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Uplatnenie vysledkov projektu

medicina, hygiena, diagnostika rychlych dejov, analytika vody, environment,
polnohospodarstvo, spracovanie potravin

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Zakladnym cielom projektu bola aplikacia studenej plazmy generovanej elektrickymi vybojmi
vo vzduchu pri atmosférickom tlaku na r6zne mikroorganizmy a ich spolo¢enstva (biofilmy) vo
vode a na povrchoch, skimanie plazmou indukovanych procesov v bunkach
mikroorganizmov, vysSich organizmov a v tkanivach a optimalizacia procesov plazmovej bio-
dekontaminacie. Porovhanim r6znych druhov plazmovych vybojov a priameho a nepriameho
pbésobenia plazmy na bunky sme scasti rozliSili ulohy jednotlivych agentov (faktorov) plazmy a
odhalili vyznam vody interagujucej s plazmou pri tychto procesoch, najma elektrostatickym
rozpraSovanim. Komplexna elektricka a opticka diagnostika ¢asoveého vyvoja fyzikalnych
procesov vo vybojoch v/bez pritomnosti vody v nanosekundovom ¢asovom rozliseni bola
prepojena s analyzou plazmochemickych procesov vo vzduchu i vode a vyvolanymi
biologickymi procesmi v bunkach baktérii, kvasiniek i cicavcov, a niektorych tkanivach. Toto
prepojenie nam umoznilo hibSie pochopenie mechanizmov interakcie plazmy a bunky pre bio-
dekontaminaciu a rézne medicinske aplikacie. Jednym z najdblezitejSich vysledkov je
popisanie procesov interakcie plazmy s vodou, ktoré vedu k vzniku tzv. plazmou aktivovanej
vody s antibakterialnymi u€inkami pdsobiacimi aj niekolko hodin po plazmovom opracovani.
Vysledky tohto multidisciplinarneho projektu su vyuzitelné v medicine pri dezinfekcii,
sterilizacii, v zubnom lekarstve i lie€Cbe rakoviny, ako aj v polnohospodarstve a spracovani
potravin.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The fundamental objective of the project was the application of cold plasma generated by DC,
pulsed, and surface discharges in air at atmospheric pressure to various microorganisms and
their communities (biofilms) in water and surfaces and subsequent investigations of plasma
induced responses in the cells of microorganisms, higher organisms and tissues. We
optimized the processes of plasma bio-decontamination of microbes in water and on
surfaces, including resistant forms of bacterial biofilms. By comparing several types of plasma
discharges and directs with indirect application of plasmas to cells we were able to partly
elucidate the roles of separate plasma agents (components) and understand the importance
of water interacting with plasmas in these processes, especially electrostatic spraying.
Complex electrical and optical diagnostics of the time evolution of physical processes in the
discharges with and without water presence in nanosecond time resolution was synthesized
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with investigations of plasma chemical processes in air and water and induced biological
processes in the cells of bacteria, yeast and mammals, and some tissues. This synthesis
enables us to deeper understand mechanisms of interaction of plasma and cells for bio-
decontamination and multiple medical applications. One of the most important results of the
project is the description of processes of the interaction of plasma with water that leas to the
formation of “plasma activated water” with antibacterial effects even after several hours post
plasma treatment. The results of this multidisciplinary project can be used in medicine for
disinfection, sterilization, in dentistry and cancer therapies, as well as agriculture and food
processing, e.g. fruit juices.
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