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Preparation and characterization of the sol-gel nano-bioactive glasses
modified by the coupling agent 3-(Trimethoxysilyl) Propyl methacrylate

A. Abdolahi', M.R. Saeri'", F. Tirgir’, A. Doostmohammadi' and H. Sharifi'

1- Department of Materials Engineering, Faculty of Engineering, Shahrekord University, Shahrekord, Iran
2- Department of Polymer, Faculty of Science, Islamic Azad University, Shahrekord Branch, Shahrekord, Iran

Abstract: In this study, NBG was successfully achieved through a sol-gel technique, and to further improve its dispersibility, a

crylate coupling agent was coupled onto the surface of the NBG. The 3-(Trimethoxysilyl) Propylmethacrylate coupling agent was
used to the surface modification of the synthesized NBG by a wet-chemical method in a dynamic inert nitrogen atmosphere. The
surface properties of the biomaterials before and after modification were characterized and compared using FTIR and AFM
techniques. The characteristic peaks in FTIR spectra indicated that —-CH2, —CH3 and C=0 groups appeared on the surface of
modified NBG, and also, AFM analysis revealed that the dispersibility of surface modified NBG was improved, significantly. The
above results proved that the desired groups of 3-(Trimethoxysilyl) Propyl methacrylate had been covalently bonded onto the
surface of NBG. Besides, a nanocomposite scaffold was synthesized using the synthesized NBG and polyurethane foam as raw
materials. The morphology of pores, porosity contents, compress strength and bioactivity of the scaffold were studied. The results

showed that the biological scaffolds for use in bone tissue engineering with the basic requirements (90% porosity and 200-600 um

pore diameter) were successfully prepared. The polymer component had no effect on the relationship between the scaffold pores

and bioactivity of bioglass nanoparticles. Improvement of compressive strength and proper bioactivity of the resulted scaffold
showed that it is an acceptable candidate for biomaterials applications.

Keywords: Bioactive glass, Biological Scaffold, Composite, Nano particles, Sol-Gel, Surface modification
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. Hench
2. Hydroxyapatite (HA)
3. (Trimethoxysilyl) Propyl methacrylate
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