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LECTURE ABSTRACT

Lab-on-chip devices have long held the promise of providing a convenient and rapid way to analyze
small amounts of biological samples. However, when pushed to the ultimate limit of single molecule
sensitivity, the detection mechanism is often based on off-chip elements. | will discuss a chip-scale
platform that offers both integrated optical and electrical single molecule analysis. Optical
integration is achieved by using liquid-core waveguides interfaced with traditional photonic
elements to implement advanced functionalities. Examples include multiplex detection of single
viruses, simultaneous detection of proteins and nucleic acid biomarkers, and front-to-back sample
handling and single DNA detection on a single chip. Electrical single molecule analysis is achieved
by integration of solid-state nanopores. Novel nanopore detection capabilities such as feedback-
controlled delivery of single molecules to a fluidic channel and trapping enhanced particle sensing
are demonstrated. The combination of both optical and electrical detection modalities results in a
novel, high throughput platform for single molecule analysis. Specifically, | will review ultrasensitive
performance using the example of both fluorescence and label-free detection of SARS-CoV-2 from
clinical nasal swab samples with single molecule sensitivity.In addition, | will discuss approaches
geared at adapting this platform for point-of-care use, including novel signal analysis algorithms
and implementation of real-time analysis of single-molecule fluorescence signals.
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