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Effects of Icariin Contents on Properties of Mg/UMAQ/CS/IC Coating

WANG lJingyan, LI Muqin, ZHANG Deqiu, WANG Jing, ZHUANG Minghui, PENG Shuhao

(Key Biomedical Materials Laboratory of Colleges and Universities in Heilongjiang Province, Jiamusi University, Jiamusi
154007, China)

Abstract: To study the effects of icariin contents on the characteristics of magnesium/ultrasonic micro-arc oxidation/
chitosan/icariin (Mg/UMAO/CS/IC), and enhance the corrosion resistance of pure magnesium, Mg/UMAO/CS/IC coating was
prepared using a combined method of UMAO with electrophoretic deposition (EPD) technique on the Mg substrate. The
coatings were characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD), atomic force microscopy
(AFM) and Fourier transform infrared (FTIR) spectroscopy. Corrosion resistance was investigated by electrochemical
impedance spectroscopy and potentiodynamic polarization in a simulated body fluid (SBF) solution. The results show that the
UMADO coating is well sealed by CS/IC coating with a content of 0.4 g/L IC. The coatings with various IC contents all consists
of Mg, MgO, CS and Mg2SiO4 phase. The corrosion current density of the coatings with various IC contents are at least one
order of magnitude lower compared with that of Mg substrate, which implies that it can provide a more effective protection for
Mg substrate. With a content of 0.4 g/L IC, the Mg/UMAO/CS/IC coating has the best corrosion resistance, evidenced by the
minimum corrosion current density (1.667x107° A/cm?). Mg/UMAO/CS/IC coating effectively solves the problem of high
corrosion rate of Mg in clinical bone fixation applications.

Keywords: pure magnesium; ultrasonic micro-arc oxidation (UMAO); electrophoretic deposition (EPD); icariin (IC);

corrosion resistance
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Fig.1 Surface morphologies of various coatings
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Fig.2 SEM cross-section morphologies of various coatings
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Fig.3 XRD patterns of coatings with various IC contents
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Fig.4 Infrared spectra of coatings with various IC contents
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Fig.5 AFM images of coatings with various IC contents
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Fig.6 Potentiodynamic polarization curves of various samples
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Table 1 Results of Tafel curves for various samples

Samples icor (10% Arem™)  Eeor/V CR/(mm-yr')
Mg 1.757 -1.691 0.401

UMAO 5.298 —1.538 0.121

0.1 g/L 2.385 -1.613 0.054

0.4 g/L 1.667 -1.675 0.038

0.7 g/L 2.013 -1.610 0.046
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Fig.8 Bode plots of various samples
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Fig.9 Equivalent circuit model of various samples
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Table 2  Fitting results of Nyquist plots for various samples

Samples S a gffz/ﬂ - on Repl/ Reoat/ CPE/
com2 o, PP
(Q-cm?) cm™ 's™) (Q-cm?) (10*Q-cm?) om

10 o

Mg 147.1 181.3 0.8284 1625
UMAO 3727 7.078 0.7435

0.1¢g/L 150.3 9.725 0.7675 1.654 1.769

04¢g/L 3079 8.771 0.7922 2.389
0.7g/L 2655 8.107 0.8209 2.159

Cumao/ Rumao/ Cal Ret/ L/
(10°F-cm™) (10°Q-em?) (10*F-cm™) (Q-em?)  (H-em?)
2244 5038 15.16
7223 6.32 1.332x10%2.362x10*
0.7817  1.695
1.775 1.185
1.817 1.492
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