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Machine Learning-Assisted Design for Cellular Toxicity Profiles of Amorphous Silica
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Nanoparticles (NPs) are valued for their unique properties across industries like cosmetics, paints,
textiles, and electronics. Despite their benefits, NP toxicity to human health requires careful
assessment. Although NP in vitro toxicity studies have been ongoing, a comprehensive evaluation of
cell sensitivity across different systems and organs is lacking due to the associated time and cost.

Our work has pioneered a cost-effective and efficient in silico prediction model, using machine
learning (ML) and literature data mining, to assess amorphous silica nanoparticle (SiO2-NP) safety by
predicting whether a SiO2-NP at a given condition is cytotoxic or not. However, our previous binary
model lacked the concentration nuances crucial for experimental work. Our new goal is to develop a
ML-based method for quantitative prediction, establishing SiO2-NP toxicity profiles across various cell
types.

We have enhanced our dataset with quantified cell viability (%) values by manual curation and
created a regressor model for cell viability (%) with an R-squared value of 0.89 and an RMSE of 10.32%
through split-sample internal validation, and an R-squared value of 0.52 and an RMSE of 20.77%
through external validation. This regressor model provides experimental researchers with the chance
to conduct entirely in silico toxicity screening for candidate substances, reducing the need for many
labor-intensive experiments and allowing a rapid development of safe SiO2-NPs for biomedical

applications.



