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Preparation and antibacterial properties of
Ag-loaded antimicrobial coatings on Ti3Zr2Sn3Mo25Nb alloy

YU Sen, YU Zhen-tao, HAN Jian-ye, ZHANG Qiang, NIU Jin-long, LIU Chun-chao

(Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The pre-coatings were prepared on Ti3Zr2Sn3Mo25Nb alloy by anodic oxidation, and then soaked in the
AgNO; solution followed by UV irradiation treatment, after micro-arc oxidation treatment the Ag-loaded
composite coatings were prepared finally. The surface topography of the Ag-loaded coatings, the element characteristics
and the amount of Ag loading in the coatings were characterized by SEM and EDS. And the Staphylococcus aureus was
used to evaluate the antibacterial activity of the coatings. The results show that the coatings prepared by two-
step electrochemical method contain a high amount of silver, and most of silver is present as molten particles with
the size less than 100 nm. In vitro antibacterial activity tests indicate that the composite coating incorporated with silver
has efficient antibiotic ability. 96.94% of the Saphylococcus aureus are killed in the first day and the antibacterial ratio is
as high as 71.27% after 7 d—incubation.
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Fig. 1 SEM images of coatings surface: (a) TiO, nano-tube
precoating after immersion and ultraviolet treatment(NT-Ag);
(b) Micro-arc oxidation coating incorporated with silver(NT-

Ag-MAO); (c) Nanoparticles on coatings
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Fig. 2 EDS spectra of NT-Ag-MAO coatings (a) and

nanoparticles on coatings (b)
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Fig. 3 Amount of colony aggregated on NT-Ag-MAO coating and common MAO coating after 1, 4, 7-d incubation: (a) NT-Ag-
MAO, 1 d; (a") NT-Ag-MAO, 4 d; (a”) NT-Ag- MAO, 7 d; (b) Common MAO, 1 d; (b") Common MAO, 4 d; (b”) Common MAO,

7d
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Fig. 4 Antibacterial efficacy of NT-Ag-MAO coating tested
after 1, 4 and 7 days incubation
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Fig. 5 Images showing viability of bacteria on samples after 1, 4 and 7 d of incubation displayed by fluorescence staining (live
bacteria appear green while dead ones are orange): (a) NT-Ag-MAO, 1 d; (a') NT-Ag-MAO, 4 d; (a") NT-Ag-MAO, 7 d;
(b) Common MAO, 1 d; (b") Common MAO, 4 d; (b"”) Common MAO, 7 d
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