
Fabrication of Hydrophobic Nanostructures by Injection 
Molding Using Gas-permeable Mold

背景 Back Ground

研究内容

Gas-permeable mold

Nanoimprinting using gas-permeable mold

20μm 20μm

No gas permeability Gas permeability

Our study

Collaboration of injection molding and nanoimprinting

【Result】 Material: Hyaluronic acid
（High molecular and high viscosity）

Nanoimprint
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Cosmetics/pharmaceutical 
applications

Methods Results

Conclusion

Synthesis of gas permeable molds SPM images 

Contact angle measurement

Titanium dioxide silicon dioxide 
(inorganic)

Gap

Height: 300 nm Pitch: 400 nm

2.5 μm 2.5 μm

2.5 μm 2.5 μm

2.5 μm

Repeat: 3000 cycles

Reticulated chains and ring structures 
formed a porous structure and 
conferred  with gas permeability.

Only a partial change in mold structure
(no need for major equipment changes)

We suggest advanced microfabrication technology 
using nanoimprint and injection molding.

Nanostructures could be fabricated 3000 times.   Contact angle: ＋46°Nanostructures could be fabricated 3000 times.   Contact angle: ＋46°

Hydrophobic 
materials

Pitch: 250 nm

Penetrates without pain

Antifouling plastics

Caused by air and 
gas entrapment

Conventional

17.5 mm/sFilling speed

220 ℃Melt temperature

30 ℃Molding temperature

20 MPaHolding pressure

10 sHolding pressure time

10 sCooling time

Processes

Molding was possible

Continuous molding of 
3000 shots was possible

Molding for more 
than 3000 shots 

would be possible

+46

(For water)

・Low cost   ・Mass production 
・High machine popularity

・High resolution

By 3D machining 
of maraging steel

Strength is improved by containing Ti
Strength is controlled by mixing Si and Ti.

Curved surface

Advantage

Resolution: 300 nm
1. Low cost
2. Mass production

Applications
Injection molding 
3000 cycles and more

Improve the effects of 
gas during molding

The potential to be applied to all 
kinds of products in our daily lives.

Gas permeation through gaps 
in cross-linked structures


