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Abstract

In recent years, the focus of researches in the field of tissue engineering has been on the
preparation of scaffold materials and methods. 3D printing is an emerging technology
that can accurately and quickly prepare bone tissue engineering scaffolds with specific
shapes and structures. One of the most common 3D printing methods is fused
deposition modeling (FDM), the materials used in this method are polymers such as
polycaprolactone (PCL). In this study, 3D printed PCL scaffolds were made and due to
the hydrophobic and non-osteogenic nature of PCL, the surface of the scaffolds was
coated with a 1% solution of hydroxyapatite (HA) and bioactive glass (BG)
bioceramics. Surface modification of PCL scaffolds was done to increase hydrophilicity
and improve cell attachment. Field emission scanning electron microscop (FESEM)
images, Energy-dispersive X-ray spectroscopy (EDS) and mapping of the surface
elements of the scaffolds confirmed the proper coating of PCL scaffolds with HA and
BG bioceramics. The biocompatibility of PCL/HA/BG scaffolds and the cell viability
and attachment on the surface of the scaffolds were investigated by seeding of human
adipose mesenchymal stem cells (hAMSCs) and using MTT test and FeSEM images.
Also, the potential of PCL/HA/BG scaffolds in osteogenic differentiation of hAMSCs
was evaluated by alkaline phosphatase activity —measurement test and
immunocytochemical staining. The results showed that the three-component
PCL/HA/BG scaffolds improved the proliferation and osteogenic differentiation of
hAMSCs, so the PCL/HA/BG scaffolds can be a suitable candidate for bone tissue
engineering applications.

Keywords: Tissue Engineering, 3D Printing, Polycaprolactone, Hydroxyapatite, Bioactive
Glasses.



