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Preparation of microdosage silicon-doped hydroxyapatite and its effect on functional activity of osteoblasts

GAO Jian-yong', WANG Ming®, TIAN Gang' , WANG Shao-hai' , WANG Da-lin'*
1. Department of Stomatology. Changhai Hospital, Second Military Medical University, Shanghai 200433, China
2. Key Lab of Inorganic Coating Materials, Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China

[Abstract] Objective To study the effect of silicon-doped hydroxyapatite (Si-HA), which is prepared in accordance with
the silicon content in natural bone, on the activity of osteoblasts. Methods Hydrothermal synthesis method was used to prepare
hydroxyapatite doped by microdosage silicon. The surface of the material was observed by X-ray diffraction (XRD) and scanning
electron microscope. MG63 osteoblast-like cells were cultured on the surface of materials for 1, 6, 12 h and 1, 4, 7, 14 d,
respectively; then the adhesion and proliferation of MG63 cells were detected by CCK8 method; and the number of cell adhesion
was verified by DAPI staining. Alkaline phosphatase (ALP) activity of the MG63 cells was assessed with ALP assay kit; RT-
PCR was used to detect the expression of osteoblast specific genes (ALP, Collagen | and osteocalcin) at 1, 4, 7, and 14 d.
Results The surface structure and composition of hydroxyapatite were not changed by Si. After cultured for 6 and 12 h, the
MG63 cells adhered to Si-HA surface was significantly more than that to HA surface (P<C0. 05), which was consistent with the
findings of DAPI staining. After cultured for 4 and 7 d. the number of cells on Si-HA surface increased significantly compared
with that on HA surface(P<Z0. 05). ALP activity in cells cultured on Si-HA surface were significantly higher than those on HA
surface (P<C0. 05); the expression of Collagen | gene in Si-HA group was significantly higher than that in HA group on day 4,
7, and 14 (P<C0.05), and the expression of osteocalcin gene was significantly higher on day 7 and 14 (P<Z0. 05). Conclusion
Silicon-doped hydroxyapatite in accordance with silicon content in the natural bone can promote the adhesion, proliferation and

the expression of osteogenic specific genes of osteoblast MG63 cells, indicating that the prepared material has an improved
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biological activity compared with pure HA.
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Fig 1 XRD analysis of HA and Si-HA materials
HA: Hydroxyapatite; Si: Silicon; XRD: X-ray diffraction

2.2 BAHLHEIE SFHA @B WK 2 i
R SFHA 5 SCER™ 8 g4l HA JE S L. 7= 4
HA GRIIURLAT 17 HES 24025 UMK 2% 14 R 254
AT LAE BI7E R BORL Y #2187 20 ~50 nm %, 100~
200 nm Ky HA J #4504 15 & Kl 7 1) 9 5% HE
(20) .,

2.um

@ fl %
E 2 HA(A.B)X Si-HA(C.D)WHA#BIELER
Fig 2 Scanning electron microscopy results of

HA (A, B) and Si-HA (C, D) materials

HA: Hydroxyapatite; Si: Silicon
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Fig 3 Effect of two materials on the adhesion
activity of osteoblasts
HA: Hydroxyapatite; Si: Silicon. * P<<0. 05 vs HA group. n=6, x=*s
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Fig 4 Adhesion of MG63 cells on the surface of different materials at different time points (DAPI staining)

HA.: Hydroxyapatite; Si: Silicon. Original magnification: X 10
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Fig 5 Effects of two materials on the

proliferation activity of osteoblasts
HA: Hydroxyapatite; Si: Silicon. * P<C0. 05 vs HA group. n=6, z=%s
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HA: Hydroxyapatite; Si: Silicon. * P<C0. 05 vs HA group. n=6, 7=+
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Fig 7 Expression of osteogenic specific genes ALP, Col | and OC in osteoblasts cultured on the surface of two materials

ALP; Alkaline phosphatase; Col-] : Collagen | ; OC: Osteocalcin; HA: Hydroxyapatite; Si: Silicon. * P<C0. 05 vs HA group. n=6, x=+s
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