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Introduction

New medications, industrial chemicals, and insecticides are essential
to human activity. e chemical abstract service (CAS) currently has
over 144 million chemical compounds and sequences registered, with
over 12,000 new substances being added daily [1]. e CAS databases
have shown an exponential rise in scienti ¢ publications and research
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exploration of environmental toxicity [6, 7, 8].

Despite having enormous potential for solving environmental
toxicity issues, ML still has di culties in real-world settings. e two
biggest problems with ML applications are inadequate data and limited
model expandability. e creation of models and the prediction of new
chemicals are constrained by the lack of comparable toxicological data.
Data serves as the basis for ML models. To advance ML development,
it is currently necessary to address the imbalance, high dimensionality,
and heterogeneity of experimental chemical toxicity datasets. For novel
chemicals, it is vital to develop e  cient toxicity screening methods and
assessment standards, especially given the lack of ML standardisation

[91.
Conclusion

Our evaluation focused on state-of-the-art toxicological
investigations utilising ML rather than just summarising the existing
literature because the relationship between ML and environmental
toxicology is still in its infancy and because knowledge gaps and
technical limitations are notable. To highlight the future primary
research areas and methodologies, this review primarily focuses on
the present advances in environmental toxicity identi cation and
prediction using ML. e discussion of data-driven methodologies
that are required to provide insights into the mechanism research on
environmental toxicology follows, from both the data and algorithmic
perspectives. e main issues and viewpoints are then highlighted to
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