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Plasmonics has emerged as an attracting scientific realm in past two decades owing to its 

anomalous optical properties (both in near- and far-field) and its potential applications in sensing, 

display, and solar energy. Taking advantage of the plasmon-enhanced local field in proximity of 

metallic nanostructures, surface-enhanced Raman scattering (SERS) provides potential to detect 

chemical and biological traces. We have developed a two-dimensional SERS-active substrate which 

confers highly uniform, reliable Raman enhancing ability, enabling many sensing applications. These 

advantageous characteristics are enabled by high-density, uniform, stable Ag nanoparticles configured 

as a closely packed array within anodic aluminum oxide (AAO) nanochannels, thus producing 

enhanced local field residing between adjacent nanoparticles separated by sub-10 nm gap [1]. Its 

fundamental electromagnetic enhancement mechanism was studied with far-field and near-field 

optical characterization tools as well as with high-precision electrodynamic calculation [2].  

In this presentation, I will show the development of a high-speed detection platform based on this 

SERS-active substrate and its four critical sensing applications in food adulteration, environmental 

pollution and clinical microbiology. First, adulterated Cu chlorophyll in vegetable oils was detected 

by this platform with a limit of detection of 0.5 ppm. The faked olive oils could be spotted on site 

within minutes [3] which are in contrast to days needed with conventional hyphenated analytic 

methods that are performed in designated laboratories. Second, highly toxic hexavalent chromium and 

cyanide in industrial effluent water were identified within half a day, enabling high-speed screening 

and on-site monitoring [4]. Third, a newly developed classification method (SLDA), separating 

specific features from fluctuation in data, effectively speciated the characteristic SERS spectra of 

different mycobacteria species, better than conventional classification methods [5], providing a simple 

way to differentiate Mycobacterium tuberculosis from non-tuberculosis mycobacteria. Fourth, 

characteristic SERS signatures of bacteria were used as biomarkers for antimicrobial susceptibility 

testing [6]. The results were obtained within four hours and thus provided timely information for 

antimicrobial administration of patients.  
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