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Abstract Polyoxometalates (POMs) are a class of metal-oxygen cluster compounds constructed from
transition metal oxide anions, featuring precisely tunable spatial network structures, excellent physico-
chemical properties, and reversible redox characteristics. They have shown great application potential in
fields such as catalysis, materials science, energy storage, medicine, and biology. This article systemati-
cally reviews the research progress of POMs in the biomedical field, focusing on their biological activities
such as antibacterial, antiviral, and anticancer properties, as well as their mechanisms of action. It also
looks forward to their application prospects in cutting-edge directions such as nanotechnology, gene editing
targeted drug delivery, and photothermal-chemodynamic combined therapy, aiming to provide scientific
references for the basic research and translational application of polyoxometalates in biomedicine.
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Tab. 1 Polyoxometalates typical structures and mechanisms of action
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Fig. 3 Schematic diagram of antibacterial forms and application fields of polyoxometalates
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Fig. 4 Schematic diagram of antibacterial forms and application fields of polyoxometalates
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Fig. 5 Schematic diagram of interaction modes between polyoxometalates and proteins[m
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bisphosphonate hybrid structures polyoxometalates in anti-tumor therapy
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Fig. 8 Schematic diagram of the application of polyoxometalates in various other fields
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