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Study on Fabrication and Properties of Porous HA/SiO, Composite
Coating on Titanium Substrate

Huang, Ziyang* Zhang, Lan Liang, Guangchao
(College of Chemistry and Materials Science, Fujian Normal University, Fuzhou 350007)

Abstract In order to obtain porous hydroxyapatite (HA) coating with high bonding strength to substrate,
hydroxyapatite/silica/chitosan (HA/SiO,/CS) composite coatings were prepared on titanium substrate by
electrophoretic deposition (EPD) in n-butylalcohol as dispersion medium and SiO, powder as additive. And
then a porous HA/SiO, composite coating was obtained by sequentially sintering treatment. The surface
morphology, chemical composition, phase composition and the bonding strength between composite coating
and substrate were characterized by scanning electron microscopy (SEM), fourier transform infrared spec-
trometer (FT-IR), X-ray diffraction (XRD) and shear strength testing experiment, respectively. The bioactiv-
ity of the porous HA/SiO, composite coating was evaluated by immersion in simulated body fluid (SBF).
The results showed that the porous HA/SiO, composite coating with uniform cavities was obtained by sin-
tering at 700 C from the HA/SiO,/CS composite coating fabricated by EPD in suspension with 1 .1 I 1
mass ratio of HA/SiO,/CS. The large-pore diameter was about 10~15 pum, the small-pore diameter was
about 1~5 pm, and the bonding strength between composite coating and substrate was up to 25.5 MPa. The
coating surface was covered totally by carbonate-apatite after immersion in SBF for 7 d. This porous
HA/SiO, composite coating exhibits a good bioactivity and high bonding strength between composite coat-
ing and substrate.
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Table 1

HA/SiO,/CS composite coating via electrophoretic deposition
(EPD)

Ingredients of suspensions for fabrication of

Suspension HA/g SiO,/g CS/g
S1 0.268 0.268 0.268
S2 0.400 0.240 0.160
S3 0.400 0.160 0.240
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Figure 1 FT-IR spectra of the HA, CS and HA/SiO,/CS com-
posite coatings
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Figure 2 X-ray diffraction (XRD) patterns of HA/SiO, com-
posite coatings
(a) S1; (b) S2; (c) S3
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Figure 3 EDX spectrum of HA/SiO, composite coating
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Bl 4 pedlijn HA Rl HA/SIO, 5421 SEM
Figure 4 SEM images of HA and HA/SiO, composite coatings after sintering

—
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LA A

Bl 5 bedlija HA/SIO, Bk = MR 5 SEM &
Figure 5 SEM photograph of cross-sectional morphology of
HA/SiO, composite coating after sintering
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ERIEM IS5 G nTIA 25,5 MPa, HE&MERE Sio,
BEIECNTRGS, HAHL T HA REHA & f
BOREEE IS, XA REZ T Si0, MIBRGE% T HA
L RFER I R B RS, I d T Si0, &
TRl I T AT R 2 i PEAE HA/SIO, AR 15 8k
FEM S 5 AT B — B R e v

2 BIFM HA/SIONCS LIS HA/SIO, A TR 245 L
Ko

Table 2 Effect of mass ratio of HA/SiO,/CS on the bonding
strength test of HA/SiO, composite coating

HA : SiO, : CS (m/m/m)

Bonding strength (g)/MPa

1:1:1 255
504101 23.1
501312 22.8

HA 17.9
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Figure 6 SEM images of dense HA and porous HA/SiO, com-
posite coatings after immersion in SBF for 7 d
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Figure 7 FT-IR spectra of porous HA/SiO, composite coatings
before and after immersion in SBF for 7 d
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