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Effects of La on microstructures and biocompatibility of
pure Ti micro-arc oxidation coatings
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Abstract: Ca(CH;COO), H,0-Ca(H,P0,)-H,0 electrolyte system with La(NOs);-6H,O was used to carry out micro-arc
oxidation treatment on pure titanium. By means of XRD, SEM and EDX, the effects of La on morphologies, phases and
compositions of coatings gained from the electrolyte were investigated. The cell culture method was used to study the
cyto-compatibility of the coating. The results show that the coatings formed in electrolyte with La are thinner and have
larger pores than those formed in electrolyte without La. Addition of La can inhibit the transition from anatase to rutile
and has stronger capability of inducing HA. After being sintered, the amorphous hydroxyapatite (HA) in coatings is
crystallized into flake or scaly. The new coatings after being sintered with HA/TiO, are proved to have good
biocompatibility.
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Table 1 Chemical compositions of micro-arc oxidation electrolyte

PRZR PN IR B, A Rl AL AR A 2 i ) %
HA/TIO, R, 73 AT IR 2 I &k 5 28 R S Al AT 7
P, IR La {28k HA JERCHIFEAIHLEL.

11 SKIaw#

B R~k 30 mm>x20 mmx1 mm [F2E%Ek B iRk &
600#. 1200#. 2000#/KWb4CHT BE Jo, IV WAN 2 1251
AKIEDE, WA TR E AR B . 2 HER 1 A
3 FC ] LA o
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KH pAre-1T BUXUR P Bk b i I A A 2 B Al Bk
IRFEEAT AL B (MAO %28 B LR 1), 50 v s 4 XL )
kb7, IEREYEA 300 V, RN 30V, A
B HITEELE 0.2 1600 Hz, ALFEI[] 24 15 min,
VIR R RIAE 25~40 'Co 22 A 2RI AL FR A5 3] 1)
IFEAARIC N MAO-A, £ B #LACBEAS B (R FEL b
it 4 MAO-B.

Concentration/(mol-L™")

Group
Ca(CH:; COO)szO Ca(H2P04)2'H20 NaOH EDTA-2Na La(NO3)3-6H20
A 0.036 0.052 0.375 0.045
0.036 0.052 0.375 0.045 0.001
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Fig.1 Schematic diagram of MAO system: 1—Pulse power source; 2—Electrolysis bath; 3—Electrolyte; 4—Cooling pool; 5—

Magnetic rotator; 6—Magnetic stirring apparatus; 7—Stainless steel; 8—Pure titanium sample; 9—Supporting table
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Fig.2 Surface morphologies ((al), (a2), (bl), (b2)) and cross sectional morphologies ((c1), (c2)) of MAO coatings gained from
electrolytes A and B: (al), (a2), (c1) MAO-A; (bl), (b2), (c2) MAO-B
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Table 2 Chemical composition and contents of MAO-A and
MAO-B surfaces

Mole fraction/%
Sample
Na P Ca Ti
MAO-A 35.87 1.93 5.95 11.61 21.56
MAO-B 33.51 2.13 4.30 9.97 23.29
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Fig.3 Morphologies and corresponding EDX spectra of MAO coatings gained from electrolytes A and B: (a), (b) MAO-A; (c), (d)

MAO-B
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Fig.6 XRD pattern of MAO-B-H

B 7 MAO-B-H [ i %1
Fig.7 Surface morphology of MAO-B-H
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Fig.8  Morphologies of cell culture of osteoblast on
MAO-B-H coating after different cell culture times: (a) 1 d; (b)
3d;(c)5d
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