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Investigation into the fabrication of scaffolds using bio-compatible polymer

S. H. Park (Graduate School, M.E., KAIST), H. C. Kim (Graduate School, M.E., KAIST),
D.Y. Yang (M.E., KAIST)

ABSTRACT

Most tissue engineering strategies for creating functional replacement tissues or organs rely on the application of
temporary three-dimensional scaffolds to guide the proliferation and spread of seeded cells in vitro and in vivo. Scaffolds
should be satisfied following requirements; macrostructure to promote cell proliferation, pore interconnectivity, pore size
ranging from 200 to 400 um, surface chemistry and mechanical properties. Rapid prototyping techniques have often been
used as an useful process that fabricates scaffolds with complex structures. In this study, a new process to fabricate a three-
dimensional scaffolds using bio-compatible polymer has been developed. It employs a highly accurate three-dimensional
positioning system with pressure-controlled syringe to deposit biopolymer structures. The pressure-activated microsyringe is
equipped with fine-bore nozzles of various inner-diameters. In order to examine relationships between line width and process
parameters such as nozzle height, applied pressure, and speed of needle, experiments were carried out. Based on the
experimental results, three-dimensional scaffold was fabricated using the apparatus. It shows the validity of the proposed

process.
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Fig. 1 Procedure of scaffold fabrication using CAD/CAM
technology
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Fig. 2 Schematic diagram of the fabrication of 3D porous
structured scaffold
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Fig. 4 Molecular structure of PCL
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Fig. 5 Fabrication of 2D PCL solution pattern
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Fig. 6 Relationship between nozzle height (h) and line
width (w)
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Fig. 7 Optimal height of nozzle (h) at various pressure (p)
and velocity (v)
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Fig. 8 Relationship between pressure (p) and line width
(w) for constant speed (5 mm/s). (Inset is
photographs of fabricated lines with various
conditions of pressure. Scale bar is 200 ym.)
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Fig. 9 Relationship between velocity and line width at a
constant pressure (0.4 kg/lcm?). (Inset s
photographs of fabricated lines with various
conditions of velocity. Scale bar is 200 m.)
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Fig. 10 Relationship between effective depositing volume
(L) and line width (w)
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Fig. 11 Additional deposition of PCL solution (Inset is a
magnified image.)
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