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Nizkoteplotna plazma v medicine
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I Co je plazma?

* 4. skupenstvo® hmoty
I * lonizovany plyn
» Zmes nabitych a neutralnych Castic

* Celkovy naboj nulovy



I Co je plazma?
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I Vznik plazmy

I * Termalna

» Zahriatie na vysoku teplotu
(SInko, tokamak, ...)

* Netermalna

* Energia dodavana iba elektronom
(Elektrické vyboje)
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pdvodny elektron ionizaCna zrazka prvotny volny
z pred zrazky s neutralnou Casticou elektrén
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dalSie ionizacné zrazky vytvoreny par sekundarna emisia 7. -
elektrén — idon elektrénov z katody




I Nizkoteplotna plazma
I z elektrickych vybojov

I » Korénovy vyboj
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I Nizkoteplotna plazma
I z elektrickych vybojov

I  Dielektricky barierovy vyboj
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High Voltage Electrode
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I Nizkoteplotna plazma
I z elektrickych vybojov

I * Plasmajet
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I Nizkoteplotna plazma
I z elektrickych vybojov

I * Kometarny vyboj
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PrecCo plazma

» plazma nezvysuje teplotu dekontaminovaného
materialu

* naklady su nizke

* neznecistuje povrch chemicky agresivnymi
latkami

* pri aplikacii na vacsinu materialov
nezposobuje ich degradaciu

* pri aplikacii nevznikaju neziaduce vedlajSie
produkty

» odpada problem s jej skladovanim



Prvy krat

Moanir Laroussi

M. Laroussi: “Sterilization of Contaminated
Matter with an Atmospheric Pressure
Plasma”, IEEE Trans. Plasma Sci., Vol.24,
No.3, pp. 1188-1191, 1996.



Mechanizmy

* UV - tyminove dimery, nie je dominantny
* Reaktivne cCastice - kyslikove €., NO,, OH
* Nabité Castice - kumulacia na povrchu

* Ozo6n, peroxid, ...

M. Laroussi, "Low Temperature Plasma-Based Sterilization: Overview
and State-of-the-Art", Plasma Proc. Polym., Vol. 2, No. 5, 2005.
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M. Moisan, J. Barbeau, M.-C. Crevier, J. Pelletier, N. Philip, B. Saoudi,
Plasma sterilization: methods and mechanisms, Pure and Applied
Chemistry (IUPAC), 74, 349-358.



Mechanizmy
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Plasma agents in bio-decontamination by dc discharges in
atmospheric air. Zdenko Machala et al 2010 J. Phys. D: Appl.
Phys. 43 222001



Mechanizmy

Control

Ethanol Direct plasma  MNeutral species UV only



Aplikace

‘bio dekontaminacia, sterilizacia
‘bezpecnost potravin
‘medicinske aplikacie

*Fridmani
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Dekontaminacia kvapalin
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,Kometa‘“ na kozu




IPOUiitie HzOz




Inaktivacia prionov

Exposure (min)
20 10 D 20 10 5
1%WT 0.1% WT

1%RML 0.1% RML




Bezpecnost’ potravin

Vajcia v Bologni




B Salmonella enteritidis

Listeria monocytogenes
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Dekontaminacia obalov

Safety and Quality of
Packaged Spinach
Treated

with a Novel Ozone-
generation System

Paul A. Klockow and
Kevin M. Keener

http://www.purdue.e
du/uns/x/2009a/090
302KeenerBacteria.ht
ml




Cladudia Bender
Greifswald



Koagulacia krvy

S. P. Kuo - USA
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Fridmani

ating Electrode

Applied Plasma Medicine by G. Fridman, G. Friedman, A. Gutsol, A.B.
Shekhter, V.N. Vasilets, A. Fridman in Plasma Processes and Polymers, 2008
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Koagulacia krvy

Saphenous vein If left untreated following a cut 15 seconds at 0.8 Watt/cm? stops the
is a major blood vessel for a mouse animal will bleed out (control) bleeding completely right after treatment



Befare treatment 21st day of After 2 months

NO-therapy of NO-therapy
(10 seances)



After 4.5 months of NO-therapy
Before treatment (3 courses of NO-therapy;

12 seances per course)
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