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Abstract

A new α/β titanium alloy scaffold with the addition of biocompatible alloying elements, i.e. tantalum (Ta) and tin (Sn) was prepared through powder metallurgy using a space-holder sintering method. The titanium alloy scaffolds with the compositions of Ti6Ta4Sn (atomic percentage) exhibited an interconnected porous structure with porosities ranging from 25 to 75%. The strength of the Ti6Ta4Sn scaffold is found to be significantly higher than that of pure Ti scaffold with the same porosity. The mechanical properties of the scaffolds were in good agreement with the Gibson and Ashby model. Cytotoxic study indicated that Ti6Ta4Sn alloy showed an excellent biocompatibility. Human osteoblast-like SaOS2 cells grew and spread well on the surfaces of the solid alloy, and throughout the porous scaffold. The surface roughness of the alloy showed a significant effect on the cell behaviour and the optimum surface roughness (Ra) range for the adhesion of the SaOS2 cell on the alloy was 0.15-0.35 µm. The cell adhesion density of osteoblast-like SaOS2 cell on the scaffolds increased with the increase of the porosity in a direct proportion in the porosity range of 25-75 %, but decreased with the average pore size in an inverse proportion in the range of 75-900 µm. Considering that cells seating and growing on the small pore will cover all the pore area, which cuts off the nutrition supply to inner cells and results in cell death, the pore size for porous scaffold should be greater than 150 µm with a good interconnection. The porous Ti6Ta4Sn scaffold can be anticipated as promising orthopaedic implant materials by virtue of its excellent biomechanical properties and in vitro biocompatibility with a highly preference by osteoblast-like cells.
