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Abstract:
A novel flow sensor is presented to measure the flow rate with-
in microchannels in a real-time, noncontact and nonintrusive
manner. This patented sensing technology can be further used
in measuring a physical characteristic of a fluid in a microflu-
idic system.

The sensing platform includes a microfluidic chip that has
a thin deformable membrane that separates a microfluidic
channel from a microwave resonator sensor. The membrane
is deformable in response to loading from interaction of the
membrane with the fluid. Loading may be fluid pressure in
the channel, or shear stress or surface stress resulting from in-
teraction of the membrane with the fluid. The deformation
of the membrane changes the permittivity in the region prox-
imate the sensor. A change in permittivity causes a change in
the electrical parameters of the sensor, thereby allowing for a
characteristic of the fluid, such as flow rate, or a biological or
chemical characteristic, to be measured.
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