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Complete lab-on-a chip or micro total analysis systems (u-TAS)require a wide variety of
microfluidic components for the completion of complex and challenging medical and biological
assays. These components fall into 3 broad categories: sample preparation, sample separation or
analysis, and detection. All three areas must be well developed for a complete system.
Unfortunately, the challenges for integrating all of the various components can be daunting,
especially when multiple physical processes are required, such as: fluidics, electronics, optics,
chemistry, and biology. To minimize the challenge, simple solutions that combine processes into
one structure must be developed. This presentation will focus on how simple microfluidic
platforms can be used to solve complex problems by combining a series of simple, yet powerful,
processes. As part of this work, each area of a lab-on-a-chip system will be explored for how
component demands can be reduced and how simple techniques can be used to combine functions
into one structure. Finally, a discussion of how to multiplex these technologies in highly parallel
ways will be provided. The presentation will explore a few of our recently developed technologies
in particular: human sperm trapping and sorting, pathogen detection, and microarray platforms
for protein and DNA analysis using both SPR and electrochemical detection. A few of our recent
medical device projects will also be highlighted, including a contact lens based fuel cell, a vascular
coupling device, and a nerve regeneration device.
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