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1. Background

Logo area

1.We proposed hybrid exposure (FMEx) which integrated 3D exposure with femtosecond laser and 2D 
exposure with mask aligner.
2. We succeeded in fabricating a 3D Y-shaped bifurcation capillary vessel model with FMEx.
3. We succeeded in introducing fluid to the fabricated capillary vessel model.
4. We tried the expansion of the diameter of a capillary which was exposed by femtosecond laser.

Causes of death in Japan

Pneumonitis 9.9%

Decrepitude 3.8%

Others 30.7%
Cancer 29.5%

Cerebrovascular disease 10.3%
Cardiac disease 15.8%
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FMEx : Femtosecond Laser and Mask Hybrid Exposure

•Hybrid exposure having two different properties
•Contribution to the reduction of fabrication time
→ 3D capillary vessel model which we can introduce liquid

• 2D
• low resolution
• large region

• 3D
• high resolution
• small region

Mask exposure

Femtosecond 
laser exposure

Inlet, Outlet

Capillary vessel

PDMS

Tube

7. KMPR patterning by 
femtosecond laser exposure
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6. KMPR patterning by
mask exposure

8. KMPR development

9. PDMS molding
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3D capillary vessel model

Expansion of the diameter

Fabrication of 3D capillary vessel model
2. Purpose
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Ink-jet prototyping
3D Fabrication
Over φ500 μm

Previous research of vessel simulator

Photolithography
2D Fabrication
φ10-500 μm

Demand of 3D capillary vessel model

Fabrication of 3D capillary vessel simulator
using femtosecond laser and mask hybrid exposure
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How can we create 3D capillary vessel simulator ? 
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Fabrication condition:
Laser scan speed: 10 μm/s
Laser power: 4 mW
Repetition: 2 times

→ Diameter：2 μm

Fabrication process

5. Conclusions

Blood vessel disease
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Design of Y-shaped bifurcation 
capillary vessel model
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Target diameter: 10 μm

Laser power: 4 mW

Condition of laser scanning:
Scan gap (y-axis): 0.5 μm
Scan gap (z-axis): 1.0 μm
Scan speed: 50 μm/s
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