

13


https://doi.org/10.1787/b92879a4-en

UN/SCEGHS/46/INF.5

14

OECD (2023),: In Chemico Skin Sensitisation: Assays addressing the Adverse Outcome Pathway key
event on covalent binding to proteins, OECD Guidelines for the Testing of Chemicals, Section 4,
Health Effects, No. 442C OECD Publishing, Paris, Doi:10.1787/9789264229709-en.

OECD (2023), In Vitro Skin Sensitisation: In Vitro Skin Sensitisation assays addressing the Key
Event on activation of dendpritic cells on the Adverse Outcome Pathway for Skin Sensitisation, OECD
Guidelines for the Testing of Chemicals, Section 4, Health Effects, No. 442E: OECD Publishing,
Paris, Doi:10.1787/9789264264359-en.

Ryan CA et al. (2007): Extrapolating local lymph node assay EC3 values to estimate relative
sensitizing potency. Cutan Ocul Toxicol 26(2), 135-45.

Saito K, Takenouchi O, Nukada Y, Miyazawa M, Sakaguchi H. An in vitro skin sensitization assay
termed EpiSensA for broad sets of chemicals including lipophilic chemicals and pre/pro-haptens.
Toxicol In Vitro. 2017 Apr;40:11-25. Doi: 10.1016/;.tiv.2016.12.005.

Strickland, J., Abedini, J., Allen, D.G., Gordon, J., Hull, V., Kleinstreuer, N.C., Ko, H.S., Matheson,
J., Thierse, H.J., Truax, J., Vanselow, J.T., Herzler, M. (2023) A Database of Human Predictive
Patch Test Data for Skin Sensitization. Archives of Toxicology, 97(11):2825-2837. Doi:
10.1007/500204-023-03530-3.

U.S. Consumer Product Safety Commission (U.S. CPSC) (2013) CPSC Staff’s Strong Sensitizer
Guidance Document .

World Health Organization, Council for International Organizations of Medical Sciences (WHO,
CIOMS). International Ethical Guidelines for Epidemiological Studies. (2009), ISBN 92 9036 081
X

Wright ZM, Basketter PA, Blaikie L, Cooper KJ, Warbrick EV, Dearman RJ, Kimber 1. Vehicle
effects on skin sensitizing potency of four chemicals: assessment using the local lymph node assay. Int
J Cosmet Sci. 2001 Apr;23(2):75-83. Doi: 10.1046/j.1467-2494.2001.00066.x.

Zeller K.S., Forreryd A., Lindberg T., Gradin R., Chawade A., Lindstedt M. (2017) The GARD
platform for potency assessment of skin sensitizing chemicals. ALTEX 34(4):539-559. Doi:
10.14573/altex.1701101.



https://pubmed.ncbi.nlm.nih.gov/27965148/
https://pubmed.ncbi.nlm.nih.gov/27965148/

	RESPIRATORY OR SKIN SENSITIZATION
	3.4.3 Classification criteria for mixtures


