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Since approximately ten years now, numerous studies have been investigated on the very 
important potentialities of non thermal plasmas for biomedical applications. Ionised and 
excited gases are produced at atmospheric pressure and many developped systems are thus 
conceived to form gaseous reactive mediums at mean temperature closed to the physiological 
temperatures of living organisms. Therapeutic medical applications are observed for blood 
coagulation, cicatrisation of wound healing and cancerology [1-4]. 
But what about the interaction mechanisms between the numerous species formed in such 
plasma devices and living organisms? ROS and RNS are produced in gaseous plasma phases 
as well as electrical charges, photons, electric local fields, thermal low variations, and all 
these energies levels may individually or synergetically interact with living cells. Although 
plasma was recently shown to induce cell apoptosis and cell cycle arrest in malignant cells 
[5], little is known about the effect of plasma exposure on non malignant, connective cells. 
Here, we tested the effect of plasma jets on periodontal ligament cells (PDLC), that have been 
shown to be mesenchymal-like progenitors cells, involved in periodontal healing and 
homeostasis. Our results showed that plasma jets induce cell apoptosis, cell cycle disturbances 
and inhibition of osteogenic differentiation, effects largely dependent on time exposure and 
distance from the plasma source. Interestingly, the use of foetal bovine serum partially rescue 
the apoptotic and anti proliferative effects plasma-induced. These results clearly showed that 
plasma jet may interfere with connective tissue wound healing. 
 

 
Figure 1: Decrease of PDLC percentage in G2/M stage 24 hrs and 72 hours after 30s plasma jet exposure 

 
References 
[1] G Fridman, G Friedman, A Gutsol, AB Shekhter, VN Vasilets, A Fridman, Plasma Processes and Polymers, Review, 5, 

(2008), 503-533 
[2] D Dobrynin, G Fridman, G Friedman, A Fridman, New Journal of Physics 11, (2009), 115020, 26pp 
[3] GE Morfill, MG Kong, JL Zimmermann, New Journal of Physics 11, (2009), 115011, 8pp 
[4] M Vandamme, E Robert, S Pesnel, E Barbosa, S Dozias, J Sobilo, S Lerondel, A Le Pape, JM Pouvesle, Plasma Processes 

and Polymers, 7, (2010), 264-273 
[5] Vandamme M, Robert E, Lerondel S, Sarron V, Ries D, Dozias S, Sobilo J, Gosset D, Kieda C, Legrain B, Pouvesle JM, 

Pape AL. Int J Cancer. 2012 May 1;130(9):2185-94.  


