A new Flash Treated Superelastic Titanium Alloy
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This research study presents the benefits and improvements of the Ti‐22Zr‐11Nb‐2Sn (at.%) over the commercially available Nitinol, used for coronary stents due to their superelastic properties.

The Nitinol has been widely used in biomedical applications and especially in expandable vascular stents, but many clinical studies have reported the toxicity of nickel, hence the need of elaborating new and toxic free bio-compatible shape memory alloys.

The Ti‐22Zr‐11Nb‐2Sn alloy was cast using the cold crucible levitation melting (CCLM) under protective argon atmosphere. The ingot obtained was cold rolled until it’s thinkness was reduced by 95%.

Both the new Ti‐22Zr‐11Nb‐2Sn alloy and Nitinol were evaluated for their in vitro and corrosion properties. The cytocompatibility was determined according to the ISO 10993‐5 assay, which uses the direct-contact method. 

Using a Radiometer Analytical VoltaLab PGZ 402 potentiostat, the alloys were subjected to the following corrosion tests: open circuit potential, electrochemical impedance spectroscopy (EIS), polarisation for corrosion (Tafel). The results were delivered with the aid of the VoltaMaster 4 program.

The materials and characterisation techniques, assay of cell vitality and corrosion tests indicate that the newly developed Ni-free Titanium alloy exibits very promising properties in comparison to the commercially avalable Nitinol alloy.


