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Summary of Proposal

Lab-on-a-chip systems have acquired significant interest over the past years due to the possibility of
integrating multiple functions in a compact portable device. Accordingly, femtosecond laser
micromachining as emerged as a capable technique that relies on a non-linear absorption process to
locally alter the material (glass, crystals) properties. Particularly, when applied to fused silica it
enables production of optical layers and microfluidic systems. Moreover, its capacity to integrate
them monolithically and to fabricate three-dimensional devices has a significant potential in this
field.

However, integration of optical and microfluidic systems is not a straightforward task, requiring a
clear understanding of the fabrication process to optimize light coupling/interaction.
Correspondingly, this proposal aims at studying the fundamentals of fs-laser writing and possible
applications for optical sensing, in particular when combining in a single device optical
waveguides, microfluidic channels and polymeric structures constructed by multiphoton
photopolymerization.
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