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Fabrication and Characterization of Novel Willemite
Nanobioceramic for Bone Defect Repair

S. Mohammadi, A. Doostmohammadi” and M .R. Saeri

Materials Department, Engineering Faculty, Shahrekord University, Shahrekord, Iran

Abstract: The positive effect of Si and Zn ions on bone formation and metabolism has already been confirmed. The aim of
this study was preparation and characterization of Willemite (Zn,SiO,) for the repair of bone defects. Willemite was prepared
through solid state reaction. Phase analysis and chemical compositions were investigated. The zeta potential of the nanoparticles
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was determined in physiological saline, and compressive strength and Young's modulus of the samples were measured. The
ability of hydroxyapatite formation was investigated in simulated body fluid (SBF) and cytotoxicity of the particles was evaluated
in contact with human bone marrow stem cells. The results of this study showed that Willemite nanobioceramic is obtained with
the expected chemical composition and negative zeta potential. The results also showed that the hydroxyapatite forming ability in
SBF was not strong. MTT assay confirmed the cell proliferation and availability in contact with a specific concentration of
Willemite nanoparticles. All these findings indicate that Willemite nanobioceramic with proper biocompatibility can be suggested

asa novel biomaterial for the repair of bone defects.

Keywords: Nanbioceramic, Willemite, Cell toxicity, Bone marrow stem cells
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