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Nano - Channel Fabrication Technology and Its Application to Bio Devices

K. V. Tabata, M. Sugiyama, S.Yamamoto, O.Nukaga, and T. Suemasu
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A fabrication technology of nano-ordered flow channels with high aspect ratio has been developed. This technol-
ogy is based on both an internal modification of silica glass by femtosecond laser irradiation and a wet chemical
etching of the internal modification. By controlling nano periodic structure generated by the irradiation, nano-or-
dered flow channels can be obtained inside the silica glass. Using this technology, nano-channels, which width is
less than 100 nm and length is more than 2 mm respectively (therefore the aspect ratio is more than 20000), were
successfully demonstrated. In this study, some bio devices utilizing the nano-channels are attempted and evaluated.
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(a) Schematic image of irradiation
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Fig. 1. Internal modification of silica glass by femtosecond laser.
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Fig. 2. Photo of nano-channels fabricated by
femtosecond laser assisted etching.
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Fig. 3. Schematic image of single bacterium culture
device.
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Fig. 4. Photo of single bacterium culture device.
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Fig. 6. Photo of droplet formation device.
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(a) BHREE— NEZ
(a) Optical microscope image

(b) HHE— R
(b) Fluorescence microscope
image
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Fig. 8. Enzyme reaction inside a droplet.
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