PLASMA MEDICINE: PREVENTIVE CARE
AND PERSONALIZED MEDICAL TREATMENT
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pressure plasmas, have come into focus for use in medicine in recent
years, with three basic plasma effects being the focus of research and
application interest:
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(I) killing a broad spectrum of microorganisms including multi-re-

Phone: +49 (0) 3834 554 445

sistant bacteria and viruses;
(II) stimulating tissue regeneration by stimulating cell growth, cell
migration and the formation of new blood vessels;
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(III) inducing processes of regulated cell death especially
in cancer cells.
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has now developed into an effective therapeutic option, especially for
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the treatment of chronic wounds. Plasma application in cancer therapy
is the subject of intensive research.

BENEFITS
Non-invasive, painless, physical procedure without
anaesthesia
Various physical-technical possibilities of designing
plasma devices adapted to the respective application
requirements
Up to now, hardly any side effects and no formation of
resistance
No increased genotoxic and mutagenic potential
Further R&D towards comprehensive plasma therapy
systems with integrated monitoring
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WHAT IS PLASMA?
Physical plasma is the fourth state of matter after solid, liquid and gas. By
adding energy, a solid is transformed into a liquid and further into a gas,
whereby the atoms and molecules that form the substance increase in mobility until they move freely in the gaseous state. If energy is added to a gas, for
the particles takes place.
This state of an excited, electrically conductive gas is called plasma. In
addition to freely moving electrons and ions, plasmas contain low-molecu-
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thermal radiation. A rough distinction can be made between hot (thermal) and
cold (low-temperature) plasmas as well as between high-pressure, atmospher-
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ic-pressure and low-pressure plasmas. Cold atmospheric pressure plasmas are
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EFFECTS ON HUMAN CELLS
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The biological and medically relevant effects of cold atmospheric pressure
plasma are primarily mediated via so-called reactive oxygen and nitrogen
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UV radiation can play a supporting role. The reactive species are basically the
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same molecules that are also produced in the course of normal cell metabolism and are used, among other things, as signalling molecules. Thus, cellular

H.-R. Metelmann, T. von Woedtke, K.D. Weltmann (eds.): Comprehensive

treatment which are involved in complex processes like wound healing.
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