b

H354% 11 r ] R 2R AR AR Vol. 35 No.11
20184F 11 H Chinese Journal of Medical Physics November 2018
DOI:10.3969/j.issn.1005-202X.2018.11.018 B AR

B SET RO R AR R IR L 14 5 K 4R B4R A M R 5 i

WFR,FERIRR,FRY
HEAM R A2 PRIV S A A W B2 PR i 20, SR AE AT 154007

i =] B A7 5 s AR IR A B (R T8 BB 3R ) 64 70 T 3 I B B T 50 BRAC P AR B B 4 L A 4 AT Hy
B0, Tk MR A BR AR T SEAT IR BALAL | 38 AL BR ST BR R 64 AL, B R LA 64 R T 4R RS AR AR
SRS vl AT B R B R B T S0P 3R 6 S A (B 9 5 400 Hz Bk b 58 B 60 us AR AL A A 48, kb 37 5
500 Hz Wkt 6 B 60 ps IKAALE A B 41, Bk 371 5 500 Hz Jk o 58 B 75 us B MIRNARACLL % C 21 , it —F Fa i A dic
T 8RR AN 08 S A B R 2 B R B GRS Y G AR LR an BT S . BER AR T 3 XA R @ Y oA
% LRI E , L A 21 S ARSI BAL B A HRE B 3R 5 5 C 2P ) &8 IR AL L2 B Ao A Bt SR PEAR, T A B 48
4m oLk WY R 38 20 5236 A B C 202 1A) £ 518 4o it 52 % L (P<0.05) , 553k PR A 20% B s B 40 R kb Y 238 70 3446 T B..C
B, L5 BRob 5 RIR R T ACKT AN BN Bk 8 & 4 78 P R TR AL AR 3 A % vk, S kP 313 400 Hz bk 52 % 60
us B, FE 2 A o o) 2 L A K SR AE

[ SE48IR |4k s AR AL s b S8 B B 9 ; G AR 21k

[ E 4 %S ]R318;TB34 [ XEkERER A [32Z=4HS)1005-202X(2018)11-1334-05

Effects of electrical parameters on physical and chemical properties and cellular compatibility

of micro-arc oxidation coat on titanium

XU Fengyuan, LI Dechao, SUN Liangqing, LI Mugqin

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

Abstract: Objective To study the effects of pure titanium micro-arc oxidation parameters (pulse width and pulse frequency) on
film surface morphology, physical and chemical properties and biocompatibility of osteoblasts. Methods The sandblasted and
acid-etched titanium plate was treated with micro-arc oxidation. The surface morphology, friction property and corrosion resistance
of the film layer were studied by changing the pulse width and frequency of micro-arc oxidation, thus obtaining the parameters
corresponding to different surface topography. The pulse frequency and width of micro-arc oxidation were 400 Hz and 60 ps in
group A, 500 Hz and 60 ps in group B, and 500 Hz and 75 ps in group C. The corrosion resistance of the micro-arc oxidation film
and the adhesion, proliferation and cell morphology of the osteoblasts on the surface were further analyzed. Results Under electron
microscope, rough and poriferous film layers were observed on the surface of 3 groups of specimens, and the surface roughness
of pure titanium micro-arc oxidation film in group A was the highest. The corrosion resistance and wear resistance of the micro-
arc oxidation film in group C were better than those of the micro-arc oxidation film in group A and B. The experiment of cell
adhesion and proliferation showed that the differences among groups A, B and C were statistically significant (P<0.05), and the
adhesion and proliferation of osteoblasts in group A were better than those of osteoblasts in group B and C. Conclusion Pulse
width and frequency have affects on the surface biological activity and the physical and chemical properties of micro-arc oxidation
film layer. With the pulse frequency of 400 Hz and the pulse width of 60 s, the cells on the surface of the film layer grow best.
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a: Group A (400 Hz, 60 ps)

SEM: Scanning electron microscope
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Fig.2 X-ray diffraction (XRD) analysis on coating surfac
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b: Group B (500 Hz, 60 ps)
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Fig.1 SEM morphology of coating surface
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c: Group C (500 Hz, 75 ps)
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Fig.3 Friction and wear analysis of coating surfaces under

different electrical parameters
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Fig.4 Corrosion analysis of coating surface under different

electrical parameters

1 HHRORGHMISEIR ODE( x5 )

Tab.1 OD value in cell adhesion experiment (Mean+SD)

Group 4h 6h 8h 10h

A 0.187+0.015  0.295+0.004  0.367+0.047  0.477+0.003
B 0.188+0.065  0.254+0.007  0.346+0.036  0.447+0.004
C 0.190£0.030  0.234+£0.006  0.334+0.045  0.408+0.003
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HASIE L (P<0.05) . RIS aHras Ral L
() FEHEWT S, 26 3 .5 T A ZH a4 3 1 240 e BE B IR 15
BT ANPRLLLT 55 1 R AL ) 20 A5 i T A B d 22
S, AT R TRl A X 2 L B S M AN B

=2 MAMRIETESII ODE( s )

Tab.2 OD value in cell proliferation experiment (Mean+SD)

Group 1d 3d 5d

A 0.229+0.022 0.540+0.017 0.813+0.019
B 0.231+0.008 0.461+0.010 0.752+0.016
C 0.214+0.008 0.361+0.019 0.578+0.010
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c: Group C (500 Hz, 75 ps)
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Fig.5 Cytoskeleton morphology of cells on the coating surface
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