
Chemical classification system

GARDpotencyTM  
skin sensitization test - potency classification

Allergic contact dermatitis is a widespread disease with a prevalence of 
~20 % in the western world. The symptomatic rash is caused by an immune 
response towards foreign substances in direct contact with skin. In order 
to decrease exposure to harmful substances, testing of chemicals is of 
high importance. Previously, animal models have been utilized, but today 
alternative methods are recommended by OECD. Further, widespread bans 
of animal testing on cosmetics demand alternative methods. At the request 
of industry and regulatory authorities, GARDpotency for grading chemicals 
for sufficient risk assessment has been developed.

The new guidelines for REACH registrations of chemicals include CLP categorization 
of skin sensitizers Cat 1A for strong sensitizers, Cat 1B for moderate sensitizers and 
No Cat for non-sensitizers. Until now, no single in vitro test has been available for this 
assessment, and GARDpotency was designed to meet this demand. GARDpotency is 
an add-on application of the GARD platform. The first developed application of the 
GARD platform is the GARDskin assay (OECD TGP 4.106), which is used for predicting 
the sensitizing hazard of test substances. The platform principle relies on genomic 
screening of cultivated cells after stimulation by the test substance. The workflow can 
be followed in Figure 1.

The GARD platform enables a robust way to meet the demands for 3R with reliable 
outcome as the test is performed in vitro on human cells.
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	Straight forward conclusive 
report (Cat 1A, Cat 1B, No Cat) 
with personal feedback

All sensitization is dependent 
on activation of dendritic cells, 
the sentinels of the immune 
system. The GARD assay is 
based on these cells and delivers 
high accuracy. Since GARD is 
examining the expression of a 
multitude of genes associated 
with various elements of the 
AOP of skin sensitization, several 
key events are addressed in one 
single test.

GARDpotencyTM

One test for all the answers

The science behind GARD
The cell line used, SenzaCells is of human myeloid origin with characteristics similar to 
dendritic cells. In vivo, dendritic cells connect the innate and adaptive immune system by 
transferring signals, from e.g. a local point of chemical exposure, to T cells located in the 
lymph nodes, that subsequently become activated. GARD mimics the in vivo molecular 
changes induced in dendritic cells in response to foreign substances.

Figure 1. An overview of the GARD platform process. Step 1: A human immunologically relevant cell 
line is used as target for exposure of substances to be tested. Step 2: The cells are exposed to the 
substance to be tested. Step 3: Their genomic products (transcripts) are isolated for downstream 
quantification. Step 4: The gene transcripts are quantified using the multiplex Nanostring technology. 
Step 5: The readout is processed using advanced computer algorithms to assess a chemical’s ability to 
induce an allergic reaction and potency classifcation according to CLP/GHS standards.
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Protocol
GARD Input Finder

• Cells are confirmed to express the correct phenotype and being in an 
inactivated state.

• Cells are stimulated with the test substance for 24 hours.
• Viability of cells is measured by flow cytometry analysis of propidium iodide 

stained cells.
• The concentration of chemical inducing a relative viability of 90 % is selected 

for the final stimulation.

GARD Main Stimulation

• The selected GARD input concentration of chemicals is used to stimulate 
cells. Cells are incubated for 24 hours.

• RNA (the product of gene expression) is harvested.
• The stimulations are performed on triplicate cell batches.

Endpoint Measurment

• The NanoString platform (GARDskin) and/or Affymetrix arrays (GARDpotency) 
is utulized to measure the gene expression of the predictive signatures. 

Data Analysis

• Each sample is given a decision value and is categorized as either Cat 1A, Cat 
1B or No Cat.

GARDpotency follows a strict 
quality system specifically 
developed in house. 

Accuracy:
Cat 1A  82%
Cat 1B  74%
No Cat  90%

Quality Statement

Antibiotics 4
Chemicals  29
Food addit 4
Others 4
Chemical in 34
Pesticides 4
Pharmaceu 12
Preservativ 12
Surfactants 5
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Figure 2. Chart pie of the number of 
chemicals in each product category (total 
70) used for the establishment of a gene 
expression signature in GARDpotency. 

The novel GARDpotency gene signature was developed at Lund University, Sweden. 
Following gene expression analysis of  whole genome in cells separately stimulated with 
70 chemicals belonging to the three CLP categories, predictive genomic biomarkers were 
identified (Figure 2). The system has been tested on separate chemicals and the accuracies 
of the test are estimated to 82% for Cat 1A, 74% for Cat 1B and 90% for No Cat. The test set 
is visualized a PCA (Figure 3). Refrence: Zeller et al., ALTEX 2017
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Figure 3. PCA plot of the test chemicals 
visualising the CLP categorization. 
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