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Introduction 
Skin sensitisation is a required endpoint for testing of chemicals under different 
regulations. A skin sensitizer refers to a substance that leads to an allergic 
response following repeated skin contact. Classical methods to assess skin 
sensitization involve laboratory animals. The mechanistic understanding of the 
sensitisation process resulted in an adverse outcome pathway (AOP) for skin 
sensitisation, as indicated in Figure 1. 

Figure 1. Adverse outcome pathway (AOP) for skin sensitization and the respective key events. 

 
In vitro assays investigating key events of the AOP skin sensitisation, resulted in 
test guidelines that have been accepted by the OECD as partial information 
sources, which can be applied in defined approaches (DA) to conclude on the skin 
sensitization potential. 

Key event 2 investigates the activation of genes in skin cells/keratinocytes 
(KeratinoSensTM) (Figure 1). The cell assay (KeratinoSensTM test method) is 
described in detail in the OECD Test Guideline (TG) 442D, which was developed 
and validated to assess the sensitising potential of chemicals. However, this test 
guideline has not been developed to be used for nanomaterial testing. 
Nevertheless, under the current legislations the information on skin sensitising 
potential of nanomaterials needs to be assessed. Therefore, this Task 2.5 of 
Gov4Nano aims to investigate the technical suitability of OECD TG 442D 
(KeratinoSensTM test method) to assess the skin sensitising potential of 
nanomaterials. Although most nanomaterials cannot penetrate healthy skin, 
sensitizing effects have been documented in literature. 
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Description of Work 
The project was initiated by a literature review exploring studies on toxicological 
and immunomodulatory effects of nanomaterials on epidermis cells as well as 
existing in vivo data on skin sensitisation of nanomaterials. Promising candidate 
nanomaterials were identified to be tested with the OECD TG 442D (KeratinoSensTM 
test method) and the selection was critically reviewed within a meeting of a group 
of experts. 

The set of nanomaterials was characterised in terms of size, size distribution, 
shape and their behaviour upon dissolution in cell culture media. To overcome the 
critical step of preparing the nanomaterials for testing, an already well-established 
protocol (NANoREG1) was applied to achieve an optimal dispersion of 
nanomaterials in the test solution. 

The KeratinoSensTM cells were exposed to the different concentrations of the 
nanomaterials as recommended by OECD TG 442D (KeratinoSensTM test method). 
The obtained results from the experimental work were compared to the collected 
literature data. 

Main Results 
Although literature reveals a scarce knowledge about the skin sensitizing potential 
of nanomaterials, a small set of potential skin sensitizing nanomaterials could be 
identified. Those nanomaterials were successfully applied to the KeratinoSensTM 
assay resulting in a skin sensitizing and a cell viability profile for each 
nanomaterial. 

Data and experiences from this work identified critical steps in the KeratinoSensTM 
assessment of nanomaterials. The comparison of our data and literature gave a 
first insight about the skin sensitizing predictivity of the OECD TG 442D 
(KeratinoSensTM) using nanomaterials. 

Summary 
The work within Task 2.5 of Gov4Nano demonstrated the technical feasibility of 
nanomaterial testing for skin sensitisation in OECD TG 442D (KeratinoSensTM). 

The knowledge about skin sensitising nanomaterials is very limited and so is the 
set of potential sensitizing nanomaterials tested so far. Interpretations and 
experiences from this Task 2.5 will result in recommendations for further 
investigations and possible adaptations of the existing OECD TG 442D 
(KeratinoSensTM) for assessing nanomaterials. This fits the overall goal of the Work 
Package 2 of Gov4Nano to provide a starting point to enable the assessment of 
nanomaterials in European regulations (e.g. REACH). 

 

For more details about the Gov4Nano project, please visit the Gov4Nano website 
(gov4nano.eu). Public deliverables will be made available in due time via this 
website. 

 
1https://www.rivm.nl/en/about-rivm/mission-and-strategy/international-
affairs/international-projects/nanoreg/work-package//wp-2-synthesis-supplying-and-
characterization 
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