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in the field of dermatology; wound healing, veterinary medicine  tributions of these species are not fully understood because e
and dentistry. The investigation of selected biological effects will complexity of both the plasma and biclogical systems. In tha
be shown. It will be demonstrated that the combined research  talk fundamental issues rolated with the chemistry of plasms
in physics and life sciences is fundament for a successful transfer liquid interactions will be discussed with special attention to i
of plasma medicine from laboratory to clinics. peroxynitrite chemistry in plasma treated liquids and its role 3

. : biocidal effects of air discharge plasmas.
bo 43&? L’}\fi,-.//g i {@LJ; P Com
Mon-D2-05 |

Antibacterial Efficacy of a Novel Plasma Reactor Mon-D2-07

without an Applied Gas Flow bird [l Chemistry and biodecontamination induced in

Chelsea Edelblute’ , Muhammad Malik!, Lorec Heller' .- water electrosprayed through air plasma discharge
. Zdenko 1\1&d1alal. Branislav Pongrz’aa1 . Zuzana Kovaloval,

Barbora Tarabova', Katarina Kuterova', Mario Janda', Kas
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The use of nonthermal plasma i the clinic'has gained recent
interest, as the need for alternative or supplementary strategies
are necessary for preventing ulti-drug resistant infections. The Decontamination of water polluted with organic and mic
purpose of this study was to evaluate the antibacterial efficacy bial pollutants, and biomedical effects on cells and biomolecu
of a novel plasma reactor based on a high current version of slid-  mediated through agueous solutions can be efficiently achies
ing discharge and operated by nanosecond voltage pulses with- by using various non-thermal (cold) plasma discharges. These
out an applied gas flow. This modification is advantageous for fects can be further enhanced when air discharges are combi
both portability and convenience. Bacterial inactivation was de- with water electrospray. The presence of the electrical discha
termined by direct quantification of colony forming units. The in the spraying area allows for very efficient mass transfe:
plasma was bactericidal against Escherichia coli and Staphylo- plasmaggenerated specics into the water.
coceus epidermidis seeded on culture media. Plasma exposure We investigated the effect of the electrospraying of wate
significantly inhibited the growth of both model organisms fol- combination with positive DC corona and transient spark
lowing a l-minute application (p<().()01). Results indicate that —charges. Our key finding is that the discharge has a signifi
S. epidermidis was more susceptible to the plasma after a 5. effect on the electrospray behavior and vice versa. Such w
minute exposure, compared to E. coli. Temperature measure- clectrospray-air discharge systems were demonstrated to be
ments taken immediately before and after plasma exposure de- efficient in inducing bactericidal, sporicidal, and various chen
termined that heat does not play a role in hacterial inactivation. effects in the plasma activated water, especially acidification
These findings suggest the current plasma has potential applica- formation of hydrogen peroxide and nitrites that subseque
tion for surface bacterial decontamination. lead to cytotoxic peroxynitrites. [1-5]
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J ' v trical Discharges with Liquids for Future Applications.
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Different types of non-equilibrium at mospheric pressure plas-
mas (NTAPs) generated by electrical discharges in gases and i 3 on-D2-08
uids have been applied for biological and medical applications. Use of High Voltage Atmospheric Cold Plasn
NTAPs have been shown to be effective in inactivation of wide Food Preservation and Food Processing
range of microbes, and have been also applied divectly to the hu-  Kevin Keener®, Paula Boa ® Patrick Cullen®
man body for the treatment of skin diseases and dental cavities,
and other applications. Depending on the type of discharge, its
energy, and the chemical composition of the surrounding environ-
ment various physical and chemical processes may be involved in
the biological effects induced by NTAPs. These include thermal, 177 of all harvested food
clectric field, ultraviolet radiation, shock waves, direct chemical T - Siiopime countries due to a lack of pre
cezing, and refrigeration

=< of America
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reactions of neutral reactive species, and interactions of charged

particles with living matter. Among these processes, the oxida- U= to reduce or prevent p

tive properties of reactive oxygen species (OH radical, atomic
oxygen, 0zone, hydrogen peroxide) and nitrogen species (nitric
oxide, nitrogen dioxide radical) are generally accepted to play
central role in the inactivation processes of NTAPs produced in
gas-liquid environments - typically discharges produced in hums
air touching a wet surface (biofilms, cell tissue, skin) or an a
ous liquid. There are also possible synergistic effects of th
nentioned processes and secondary chemical and biol
fects can be induced in the plasma-treated liquid ©
post-discharge reactions of chemical species produc
in the liquid either directly, or transferred from ¢
discharge plasma via cas-liquid interface (e.g )2, coome. S  TREND (S ~ and potentially bulk agricultur
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