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= Capillary flow in thin tubes is a useful phenomenon that
can be utlized to enhance flow of fluids in
microfluidic channels without the need for external
energy.

Extent of capillary rise depends on the radius of the
meniscus of the rising liquid and the diameter of the
micro-channel, This limits the capillary rise in tubes
having a fixed diameter.

Enhancing capillary rise would require reducing tube
diameters; however, this may reduce fluid flow.

There is a need for a capillary rise method that
enhances capillary rise based on the principle of

elasto-capillarity to enhance capillary rise and flow. ) . ) i
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Applications- Flow enhancing vascular implants,
Subsurface irrigation systems, Microfluidic sensors,
polymer micro-devices, inkjet printers, microfabs etc.
Market Drivers-

Cardiovascular implants market projected to reach
$34.59 billion by 2028, reflecting a CAGR of 6.6% ; The;
Global Microfluidics market projected to reach USD

117.13 billion by 2031, growing at a CAGR of 23.98% (b) Rigid Channel (¢) Deformable Channel
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The capillary pressure drop in the channel is enhanced by the deformation of the flexible
membrane wall into the channel reducing the average curvature of the meniscus

Enhanced capillary drop results in increase in meniscus height for flexible wall channels

when compared to rigid wall channels.

Capillary rise height was plotted as a function of aspect ratio of a 1 mm wide micro-

channel with 60 micron thick flexible PDMS wall

Key Features / Value Proposition

—

The method of using a flexible polymer membrane
in micro-channels enhances capillary flow when
compared to micro-channels with only rigid walls.

The experimental data closely follows the
theoretically predicted data for capillary flow in
flexible wall micro-channels.

The use of PDMS a bio-compatible polymer in
fabricating the flexible membrane for the
microchannel enables its application in implants for
humans.

Elasto-capillarity based micro channels enable
steady and predictable flows enabling their
application in sub-surface irrigation systems with
reduced evaporative losses. Whereas, traditional
sprinkler irrigation for lawns and turfs suffers from
wastage due to evaporation.
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Figure: Experimental and theoretical relative increase in
capillary rise height of propane-1,2-diol in vertical deformable
microchannel . The theoretical curve closely follows the
experimental data
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