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1. EDITORIAL 

 Plasma is an electrically neutral, highly ionized gas that 
consists of several species (electrons, ions, reactive species, and 
UV light) and classified into localized thermal equilibrium (LTE) 
plasmas and non-localized thermal equilibrium (n-LTE) plasmas. 
In LTE plasmas, the electron temperature exists in equilibrium 
with the gas temperature. In contrast, the electron temperature in 
(n- LTE) plasmas can reach temperatures of 1-10 (eV) while the 
gas temperature is kept as low as room temperature, which makes 
it useful for a wide range of industrial applications (e.g. ozone 
generation, surface treatment, .., etc). In the past decade, non 
thermal (cold atmospheric pressure) plasmas were developed and 
emerged as a promising new tool for medical applications as it’s 
proved to be more selective in its application (e.g. selective killing 
of microbes). Accordingly, developments of cold atmospheric 
plasma devices led to the possibility to apply plasma species to 
heat-sensitive surfaces (e.g. human skin) with precise tuning, 
controllability and without damage of surrounding tissue. On this 
basis, medical plasma proved effective for skin sterilization, 
wound healing and tissue regeneration, cancer treatment, 
malignant cell apoptosis and blood coagulation. Moreover, cold 
plasma is known to inactivate a wide range of pathogens such as 
bacteria, viruses, fungi, spores and biofilms. Therefore it has been 
considered a very efficient alternative to superficially applied 
antibiotics or disinfectants.  
 It’s worth noting that histological evaluation for the skin 
treated with atmospheric cold plasma showed that no 
morphological changes and no significant degree of necrosis or 
apoptosis were detectable after plasma treatment. Other studies 
denoted that a limited increase in the number of DNA double-
strand breaks was observed in plasma-treated excised human skin. 
However, varieties of a new generation handheld and battery-
operated devices makes it difficult to interpret the general 
consequences that could result from plasma treatment. Therefore, 
it becomes necessary to conduct efficacy and safety studies before 
inducing a new plasma device for human clinical applications. In 
this sense, our research team started an endeavour to treat cattle 
infected by coxiella burnetii, a zoonotic pathogens, in selected 

areas of south of Iraq by applying a custom-made dielectric barrier 
discharge plasma atomizer. Our preliminary experiments indicated 
some promising results compared with medical drugs. In line with 
our research plan and objectives, we proposed a hot topic theme 
entitled “Therapeutic non thermal plasma, significance and 
challenges” as a special issue of Letters in Applied 
NanoBioScience aimed to concise the up-to-date results and 
observations of recent researches undertaken in this field, which 
would represent a considerable add to the knowledge reported so 
far. It was our pleasure and appreciation to receive several 
submissions from respected researchers in the field and 
accordingly all received manuscripts were subjected to peer 
review process. Unfortunately, not all of the received manuscripts 
fulfilled the requirements and thereby excluded.  Though, we were 
so delighted to discriminate and accept three fruitful researches for 
publication in the special issue, as in the following details:  
 Haertel et al., Differential Effect of Non-Thermal 
Atmospheric Pressure Plasma on Angiogensis: This study focused 
on the effects of plasma on angiogenesis in the chick embryo 
chorioallantoic membrane (CAM) assay and rat aortic ring (AOR) 
test, in which plasma-treated PBS or medium was applied. 
 Barni et al., Effects of a Pulsed Operation on Ozone 
Production in Dielectric Barrier Air Dischargees: An 
experimental investigation of ozone production in a pulsed 
dielectric barrier discharge  (DBD) reactor was performed,  in 
which measurements of ozone in the gas-phase as a function of the 
power level was undertaken. 
 Zhu et al., Review of Mercury Removal from Fue Gas using 
Non-Thermal Plasma Technology: This paper discussed the 
mechanism of removal for pollutants using non-thermal plasma 
technology and the electric discharge form of non-thermal plasma. 
The paper showed the research progress of mercury removal by 
non-thermal plasma in the recent years, focusing on how to oxide 
the elemental mercury from flue gas. 
Lastly, the guest editor wishes that the current special issue 
contemplates a starting endeavour towards a milestone in the 
therapeutic plasma applications. 
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	Plasma is an electrically neutral, highly ionized gas that consists of several species (electrons, ions, reactive species, and UV light) and classified into localized thermal equilibrium (LTE) plasmas and non-localized thermal equilibrium (n-LTE) plasmas. In LTE plasmas, the electron temperature exists in equilibrium with the gas temperature. In contrast, the electron temperature in (n- LTE) plasmas can reach temperatures of 1-10 (eV) while the gas temperature is kept as low as room temperature, which makes it useful for a wide range of industrial applications (e.g. ozone generation, surface treatment, .., etc). In the past decade, non thermal (cold atmospheric pressure) plasmas were developed and emerged as a promising new tool for medical applications as it’s proved to be more selective in its application (e.g. selective killing of microbes). Accordingly, developments of cold atmospheric plasma devices led to the possibility to apply plasma species to heat-sensitive surfaces (e.g. human skin) with precise tuning, controllability and without damage of surrounding tissue. On this basis, medical plasma proved effective for skin sterilization, wound healing and tissue regeneration, cancer treatment, malignant cell apoptosis and blood coagulation. Moreover, cold plasma is known to inactivate a wide range of pathogens such as bacteria, viruses, fungi, spores and biofilms. Therefore it has been considered a very efficient alternative to superficially applied antibiotics or disinfectants. 

	It’s worth noting that histological evaluation for the skin treated with atmospheric cold plasma showed that no morphological changes and no significant degree of necrosis or apoptosis were detectable after plasma treatment. Other studies denoted that a limited increase in the number of DNA double-strand breaks was observed in plasma-treated excised human skin. However, varieties of a new generation handheld and battery-operated devices makes it difficult to interpret the general consequences that could result from plasma treatment. Therefore, it becomes necessary to conduct efficacy and safety studies before inducing a new plasma device for human clinical applications. In this sense, our research team started an endeavour to treat cattle infected by coxiella burnetii, a zoonotic pathogens, in selected areas of south of Iraq by applying a custom-made dielectric barrier discharge plasma atomizer. Our preliminary experiments indicated some promising results compared with medical drugs. In line with our research plan and objectives, we proposed a hot topic theme entitled “Therapeutic non thermal plasma, significance and challenges” as a special issue of Letters in Applied NanoBioScience aimed to concise the up-to-date results and observations of recent researches undertaken in this field, which would represent a considerable add to the knowledge reported so far. It was our pleasure and appreciation to receive several submissions from respected researchers in the field and accordingly all received manuscripts were subjected to peer review process. Unfortunately, not all of the received manuscripts fulfilled the requirements and thereby excluded.  Though, we were so delighted to discriminate and accept three fruitful researches for publication in the special issue, as in the following details: 

	Haertel et al., Differential Effect of Non-Thermal Atmospheric Pressure Plasma on Angiogensis: This study focused on the effects of plasma on angiogenesis in the chick embryo chorioallantoic membrane (CAM) assay and rat aortic ring (AOR) test, in which plasma-treated PBS or medium was applied.

	Barni et al., Effects of a Pulsed Operation on Ozone Production in Dielectric Barrier Air Dischargees: An experimental investigation of ozone production in a pulsed dielectric barrier discharge  (DBD) reactor was performed,  in which measurements of ozone in the gas-phase as a function of the power level was undertaken.

	Zhu et al., Review of Mercury Removal from Fue Gas using Non-Thermal Plasma Technology: This paper discussed the mechanism of removal for pollutants using non-thermal plasma technology and the electric discharge form of non-thermal plasma. The paper showed the research progress of mercury removal by non-thermal plasma in the recent years, focusing on how to oxide the elemental mercury from flue gas.

Lastly, the guest editor wishes that the current special issue contemplates a starting endeavour towards a milestone in the therapeutic plasma applications.
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