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Degradation Behavior of Ultrasound Micro—arc Oxidation Coating

on Pure Magnesium After Implanted Four Weeks
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Abstract; The short—term degradation process of pure magnesium and ultrasonic micro-arc oxidation biocoat-
ing implants in the femoral of animals was studied. Polarization curves in SBF were tested by the electrochemi-
cal workstation. The degradation of implants in rabbit femoral tissue was observed by SEM and the tapered
beam of cone beam CT (CBCT) after four weeks. The results show that both pure magnesium and ultrasound
micro—arc oxidation biocoating degradated. The bone surface and the magnesium substrate reacted at the same
time. Compact metal, degradation and new bone layers on interface layer of metal and bone were formed.
Small amounts of discontinuous fibrous connective tissue were observed. The degradation rate and stimulation
of bone tissue to the surrounding of ultrasonic micro—arc magnesium was lower than that of pure magnesium
substrate. The bone tissues changes of pure magnesium and ultrasonic micro—arc oxidation magnesium implants
agreed with normal bone tissue healing process. The ultrasonic micro—arc oxidation biocoating showed better

biocompatibility and degradation.
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Fig. 1 XRD patterns of ultrasound micro —arc oxidation

coatings and magnesium substrate
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cro—arc oxidation coating

2.3 CBCTHRMMELR

PR RERE A X 64T CBCT 4. 1 = 4k 57 1k
TE AR EAT 4 438 DB 1 e R, 1T R0 O bR T — 3 4
CULIEL 4) o 5% AR T SR 453 T2 550 085 WA e S v R
ARTET  WLIE 4Ca), B 4 (b) g 2 bR T B 35 A i R
T P R R AN S8 B L R © AR iR AR B
A B ARE @ 290 1.7 mm, R 7 BE 8
S5 1 LTI A B A BN b R A A N Y
ok i R 2R 2 AL I R i R R T 4 (o) AT
NS U J2 R S i T B S T 1) % i B A 2 1
VRIS P G fip TR 2 S AN K IO R 1 R I ) AR
/b A i PN R ] L DA %% B2 5 AT BB
A AR BT A R 2 A AR D R R
fife 7= ) B % 1 B AL AU R AR DR AR . A4



48 2 B X W L B 2013 4F
Ji CBCT A I wT 260 5 20 J2 %F AR 41 i 2 4L 5 1w B 55 S v R A R R BOHH ] A R 2 v P [
Wb B3 70w ) e e o AL R 3k 0 L 1) A S A I i R JE ORI RS E 1

(a) CBCT morphologies

(b) Bare magnesium alloy

1i:8,mm
oL

»

179 mm

I’Amm

(c) Ultrasound micro-arc magnesium alloy

B 4 fEARP 4 J8 CBCT S 51
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Fig. 6 SEM and EDAX of the control group implant
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(a) Morphology of the experimental group implant (b) Mg (¢) Ca (d) P
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Fig. 7 SEM and EDAX of the experimental group implant
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