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Abstract:

Computationaltoxicologyhasemergedasapivotaldisciplineincancerresearch,offeringtransformative
in silico methodologies to predict, analyze, and mitigate toxicological risks associated with therapeutic
development. This systematic literature review (SLR) and meta-synthesis comprehensively examine
the integration of computational toxicology techniques—such as molecular docking, QSAR modelling,
and machine learning—in the identification and optimization of anticancer agents. Drawing from a
curated selection of peer-reviewed studies published between 2015 and 2025, this paper explores how
computational tools enhance cancer drug discovery, focusing on their predictive power, experimental
integration, and translational value. The analysis reveals that computational methods significantly
accelerate the drug development pipeline, reduce reliance on animal testing, and enable high-
throughput toxicity screening with considerable precision. We synthesize findings from 85 articles
and offer insights into current trends, validation strategies, limitations, and prospective applications
in precision oncology. This review establishes computational toxicology as a cornerstone of modern
oncopharmacology and outlines future directions for integrating artificial intelligence in toxicological
modelling.
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