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Abstract: Recently, three-dimensional scaffolds and nanofibers are being developed for bone tissue regeneration. In
this study, we fabricated a hybrid scaffold using a nano-micro precision deposition system. The fabrication process
involved the application of the solid freeform fabrication (SFF) technology and electrospinning. The hybrid scaffolds
were combined using micro scaffolds and nanofibers. The nanofibers were deposited on each layer of the micro
scaffolding using the electrospinning process. The micro scaffolds were fabricated using the SFF technology at a
temperature of 100 °C, pressure of 650 kPa, and scan velocity of 250 mm/s. Nanofiber fabrication was conducted by
means of electrospinning using the flow rate, solution concentration, distance from the tip to the collector (TCD), and
voltage. The nanofibers were fabricated using a flow rate of 0.1 ml/min, voltage of 5 kV, TCD of 1 mm, and 10 wt% of
solution concentration. MG-63 cells were seeded into the hybrid scaffold for the purpose of its evaluation.
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Fig. 1 Actual images of nano-micro precision deposition
system
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Table 1 Process condition for PCL and hybrid scaffold

fabrication
Micro scaffold Nanofiber
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Flow rate - 0.1 ml/min
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Fig. 2 Actual images of PCL and hybrid scaffolds; (a) top
view, (b) front view
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Flg 3 SEM images of scaffold; (a) PCL scaffold, (b)
hybrid scaffold, (c) top view of (a), (d) top view
of (b), (e) pore size of (a), and (f) pore size of (b)
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Fig. 4 SEM images of cross-sectional scaffold; (a) PCL
scaffold, (b) hybrid scaffold, (c) pore view of (a),
and (d) pore view of (b)
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SEM HV: 20 .00 kv
View fieid: 670.0 pm
SEM MAG: 283 x

WD: 45,48 mm
Det: SE
Date(m/d/y): 04710/14

SEM HV: 20.00 kV
View field: 870.1 pm
SEM MAG: 283 x

Fig. 5 SEM images of cell-attached (a) PCL and (b)
hybrid scaffolds after cell proliferation for 7 days
in culture
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