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Table 1 Effect of adding different particles on the properties of titanium-based and magnesium-based MAO film
Particle Substrate Properties Ref.
Ti6AI7Nb Antibacterial [16]
Pure Ti Wettability, hardness and antibacterial [17,18]
Ti-6Al-4V Corrosion resistance, wear resistance and antibacterial [19,20]
A Pure Mg Biodegradability, cytocompatibility and antibacterial property [21,22]
Ti20Nb20Zr4Ta Tribocorrosion resistance, biocompatibility and antibacterial [23]
Ti alloy Bioactive performance and antibacterial [24]
Ag-HA Mg-Sr-Ca Biodegradability and antibacterial [25]
Ag/ZnO Pure Ti Corrosion resistance and in vitro biological performance [26]
Ag,0 Pure Ti Bio-corrosion and biological property [27]
Ag or Ag:0 Pure Ti In vitro antibacterial efficacy and cytocompatibility [28]
Pure Ti Bacterial resistance and cytocompatibility [29]
c Pure Ti Antibacterial and cytocompatibility [30]
Mg-2Zn-1Gd-0.5Zr or Pure
Cuo ] Corrosion resistance, in vitro activity and antibacterial [31,32]
magnesium
Ti-15Mo Antibacterial and cytocompatibility [33]
Thermal control property, biological activity and corrosion
AZ91 Mg _ [34,35]
resistance
AZ31 Mg Photoluminescence and photocatalytic [36]
Pure titanium Corrosion resistance, antibacterial or cytocompatibility [37,38]
Zno AZ31 Mg Corrosion resistance [39]
Ti-6Al-4V Corrosion behavior and antibacterial [40]
AZ31B Mg Antibacterial effect and corrosion behavior [41]
Pure Ti Osteogenic activity and antibacterial [42]
Ti-6Al-4V Wettability, antibacterial and corrosion resistance [43]
20 Pure Ti Cytocompatibility, antibacterial activity and corrosion resistance [44]
AZ91 Mg Corrosion resistance [45]
TiO, Pure Ti Corrosion resistance, cytocompatibility and antibacterial activity [46]
Cytocompatibility, osteogenic bioactivity, antibacterial functions,
Ga,0zand Ta Pure Ti [47]
and corrosion resistance
SiC or TiO; Pure Mg Osteoblasts proliferate and differentiate [48]
SiC AZ31 Mg Tribological, corrosion resistance and abrasive resistance [49,50]
AM50 Mg Corrosion resistance or wear property [14,51]
Ceo: AZ31 Mg Corrosion resistance [52]
Graphite EV31 Mg Friction, wear and corrosion resistance [53]
GO AZ91 Mg Corrosion behavior, bioactivity and antibacterial properties [54]
SiO; Mg alloy Wear or corrosion resistance [55]
SizNg AM50 Mg Corrosion resistance [15]
Cr,03 Ti-6Al-4V Wear resistance [56]
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Fig.1 Coating growth mechanism: (a) negatively charged ZnO NPs attracted to the anode due to the electrophoretic effect, (b) NPs deposition on

the anode, (c) thin passive film formation and trapping of nanoparticles by this layer, (d) micro-discharging, local melting and molten oxide

eruption on the substrate, (e) sintering and incorporation of NPs in the oxide coating and (f) cross-sectional schematics of PEO coatings

prepared in low concentration (1) and high concentration (2) of NPs in the electrolyte®”
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Fig.2 SEM images of S. aureus bacteria on the surfaces of Ag-incorporated TiO; coatings: (a) Ti, (b) TiO,-0.01 g/L Ag.0, (c) TiO»-0.02 g/L Ag.0,
and (d) TiO,-0.05 g/L Ag,0®"!
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Research Progress of Micro-arc Oxidation Antibacterial Film Doped with Particles

Chen Hong, Ren Yuyu, Ding Jian, Chen Yongnan, Hao Jianmin
(School of Materials Science and Engineering, Chang’an University, Xi’an 710064, China)

Abstract: Biomedical materials have excellent mechanical properties, stability and biocompatibility, and are widely used in dentistry, orthopedics,
medical devices and other fields. However, various infection problems obviously occur in the current use of biomedical materials, which are
severely harmful for human health and life safety. Micro-arc oxidation technology can construct antibacterial film on the surface of biomedical
metal materials such as titanium and magnesium, which is one of the surface modification technologies to effectively solve the infection problem.
In this paper, the research status and mechanism of particle incorporation into micro-arc oxide film were summarized. On this basis, the latest
development of antibacterial surface constructed by the incorporation of Ag, Ag.0, Cu, CuO, ZnO and other metal particles into micro-arc
oxidation film in recent years was reviewed. The effects of particle incorporation on corrosion resistance and wear resistance of micro-arc
oxidation film were described. Meanwhile, the application and development of micro-arc oxidation antibacterial film with particle incorporation
were prospected.
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