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Abstract: With the rapid development of medical science and technology, the process of new drug research and development is
accelerating, and the scientificity and accuracy of drug safety evaluation have become increasingly crucial. This article systematically
reviews the research progress of different drug safety evaluation technologies from 2013 to 2025, focusing on experimental new
technologies, computer-aided technologies and databases, as well as innovative applications of non-mammalian model animals in this
field. Among them, experimental new technologies such as organoids, microfluidic chips, metabolic flow analysis, mass spectrometry
imaging and transgenic technology, by constructing highly biologically similar research platforms, explore and verify the molecular
and cellular mechanisms of toxicity occurrence from multiple dimensions, not only significantly improving the accuracy of drug
evaluation, but also reducing the reliance on animal experiments; quantitative structure-activity relationship modeling, real-time
unlabeled cell analysis, high-content cell imaging analysis and artificial intelligence prediction models, effectively improve the
efficiency of drug evaluation and the ability to predict early toxicity; nematodes, zebrafish, etc., non-mammalian model animals, due
to their unique advantages such as rapid reproduction, low cost, and transparent embryos, have been widely used on the basis of strictly
following the 3R principles. The collaborative development of these technologies jointly promote drug safety evaluation towards a
more efficient and more ethical direction, laying a solid foundation for ensuring the safety and reliability of drugs.
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