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Abstract

Hydroxyapatite (HA) exhibits excellent bioactivity and biocompatibility and has been widely used clinically
as a surface coating for biometallic materials. However, HA has poor antibacterial properties. Silver (Ag) is
recognized as the best antibacterial agent, but its addition may adversely affect bioactivity, and excessive amounts
can cause cytotoxicity. This study aims to prepare silver-containing HA coatings on titanium substrates using
micro-arc oxidation (MAQ) under different applied voltages (300V and 400V) while maintaining a fixed applied
current (0.6A) and duration (5 minutes). The electrolyte consists of 0.2 mol/L CsHsCaOs*H-O and 0.1 mol/L
NaH:PO4+2H:0 as base solutions, with AgNOs added at concentrations of 0, 0.001, and 0.002 mol/L. It was found
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that the coating surface with and without Ag can form flower-like surface structures with excellent biomedical
properties. A trace amount (0.11~0.66 at%) of Ag element was detected in the EDS spectrum of silver-added
samples. However, XRD analysis of the MAO coatings showed no presence of Ag or Ag compounds. All
specimens were composed of Ti, TiO:-A (anatase), TiO-R (rutile), HA, and DCPD, and exhibited
superhydrophilicity (contact angle =~ 0°). In bioactivity tests, a large amount of apatite was produced, roughly
covering the coating surface after immersion in artificial simulated body fluid (SBF) for 7 days. This finding
indicates that excellent bioactivity can still be maintained when the addition amount of AgNO3 is 0, 0.001 and
0.002 mol/L.
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