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Research progress on titanium and titanium alloys used as implant

materials for human body
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ABSTRACT Titanium and titanium alloys are considered as an ideal metal material for human implants because of low density,
high specific strength, low elasticity modulus, good biocompatibility, and corrosion resistance. It is widely used in joint replacement
and dental restoration, and the demand for titanium and titanium alloys is increasing rapidly. However, the titanium and titanium alloys
have the defects to be further studied and improved, such as low osseointegration rate, poor antibacterial property, and low wear
resistance. The excellent properties of titanium and titanium alloys were introduced, the research progress on new B-type titanium
alloys, surface-modified titanium alloys, porous titanium alloys, and titanium-ceramic composites alloys for human implant materials
was summarized, and some problems in the development of titanium alloy materials were discussed in this paper, which provide the
reference to design the new human implant materials, optimize the overall performance, and extend the service life of titanium and
titanium alloys.
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Fig.1 Stress shielding effect: (a) healthy bone; (b) femoral implant™
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Fig.2 SEM images of osteoblast on the pure titanium plate (a) and the surface-treated titanium plate (b) >
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Fig.3 SEM images of Ti-20Nb—15Zr alloys in different porosities prepared by NHsHCO; in different mass fractions as foaming
agent: (a) 0% NH4HCO;, porosity 6.06%; (b) 20% NH4HCO;, porosity 37.9%; (c) 35% NH4HCO;, porosity 50.5%; (d) 50% NH,

HCO;, porosity 62.8%!'%!
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Fig.4 Effect of pore sizes for porous materials on cell proliferation behavior: (a) 50 um; (b) 100 um; (c) 150 pm; (d) 200 pm; (e) 300
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porosities after compression testing: (a) 37%; (b) 17%; (c) 10%
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