Innovative materials shaping technologies for tissue engineering applications.
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Driven by the world-wide interest in regenerative medicine or tissue engineering and the expected benefits for mankind, new approaches are emerging, combining knowledge of materials science, biology and medicine in order to maintain, restore or enhance the tissue or organ functions in the human body. This study overviews the manufacture of the bone scaffolds, with the evolution towards rapid prototyping technologies. 

The evolution from foamed porous structures to well controllable and highly periodic structures is evident when aiming at the manufacture of scaffolds for bone tissue engineering. Emerging rapid prototyping technologies include laser based solidification technologies, e-beam melting and 3D fiber deposition. 3D fiber deposition (3DFD) comprises the extrusion of a highly viscous paste loaded with metallic particle trough a thin nozzle. By computer controlled movement in x, y and z-direction, the porous architecture is built layer-by-layer. After sintering, a highly reproducible and periodic porous structure is obtained. 

Apart from the basic requirements on the substrate, it is believed that surface modification and advanced cell technology are the key elements to stimulate the biology towards a faster healing process. The bioactivity of the scaffolds can be improved by depositing calcium phosphate or hybrid coatings. By carefully tailoring these coatings, they can act as local drug delivery systems.
