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In Vitro Study of the Osteoblast Compatibility of Silicon Hydroxyapatite

Coatings on Carbon/carbon Material*
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ABSTRACT Objective: Osteoblasts have good growth in hydroxyapatite coating on carbon/carbon composites. To evaluate the
biological activity of osteoblasts to the hydroxyapatite coating includes silicon in this study, it may provide an experimental basis for
clinical orthopedic applications. Methods: In this study, silicon hydroxyapatite (Si-HA) coating on C/C material was made by the way of
chemical liquid-vaporized deposition / hydrothermal. In vitro cytocompatibility study, as the control of HA coating by MTT method for
the determination of cell proliferation and cytotoxicity, Alkaline phosphatase for the cell differentiation, scanning electron microscopy for
cell morphology, immunofluorescence imaging techniques for cell ingrowth. Results: After the introduction of silicon in the HA coating,
osteoblast proliferation experiment showed that the number of cells growed into Si-HA coating more than HA coating on day 2 and day
4, there was significant difference between the two, the ALP activity in Si-HA coating soaking decreased more than it in HA coating,
there was significant difference between the two, scanning electron microscopy and staining suggested that more osteoblasts added in
Si-HA coating. Conclusions: After the introduction of silicon into HA coating, the crystal structure and surface charge of the coating
changed, it induced osteoblasts secreted collagen, Si-HA coating promoted the adherent growth and proliferation of osteoblasts. It may
have good prospects in clinical orthopedic implants' surface modification.
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Table 1 MTT determine

Time Hydroxyapatite Silicon-hydroxyapatite
Day 2 0.1516x 0.0042 0.2765+ 0.0051
Day 4 0.1538+ 0.0037 0.3411 0.0063
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(n=4,P<0.05),

* 2 WA E
Table 2 ALP determine

Time

Hydroxyapatite

Silicon-hydroxyapatite

Day 2
Day 4

0.4012+ 0.0071
0.3233% 0.0062

0,2766% 0.0054
0.2633% 0.0049




DREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Voll4 NO.15 MAY.2014 + 2829 -

23 HBEBAKAN W2 R A RO 2 L HA 212 75 4 K& 2), TR
TR 2 RO 1), [ — B RAEIRZ2 R A A AR 23R A A ATE S, SRR A bR 9 2 1
KA H I FEBEAE AR B, A O 2 B SR, Si-HA  Si-HA V2 0 50 A0 ) 25 B KT HA TR 2 0 1 4

100um

1 %2 X HA %E(2)f0 Si-HA iR B0 BE TR EHAE
Fig.l Osteoblast in HA coating(a) and Si-HA coating(b) Scanning electron microscope day 2
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Fig.2 Osteoblast in HA coating(c) and Si-HA coating(d) Scanning electron microscope day 4
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Fig.3 Osteoblast in Fluorescence microscopy in HA coating (a) and Si-HA coating (b) day 2(x 40)
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Fig.4 Osteoblast in Fluorescence microscopy in HA coating(c) and Si-HA coating(d) day 4(x 40)
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