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Abstract : Tissue engineering requires porous scaffolds which provide cell in-growth space and
tissue regeneration support. Particulate leaching, solvent casting, freeze drying and electrospinning
have been so far employed to fabricate the porous bodies. However, those conventional processes
have inherent limitations in reproducibility, reliability, standardization for commercialization.
Moreover, insufficient interconnectivity of the pores in the scaffolds has often resulted in poor cell
permeability. Layer manufacturing technology has recently been spotlighted as a promising
candidate to overcome those roadblocks, owing to the computer aided three dimensional (3D)
designing and shaping of pore structure. This study aims to fabricate 3D scaffolds for bone tissue
engineering by a modified layer manufacturing process, so called paste extrusion deposition (PED),
and to characterize in vitro and in vivo biocompatibilities of the 3D scaffolds. In this study, the effect
of HA particle size in HA/PCL composite 3D scaffolds on the compressive modulus, proliferation of
osteoblast-like MG63 cells, differentiation of hBMSC has been investigated. Further, fabrication and
characterization of hierarchical 3D scaffolds using nanoporous technology have been studied as
well. In vivo study was conducted by subcutaneous and bony implantation comparing 3D scaffolds
with particle leaching ones.
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