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Abstract

Surface modification is an effective strategy for enhancing the performance of metallic scaffolds. The aim of the present study
was to evaluate the role of surface modification through chemical etching on the electrochemical behavior and ion release of
Ti-6Al-4V scaffolds fabricated via electron beam melting (EBM). Initially, all as-built samples underwent blasting with ELI
Ti-6Al-4V powder. Subsequently, the scaffolds were chemically etched for the maximum removal of weakly bonded, unmelted,
or partially melted powder particles attached to the scaffold surface and to achieve a specific surface roughness. The findings
indicated that chemical etching effectively removed surface-attached powder particles to a maximum extent. The results
showed that, depending on the type and size of the scaffold's cell, the duration of chemical etching is of great importance. The
denser the scaffold and/or the thicker the scaffold struts, the longer the required etching time. The corrosion behavior of the
scaffolds in phosphate-buffered saline (PBS) at 37°C demonstrated that chemical etching improves corrosion resistance by
creating a smooth surface and facilitating the formation of a passive and stable oxide layer. The release of Ti and V ions also
significantly decreased after the chemical etching process.

Keywords: Additive manufacturing; Electron beam melting; Ti-6Al-4V scaffolds; Chemical etching; Electrochemical
performance
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