Plasma-Generated Reactive Speciesin physiological Solutions
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For plasma medicine the determination of reactpecis in plasmas and in plasma-treated
liquids is essential. Especially nitric oxide aneef radicals play a fundamental role in
mammalian systems. Here the focus is set on pl@@narated reactive species in
physiological solutions such as cell culture medisodium chloride solution, and phosphate
buffered saline (PBS). Because nitric oxide is dppbobxidized to nitrate and/or nitrite by
oxygen (eg. 1, 2), the measurement of nitrate amidenconcentration as the end products of
NO hold as an index for the integrated nitric oxeduction. Nitrite and nitrate play a key
role in plasma-treated liquids [1]. For this work@orimetric assay was used for nitrate and
nitrite concentrations measurements.
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The detection of free radicals was performed viectebn paramagnetic resonance (EPR)
spectroscopy. Considering the short lifetime ofigald in solution, a chemical agent — a so-
called spin trap — was added to plasma-treateddsquHere, DMPO (5,5-Dimethyl-1-
pyrroline-N-oxide) is used for measurement of ‘@Hd H radical. This spin trap forms with
radicals (more or less) stable adducts which caddbermined by EPR. Additionally the pH
value and concentration of,8, was measured in parallel to each experiment. Reset
experiments two different plasma sources were uaadatmospheric pressure plasma jet
(kinpen) and a pulsed discharge in liquids.

To create stable conditions for plasma treatméstcontrol of species, which can diffuse into
the effluent of an atmospheric pressure plasméhjanidity and air species), is necessary. A
gas curtain was build and its effect on reactivecggs production in physiological solutions
was investigated [2,3]. The gas curtain was usdld varying ratios of nitrogen and oxygen as
shielding gas.
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