Steering of particles by EO actuation
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Capillary Electrophoresis

Capillary Electrophoresis
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Capillary Electrophoresis
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Electro-osmotic damp proofing

Why “damp proofing”?
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Electro-osmotic
damp proofing:
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Electro-osmotic dehydration

Operation principle:

EO flow drives water out of sludge “Smart clothing”
HYDRO_BOT® electroosmotic membrane
is able to pump up to 200 liter/ m2h

(+)
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. http://www.osmotex.ch
(=) Physik Journal 17 (2018) S. 17

http://sdt-h.eu



Electro-osmotic dehydration

Electroosmotic membrane, 300 L/h per square meter

http://www.osmotex.ch



Low voltage cascade pump
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Low voltage cascade pump

 Narrow channels work as
high pressure pump

« Wide channel works in
opposite direction as a
low pressure pump

Disadvantages
* Low flow rate
* Electrode span life
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Porous type electro-osmotic pumps

Whole frit surface is S e st
charged o tace chemisty

Fluid flows through the
tiny irregular channels of
the frit

High flow rates
(Q = 1 mL/min)

High backpressure range
(Ap =1 — 5 bar)

Glass frit with a nominal
pore size of 1 ym
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Liquid ~
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Microfluidic EO Pumps
e —

Pump size: $8 x 4 mm Driving mechanism brings no-puisation flow.
Weight: 0.1 g Realizing pertect stable flow
under feedback control with flow sensor.
: - High pressure with low voltage
K ° & 100 kPa) Coverage from low flow rate to high flow rate.
10 mm No sound noise -
—— with no' mechanical moving part Stable flow under long-time running
Pressure vs. Flow rate Running time vs. Flow rate
250 = 300
Realize high pressure (> 100kPa) (under feedback control)
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Microfluidic EO Pumps

Basic Concept
® Direct mount on micro-channel chips (Pump-on-chip)
® Integrated pump (Reservoir-on-pump)

Less redundant space

+

» Less sample fluid
= Precise flow rate &
flow amount control

Reservoir

Micro-channel chip

http://www.slideshare.net/ogawam/nftapril-2009distribution Nano Fusion Technologies



Microfluidic EO Pumps

Mounted on Microfluidic Chip

Multiple pumps on a chip Realize complex and functional

Flow control by voltage liquid manipulation.

Sample electro-osmotic pumps on a chip

Multi-channe! pow
supply unit

http://lwww.slideshare.net/ogawam/nftapril-2009distribution

Indirect Pumping of Liquid
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Fill up the reservoir
with a sample liquid. aND
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Driving liquid pushes
the sample liquid.

- Bisaivols =" Sample liquid
(tube)

Driving liquid (water)
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Any Kinds of liquids
can be pumped. ‘

Setup with a special reservoir
EO pump

Resernvoir
device

Microfluidic chip

Nano Fusion Technologies



Applications of Microfluidics / Nanofluidics

(Desired) benefits
« Higher sensitivity
~_ + Faster system response
f d * Low fluid volumes consumption
/ « High throughput analysis

 Controlled microenvironments for
studies of fundamental cell biology

._ * Lower costs
w7 * Realization as lab-on-a-chip!
http://www.gene-quantification.de/lab-on-chip.html .
« Or even organ on a chip

Hagmeyer et al. Physik Journal 15 (2016)




