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Development of multi-head deposition system
and fabrication of 3D scaffolds for tissue engineering
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Table 1 Motion specifications of the system

X-Axis Y-Axis Z-Axis
Number of Axis 1 4
Motor Linear motor AC servo motor
Encoder Linear encoder Rotary encoder
Working Area 180 X 180 X 50 mm
Resolution 1.9 nm 1.9nm 15nm
Accuracy +1.6 um +2.4um +5um
Repeatability +0.8 um +1pum +1.5um
Max.Velocity 0.5 m/sec 0.5 m/sec 0.1 m/sec
Max. Acceleration 1G
Pitch & Yaw + 20 arc sec
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Fig. 1 Developed precision multi-head deposition system
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Table 2 Material property of each component

PCL PLGA
Glass transition temperature -60°C 45 ~50°C
Melting temperature >60°C >100 °C
Mole-weight 65,000 50,000 ~ 75,000

85:15
Chemical composition -
(lactide:glycolide)

Single line test of PLGA polymer

Single line test of PCL polymer
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Fig. 2 Result of single line test PCL and PLGA
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Table 3 Process condition for single line test

PCL PLGA
Nozzle size 260 um
Pneumatic pressure 450 kPa 250kPa
Temperature 80 °C 130 °C
Scan velocity 0.5~ 5.3 mm/min
Z contact offset 300 pm
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Table 4 Cell proliferation result of PCL and PLGA scaffold

1 Day 4 Days 7 Days
PCL 0.31+0.09 0.66 £ 0.16 1.28+0.15
PLGA 0.58+0.02 1.07+£0.20 1.90+0.17
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Fig. 5 Cell proliferation result of PCL and PLGA scaffolds
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