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Application Note 

Micropumps for Cell Culturing and Tissue Engineering 

As the field of cell culturing develops further towards more 

complex culturing systems and tissue engineering, the demand for 

flexible and active supply of cell culturing media increases. While 

cell culturing is often carried out under static conditions, nowadays 

advanced procedures like active perfusion of cells improves results. 

Since the cells are continuously supplied with culturing media more 

realistic culturing conditions are provided enabling variations in the 

culture media over time and also limiting the risk of contamination. 

In addition, due to the more natural so called “organotypic” 

culturing, 3D structures for tissue engineering can be achieved. 

The need for continuous fluid supply brings the mp6 micropump 

into play. Being a miniaturized membrane pump with a footprint of 

only 15 x 30 x 3.8 mm³ it offers several advantages over 

conventional pumps. Providing a virtually pulseless flow due to the 

low displacement volumes of maximum one microliter, optimum 

culturing conditions are assured. Having only a single material 

certified according to USP class VI / ISO 10993 in contact with the 

medium minimizes the risk of incompatibilities or long term 

contaminations. Dependent on the target procedure both flow rates 

of a few ml/min or in the µl/min range can be addressed with a 

single product. Due to the continuously adjustable flow rate, the 

pump can be easily tailored to the individual needs. In comparison 

to other products in the field, because of the simple design and 

optimized flow path, the pumps are very robust and reliable which 

has been proven by numerous customers from both the academic 

and industrial sector. Using active perfusion on HepG2 cells, 

positive effects on the hepatic differentiation and low proliferation 

rates were observed using the mp6 micropump for fluid supply. 

While perfusion culturing also enables long term experiments, in 

most cases the system is inspected and maintained one to two 

times a week. As the lifetime of the pumps is verified with more 

than 5.000 hours this is not a limiting factor. Being manufactured 

in quantity the mp6 micropump allows a weekly replacement of the 

The disinfectant dispenser with 

Bartels micropumps is extremely 

efficient and low-maintenance. 
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Bioreactor with integrated micropump 
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pumps as this is less costly than a re-sterilization procedure of both 

pump and tubing. Stable operation of the pump has been 

demonstrated with standard culturing media including Fetal Bovine 

Serum (FBS) at temperatures of 37 °C and 5% CO2 atmosphere 

inside an incubator. Prior to use, the pumps can be sterilized to 

avoid cross contamination. Both autoclaving (20min at 121°C 

according to DIN 554) and EtO sterilization (10% EtO, 50°C, >60% 

humidity) have been demonstrated without major effects on pump 

performance. As the pumps are used as a weekly disposable in most 

cases, they are sterilized only once prior to operation. 

For small scale applications in a laboratory environment, standard 

evaluation kits including fully adjustable driving electronics are 

available. With its USB interface it allows use in a LabVIEW or 

other software environment. For more customized applications, 

miniaturized driving modules are available, which can be easily 

implemented into an existing system electronics. As the low power 

consumption allows battery use, all components can be placed 

inside the incubator chamber. 

In summary, combining a smooth flow profile and widely adjustable 

flow rates together with robustness and compatibility with cell 

culturing media, the mp6 micropump provides a well proven unique 

solution for active cell culturing devices. 

In case the standard micropumps are not able to fully cover the 

applications need, Bartels microComponents offers to develop 

tailor-made micropumps, system integration and the development 

of application specific controllers. 

 
 

Please find all the technical data in our “First information” or on our 

Website www.micro-components.de.  
 

Evaluation kit mp6-go! 

http://www.micro-components.de/
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Contact: 

Bartels Mikrotechnik GmbH 

Konrad-Adenauer-Allee 11 

44263 Dortmund Germany 

www.bartels-mikrotechnik.de 

info@bartels-mikrotechnik.de 

Tel: +49-231-47730-500 

Fax: +49-231-47730-501 

 

Videotutorials and other answers can be found on our Blog 

http://blog.bartels-mikrotechnik.de 

or on our YouTube Channel 

https://www.youtube.com/user/BartelsMikrotechnik 
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