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Highly sensitive fluorescence microwave microscope

The Challenge: Optical microscopy is a well-established technique that has wide
ranging applications for imaging molecular dynamics of biological systems. Typically,
these applications rely on external temperature controllers to maintain or change
reaction rates of these biological systems. With increasing interest in applying low
power microwaves to drive biological and chemical reactions, UMBI scientists have
combined optical and microwave-based technologies, and have developed a
fluorescence microscope in a microwave cavity.

UMBI Solution: UMBI investigators have constructed a highly sensitive real-time
fluorescence imaging microscope in a microwave cavity. Microwaves have been shown
to accelerate the rate of chemical reactions and enzyme-catalyzed biological reactions.
With the Fluorescence Microwave Microscope, the inventors have found a means to
optically image biological systems inside microwave cavities during the application of
microwave pulses.

Commercial Applications:

Real-time imaging of microwave or radiofrequency driven biomolecular reactions
including protein-protein, DNA-protein, RNA-Protein, DNA-RNA, chemical-protein,
chemical-DNA interactions in prokaryotic and eukaryotic organisms, at interfaces, on
surfaces and in solutions.

Advantages:

With the fluorescence microscope in a microwave cavity, an analysis of the microwave
effects on the interactions of biomolecules in vitro and in vivo is now possible. While we
have currently demonstrated applications that are limited to the imaging of bulk
solutions, work is now underway to construct a confocal microscope that will allow us to
perform single molecule and fluorescence correlation spectroscopy experiments.

Stage of Development: Working prototype has been built.
Patent Status: A PCT patent application is pending

Licensing Potential: UMBI is seeking non-exclusive and exclusive licensees to all or
part of this technology. The UMBI inventors would welcome the opportunity to work
with any licensee to further refine or extend the capabilities this invention.

Inventors and UMBI reference: Geddes and Previte, 07-018
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