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Globalization has led to the increased mobility of people and information, which has had undeniable benefits. However, this increased mobility has also created increased threats to health and security, most notably from disease and terrorism. Research in molecular diagnostics can mitigate these threats by transforming the way diseases are diagnosed and chemical and biological threats are identified. Thus, there is a need for reliable, sensitive and widely deployable detection platform that can provide the benefits of enhanced sensitivity and selectivity with simplicity and cost-effectiveness.
NU-NSEC researchers have developed a microcantilever platform that meets these criteria and can be integrated into a miniaturized device. This technology provides realistic prospects for applications spanning many fields including biological and chemical sensing, inexpensive healthcare diagnostics, point-of-use environmental monitoring, and detection systems for biodefense, among others.
The system uses molecular binding-induced surface stress to monitor specific biochemical binding events with high sensitivity. When specific molecules bind, they produce surface stress, leading to deflection of a microcantilever in the nanometer range that can be monitored by optical or electrical means. The team used these nanomechanical responses to detect cholera toxin using microcantilevers functionalized with Nanodiscs (a ring of proteins with specific receptors). The cholera toxin molecules bind to Nanodiscs that are immobilized on the microcantilever surface, which creates stress that affects cantilever deflection, and leads to a measurable and reproducible change in the output signal. The nanomechanical detection paradigm, especially with the novel label- and optics-free all-electronic mechanism enabled via transistor-embedded microcantilevers, is readily expandable and can address many emerging biochemical sensing needs. 
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(A) Schematic of receptor-incorporated Nanodiscs immobilized on the cantilever surface for the detection of cholera toxin. The cantilever response from binding of toxin molecules is monitored optically, (B) The microcantilevers with embedded transistors enable electrical monitoring of the cantilever’s nanomechanical response.


Credit: Tark and Dravid, Northwestern University.








