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During the past 27 years, single-molecule fluorescence detection has majorly benefited the
field of biophysics by providing a high spatiotemporal resolution. The 2014 Nobel Prize in
Chemistry was awarded to Hell (Goettingen), Moerner (Stanford), and Betzig (Janelia) for their
work in this field. The first single-molecule fluorescence was detected by Keller and coworkers
(Los Alamos) in 1989. They were also first in separating DNA fragments using single-molecule
fluorescence.
The speaker will talk about studying single nanometre scale objects in a controlled manner in
a liquid solution, an open problem originally proposed by Keller and now solved. He will also
explain the development of a one-dimensional nano fluidic device, which confines single
molecules in two dimensions and generates a one-dimensional flow by using a highthroughput nano fabrication process using electron-beam lithography, reactive ion etching,
and shadow-angle-electron-beam deposition to prepare the required nano fluidic device. This
nano fluidic device was able to detect single organic dye molecules, nano dots, and small DNA
molecules using two-foci fluorescence correlation spectroscopy.
Finally the speaker will discuss his current work on integrating opto-nanofluidic devices to
study problem like protein misfolding and aggregation at single-molecule level.
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