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Abstract

The talk describes the applications of droplet microfluidic-based platforms for pathogen detection and antimicrobial susceptibility testing

(AST). | will first introduce droplet magnetofluidics, a technology that eliminates the need for large, complex instrumentation and fluidics
typically associated with clinical laboratory nucleic acid amplification testing. Droplet magnetofluidics facilitates facile extraction and
purification of nucleic acid targets from clinical samples and concentrates them into a small volume for amplification detection. The assay
miniaturization helps maximize the thermocycling speed and minimize reagent consumption, thereby enabling a molecular test with a short
turnaround time and a low assay cost. The magnetofluidic diagnostic platforms have demonstrated clinically relevant sensitivity and
specificity for Hepatitis C viral infections, sexually transmitted diseases, COVID-19, and HIV. Furthermore, | will present a microfluidic single-
cell biosensing platform that employs droplet microfluidics to enable pathogen detection without performing nucleic acid amplification via
hybridization detection of 16S rRNA from single bacterial cells. In-droplet quantitative measurements of genetic contents or metabolites
from single bacterial cells provide a surrogate for accelerating AST. When applied to urinary tract infections, the droplet-based single-cell
platform achieved both pathogen identification and AST from urine samples in 30 minutes, as opposed to 2-3 days by conventional culture-
based methods. Finally, | will introduce a versatile combinatorial droplet platform for automated high-throughput screening of antibiotic
combinations. This platform significantly reduces reagent consumption compared to standard microtiter-based methods, enabling on-
demand, scalable creation and examination of antibiotic combinations for therapeutic purposes.
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