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Abstract.

Preclinical and early clinical studies indicate that nanomaterials with high atomic number (Z) have achieved great success in cancer
radiotherapy by enhancing radiation damage to cancer tissue and reducing side effects in healthy tissue. The X-ray radiation enhancing
effect is due to high absorption of X-rays, along with the emission of secondary electrons and fluorescence photons. The enhanced
high-energy radiation can directly cause DNA damage, and interaction with tissue may produce reactive oxygen species (ROS)
affecting the DNA, ultimately causing tumor cell necrosis or apoptosis. This talk presents some advances in high-Z metal-based
nanoparticles, including Au, Bi, Gd, and other high-Z metal-organic structures. New approaches are required to develop highly
efficient, low cytotoxicity, good biocompatibility, and easy functionalization of nano-radiosensitizer frameworks for the clinical
translation of high-Z radiosensitizers in radiotherapy.
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