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Ultrasound-assisted micro-arc oxidation to prepare biocoatings containing lanthanum on the

surface of titanium alloy: Biocompatibility evaluation
Liu Ji-guang®, Bao Dian-rui*, Bi Qing-wei®, Wu Zhi-feng*, Li Mu-qin®

Abstract

BACKGROUND: Rare earth elements have some biological effects, and broad-spectrum anti-bacterial, anti-inflammatory and
anti-virus capabilities, they can increase the bonding strength.

OBJECTIVE: To introduce rare earth lanthanum into the implant coating, and to evaluate the biocompatibility of
ultrasound-assisted micro-arc oxidation preparing the lanthanum biocoating.

METHODS: Using ultrasound-assisted micro-arc oxidation, the biocoating containing lanthanum was prepared on the surface of
the near B-type titanium alloy, and implanted in rabbit femur. The titanium alloy matrix and the micro-arc oxidation biocoating
without lanthanum served as the control group. Optical microscope was used to observe the formation of new bone; Scanning
electron microscopy was applied to observe the combination interface of implant and bone, and the bone residue after pulling the
implant; the bone contact rate was statistically analyzed.

RESULTS AND CONCLUSION: In the experimental group, the new bone formed surrounding the implant without any fibers and
osteoclasts; Scanning electron microscopy and bone contact rate are the best in the experimental group and the worst in the
titanium alloy group. This shows that ultrasound-assisted micro-arc oxidation preparing the lanthanum biocoating can achieve
high osseointegration and good biocompatibility.
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Figure 1 Coating surface morphology of the ex-
perimental group (Scanning electron
microscope, x1 000)
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Table 1 Grouping and implant number (n)

Experiment Micro-arc  Titanium

Group P oxidation alloy Total
group

group group
1 month 12 12 12 36
2 months 12 12 12 36
3 months 12 12 12 36
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Figure 2 Coating spectrum analysis of the expe-
rimental group
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c: Titanium alloy group

Figure 3 New bone tissue in each group at 3 mon after im-
planting (Hematoxylin-eosin staining, x100)
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Figure 4 Bone contact rate at each test cycle in each group
Bl 4 BRIzt A &5 AL Beflode oA i ol

2.4 FARBEIIR
B S FE R S E 22 TR B RS R M g2
FIBhRE AR S S 4 S R o AL H S &4 WA

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

HEMRARIE G, (A G BN A2 AR AL
HEEEHNZ, i GBS, RELEH AN AR,
SR AL AL T AR L, I BE W2 4HEWT R
FAKHICAT RIS . AN G S4B AL S Mk
ZieT AT, S K, A A NS, KRARIE
A, WS, B A TR = S R A2 )4
g8 B AT R AR TP LA g B

a: Experimental group b: Micro-arc oxidation group
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Figure 5 The combination interface of implant and bone in
each group at 3 mon after implanting (x200)
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c: Titanium alloy group

Figure 6 The pullout surface morphology in each group at
3 mon after implanting (x500)
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