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Two topics will be presented in this presentation: nanostructured material synthesis and medical engeneering. 
Both low pressure and atmospheric pressure plasmas are used in these applications.

Для рассмотрения представлены две темы: синтез наноструктурированных материалов и медикамен-
тозное проектирование. При их применении используются как плазма низкого давления, так и атмосферное 
давление.
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Nanoparticles have properties different from their bulk because of their high surface-to-volume-ratio. Nanoparticles 
of metals with specific electron configurations are especially interesting because they exhibit localized surface plasmon 
resonance in visible light, which makes them promising materials in photocatalysis, photovoltaics, sensing application 
and photothermal therapy. 

Promising nanomaterial are bimetallic gold-silver nanostructures. They are commonly prepared chemically in a colloidal 
solution producing waste products and using stabilizing agents attached to their surfaces that limit their applications, e.g. as 
sensors. A plasma-based deposition method for gold and gold-core silver-shell nanoparticles on a support is presented, that is 
solvent free, requires minimal waste products and has potential for large-scale application. For nanoparticle synthesis, a thin 
film was deposited by magnetron-sputtering and followed by thermal annealing. Gold nanoparticles with diameters between 
2 nm and 100 nm could be synthesized. With increasing gold amount, they grew from spherical to oblate shapes that showed 
transverse and longitudinal localized surface plasmon excitation in the visible region.

Subsequent deposition of gold and silver layers followed by thermal annealing resulted in gold-core silver-shell 
nanostructures. Increasing the silver ratio caused an increased silver shell thickness and the additional appearance of 
smaller pure silver nanoparticles. 

These plasmonic nanoparticles have great potential in sensing and photocatalytic large-scale application.
The medical application of cold atmospheric plasma (CAP) is a new and innovative field in human but also veterinary 

medicine. Three general biological CAP effects are most relevant for medical application: 
• its potential to inactivate a broad spectrum of microorganisms including multidrug resistant ones; 
• its potential to stimulate cell proliferation and consequently to promote tissue regeneration; 
• its ability to inactivate mammalian cells and especially cancer cells by initialization of the programmed cell death 

(apoptosis).
These biological plasma effects are mainly mediated via changes to the liquid cell and tissue environment by reactive 

(redox-active) oxygen and nitrogen species. Because many of the plasma-generated reactive species are part of regular 
physiological and biochemical processes in mammalian cells, organisms have effective systems to respond to exogenous 
challenges from reactive species. Consequently, it was demonstrated repeatedly that CAP application does not cause 
increased risk for unwanted side effects, especially genotoxic or mutagenic effects. 

Currently, first clinically successful outcomes are achieved in chronic wound healing. The use of plasma for cancer 
treatment is subject to intensive research. Other promising applications are expected in dentistry. 


