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Abstract

There is an increasing need to develop rapid, simple, cost-effective sensor devices for screening multiple pathogens for homeland defense applications. The multifunctional biochip (MFB) is a unique system that allows simultaneous detection of multiple biotargets using DNA and antibody probes simultaneously. The MFB is an integrated multi-array biochip, which combines integrated circuit elements, an electro-optics excitation/detection system, and bioreceptor probes into a self-contained and integrated microdevice. The integrated biochip incorporates air sampling capabilities and cell lysis sample preparation that will feed into a microfluidics sampling platform coupled to an integrated circuit microsensor array biochip. 

An important application of miniaturized biochip devices involves the detection of biological pathogens (e.g., bacteria and viruses) present in the environment. We have successfully demonstrated the multi-functional capability using the biochip as both an antibody-based and DNA sensor.  An immunoassay for E. coli and DNA hybridization for B. anthracis were carried out, and subsequently both assay sites were read on the biochip. We have demonstrated high sensitivity and possibility of quantitative detection. Using an antibody-based assay, we have demonstrated limits of detection of B. globigii, of less than 300 organisms. The assay format used a capture antibody immobilized on a substrate (with other binding sites blocked) to capture the organisms. Following the capture step, a primary antibody against B. globigii and a secondary anti-species antibody conjugated to alkaline phosphatase were added and subsequently, the enzyme substrate.  The results of this study indicate the biochip could provide an important warning tool for exposure to pathogenic agents for homeland defense. 
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