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The goal of this research project is to develop non-invasive detect-to-warn sensors to identify the threshold concentration and the components of combusted/partially combusted fossil fuels and the particulate matter, from an environmental sample that would result in human performance decrements.  This will be achieved by using biological cells with excitable cell membranes as the sensors as well as the transducers.  Micro and nanofabrication technology with bioelectronic tools such as dielectrophoresis will be integrated to electrically assemble cell arrays on a nanoporous substrate with micro fluidic and in-situ micro probing capabilities as well as simultaneous electrical as well as optical characterization capabilities. Size and dielectric property variation based separation of the multiple components of the sample will be achieved. 

The sensor platform will demonstrate the successful identification of multiple chemical analytes based on the electrical activity measurements obtained from the individual sensing sites. Measurable changes to the extracellular electrical activity (voltage variations) due to the effect of the specific separable chemical analytes from the mix, from specific sensing sites will be recorded in an in-situ manner. This will be analyzed to yield unique electrical identifiers or “signatures” for each of the components of the sample mix. The “all-or-none” switch like behavior of biological cell membranes will be exploited to determine the detection thresholds for individual chemical analytes. Preliminary research has demonstrated parts per billion, sensitivity in recognition of individual chemical agents from a mix. The global goal is to develop multidisciplinary research by amalgamating material science, electrical engineering and biology, to positively impact the quality of human life.
