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Abstract
Titanium and titanium alloys are widely used for biomedical applications due to their numerous
advantageous properties: low density, high mechanical properties, good biocompatibility… Thus,
many standardized biomedical grades are available for the manufacture of medical devices such as
commercially pure CP Ti or Ti-4Al-6V ELI alloy for example. Consequently the mumerous grades can
be a source of confusion, particularly for the practitioners and the clinicians. In this communication,
an overview of the titanium alloys used in medicine will be proposed with the description of their
advantages and disadvantages. On the other hand, metastable titanium alloys containing
biocompatible elements (such as niobium, tantalum, zirconium, hafnium…) show interesting
mechanical properties for biomedical applications. Indeed, it was observed for some compositions a
stress-induced martensite transformation leading to a superelastic effect. These non-allergenic Nifree alloys can then be envisaged to replace the TiNi shape memory alloy for the fabrication of
biomedical smart devices such as coronary stents, orthopedic staples or orthodontic wires. On the
other hand, this superelastic effect is accompanied by a very significant reduction of the elastic
modulus, which is very beneficial for the medical devices in osseous site such as hip prostheses or
dental implants. Thus, the challenge consists here to optimize the chemical composition, the
microstructure and the mechanical properties in order to propose new highly biocompatible
titanium alloys possessing the mechanical properties adapted to dedicated medical devices.

