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Cell-Based Biosensors

The detection of environmental threats is a problem of significant concern for military and
civilian communities. Conventional methods for detecting environmental threats are primarily
based on chemical, antibody- or nucleic acid-based assays, which rely on defined chemical
properties or molecular recognition to identify a particular agent. In the absence of a priori
knowledge of the threat, the use of broadly sensitive detectors that exploit functional biology
offer a means of detecting unanticipated threats. During this seminar, progress achieved at the
Naval Research Laboratory towards the development of a portable biosensor system will be
presented. The prototype biosensor system relies on living neuronal networks cultured on
substrate integrated microelectrode arrays. Changes in the inherent electrical activity of these
living neuronal networks are used as the basis for detection of neuroactive compounds and
toxicants. The cultured networks respond to a wide array of environmental threats including
neurotoxins, organophosphates, and metal toxicants. Applications of cell arrays that probe
biological activity extend beyond environmental detection to the screening of candidate
therapeutics. Future challenges and research opportunities, such as stem cell-derived biosensors
and novel electrode arrays, will be presented.
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