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Preparation and Characterization of Polycaprolactone / Layered Double
Hydroxide Nanocomposite for Hard Tissue Engineering Applications

M. Baradaran'?, S.S. Shafiei’*, F. Moztarzadeh? and S.Z. Mortazavi!

1- Stem cell and Regenerative Medicine Department, Institute of Medical biotechnology, National Institute
of Genetic Engineering and Biotechnology, Tehran, Iran
2- Biomaterial Group, Biomedical Engineering Faculty, Amirkabir University of Technology, Tehran, Iran
3- Physics Group, Faculty of Science, Imam Khomeini International University, Qazvin, Iran

Abstract: In recent years the use of nanomaterials in bone tissue engineering scaffold has been considered due to its
Iimitating the structure of natural bone tissue which contains a nanocomposite structure mixed with a three-dimensional
matrix. In the meantime, Polycaprol actone has been used as a bio-polymer in bone tissue engineering applications as a
scaffold. The aim of this study is to develop porous scaffolds made of polycaprol actone/layered double hydroxide
biocomposite, with appropriate mechanical, bioactive and biological properties, for bone tissue engineering application. The
nanocomposite scaffolds were fabricated by the particulate leaching method and freeze-drying method. In this study, MG63
cells (osteosarcoma) was investigated for cellular study. Energy dispersive X-ray analysis confirmed uniform distribution of
ceramic phase in polycaprol actone matrix. The results of mechanical tests showed the increase in young’s modulus after
addition of ceramic phase. The microscopic investigations demonstrated that the pores generated after addition of ceramic
phase and the average size of pores was as large as 100-600um. Also by the addition of LDH, the hydrophilicity of PCL
Increased but the rate of hydroxyapatite formation was delayed due to presence of magnesium ions. The cell culture
experiments confirmed the attachment and proliferation of cells on the scaffolds. The results showed that the fabricated
scaffolds have the potential to be used in cancellous bone tissue engineering.

Keywords: Layered double hydroxide, Composite, Freeze-drying, Tissue engineering, Scaffold
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2. allograft 11. NaOH 20. ethanol displacement method
3. autograft 12. coprecipitation 21. simulated body fluids (SBF)
4. in vivo 13. ageing time 22. phosphate buffer saline
5. poly (e-caprolactone) (PCL) 14. centrifuge 23. Tetrahydrofuran (THF)
6. layered doublehydroxide (LDH ) 15. dichloromethane (DCM) 24. microsphere25. 1,4-dioxane
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