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Abstract: Tissue engineering is an emerging research field that has the potential to restore, regenerate and repair
damaged bone tissue and organs. Tricalcium phosphate and hydroxyapatite biomaterials-based calcium phosphate are
excellent materials that have both osteoconduction and biocompatibility for bone tissue regeneration. In this study,
solution structures were successfully fabricated using a fused deposition modeling system based on deposition and
heating devices. The morphology characteristics of the bioceramic scaffolds sintered at a temperature of 1,300 C were
analyzed by scanning electron microscopy. The effects of various blended TCP/HA ratio on the microstructure and
shrinkage were studied. The mechanical properties of the scaffolds were measured using a compression testing machine
from stress-strain curves on the crosshead velocity of 1 mm/min. The fabricated scaffolds were evaluated by cell
proliferation tests of MG-63 cells. The results of this study suggest that the blended TCP(75 wt%)/HA(25 wt%)
scaffold is an appropriate scaffold for bone tissue regeneration.
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Table 1 Detail of used materials

Bioceramic Source Particle size
powders
Berkeley
TCP Advanced Ave. 100 nm
——— Biomaterials, Ve

HA USA
Mlxmg Source Molecular wt.
materials

R. T. Vanderbilt, M,, 10,000 to
Darvan® C USA 16,000

Sigma-Aldrich,
HPMC USA
PI Sigma-Aldrich, Avg. M,
USA ~25,000 by LS

Pressure control

Fig. 1 Actual images of fused deposition modeling
system (a: FDM system, b: deposition (Z.a)
and Heating (Z.b), and c: temperature and
pressure devices)
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Table 2 Process condition for the structure fabrication

Nozzle

(Inner diameter) 410 pm
Pressure 600 kPa
Temperature )

(Z.b axis) 100 C
Feed rate 200~230 mm/s
Line width 600 pm
Pore size 450 pm
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Shrinkage (%)

Fig.

Flg

Shrinkage result of bioceramic scaffolds
30

25 4

20

TCP TCP(75)/HA(25)TCP(50)/HA(50) TCP(25)/HA(75) HA

3 Shrinkage result of the bioceramic scaffolds
(standard error: within + 1%)

4 SEM images of the fabricated (a) TCP, (b)
TCP(75)/HA(25), (c) TCP(50)/HA(50), (d)
TCP(25)/HA(75), (e) HA scaffolds (left: 3D
view, center: pore view, right: surface view)
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Fig. 5 Compressive strength result
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Fig. 6 Cell proliferation result of the bioceramic
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Fig. 7 SEM images of the cross-sectioned scaffolds
after cell proliferation for 7 days ((a) TCP, (b)
TCP(75)/HA(25), (c) TCP(50)/HA(50), (d)
TCP(25)/HA(75), (e) HA scaffolds)
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