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Organ-on-a-chip with engineered micro tissues grown inside the microfluidic chip is quite essential

for the tissue engineering. In this study, the 3D Bio printing technique using the femto-second laser
beam with high-spatial resolution has been developed based on the state-of-the-art System Design
approach. The achievements are summarized as follows;

1) The optical setup for the 3D Bio printer composed of the femto-second laser and high precision
3D mechanical stages was constructed. The proposed system can achieve the laser irradiation
control with a sub-micron spatial resolution and high-degree-of-freedom.

2) The chemical properties of the Bio-gel suitable for the 3D Bio printing was successfully
confirmed. Furthermore, the irradiation conditions such as the fluence, scan speed, and the
repetition rate were experimentally determined. In the experiment, two printing modes were
observed, the ablation mode with lower fluence for the high precision printing and the cavitation
mode with higher fluence for the high efficiency printing.

3) The microvascular remodeling in vitro using our 3D Bio printer was demonstrated for the first
time. The lumen of the human umbilical vein endothelial cells was successfully observed.
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Organ—on—a—chip with engineered micro tissues grown inside the microfluidic chip is quite essential for the tissue engineering. In this
study, the 3D Bio printing technique using the femto—second laser beam with high—spatial resolution has been developed based on the
state—of—-the—art System Design approach. The achievements are summarized as follows;

1) The optical setup for the 3D Bio printer composed of the femto—second laser and high precision 3D mechanical stages was
constructed. The proposed system can achieve the laser irradiation control with a sub—micron spatial resolution and high—degree—of—
freedom.

2) The chemical properties of the Bio—gel suitable for the 3D Bio printing was successfully confirmed. Furthermore, the irradiation
conditions such as the fluence, scan speed, and the repetition rate were experimentally determined. In the experiment, two printing
modes were observed, the ablation mode with lower fluence for the high precision printing and the cavitation mode with higher fluence
for the high efficiency printing.

3) The microvascular remodeling in vitro using our 3D Bio printer was demonstrated for the first time. The lumen of the human
umbilical vein endothelial cells was successfully observed.
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