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Fabrication of ship-in-a-bottle biochips by hybrid femtosecond laser processing

SUGIOKA, Koji
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To fabricate a new type of biochips possessing high functionalities referred to
as ship-in-a-bottle biochips, we developed hybrid femtosecond laser processing, in which
three-dimensional (3D) glass micromachining and two-photon micro/nano polymerization were successively
carried out. The developed technique allowed us to integrate multifunctional components into the 3D glass
microfluidic structures for filtering microparticles and efficiently mixing two kinds of fluids in the
microchannel at the same time. Furthermore, integration of a microlens array combined with center-pass
units realized the ship-in-a-bottle biochip enabling parallel detection and counting of biological cells
with the 100% success rate.
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