
Precision Pressure Control System (P2CS)
for Micro- and Mesofluidic Flow and Micro-Systems 

Description of the system Advantages of the system Possible Applications
The Precision Pressure Control System P2CS is designed for a fast, 
precise and artefact-free fluid flow in microchannels and capillaries. 

The goal is to provide highest precision in control over flow dynamics 
and pressures to increase the quality of measurements. 

The P2CS method achieves fastest and best possible flow control 
limited only by physical laws. 

Gentle and ultra low flow rates (low pressure) do preserve embedded 
fragile polymers and biological structures as cells, fast flow rates (high 
pressure) are used for rapid exchange of fluids and to remove dust, 
debris and air bubbles from microchannels. Our most advanced 
systems provide 6 orders of magnitude of flow velocity. 

Continuous transitions between negative and positive pressures 
allow e. g. pulsatile flow.

The P2CS is a simple and compact system and may be accompanied 
by an appropriate pressure source (please contact us for the 
possibilities). 

No contact with fluids, no contamination, no cleaning is required. 
All liquids reside externally. 

No leakage valve needed, therefore no gas loss by the system 
affording you the use of very compact pressure sources.  Further 
we could significantly improve the control response by our new 
patented control method. 

The P2CS is by default equipped with positive and negative 
pressures in each channel with a pressure range from approximately 
-1 bar up to +2 bars permitting oscillatory flow with only one connector 
which is unique on the market. Further we could significantly improve 
the control reponse by our new patented control method, which can 
not be optimized anymore with the given components.

Combining a high pressure (e. g. ±500 mbars) and a low pressure 
sensor (e.g. ±10mbars) provides fast change between coarse and 
ultrafine operations. For example after fast sample-injection with 500 
mbars you may want to position a single cell with few microbar without 
changing the connectivity. 

Resolution down to 1 µbar which corresponds to a water column of 
10 µm are feasible. 

The unparalleled characteristics with a response time of 4 ms and 
rise and fall time* of about 0,3 ms/mbar give you the impression to 
directly push or pull the molecules and objects with your hands. 

The P2CS can be controlled through all standard interfaces (USB2, 
RS232, TCP/IP (optional), Bluetooth (optional). 

Open control protocols allow the use of joysticks, tablets, Raspberry 
Pis, Arduinos and similar, or a classical PC with LabVIEW, Matlab, 
VisualBasic, C, C++ and others.

Java and Python source codes of the control software are provided 
as a starting point for your own developments. 

The P2CS is the most compact system on the market. 

Periodic shear flow assays for aligning polymers or mechanically 
stimulated cells (e.g.cardiomyocytes)

Studies of cell and tissue cultures under varying conditions (varying 
concentrations and gradients)

Pressure driven actuation of membranes, molecules and soft 
materials as gels ans polymer solutions

Single molecule positioning and manipulation

Polymer and nanotube orientation

Droplet based microfluidics

Mixing assays in micro channels

Miniaturized stopped-flow analysis 

Dynamic perfusion during experiment (e.g. in electrophysiology)

Stimulation of signalling pathways, studies of immune responses, 
cytokines, cell growth, morphogenesis, or neurotrasmitters

Cytometrie and FACS

Fluidic tweezers

Droplet generation
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* Our measurements yielded flow stabilization in typically 17ms (10% to 90% 
of full amplitude) without overshoot after 50mbar steps of the nominal value. 
Rise and fall time are similar.
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