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Organ-on-a-chip with 3D vascular network grown inside the microfluidic chip has attracted attention
for the regenerative medicine engineering and the tissue engineering. However, few studies have
demonstrated such complexed 3D bio printing. In this study, the 3D Bio printing using the femto-
second laser beam with high spatio-tempral resolution has been developed based on the state-of-
the-art Thmo-fludic System Design approaches. The achievements are summarized as follows;

1) The 3D Bio printing with a cavitation-mode was conducted under the pressure control system.
The spatial resolution control can be realized by changing the environmental pressure.

2) The mass transport characteristics of the printed bio-gel was experimentally confirmed by the
novel micro fluidic system.

3) The cell growth promoting substances for the 3D Bio printing was successfully determined.

4) The 3D Bio printing parameters under the cell culturing chamber was verified for the first time.
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Organ-on-a-chip with 3D vascular network grown inside the microfluidic chip has attracted attention for the
regenerative medicine engineering and the tissue engineering. However, few studies have demonstrated such
complexed 3D bio printing. In this study, the 3D Bio printing using the femto-second laser beam with high
spatio-tempral resolution has been developed based on the state-of-the-art Thmo-fludic System Design
approaches. The achievements are summarized as follows;
1) The 3D Bio printing with a cavitation-mode was conducted under the pressure control system. The spatial
resolution control can be realized by changing the environmental pressure.
2) The mass transport characteristics of the printed bio-gel was experimentally confirmed by the novel micro
fluidic system.
3) The cell growth promoting substances for the 3D Bio printing was successfully determined.
4) The 3D Bio printing parameters under the cell culturing chamber was verified for the first time.
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