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• Informal working group on the use of non-animal alternatives 
(NAMs)

• Skin corrosion/irritation (chapter 3.2)
• Serious eye damage/eye irritation (chapter 3.3)
• Defined Approaches for skin sensitization (chapter 3.4)
• Proposed changes to chapter 3.4

Outline



Use of non-animal testing methods:  
• Netherlands and UK proposed several activities for inclusion 

in the work programme; activities regarding the use of non-
animal approaches (in silico, in vitro, in chemico) for 
classifying substances and mixtures.

• Started with skin corrosion and irritation in 2016 (chapter 
3.2)

Globally Harmonized System of Classification 
and Labelling of Chemicals (GHS)



• Informal working group on the use of non-animal alternatives
• Identify and evaluate alternative methods/approaches (e.g., in vitro, in 

chemico, read across, grouping, quantitative structure-activity 
relationships [QSARs]) and guidance useful for classification.

• Determine whether an integrated or tiered approach should be developed 
for substances and mixtures; and, whether there is a need for new or 
modified criteria.

• Prepare draft amendments and additions that include criteria, notes, 
decision logics, guidance.

Non-animal Alternative Approaches



Key revisions and additions include:
- Sections on in vitro/ex vivo test 

methods: no one single test for 
corrosion and irritation, some methods 
cannot distinguish between 
subcategories, Cat 3 (mild irritants) is 
not covered by NAMs

- Section on non-test methods (SARs, 
QSARs, read across, expert systems), 
use on a case-by-case basis

- Background guidance section

GHS Skin Corrosion/Irritation Updates



Skin Corrosion/Irritation Guidance Section: A 
Selection



Key revisions and additions include:
• Classification based on in vitro/ex vivo 

test methods
• Classification based on Defined 

Approaches (DAs)
• Section on non-test methods (SARs, 

QSARs, read across, expert systems)
• Extensive background guidance 

section

GHS Serious Eye Damage and Eye Irritation



Key revisions and additions include:
• Classification based on human data, standard animal 

data, DAs, in chemico/in vitro data, and non-test 
methods
• Separate sections for each
• Non-test methods include computer models predicting qualitative 

structure activity relationships (structural alerts, SAR) or QSARs, 
computer expert systems, and read-across using analogue and 
category approaches

• Classification in a tiered approach
• Extensive background guidance section

Proposed GHS Skin Sensitization Updates



• Consist of a rule-based combination of data obtained from a predefined 
set of different information sources (e.g., in chemico methods, in vitro 
methods, physico-chemical properties, non-test methods)

• DAs can be useful strategies of combining data for classifying substances 
(and mixtures) because most single non-animal methods are not able to 
replace in vivo methods fully for most regulatory endpoints

• Results are conclusive for classification for skin sensitization if the criteria 
of the defined approach are fulfilled (Table 3.4.6)

• Data from a defined approach can only be used for classification when the 
tested substance is within the applicability domain of the DA used. 

Draft Defined Approaches in GHS Chapter 3.4



• For classification of skin sensitizers, all available and relevant 
information is collected and its quality in terms of adequacy 
and reliability is assessed. 

• Classification should be based on mutually acceptable 
data/results generated using methods and/or DAs that are 
validated according to international procedures. These include 
both OECD Guidelines and equivalent methods/DAs. 

• In chemico/in vitro data can only be used for classification 
when the tested substance is within the applicability domain of 
the test method used.

Proposed Skin Sensitization GHS Updates -
General



Proposed GHS Table 3.4.6: Criteria for DAs
Category 2o3 approach ITSv1 and ITSv2

Based on in chemico (KE1-DPRA) and in vitro
(KE2-KeratinoSens™/KE3-hCLAT).

Assays are run for two KEs, and if these assays 
provide consistent results, then the chemical is 
predicted accordingly as sensitizer or non-
sensitizer. If the first two assays provide discordant 
results, the assay for the remaining KE is run. The 
overall result is based on the two concordant 
findings taking into account the confidence on the 
obtained predictions as described in the GL.

ITSv1 based on in chemico (KE1-DPRA) and in vitro
(KE3-hCLAT) data, and in silico (Derek Nexus) 
predictions.

ITSv2 based on in chemico (KE1-DPRA) and in vitro
(KE3-hCLAT) data, and in silico (OECD QSAR Toolbox) 
predictions.

Quantitative results of hCLAT and DPRA are converted 
into a score from 0 to 3. For the in silico prediction, a 
positive outcome is assigned a score of 1; a negative 
outcome a score of 0. When these scores have been 
assessed, a total battery score, ranging from 0 to 7, 
calculated by summing the individual scores, is used to 
predict the sensitizing potential (hazard ID; Cat 1 vs. 
NC) and potency (Cat 1A, Cat 1B and NC).

1 2 out of 3, or 3 out of 3 positive predictions Total battery score ≥ 2

1A Not applicable Total battery score ≥ 6-7

1B Not applicable Total battery score ≥ 2-5

Not Classified 2 out of 3, or 3 out of 3 negative predictions Total battery score < 2



• A tiered approach organizes the 
available information on skin 
sensitization into tiers and provides for 
decision-making in a structured and 
sequential manner.

• Classification results when the 
information consistently satisfies the 
criteria. When available information 
gives inconsistent and/or conflicting 
results within a tier, classification is 
made using a weight-of-evidence 
assessment within that tier.

• When different tiers give inconsistent 
and/or conflicting results or where data 
individually are insufficient to conclude 
on the classification, an overall weight-
of-evidence assessment is used.

Proposed GHS Tiered Approach



• When already considered within a DA, non-stand-alone in chemico/in vitro 
methods should not be considered as an additional line of evidence. 

• Other non-stand-alone in chemico/in vitro methods that are validated 
according to international procedures (e.g., OECD Test Guidelines 442C 
(Annex I and II), 442D, 442E) are accepted as supportive evidence and 
should within Tier 1 only be used in combination with other types of data in 
DAs. 

• Other validated in chemico/in vitro test methods accepted by some 
competent authorities are described in the guidance section. A competent 
authority may decide which classification criteria, if any, should be applied 
for these test methods to conclude on classification. 

Stand-alone and non-Stand-alone methods in the 
GHS chapter



• For classification of a substance, evidence in Tier 1 may include data from 
any or all of the following lines of evidence:
• 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 3.4.5.3.2
• Epidemiological studies (e.g., case control studies, prospective studies) 

assessing allergic contact dermatitis 
• Well-documented cases of allergic contact dermatitis
• Appropriate animal studies 
• Defined approaches validated according to international procedures
• Stand-alone in chemico/in vitro methods validated according to 

international procedures

GHS Tier 1 Methods and Approaches



Proposed GHS Table 3.4.7: Criteria for individual 
in chemico/in vitro methods – an example



Proposed GHS Table 3.4.7: Criteria for individual 
in chemico/in vitro methods – an example (cont.)



• US core members:

• Paul Brigandi
• Janet Carter
• Marianne Lewis
• Joanna Matheson

GHS Informal working group on the use of non-
animal alternatives



Thank you



Extra slides



Proposed GHS Table 3.4.7: Criteria for individual 
in chemico/in vitro methods



Proposed Table 3.4.7: Criteria for individual in 
chemico/in vitro methods (cont.)



• TG467 adopted by OECD 6/30/22

• Can discriminate between Cat 1 
(serious), Cat 2 (irritation) and NC
• Cannot subclassify into Cat 2A or Cat 2B

• DAL-1: based on physico-chemical 
properties and in vitro data
• Is for neat liquids, but not surfactants

• DAL-2:  based on in vitro data
• Is for neat liquids, not surfactants; and liquids 

and solids dissolved in water

GHS Serious Eye Damage and Eye Irritation DAs



GHS Serious Eye Damage and Eye Irritation DAs
DAL-1 (VRM1) DAL-1 (VRM2) DAL-2

Physico-chemical 
properties

1 (water solubility) or a 
combination of 3 
physchem properties 
(LogP, VP, ST)

1 (water solubility) or a 
combination of 3 
physchem properties 
(LogP, VP, ST)

NA

In vitro methods BCOP-LLBO (TG437) BCOP-LLBO (TG437) BCOP-LLBO (TG437)

RhCE - EpiOcular EIT 
(TG492)

RhCE - SkinEthic HCE 
EIT (TG492)

STE (TG491)

Performance overall 69.20% 75.20% 74.30%

Performance for Cat 1 
and NC, respectively 76.5% and 70.5% 76.5% and 79.7% 81.2% and 85.3%


