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Abstract: The gut microbiota is closely related to human health, and its imbalance is closely linked to the occurrence and development
of various diseases. The use of nanotechnology to construct bioactive nanocomposites that can target specific bacteria in the gut
provides a highly promising innovative strategy for precise regulation of microbiota composition and function, as well as treatment of
related diseases. This article systematically reviews the core construction strategies in this field, with a focus on the latest research
progress in targeted ligand design, nanocarrier selection, loading of bioactive substances, and responsive release mechanisms. On this
basis, the functional mechanisms of the interaction between such nanocomposites and intestinal bacteria were deeply analyzed,
including specific recognition and adhesion, biofilm penetration, regulation of bacterial metabolic pathways, and host immune system
regulation. Finally, this article explores the challenges faced by this technology in clinical translation, such as in vivo stability,
long-term safety, and large-scale preparation, and looks forward to its future development direction, aiming to provide theoretical
references and ideas for the development of the next generation of precise intervention tools based on gut microbiota.
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