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Study on antibacterial mechanism of two-dimensional nanomaterial Ti;C;-Ag complexes

Xiaobo Zhu, Shaolong Chen, Yonggiang Jiang"
State Key Laboratory of Pathogen and Biosecurity, Beijing Institute of Microbiology and Epidemiology, Beijing

[ Abstract] In 2016, Rasool et al. first demonstrated the exceptional antibacterial properties of Ti3Cz, making
two-dimensional nanomaterials a focal point of attention as one of the most promising antibacterial nanomaterials.
Gogotsi et al. have shown that MXene materials, with their ultrathin layered structure, exhibit significantly superior
antibacterial activity compared to graphene oxide. In this study, a Ti3C,-Ag complex was prepared using two-
dimensional nano-Ti3;C, as a raw material by adding a silver ammonia solution. The antibacterial activity of the
complex against Escherichia coli (E. coli) and Staphylococcus aureus (S. aureus) was tested, and the antibacterial
mechanism of the complex was analyzed. The complex exhibited an antibacterial activity of 98.38% against E. coli
and 99.08% against S. aureus, respectively. The inhibition rates were positively correlated with the silver content and
exposure time. Its antibacterial mechanism mainly includes: (1) physical cutting of cell membrane by nanosheets; (2)
stimulation of oxidative stress response by silver nanoparticles, etc. The above results indicate that Ti3C-Ag is a
promising antibacterial material.
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