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Abstract

Silver nanoparticles deposited on hydroxyapatite coatings (Ag-HA) by a two-
stage electrochemical method were found to impart inconsistent antibacterial prop-
erties to the bioactive coatings. To test the hypothesis that oxidation of the silver
nanoparticles would enhance antimicrobial activity, the coatings were heated in air
at 170°C for 8 hours. Following heat treatment, X-ray photoelectron spectroscopy
confirmed the formation of silver oxide on the surface of the silver nanoparticles.
The heat treatment did not cause any measurable change in the crystal structure
of the coating as determined by X-ray diffraction. Bacterial culture tests revealed
that the heated Ag-HA coatings were able to kill Escherichia Coli (E. coli) more
consistently than non-heated coatings. It is believed that silver nanoparticles in the
heated Ag-HA coatings can release more Ag+ ions into the bacterial suspension,
since Ag+ ions play a significant role in antibacterial activity. The heat treatment
temperature of 170°C is high enough for dry heat sterilization protocols, yet low
enough to allow hydroxyapatite crystals to remain stable. The heat treatment pro-
cess therefore offers a simple technique to ensure consistent antimicrobial activity
from the bioactive Ag-HA composite coatings.
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