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Abstract: In order to improve the corrosion resistance and bioactivity of pure magnesium (Mg) for medical application, a
coating was prepared on the surface of pure Mg after ultrasonic micro arc oxidation (UMAO). Then, the UMAO coatings were
impregnated in the silane coupling agent hydrolysis solution with different concentrations of puerarin (a Chinese herb extract)
for a drug-loaded coating. The morphologies and functional group of the coatings were characterized using SEM and FTIR.
Moreover, wetting angle test, electrochemical corrosion test and immersion test in the simulated body fluid (SBF) were
employed. The results show that Si—O—Si skeleton and functional group of the benzene ring appear on the drug-loaded
coatings, which seals the holes. Besides, the wetting angles increase by 48°, and the self-corrosion current decreases by one
order, and the impedances increase by 188 kQ on the coatings. Hydroxyapatite (HA) appears on the coatings after soaking in
SBF.The composite coatings have a good corrosion resistance and biological activity with 1.2 mg/mL puerarin addition after
impregnating silane because the impedance increases by 7 times than that of the UMAO coating and the ratio of Ca to P is 1.55.
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Fig.1 Surface morphologies of coatings with puerarin under different concentration
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Fig.3 FTIR of coatings with puerarin under different concentrations
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Table 1 Electrochemical parameters of coatings with puerarin at different concentrations
Coatings Ecorr /' V Teorr / (MA-cm™?) Rs/Q Rpo/ Q Qci / (uF-cm™) Rp1/Q QOcz / (uF-cm™)
UMAO —1.585+0.14 7.804+1.3 200 26 394 0.042
SCA —1.588+0.12 5.104+0.09 1000 30 000 0.256 31 000 0.256
1.2 mg/mL -1.561+0.17 0.231+0.12 1000 186 840 0.058
2.0 mg/mL —1.545+0.09 0.212+0.15 1000 214 940 0.069
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Fig.8 XRD patterns of coatings with puerarin under different concentrations before and after soaking in SBF
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Fig.9 SEM images of coatings with puerarin under different concentrations after soaking for 7 days
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Table 2 Ca/P of coatings with puerarin under different concentrations

Mass fraction 7 days 11 days
of element/ % UMAO SCA 12mg/mL 2.0 mg/mL UMAO SCA 12mg/mL 2.0 mg/mL
Mg 35.12 26.32 11.87 15.94 21.07 12.15 22.46 19.96
o) 39.13 42.53 44.25 39.26 38.23 35.57 37.73 39.61
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