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Abstract

Microfluidic chips are a widely investigated technology in a variety of industries because they enable
sophisticated and accurate experiments by manipulating a small volume of fluid. They are created by bonding two
substrates together. In general, a silanol group generated by oxidizing the surface of polydimethylsiloxane (PDMS)
is employed to bond through a siloxane bond. Conventional approaches have several problems, including a
chamber size limitation, the requirement for specific equipment, and a high price. Here, we, for the first time,
present a photocatalyst-based polymer-hydroxylation technique and a microfluidic chip bonding method. Under
long-wavelength (365nm) UV light and proper environmental circumstances (humidity, oxygen concentration,
etc.), the sol-gel TiO, hydroxylated the polymers successfully. Bonding between PDMS- (glass, PDMS, and cyclic
olefin copolymer (COC)) was successful, as proved by the bonding strength test. In this study, we present a novel
approach for hydroxylation of polymers using photocatalysts and provide the groundwork for future research.
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