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Synthesis and Evaluation of Mechanical Properties of
Hydroxyapatite/ Sol-gel Derived Bioactive Glass Particles Composites

M. Ashuri, F. Moztarzadeh, N. Nezafati, A. Ansari Hamedani, and M. R. Tahriri

Biomaterials Group, Faculty of Biomedical Engineering, Amirkabir University of Technology (Tehran Polytechnic)
Department of Materials Science & Engineering, Ahar Branch, Islamic Azad University

Abstract: In the present study, a bioceramic-based composite with remarkable mechanical properties and in vitro apatite
forming ability was synthesized by sintering compacts made up of mixtures of hydroxyapatite (HA) and sol-gel derived bioactive
glass (64Si0,-26Ca0-5Mg0-5Zn0) (based on mole %). HA was synthesized through co-precipitation method. The stabilization
temperature of the bioactive glass was set to be 700 °C according to simultaneous thermal analysis (STA). Laser Particle Size
Analysis (LPSA) was used to compare the particle size distributions of the synthetic powders. HA matrix was mixed with different
weight percentages of bioactive glass (5, 10, 15, 20, 25 and 30 wt. %) and compressed by 80 MPa pressure. After sintering the
uniaxial compression test of the samples was done and the specimen with the highest compressive strength (20 wt. % bioactive
glass) was selected to be immersed in the Simulated Body Fluid (SBF) for 3, 7 and 14 days. The results showed that the
compressive strength of the sample decreased after keeping it in the SBF. Also, inductively coupled plasma analysis (ICP) was
used to study the ion release behavior of the sample in the SBF. Finally, phase composition, microstructure and functional
groups in the composite were characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), and Fourier
transform infra-red spectroscopy (FTIR) techniques, respectively.

Keywords: hydroxyapatite, bioactive glass, sol-gel, magnesium, zinc, sintering.
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1. laser particle size analysis 5. invitro
2. bone matrix 6. osteoblasts
3. bone remodeling 7. osteoconduction
4. alkaline phosphatase activity 8. stepwise
9. rule of mixture
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