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Fraunhofer researchers develop intelligent robots for cleaning and disinfection
Modular plasma system ensures hygienic surfaces

A reduced risk of infection and, as a consequence, a decrease in new infections
are goals that have become even more important during the Corona pandemic.
One important factor thereby is the cleaning and disinfection of potentially
contaminated surfaces. In the “MobDi - Mobile Disinfection” project,

12 Fraunhofer institutes collaborated on the development of new technical
solutions for efficient and target-oriented robot-based disinfection. The Fraun-
hofer Institute for Surface Engineering and Thin Films IST developed a modular
plasma system which can be integrated into these types of mobile disinfection
robots.

Particularly in public buildings or modes of transport, the cleaning and disinfection of
surfaces plays a major role, especially against the backdrop of the current infection
situation. The ideal solution would be for frequently accessed rooms to be thoroughly
cleaned on a regular basis - several times a day, preferably - which, however, is only
possible to a limited extent due to the enormous (personnel) outlay involved. Mobile
service robots could provide a remedy here and, simultaneously, also help to reduce the
risk of infection.

The challenge for the participating researchers lay in finding suitable approaches that
would clean the surfaces efficiently without damaging them in the process. For this
purpose, the project encompassed the testing and evaluation of various disinfection
methods and technologies that can be applied in accordance with the material,
geometry and degree of soiling of the areas to be cleaned.

Using plasma to combat viruses and bacteria

If a gas is supplied with sufficient energy, a plasma can be generated. The plasma
consists of electrons, ionized and excited particles as well as UV light; these lead,
amongst other things, to chemical and biological reactions which are very suitable for
cleaning and disinfection purposes. The Fraunhofer IST focused its attention primarily
on the selection and integration of a suitable plasma source. Due to the application
and integrability, following extensive preliminary investigations a piezo-jet system was
further developed in which the surface material is treated in a gentle manner by means
of a “cold plasma”.
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identified the optimum extraction conditions by means of simulations and then
designed a corresponding concept,” explained Prof. Dr. Michael Thomas, Head of
Department at the Fraunhofer IST. “The utilization of absorbents furthermore ensures
the complete reduction of ozone from the extraction, as a result of which the plasma
source can be used without hesitation for cleaning and disinfection in daily operation.’
The final step in the work at the Fraunhofer IST was the implementation of the
obtained results in an appropriate design and the construction of a complete plasma
system which can be integrated directly into the cleaning robot.

U

Prof. Thomas is very pleased with the successful development. “It is wonderful that we
can provide a small contribution towards making the cleaning and disinfection of
surfaces safer and more efficient - particularly in the current situation,” he explained.
“The result of our research is a completely self-sufficient plasma system with an
integrated generator as well as an extraction system with an ozone-filter unit which,
thanks to its modular design, can be easily incorporated into various cleaning robots.”
The cleaning and disinfection of surfaces, particularly in indoor areas, constitutes an
important field of research at the Fraunhofer IST. Markets here include the interiors of
vehicles and means of transport as well as rooms in sensitive infrastructures such as
hospitals or care facilities.

Modular plasma source for cleaning and disinfection of surfaces.. © Fraunhofer IST, Paul Kurze

The Fraunhofer Institute for Surface Engineering and Thin Films IST is an innovative partner for research and development in surface
technology, with expertise in the associated product and production systems. The aim is to develop customized and sustainable solutions: from
prototypes, through economic production scenarios, to upscaling to industrial magnitudes — and all this whilst maintaining closed material and
substance cycles. The Fraunhofer IST is one of the seventy-five institutes of the Fraunhofer Society, Europe’s leading research organization.
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The plasma disinfection tool of
the Fraunhofer IST. on the
DeKonBot 2 robot of the
Fraunhofer IPA.
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prototypes, through economic production scenarios, to upscaling to industrial magnitudes — and all this whilst maintaining closed material and
substance cycles. The Fraunhofer IST is one of the seventy-five institutes of the Fraunhofer Society, Europe’s leading research organization.



