
Plasma Activated Media for Prostate Cancer Treatment 
 

M. Moreau1, *, I. Ghzaiel1, K. Charlet1, S. Menecier1, F. Perisse1, M. Sleiman2, M. Sarakha2 
1 Université Clermont Auvergne, CNRS, Clermont Auvergne INP, Institut Pascal, F-63000, Clermont-

Ferrand, France 
2 Université Clermont Auvergne, CNRS, Clermont Auvergne INP, Institut de Chimie de Clermont-

Ferrand, F-63000, Clermont-Ferrand, France 

Abstract: 

Cold Atmospheric Plasma (CAP) is an ionized 

gas generated at atmospheric pressure with the 

temperature of particles (molecules, ions, atoms) 

close to the room temperature. Recent studies 

have shown that both in vitro and in vivo plasma 

exposure to many cancer cell lines is efficient to 

induce cell deaths through apoptosis pathways 

[1]. Moreover, non-tumoral cell lines seem to be 

less impacted by CAP than cancer cell lines: this 

is called selectivity of plasma [2]. It is highly 

likely that complex chemical kinetics inside cold 

plasma coupled with interactions on biological 

targets lead to formation of Reactive Oxygen and 

Nitrogen Species (RONS) that cause an im-

portant oxidative stress and result in cell deaths 

through uncleared molecular mechanisms [3]. 

Direct plasma treatment represents most investi-

gations, but some papers claim that the indirect 

treatment called Plasma-Activated Medium 

(PAM) also triggers tumor cell deaths [4]. There-

fore, RONS excluding shortest lifetime species 

remain the only actors for PAM treatment. 

In this study, a plasma jet device will be used in 

controlled conditions to quantify RONS produc-

tion in the gas phase and into water and/or culture 

medium (supplemented RPMI-1640). 

The experiments will be made for some species 

in liquid phases irradiated by plasma and in the 

surrounding gas phase. In liquid phases, a look 

will be taken for hydroxyl radical (•OH), singlet 

oxygen (1O2), hydrogen peroxide (H2O2), nitrites 

(NO2
-) and nitrates (NO3

-). Two liquids will be 

used as targets: ultra-pure water to have an abso-

lute quantification of species production and cul-

ture medium to have a relevant quantification 

close to in vitro experiment conditions. In paral-

lel, ozone (O3) and nitric oxides (NOx) produc-

tion will be measured in gas phase. The im-

portance of some plasma physical parameters on 

this production will be established. Finally, a link 

between this chemical study of cold atmospheric 

plasma and the impact on our future biological 

assays orientation will be exposed. 
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Figure 1: Scheme of reactive oxygen and nitro-

gen species at plasma-biological target interface. 

All of them may have a key role on cell deaths 

through oxidative stress by mechanisms that are 

still uncleared. Figure from Busco et al. [3]. 
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