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Abstract 

Nanomaterials and nanostructures have become the enabling technology for enhancing the 

performance of the micro-nanodevices for biosensing and diagnostics. These devices and systems 

would have broad impact in health care, biomedical engineering, life science, and personalized 

medicine. The objective of research at our lab is to develop a variety of new nanostructure-enabled 

bio-analytical tools with improved functionality and performance. Optical and electrical effects on 

biomolecules and cells in micro-nanoscale domains are utilized for enhancing the performance of these 

devices and systems. Detection is achieved with both fluorescence and label-free methods. In this talk, 

I will cover a couple of research topics. The first topic is about an optical sensing platform and its 

applications for label-free detection of disease biomarkers and plant hormones. The second topic is 

about a fluorescence-enhancement platform for immunosensing and cell secretion monitoring. Given 

their ultra-sensitivity, high specificity and selectivity along with their operational simplicity, 
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 inexpensiveness and portability, these technical platforms can be developed for point-of-care (POC) 

diagnostics. 
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