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Abstract:

Biosensor technologies that enable the rapid measurement of disease
biomarkers in unprocessed biological samples, including blood, urine, saliva, and
cerebrospinal fluids, remain elusive and highly sought after. The ultimate goal are
devices that can be used with minimal training by physicians and patients to provide
actionable information at the point-of-care (PoC). In addition to simplicity, analysis
speed and sensitivity are critically important metrics for PoC biosensors but the
technology must also provide for sensor-to-sensor reproducibility, manufacturability, and
low cost.

A new approach to PoC detection of protein disease markers involves the use of
virus particles, rather than antibodies, within a bioaffinity capture layer. Relative to
antibodies, virus particles have several advantages that make them attractive for
emerging PoC sensor technologies: First, virus particles can be engineered to bind
virtually any protein — even toxic proteins for which antibody development is difficult.
Second, virus particles are less thermally and chemically labile than antibodies,
dramatically simplifying the storage and transport of biosensors that rely on virus—based
bioaffinity layers. Finally, virus particles that are capable of antibody-like affinities can be
produced in quantity for far lower cost.

In this talk | describe a PoC biosensor that exploits electrodeposited bioaffinity layers
that consist of a composite of virus particles with an electrically conductive polymer, poly(3,4
ethylenedioxythiophene) or PEDOT.
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