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Evaluation of mechanical properties and biocompatibility of Gum Metal for
implant applications
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Titanium and titanium alloys are widely applied as materials for orthopedic and dental implants. However

currently, a great limitation of these materials is their high Young's modulus (over 100 GPa) which often leads to

bone-shielding effect. Another drawback of certain Ti-based alloys is a content of cytotoxic elements; for

example of Al and V in Ti-6Al-4V (ELI). That is why, for the last decades a major effort has been put to develop a Ti-

based material with lower Young's modulus and negligible toxicity.

In this work, mechanical properties of a β-Ti alloy Gum Metal (Ti–23Nb–0.7Ta–2.0Zr–1.2O at.%, free of cytotoxic

content), which was fabricated at Toyota Central Research & Development Laboratories, Inc., were investigated.

It was confirmed that Gum Metal is characterized by a low Young's modulus (around 60 GPa), high strength (over

1000 MPa) and a large range of reversible deformation, which are important features in the context of potential

implant applications. Moreover, a comprehensive assessment of biocompatibility was realized. Properties of Gum

Metal were contrasted with those of Ti-6Al-4V (ELI) which was taken as reference. Surface conditions, such as

topography, roughness and structural composition, were analyzed. Evaluation of biocompatibility for the alloys

was performed by cell attachment and spreading analysis after predefined cell culture periods. Gum Metal

presented excellent properties, what makes it a good candidate for implant applications.
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