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Introduction

Sources of Variability in the RSMN Assay

The reconstructed skin micronucleus (RSMN) assay is an emerging in vitro Validation of the RSMN assay is influenced by several sources of technical and

method for assessing the genotoxic potential of chemicals following dermal biological variability that can impact assay reproducibility and regulatory

exposure. Compared with conventional two-dimensional cell culture acceptance.

assays, reconstructed human epidermis (RhE) models provide greater ¢ Biological variability: Batch-to-batch differences in RhE tissue

physiological relevance by replicating the architecture, differentiation, and proliferation, differentiation and metabolism can affect micronucleus

barrier function of human skin. The assay also supports the principles of induction and assay performance.

the Seventh Amendment to the EU Cosmetics Directive, which prohibits s Chemical exposure: The stratum corneum limits chemical penetration,

animal testing for cosmetic ingredients, increasing the need for reliable making consistent exposure across test substances challenging.

alternative methods. ¢* Technical variability: Inefficient tissue dissociation or excessive
mechanical disruption can reduce cell recovery and compromise slide

At Scantox, the EpiDerm™ 3D Skin Model (MatTek Corporation) is being quality.

validated to optimise the 72-hour (three doses) RSMN protocol for routine < Slide quality: Reproducible, high-quality slides are essential for reliable

commercial use. Assay validation, however, presents several technical and micronucleus scoring.

operational challenges, including assay reproducibility, tissue performance, < Protocol standardisation: Optimising tissue dissociation and slide

and quality assurance requirements. This study evaluates these challenges preparation is key to reducing variability and improving assay robustness.

and describes the optimisation steps required to establish a robust and +» Regulatory relevance: Standardisation will support laboratory proficiency

regulatory-ready RSMN assay. and progression towards routine GLP-compliant RSMN testing.

Reducing variability in the RSMN Assay: Optimised Cytochalasin B Exposure and

Biological vs Technical Variation Preliminary results
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A Figure 2. Comparison of Cytokinesis block A Figure 3. Comparison of micronucleus (MN)
Standardised slide preparation to improve cell yield and slide quality for proliferation index (CBPI) between 3 and 6 formation between 3 and 6 pg/mL of
ease of scoring ug/mL of Cytochalasin B. RhE tissues dosed Cytochalasin B. RhE tissues dosed with 100%
' with 100% Acetone, 70% Ethanol and Acetone, 70% Ethanol and Mitomycin C (4
Mitomycin C (4 ug/mL) (72-hour treatment, 3 ug/mL) (72-hour treatment, 3 doses). 2000 total
doses). 500 cells scored for mononucleation, binucleates scored by fluorescence microscopy. *
binucleation and multinucleation. = p < 0.05 by Fisher’s exact test.

A Figure 1. Standardised workflow
for RhE tissue handling and
dissociation. (A) Tissue inspection
and removal of residual agar.

(B) Tissue acclimatisation prior to
treatment.

| (C) Standardised pipetting for
consistent dosing.

(D) Controlled mechanical
dissociation to maximise cell
recovery.

A Figure 4. Immunofluorescence imaging of example slides from
the RSMN assay. Slides prepared with acridine orange stain. A)
Example scoring field under 100x magnification. B and C) Example
binucleate cells with micronucleus formation under 400x
magnification.

Conclusions

Methodological optimisation of RhE tissue handling, dissociation, slide preparation and cytochalasin B exposure has improved the consistency and
reproducibility of the RSMN assay, supporting its progression towards routine commercial application. Despite inherent batch-to-batch variability in RhE tissues,
3 ug/mL cytochalasin B produced comparable cytokinesis-block proliferation indices (CBPI; 1.3-1.4) to 6 ug/mL, indicating that the lower concentration is
sufficient to achieve appropriate binucleation while supporting assay consistency.

Further standardisation of tissue processing and assay conditions will be essential to minimise technical and biological variability and ensure robust assay
performance. In the absence of an OECD Test Guideline, Scantox will now progress validation of the optimised RSMN assay towards a non-GLP standard
suitable for commercial application. This work will further assess assay robustness, reproducibility and performance to support its future use in regulatory
testing.
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