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Effects of SiO, Content on Properties of La,03-containing Bioceramic Coating
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Abstract: Bioceramic coating with La,O; was fabricated on the surface of medical titanium alloy Ti-6A1-4V by laser cladding.
Cladding materials were pure CaHPO,-2H,0, CaCOs, La,03, SiO, and Ti powders. The doping amount of SiO, within the
coating was 0%, 5%, 10% and 15%, respectively. The effect of SiO, concent on properties of the bioceramic coating with
La,05 was studied. The microstructure, surface elements and phases of the coating were characterized by OM, SEM, EDS and
XRD. MTT assay was used to study the activity of mouse osteoclast precursor cells (RAW264.7) which were seeded on the
coating. The results show that the number of cracks decreases obviously and the thickness of coating become uniform when
the doping amount of SiO, varies from 10% to 15%. After soaking in SBF for two weeks, the amount of hydroxyapatite (HA)
on the coating with 10% SiO, is higher than that of other coatings and the content of metal element on coating is few, which
indicates that the coating doped 10% SiO, is of the best ablity to form HA in SBF, meanwhile, the release of metal ions is
inhibited effectively. The MTT results show that the activity of osteoclast precursor cells is significantly inhibited by the
coating doped SiO,.
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Table I Composition design of bioceramic coating
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Fig.1 Cross section morphologies of ceramic coatings with different content of SiO,
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Fig.2 Cross section OM image of ceramic coating with 10% SiO,
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Table 2 Elements distribution of different areas in cross section of
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Fig.3 XRD patterns of ceramic coatings with different content of
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Fig.4 XRD patterns of ceramic coatings with different content of SiO, immersed in SBF for 14 days
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Fig.5 Morphologies of ceramic coatings with different concent of SiO, immersed in SBF for 14 days
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