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Abstract: Polyoxometalates (POMs) are a class of nanoscale anionic clusters formed by early transition metal ions
linked through oxygen atoms, and they have multiple biological activities such as anti-tumor, antiviral, and antibacterial
effects. However, free POMs have serious limitations like excessive water solubility, lack of targeting, and low
bioavailability, which restrict their clinical applications. Metal-organic frameworks (MOFs), with their tunable pore size,
high specific surface area, functionalizable surfaces, and stimuli-responsive degradability, offer an ideal platform for
loading and controlled release of POMs. This paper systematically studies the strategies for constructing POMs@MOFs
composites, including in situ encapsulation, post-synthetic impregnation, defect engineering anchoring, and electrostatic
self-assembly, as well as their interfacial mechanisms. It also focuses on the release behaviors and kinetic patterns under
tumor microenvironment-related stimuli, such as pH response and glutathione (GSH) response. The paper provides
a detailed review of the research progress of this composite system in biomedical fields like tumor photothermal/
chemodynamic synergistic therapy and antibacterial applications. It analyzes current key challenges, including in
vivo stability, biocompatibility, and targeting accuracy, and discusses future directions like designing multifunctional
synergistic carriers and constructing multi-stimuli responsive systems.
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