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Table 1 XPS detects the elemental composition on the surface of each specimen
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Construction of Nanobismuth—I.oaded Hydroxyapatite Coatings on

Titanium Implant Surface
Zhong Xue, Song Yuhang, Wang Zhen, Zhang Xi

(Department of Prosthodontics, School and Hospital of Stomatology, Tianjin Medical University, Tianjin 300070, China)

Abstract: A straightforward and eco—friendly approach was aimed to be developed for the production of
chemically stable nanosized bismuth (BiNPs). By employing an innovative one—step PTL (phase—transited
lysozyme) method for the modification of titanium substrates, a hydroxyapatite composite coating loaded with
nanosized bismuth was successfully constructed, thereby endowing the implant surface with both excellent
antibacterial and osteoconductive properties. A comprehensive analysis of the surface morphology, elemental
composition, and surface characteristics of the composite coating was conducted using various characterization
techniques, including scanning electron microscopy (SEM), energy—dispersive X—ray spectroscopy (EDX), X—
ray photoelectron spectroscopy (XPS), and contact angle measurement. Additionally, transmission electron
microscopy (TEM) was used to observe and analyze the shape and size distribution of the BiNPs. The results
of these characterization experiments showed that the titanium surface modified with PTL successfully supported
the composite coating of hydroxyapatite and BiNPs was successfully supported by the tianium surface modified
with PTL. A significant enhancement in the hydrophilicity of the coated titanium surface was indicated by the
wetting tests. The microstructural features of the sample were unveiled by electron microscopy, and it was
revealed that the BiNPs are spherical particles with a diameter of 30—40 nm. In conclusion, ascorbic acid proved
effective for synthesizing bismuth nanoparticles, which were successfully incorporated into a hydroxyapatite matrix
on PTL—modified titanium surfaces. A materials science foundation for preventing peri—implantitis and promoting

osteogenesis on implant surfaces has been established.

Keywords: nano bismuth; hydroxyapatite; titanium implant; phase—transited lysozyme; surface modification
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