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PRELIMINARY RESULTS
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16 integrated peristaltic pumps, pressure in control channels containing water. microfluidic device with 1 control channels containing air.

made with 2mm x 1mm X 200um Half-round flow channels 250um high, 1000um wide, integrated peristaltic pump, Basic design with a FlexDym™ membrane and Polystyrene

macro-valves. are filled with blue food colouring. made with 2mm x 1mm X flow layer with half round flow channels 300um high,
180um macro-valves. 1000um wide, are filled with red food colouring. %
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Flow rate measurements

Membrane thickness analysis

The PDMS membrane thickness was analysed under

101 100 110 010 011 001
/ VK-X 3000 Keyence microscope. On the same chip,
the membrane had different heights going from
around 300um to 80oum. The membrane is too thick
I_/P—Txl and not flexible enough, which means that it can't
expand properly, leading to poor valve closure.

Peristaltic pump 6-phase actuation pattern [2].
1: valve actuated (closed), 0: valve normally open.
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CONCLUSION & OUTLOOK } \

« Flow rate up to
28ul/min,  under
0.5 bar pressure, at
20Hz actuation.

* FlexDym™ is a promising material as it offers low molecule absorption,
scalability via injection molding, and biocompatibility [3].

« This technology is adaptable to every kind of OoCs model in a 96-well
plate.
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*  Delamination
occurred at the
bottom valve.

« QOur current challenges are to find an optimized protocol to overcome
bonding issues and fabricate those devices using FlexDym™ reliably.

* In the future, this technology is destined to be upscaled to fit a 96-well
plate and bring automated nutrient delivery to the u-3D cardiac tissues
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recirculation chip with a FlexDym™ membrane
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