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METAL-ENHANCED BIOLUMINESCENCE: AN APPROACH FOR MONITORING BIOLOGICAL

HYPERLINK "http://dx.doi.org/10.1063/1.3086283" LUMINESCENT PROCESSES
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In this research, the observation of metal (plasmon)-enhanced bioluminescence is reported. Bacteria, which are capable of generating specific bioluminescence signatures upon metabolic changes (general toxicity), have been studied from both glass and silvered glass microwell bottoms, where the silvered microwells have been modified with surface deposited silver island films (SiFs). The presence of the SiFs plasmon amplifies the near-field bioluminescence signatures, < 50 nm from the surface, enabling amplified detection of the reporter bioluminescence indicating sample toxicity. Using our approach a greater than fivefold enhancement in far-field bioluminescence occurs with much greater enhancements in the near-field predicted. Whole cell optic biosensors have been already proposed for use in many environmental applications.1,2 Thus, increasing the light intensity will invariably increase the sensitivity and eventually the attractiveness of these constructs in the future.

1      R. S. Marks, D. C. Cullen, I. Karube, C. R. Lowe, and H. H. Weetall, [Handbook of Biosensors and Biochips] [Wiley, New York] [2007].

2     T. Fine, P. Leskinen, T. Isobe, H. Shiraishi, M. Morita, R. S. Marks, and M. Virta, [Biosens. Bioelectron] [21] [2263-2269] [2006]
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