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Introduction

Multiple U.S. federal agencies require the assessment of skin or respiratory sensitization potential for their chemical evaluation and

management programs.

Although several non-animal new approach methodologies (NAMs) have been internationally adopted as test guidelines, no single
NAM is considered to be a complete replacement for animal tests for skin sensitization testing. To improve the performance, results
from several NAMs can be combined in defined approaches (DAs) that inform on multiple key events in the adverse outcome

pathway for skin sensitization (Figure 1).

We compared the performance of the GARDskin assay to other NAMs using three different DAs: 2 out of 3 (203) (OECD 2023),

Results: GARDskin Concordance with Individual

Methods and DAs for Skin Sensitization

e In the figures below, the heatmaps include a percent concordance calculated based on total number of
chemicals that shared a prediction (positive or negative) over the total number of chemicals shared
between the assays or DAs.

e Numbers in parentheses indicate the numbers of chemicals predicted by both comparators.

e Tables show performance of GARDskin both as a standalone assay or as a drop-in replacement in the
DAs for hazard and GHS potency (ITSv2 only).

Integrated Testing Strategy (ITSv2) (OECD 2023), and Key Event 3/1 Sequential Testing Strategy (KE 3/1 STS) (EPA 2018) (Figure

1). We tested 31 substances of interest to several U.S. federal agencies in the following skin sensitization NAMs for use in the DAs:

« KE1: Direct peptide reactivity assay (DPRA; OECD 2022a)
« KE 2: KeratinoSens™ assay, (KS; OECD 2022b)
« KE 3: Human cell line activation test (h-CLAT; OECD 2022c)

« KE 3: GARDskin (31 chemicals; OECD 2022c)

GARDskin results were applied as a substitute for h-CLAT (Key Event 3) within the 203 and ITSv2 DAs.

according to United Nations Globally Harmonized System of Classification and Labelling of Chemicals (GHS) categories.

e Bold italics indicate “classic” DA/method against reference LLNA data (Figure 3).

Figure 2. GARDskin Concordance and Performance of
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* Results were evaluated both for prediction of skin sensitization hazard (i.e., sensitizer vs. nonsensitizer) and potency classification (31 Chemicals)

» Concordance and performance of the GARDskin results were compared to “classic” DAs and individual test methods, including S {25;.
murine local lymph node assay (LLNA) reference data. H'C'J”*T {25} .
GARDair is a promising NAM to assess the potential for respiratory sensitization. Approximately 100 substances nominated by U.S GARDSkin {qﬁ} {-m} {EE} . Concordance

Federal Agencies are being tested using GARDair. Results for chemicals tested thus far are provided and compared to expected

respiratory hazard classifications based on occupational, animal, and NAM data.

Figure 1. Adverse Outcome Pathway for Skin Sensitization and Defined
Approaches for Hazard and/or Potency Classification
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Chemical Selection and Testing Approach

For skin sensitization testing, substances were nominated by: National Institute of Environmental Health Sciences, U.S. Environmental
Protection Agency (EPA), U.S. Food and Drug Administration (FDA), and the U.S. Consumer Product Safety Commission (CPSC).
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Figure 3. GARDskin GHS Potency Classification
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* 185 nominated, 181 tested, 174 with in vivo results (172 LLNA and 2 human).
« Asubset of 31 substances was nominated for additional testing in the GARDskin.

Substances were nominated for respiratory sensitization testing by: National Cancer Institute, CPSC, EPA, FDA, National Institute for
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Testing was carried out according the relevant OECD guidelines or testing protocol as supplied by method developers.

GARDskin test results were compared to existing reference data, including LLNA, human predictive patch test, DPRA, KeratinoSens,

h-CLAT, and the DAs (Figures 2 and 3).

GARDair test results (Figure 4) were compared to existing occupational human reference data and results from the LLNA, DPRA,
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Figure 4. GARDair Initial Results

GARDair Concordance with Expected Hazard Classification for Respiratory Sensitization
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Results

e For skin sensitization hazard classification, concordance against LLNA was higher for DAs that
incorporated GARDskin than those that did not (Figure 2).

* The highest hazard concordance of GARDskin was noted for comparisons against ITSv2 DA (88%)
whereas the lowest hazard concordance for all methods was seen for comparisons against the
LLNA (42-59%).

* For potency classification, the highest concordance was observed between the two ITSv2 options
(classic vs. GARDskin, 85%) (Figure 3).

* The classic ITSv2 had higher concordance with the KE3/1 STS than ITSv2 with GARDskin.
Overall concordance for any of the DAs with LLNA was low, with ITSv2 with the GARDskin
method being the highest at 69%.

* LLNA data have been shown to be less predictive of human responses than AOP-based DAs;
however, human data were not available for these chemicals

e Classifications of chemicals for respiratory sensitization hazard using the GARDair assay were
compared against expected hazard classifications based on existing occupational human reference

data and results from LLNA, DPRA, KeratinoSens, and h-CLAT, when available. The GARDair assay
had an overall concordance of 72.2% with expected classifications (Figure 4).

« Two expected sensitizers were classified as nonsensitizers in the GARDair assay. These
substances are known to react with water resulting in alteration or elimination of reactivity for
biomolecules. Because the GARDair is an aqueous assay, such substances are more likely to be
misclassified.

* Four expected nonsensitizers were classified as sensitizers by GARDair but are known irritants to

the skin, eyes, and/or respiratory tract. Irritants can give false positives in some sensitization NAMSs.

Conclusions

e GARDskin tended to overpredict sensitization hazard when compared to reference data, but overall
performed well against LLNA reference data for this substance set.

e In vitro testing and DAs provide a useful alternative to animal testing for skin sensitization hazard
and potency classification of substances relevant to a wide range of federal agency programs.

e Preliminary results indicate that hazard classification using the GARDair assay showed promising
concordance with hazard classifications based on existing occupational human reference data and
results from LLNA, DPRA, KeratinoSens, and h-CLAT.

« Consistent with GARDskin, the preliminary GARDair tended to overpredict sensitization for

chemicals expected to be negative. However, definitive testing for respiratory allergy has not
been conducted for those chemicals.
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