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Preparation, characterization and evaluation of mechanical and
biological characteristics of hybrid apatite/ gelatin- chitosan
nanocomposite bone scaffold via biomimetic method

M. Raz', F. Moztarzadeh®, M.A. Shokrgozar®>,M. Ashuri‘and M. Tahriri*

1. Biomaterials Group, Faculty of Biomedical Engineering, Amirkabir University of Technology, Tehran, Iran
2. National Cell Bank of Iran, Pasteur Institute of Iran, Tehran, Iran

Abstract: In this project, we prepared biomimetic nanocomposite scaffolds from gelatin and chitosan and hydroxyapatite and
subsequently the scaffolds were evaluated by common used bulk technique. For this purpose, the nanocomposite hydrogel/apatite
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bone tissue engineering scaffolds were fabricated using applied biomimetic method accompanied with freeze drying technique.
The apatite was precipitated using double diffusion mechanism within gelatin hydrogel in similar pH and temperature to the
human body. Chitosan initial percentage (20, 30 and 40%) was set as variables. Nanocomposites were soaked in glutaraldehyde
solution in order to enhance mechanical properties and make them insoluble in water. Diffusion of calcium and phosphate from
lateral hydrogel into the middle hydrogel caused formation of parallel white layer-formed precipitate. Analysis of precipitates
formed within middle hydrogel for the samples, showed that detected materials are composed of carbonated hydroxyapatite and
dicalcium phosphate dihydrate (DCPD, brushite). Also, mechanical behavior obtained for the scaffolds were comparable with
spongy bone. With increasing chitosan in the composite scaffold, the water up-take was increased from 379 to 661%. Phase
composition, microstructure and structural groups in the composite samples were also characterized by X-Ray Diffraction (XRD),
scanning electron microscopy (SEM) and Fourier transform infra-red (FTIR) analyses. Eventually, the obtained results showed

that the composite contains 20% chitosan had appropriate properties for fabricating bone scaffold.

Keywords: Nanocomposite, Biomimetic, Scaffold, Bone, Gelatin- chitosan, Apatite
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1. tissue Engineering 5. biocompatibility 9. antimicrobial Scaffold
2. biomaterials 6. porosity 10. mineralization

3. growth factor 7. interconnected 11. double diffusion

4, scaffold 8. osteoconductive 12. watet uptake
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