AUSK| XA H=EHS
s 2 JHE

Development of the flow behavior model for
3D scaffold fabrication in tissue engineering
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Fig. 1 Laminar flow through a circular needle
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Fig. 2 Velocity distributions for laminar flow
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Fig. 3 Schematic diagram for heat transfer in a needle
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The curve fitting of the viscosity
and shear rate of PCL polymer
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Fig. 4 Relationship between shear stress versus shear rate of PCL
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Table 1 Conditions for flow behavior model

Material Polycaprolactone
Density 1.146 g/ml
Applied pressure 350 ~ 650 kPa
Ambient pressure 100 kPa
Temperature 80 ~120°C
Diameter of needle 200 pm
Length of needle 3mm
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Table 2 Flow rates measured for various conditions

Pressure (P)
Flow rates (g/sec) I —3551p2 T 500kPa | 650 kPa
80 °C 0.89 1.15 1.50
Temperature | 90 °C 1.45 1.78 2.44
M 100 °C 2.07 233 3.24
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Fig. 5 Comparison of simulated model and experimental result
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Fig. 6 Bio-tooth shaped scaffold
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