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Plasmonically-induced optical force spectroscopy for spatio-temporal control of
biomolecular recognition
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We developed a promising method to control biomolecular reactions with the use of
optical force originating from plasmonically-induced strong gradient electric field in the vicinity of
metallic nanostrucutures. Optical forces generated between two metallic nanostructures were
quantitatively and qualitatively characterized by our advanced atomic force microscopy (AFM) with high
force sensitivity. The optical forces were significantly dependent on the incident laser wavelength, and
size and shape of the metallic nanostructures. The strongly-enhanced optical forces enabled us to
increase probability of biomolecular recognition by around 10 %. Finally, as an alternative to the
plasmonic structures, dielectric nanostructures with high-refractive index were developed in order to
suppress laser-induced heat generation toward non-invasive biomolecular analysis.
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