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New research and development strategies and cutting-edge technology
applications of antifungal drugs
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(School of Basic Medicine, Gannan Medical University, Ganzhou, Jiangxi 341000)

Abstract:In the context of the increasing global burden of fungal infections, the development of antifungal drugs faces the
dual challenges of significant drug toxicity and escalating drug resistance. The development of antifungal agents with low
toxicity and reduced resistance has become a key research focus. This article systematically reviews the mechanisms and
limitations of current antifungal drugs, with a particular emphasis on novel research and development strategies based on
natural product discovery, structural optimization, drug repurposing, and nano-delivery systems. Furthermore, it explores
the critical roles of cutting-edge technologies, such as artificial intelligence, CRISPR-Cas9 gene editing, high-throughput
screening, and organoid models in new drug design, mechanism research, and drug development evaluation. By integrating
innovative achievements from interdisciplinary fields, this review aims to provide a theoretical foundation and directional
guidance for the precise design, efficient screening, and clinical translation of antifungal drugs.
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