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Abstract : With the widespread use of antibiotics, the harm caused by their resistance has become increasingly
severe, emerging as one of the critical factors threatening human life and health. This issue is a hot topic in
current research and has received significant attention in recent years. In this study, copper—doped Prussian
blue was designed and synthesized, followed by characterization using techniques such as scanning
electron microscopy (SEM) and energy—dispersive X-ray spectroscopy (EDS). Additionally, experiments
were conducted to evaluate its antibacterial and photothermal properties. Prussian blue itself is a novel
nano-antibacterial material, and the modified copper—doped Prussian blue exhibits enhanced photothermal
performance, significantly improved cell-killing efficacy, and other advantageous characteristics, indicating
promising development prospects and research directions. The results showed that the antibacterial rate of
pristine Prussian blue before synthesis was 96.3%. In contrast, the experimentally prepared copper—doped
Prussian blue demonstrated superior antibacterial efficacy, reaching 99.5% when combined with light
irradiation and hydrogen peroxide. These findings suggest that copper—doped Prussian blue nanoparticle
materials hold favorable application prospects in clinical settings.
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