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Nanomaterial-based sensors (“hanosensors”) are attractive detection tool to detect multiple
disease biomarkers swiftly and at point-of-care. These nanosensors make use nanometer-
sized particles with unique physical, optical, and electrical properties to induce enhanced
output signals in response to the detection and/or changes in concentrations of analytes. In
this talk, | will discuss my group’s effort in using one of the nanosensors, surface-enhanced
Raman scattering (SERS) nanosensors for various biomedical applications. SERS utilizes
metallic nanoparticles such as Ag and Au to harness incoming light excitation, concentrate
surface plasmon resonances, and boost the Raman vibrational signatures of biomarkers for
ultrasensitive detection. Firstly, | will discuss various SERS platform fabrication strategies to
bestow desirable chemoselectivity and increase target analyte/biomarker affinity to achieve
higher detection sensitivity and selectivity. | will also highlight various emerging research
strategies which utilize machine learning algorithms for rapid on-site prediction of disease
infection. Specifically, how chemometrics and machine learning algorithms can transform the
assimilation and interpretation of complex spectral data in biological samples by discerning
more patterns hidden within the data, to achieve high throughput data analysis, sensitivity, and
disease prediction. | hope these insights can stimulate the development of innovative and
hybrid detection methods across the entire analytical discipline to resolve longstanding
challenges in biomarker and analyte sensing and detection.
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