
Table S2. Characteristics of included studies  

 

Auteur 
Year of 

publication 
Country 

Type of 
plasma 

Gas Target cell, tumor 
Direct or indirect 

treatment 
Methodology 

Adachi et al [1] 2015 Japan Plasma Jet Argon 
Human lung carcinoma cells (A549), Human liver hepatocellular carcinoma 
cells (HepG2) and Human breast cancer cells (MCF-7) 

Indirect In-vitro 

Adachi et al [2] 2016 Japan Plasma Jet Argon 
Human lung carcinoma cells (A549), Human aortic smooth muscle cells 
(SMCs) and Human skin keratinocytes (HaCaT) 

Indirect In-vitro 

Ahn et al [3] 2014 South Korea Plasma Jet Air 
Human cervical cancer cells (HeLa), Human lung cancer cells (A549) and 

normal lung cells (MRC5) 
Direct In-vitro 

Ahn et al [4] 2011 South Korea Plasma Jet Air, Nitrogen Human cervical cancer cells (HeLa). Direct In-vitro 

Akhlaghi et al [5] 2015 Iran Plasma Jet Helium Murine breast cancer cells (4T1) Direct In-vitro 

Anderson et al [6] 2013 USA - - - - 
Conference 

proceeding 

Arndt et al [7] 2013 Germany 
Surface micro 
DBD 

Air Human melanoma cells (Mel Ju and HTZ19) Direct In-vitro 

Arya et al [8] 2017 Nepal - - - - Review 

Avellan et al [9]  2016 USA - - - - 
Conference 

proceeding 

Babington et al [10] 2015 USA - - - - Review 

Barekzi et al [11] 2012 USA Plasma Jet Helium 
Human T cell line isolated from a patient suffering of acute lymphoblastic 

leukemia  
Direct In-vitro 

Barekzi et al [12] 2013 USA - - - - Review 

Bauer et al [13] 2017 Germany - - - - Review 

Bauer et al [14] 2017 Germany - - - - Review 

Bauer et al
 
[15] 2016 Germany, USA - - - - Review 

Bekeschus et al
 
[16] 2017 Germany Plasma Jet Argon Murine melanoma cells (B16F10) Direct In-vitro 

Bekeschus et al
 
[17] 2017 Germany Plasma Jet 

Argon + 
Oxygen or 

Nitrogen or 
Water 

Murine melanoma cells (B16F10) Direct In-vitro 



Bekeschus et al [18] 2017 Germany / Égypt. Plasma Jet 
Helium or 
Helium + 

Oxygen 

Human leukemia cells (THP-1) Direct In-vitro 

Binenbaum et al [19] 2017 Israël Plasma Jet Neon + Argon 

Murine squamous cell carcinoma (SCC-7), Colon cancer (DLD-1) and  

melanoma (B-16) cells. Human hypopharyngeal carcinoma cells (FaDU).  
C57/bl mice with subcutaneous xenograft tumors. 

Direct In-vitro, In-vivo 

Boehm et al
 
[20]  2016 Ireland, Australia DBD Air Human cervical cancer cells (HeLa) and Chinese hamster cells (CHO-K1) Direct, Indirect In-vitro 

Boehm et al [21] 2017 Ireland DBD Air 
Human cervical carcinoma cells (HeLa) and Human glioblastoma 
(U373MG) 

Indirect In-vitro 

Brullé et al [22] 2012 France DBD Helium 
Human pancreatic carcinoma cells (MIA PACA2)., Female nude mice 

implanted with pancreatic orthotopic xenograft tumors. 
Direct In-vitro, In-vivo 

Calugaru et al [23] 2005 Romania Plasma Jet Helium Human breast cancer (BrSk) and murine melanoma cells (B16) Direct In-vitro 

Canal et al [24] 2017 Spain Plasma Jet Helium Human osteogenic sarcoma cells (SaOs-2) Direct In-vitro 

Chang et al [25] 2014 South Korea, USA Plasma Jet 
Helium + 
Oxygen 

Human squamous carcinoma cell lines originating from oral cavity cancer 
(MSK QLL1, SCC1483, SCC15, and SCC25) 

Direct In-vitro 

Chang et al [26] 2014 South Korea, USA Plasma Jet 
Helium + 
Oxygen 

Human thyroid papillary carcinoma cell lines (BHP10-3 and TPC1) Direct In-vitro 

Chang et al [27] 2015 South Korea, USA Plasma Jet 
Helium + 
Oxygen 

Human oral Squamous Cancer cells culture (MSKQLL1, SCCQLL1, HN6, 
SCC25, SCC15, Cal27, and SCC1483) 

Direct In-vitro 

Chen et al [28] 2016 USA Plasma Jet 
Argon + 
Deionized 

water 

Human gastric cancer cell line, (NCI-N87) Direct In-vitro 

Chen et al [29] 2016 USA Plasma Jet 
Helium + 
Deionized 

water 

Human breast cancer cell line, (MDA-MB-231) and gastric cancer cell line, 

(NCI-N87) 
Indirect In-vitro 

Chen et al[30] 2017 USA Plasma Jet Helium 
Human glioblastoma cancer cells (U87MG). Female athymic nude mice 

with gliblastoma xenograft. 
Direct, Indirect In-vitro, In-vivo 

Chen et al[31] 2017 USA, Israel DBD Helium 
Human breast cancer cell line (MDA-MB-231) and glioblastoma cancer cell 

line (U87) 
Indirect In-vitro 

Cheng et al [32] 2014 USA Plasma Jet  Helium Human glioblastoma cancer cell line (U87) Direct In-vitro 

Cheng et al [33] 2014 USA Plasma Jet 
Helium + 

Oxygen 
Human glioblastoma cancer cells culture (U87) and astrocytes (E6, E7) Direct In-vitro 

Cheng et al [34] 2017 USA Plasma Jet Helium Human breast cancer cells (MDA-MB-231) Direct, Indirect In-vitro 



Chernets et al [35] 2015 USA DBD Air Murine subdermal melanoma model (B16) Direct In-vivo 

Choi et al [36] 2015 South Korea DBD Air Human melanoma (G361) and keratinocyte (HaCaT) cell lines. Direct In-vitro 

Choi et al [37] 2016 South Korea Plasma Jet 
Helium + 
Oxygen 

Wild-type mouse embryonic fibroblasts (WT-MEF), CRY1 and CRY2 

double knockout mouse embryonic fibroblasts (CRYDKO MEF), Human 
lung carcinoma (A549) and melanoma (SK-MEL2) cells 

Direct In-vitro 

Choi et al [38] 2017 South Korea DBD Air Human melanoma (G361) and keratinocyte (HaCaT) cell lines. Direct In-vitro 

Choi et al [39] 2017 South Korea DBD Nitrogen Human colon cancer cell line, HCT116 Direct In-vitro 

Conway et al [40]  2016 Ireland, Australia DBD Air 
Human Glioma cells culture (U373MG) and cervical carcinoma cells 
(HeLa) 

Direct In-vitro 

Daeschlein et al [41] 2013 Germany 
Plasma Jet or 

DBD 
Argon Female mice injected with melanoma cells (B16-F10) Direct In-vivo 

Fridman et al [42] 2007 USA 
Floating 
electrode DBD 

Air Human melanoma cells (A2058) Direct In-vitro 

Gay-Mimbrera et al [43] 2016 Spain - - - - Review 

Georgescu et al [44] 2010 Romania Plasma Jet 
Helium + 

Oxygen 
Murine melanoma cells (B16), Human colon cancer cells (COLO320) Direct In-vitro 

Gherardi et al [45] 2015 Italy DBD Air Murine Lymphoma cells (L5178Y TK) Direct, Indirect In-vitro 

Gibson et al [46] 2014 United Kingdom Plasma Jet 
Helium + 
Oxygen 

Human prostate cancer cells (PC-3) Direct In-vitro 

Girard et al [47] 2016 France  Plasma Jet Helium 

Human normal skin fibroblast, immortalized human lung fibroblast (SV-40 

transformed), Human colon cancer cells (HTC116), Human melanoma cells 
(Lu1205) 

Direct In-vitro 

Guerrero-Preston et al [48] 2014 USA Plasma Jet Helium 
Human head and neck carcinoma cells (JHU-022, JHU-028, JHU-029, 
SCC25) 

Direct In-vitro 

Gümbel et al [49] 2016 Germany Plasma Jet Argon Human osteosarcoma cells (U2-OS, MNNG, HOS) Direct In-vitro 

Gümbel et al [50] 2017 Germany - - - - Review 

Gümbel et al [51] 2017 Germany - - - - Review 

Gümbel et al [52] 2017 Germany Plasma Jet Argon Human osteosarcoma cell lines (U2-OS and MNNG/HOS) Direct In-vitro 



Gümbel et al [53]  2017 Germany Plasma Jet 
Argon, 
Helium 

Human osteosarcoma cell lines (U2-OS) Direct In-vitro 

Han et al [54] 2013 USA Plasma Jet Nitrogen Human oral carcinoma cells (SCC-25) Direct In-vitro 

Han et al [55] 2017 South Korea DBD Helium Human colorectal cancer cell lines (HT29 and HCT116) Direct In-vitro 

Hara et al [56] 2015 Japan Plasma Jet Argon Human neuroblastoma cells (SH-SY5Y) Indirect In-vitro 

Hara et al [57] 2017 Japan Plasma Jet Argon Human neuroblastoma cells (SH-SY5Y) indirect In-vitro 

Hattori et al [58] 2015 Japan Plasma Jet Argon 
Human pancreatic cancer cells (PANC-1, Capan-2, BxPC-3, MIA Paca-2)., 

mouse xenograft model 
Indirect In-vitro, In-vivo 

Hirst et al [59]  2016 United Kingdom - - - - Review 

Hoentsch et al [60] 2012 Germany Plasma Jet Argon Immortalized epithelial cells (mHepR1) Direct, Indirect In-vitro 

Hoffman et al [61] 2010 Germany Plasma Jet Helium 
Diaphragm and pericardium of stage III patient in combination with 
chemotherapy 

Direct Clinical trial 

Hoffman et al [62] 2013 Germany - - -  Review 

Hou et al [63] 2015 China DBD Helium Human lung cancer cells (A549) Direct In-vitro 

Huang et al [64] 2011 China, Australia Plasma Jet Helium Human lung cancer cells (A549) Direct In-vitro 

Irani et al [65] 2015 Iran Plasma Jet Helium Human colorectal cancer cells (HTC116) Direct In-vitro 

Iseki et al [66] 2012 Japan Plasma Jet Argon Human ovarian cancer cells (SKOV3, HRA) Direct In-vitro 

Ishaq et al [67] 2015 Australia Plasma Jet Helium Human melanoma cells (Mel007) Direct In-vitro 

Ishaq et al [68] 2015 Australia Plasma Jet Helium Human melanoma cells (Mel007) Direct In-vitro 

Isahq et al [69] 2014 Australia Plasma Jet Helium Human melanoma cells (Mel007, Mel-RM, Mel-JD) Direct, Indirect In-vitro 

Ishaq et al [70] 2015 Australia Plasma Jet Helium Human colon cancer cells (HT29, HCT116) Direct, Indirect In-vitro 

Ishaq et al [71]  2014 Australia - - - - Review 

Jalili et al [72] 2016 Iran Plasma Jet 
Helium + 
Oxygen 

Human breast cancer cells (MCF-7) Direct In-vitro 

Jawaid et al [73] 2016 Japan Plasma Jet Helium 
Human melanocytic lymphoma (U937), cervical cancer (HeLa), colon 
cancer (HCT116), acute lymphoblastic cells (MOLT4, JurKat-T) 

Direct In-vitro 



Joh et al [74] 2013 South Korea Plasma Jet 
Argon or 
Helium or 

Nitrogen 

Human lung cancer cells (A549), bladder cancer cells (EJ) Direct In-vitro 

Joh et al [75] 2014 South Korea Plasma Jet 

Helium + 

oxygen (mix 
or separate) 

Human lung cancer (A549) Direct In-vitro 

Judée et al [76] 2016 France Plasma Jet Helium Colorectal multicellular tumor spheroids (HCT116) Indirect In-vitro 

Kajiyama et al [77] 2017 Japan - - - - Review 

Kalghatgi et al [78] 2009 USA - - - - 
Conference 

proceeding 

Kalghatgi et al [79] 2011 USA DBD Air Mammalian breast epithelial cells (MCF10A) Direct, Indirect In-vitro 

Kalghatgi et al [80] 2012 USA DBD Air Mammalian breast epithelial cells (MCF10A) Direct, Indirect In-vitro 

Kang et al [81] 2014 USA, South Korea Plasma Jet 
Helium + 
Oxygen 

Human head and neck carcinoma  cells (FaDu, SNU1041, SNU899, HN9), 
mice with subcutaneous tumor xenograft 

Direct In-vitro, In-vivo 

Kang et al [82] 2017 South Korea Plasma Jet 
Helium, 
Argon, 

Nitrogen 

Human head and neck carcinoma cells (MSKQLL1,SCC1483) Direct In-vitro 

Karki et al [83] 2017 USA DBD Air Human lung adenocarcinoma cells (A549) Direct In-vitro 

Kaushik et al [84] 2012 South Korea DBD Air Human brain cancer cells (T98G) Direct In-vitro 

Kaushik et al [85] 2013 South Korea DBD AIR Human brain cancer cells (T98G) Direct In-vitro 

Kaushik et al [86] 2014 South Korea DBD Air 
Human brain cancer cells (T98G), Thyroid carcinoma cells (SNU80), Oral 

carcinoma cells (KB) 
Direct In-vitro 

Kaushik et al [87] 2014 South Korea DBD Air Human monocytic lymphoma cells (U937G) Direct In-vitro 

Kaushik et al [88] 2013 South Korea Plasma Jet Air Human brain cancer cells (T98G) Direct In-vitro 

Kaushik et al [89] 2015 South Korea Plasma Jet Air 
Human blood cancer cells (THP-1, U937G), Murine leukemia cells (RAW 
264.7) 

Direct In-vitro 

Kaushik et al [90] 2015 South Korea Plasma Jet Air Human brain cancer cells (T98G), Lung cancer cells (A549) Direct In-vitro 

Kaushik et al [91] 2016 South Korea 
Surface micro 
DBD 

Air 
Human brain cancer cells (T98G) and lung cancer cells (A540), Nude mice 
glioma xenograft tumor. 

Direct, Indirect In-vitro, In-vivo 

Kaushik et al [92] 2016 South Korea 
Surface micro 
DBD 

Air 
Human brain cancer cells (T98G) and lung cancer cells (A540), Nude mice 
glioma xenograft tumor. 

Direct, Indirect In-vitro, In-vivo 



Keidar et al [93] 2011 USA Plasma Jet Helium 
Human lung cancer cells (SW900), Murine melanoma cells (B16-F10), 
human primary bone marrow macrophage., Nude mice with subcutaneous 

B16 tumor 

Direct In-vitro, In-vivo 

Keidar et al [94] 2013 USA - - - - Review 

Keidar et al [95] 2017 USA, Israel - - - - Review 

Kim et al [96] 2009 South Korea - - - - 
Conference 
proceeding 

Kim et al [97] 2009 South Korea DBD Air Human melanoma cells (G361) Direct In-vitro 

Kim et al [98] 2010 South Korea DBD Air Murine melanoma cells (B16F10) Direct In-vitro 

Kim et al [99] 2011 USA Plasma Jet Helium Murine lung cancer cells (TC-1) Direct In-vitro 

Kim et al [100] 2010 USA Plasma Jet Helium Murine melanoma cells (B16F10) Direct In-vitro 

Kim et al [101] 2011 South Korea Plasma Jet nitrogen Human embryonic kidney cells (293T) Direct In-vitro 

Kim et al [102] 2014 South Korea Plasma Jet Air Human cervical cancer (HeLa) Direct In-vitro 

Kim et al [103] 2010 South Korea Plasma Jet 

Argon +- 

oxygen or, 
Helium +- 

Oxygen 

Human breast cancer cells (MCF-7) Direct In-vitro 

Kim et al [104] 2010 USA Plasma Jet Helium Murine melanoma cells (B16F10) Direct In-vitro 

Kim et al [105] 2010 USA, South Korea Plasma Jet 
Helium + 
oxygen 

Human colorectal cancer cells (SW480) Direct In-vitro 

Kim et al [106] 2010 South Korea, USA Plasma Jet 
Helium + 

Oxygen 
Human colorectal cancer cells (HCT116, SW480, LoVo) Direct In-vitro 

Kim et al [107] 2013 South Korea Plasma Jet Helium Human lung cancer cells (A549) Direct In-vitro 

Kim et al [108] 2011 USA Plasma Jet Helium Murine melanoma cells (B16F10), Mice with subcutaneous tumor graft Direct In-vitro, In-vivo 

Kim et al [109] 2015 South Korea, USA Plasma Jet 
Helium + 

Oxygen 

Human head and neck cancer cells (SCC15, SCC-QLL1, SCC1483), murine 

squamous carcinoma cells (SCC7) 
Direct, Indirect In-vitro, In-vivo 

Kim et al [110] 2011 South Korea - - - - Review 

Kim et al [111] 2016 South Korea Plasma Jet Helium 
Human prostate cancer cells (PC-3), lung cancer cells (A549), melanoma 

cells (SK-MEL2) 
Direct In-vitro 

Kim et al [112] 2017 South Korea DBD Air Human lung adenocarcinoma (A549), Prostate cancer (DU145), Colorectal Direct In-vitro 



cancer (HT29), ovarian cancer (SK-OV), and cervical cancer (SH-SY5Y 
and HeLa) cells. 

Knecht et al [113] 2015 USA - - - - 
conference 
proceeding 

Kong et al [114] 2011 
USA, United 

Kingdom, Australia 
- - - - Review 

Koensgen et al [115] 2017 Germany Plasma Jet Argon Human ovarian cancer (OVCAR-3, SKOV-3, TOV-21G, TOV-112D) cells Direct In-vitro 

Köritzer et al [116] 2013 Germany 
Surface micro 
DBD 

Air Human brain cancer cells (LN18, LN229, U87MG) Direct In-vitro 

Kumar et al [117] 2016 South Korea, Japan Plasma Jet - Human lung cancer cells (H460) Indirect In-vitro 

Kumar et al [118] 2014 South Korea Plasma Jet 
Nitrogen + 
Deuterium 

oxide 

Human melanoma cells (G361) Direct In-vitro 

Kumar et al [119] 2015 South Korea Plasma Jet 

Nitrogen + 

Deuterium 
oxide 

Human breast cancer cells (SK-BR3) Direct In-vitro 

Kurake et al [120] 2016 Japan Plasma Jet Argon Human brain cancer cells (U251SP) Indirect In-vitro 

Kwon et al [121] 2016 South Korea DBD Nitrogen Human cervical cancer cells (HeLa) Direct In-vitro 

Laroussi et al [122] 2015 USA Plasma Jet 
Helium + 

Oxygen 

Human acute leukemia T cells (CCL-119), bladder cancer cell line 

(SCaBER) and prostate cancer cells (DU 145) 
Direct In-vitro 

Leduc et al [123] 2009 Canada Plasma Jet Helium Human cervical cancer cells (HeLa) Direct In-vitro 

Lee et al [124] 2016 South Korea Plasma Jet Argon Human breast cancer cells (MCF-7) Direct In-vitro 

Lee et al [125] 2011 South Korea Plasma Jet Helium Human head and neck cancer cells (SCC25) Direct In-vitro 

Lee et al [126] 2016 South Korea Plasma Jet  Nitrogen Human head and neck cancer cells (SCC25, HSC-2) Direct In-vitro 

Lee et al [127] 2009 South Korea, USA Plasma Jet  Helium Human melanoma cells (G361) Direct In-vitro 

Lee et al [128] 2017 South Korea DBD Argon Human breast cancer cells (MCF-7) Direct In-vitro 

Li et al [129] 2016 China DBD Helium Human cervical cancer cells (HeLa) Direct In-vitro 

Li et al [130] 2017 China DBD Helium Human cervical cancer cells (HeLa) Direct In-vitro 

Li et al [131] 2017 South Korea DBD Nitrogen Human cervical cancer cells (HeLa) Direct In-vitro 

Liedtke et al [132] 2017 Germany Plasma Jet Argon Murine pancreatic cancer cells (6606PDA).  Transgenic C57BL/6 mice with Direct, Indirect In-vitro, In-vivo 



pancreatic adenocarcinoma. 

Lin et al [133] 2015 USA, China DBD Air 
Radioresistant nasopharyngeal carcinoma (CNE-1) and Human acute 

monocytic leukemia cell line (THP-1). 
Direct In-vitro 

Lin et al [134] 2017 USA, South Korea DBD 
Air, Oxygen, 
Argon 

Human lung adenocarcinoma (A549) Direct In-vitro 

Linneweh et al[135] 2017 Germany - - Human cervical intraepithelial neoplasia  -  
clinical trial (on 

going) 

Liu et al [136] 2017 China DBD Air Human breast cancer cell lines (MDA-MB-453, MDA-MB-231) Direct In-vitro 

Lunov et al [137] 2014 Czech Republic Plasma Jet Air or Helium Murine brain cancer cells (C6) Direct In-vitro 

Ma et al [138] 2014 South Korea Plasma Jet Helium 

Human cervical cancer (HeLa), oral squamous carcinoma (YD-9), 

malignant melanoma, (G-361), colorectal carcinoma (p53+, +) (HCT 116), 
colorectal carcinoma (p53 -, -) (HCT 116-E6), non-small cell lung cancer 

(H1299), colorectal carcinoma (RKO), uterine sarcoma (MES-SA, MES-
SA, Dx5), hepatocellular carcinoma (HepG2), colorectal adenocarcinoma 

(HT29, LoVo, DLD-1, HCT1, HCT15, CL02) 

Direct In-vitro 

Mashayekh et al [139] 2015 Iran Plasma Jet 
Helium + 

oxygen 

Murine melanoma cells (B16F10), mice with subcutaneous tumor graft 

(C57) 
Direct In-vitro, In-vivo 

Metelman et al [140]  2015 Germany, USA Plasma Jet Argon  Patients presenting oral squamous carcinoma Direct Clinical follow up 

Merbahi et al [141] 2017 France Plasma Jet Helium Human head and neck cancer cells (FaDu) Indirect In-vitro 

Miller et al [142] 2016 USA - - - - Review 

Min Joh et al [143] 2012 South Korea Plasma Jet 

Helium or 

Argon or 
Nitrogen + 

oxygen 

Human bladder cancer cells Direct In-vitro 

Mirpour et al [144] 2012 Iran - - - - 
Conference 

proceeding 

Mirpour et al [145] 2016 Iran, USA Plasma Jet Helium Murine breast cancer cells (4T1), Mice with subcutaneous tumor graft (4T1) Direct In-vivo, In-vitro 

Mizuno et al [146] 2017 USA, Japan DBD 
Oxygen, 

Nitrogen 

C57BL/6 mice were subcutaneously inoculated
with murine melanoma 

B16–F10 cells 
Direct In-vivo 

Mohades et al [147] 2015 USA Plasma Jet Helium Human bladder cancer cells (SCaBER) Indirect In-vitro 

Naciri et al  [148] 2014 Ireland Plasma Jet Helium Human colon cancer cells (SW480) Direct In-vitro 

Nakamura et al [149] 2017 Japan Plasma Jet Argon 
Human ovarian cancer cells (ES2, SKOV3 and WI-38). Female nude mice 
with intraperitoneal tumor graft. 

Indirect In-vivo, In-vitro 



Nguyen et al [150] 2016 South Korea Plasma Jet Air 
Human cervical cancer (HeLa), sarcoma (U2OS, SaOS2), breast cancer 
(MDA-MB-231, MDA-MB-453, MDA-MB-468), colon cancer (HTC116) 

cells. 

Indirect In-vitro 

Ninomiya et al [151] 2013 Japan Plasma Jet Helium Human breast cancer cells (MCF-7, MDA-MB-231) Direct In-vitro 

O’connell et al [152] 2011 United Kingdom Plasma Jet Helium Plasmid DNA in solution (pCDNA 3,1) Direct In-vitro 

Omata et al [153] 2014 Japan - - Hairless model mice (HEL-RET) with melanoma Direct In-vitro 

Ono et al [154] 2016 Japan DBD Air Human oral cancer cells (HSC2) Direct In-vitro 

Panngom et al [155] 2013 South Korea DBD Air Human lung cancer cells (H460, HCC1588), Direct In-vitro 

Park et al [156] 2015 South Korea DBD Argon 
Human breast cancer (MCF-7, MDA-MB-231), colon cancer (HCT-15) and 
lung cancer (NCI-H1299) cells 

Direct In-vitro 

Park et al [157] 2016 South Korea DBD Helium Human cervical cancer cells (HeLa) Direct In-vitro 

Partecke et al [158] 2012 Germany Plasma Jet Argon 
Human pancreatic cancer (Colo-357, PaTu8988T) cells. Murine pancreatic 

cancer cells (6606PDA), Tumor chorio allantoic membrane model. 
Direct In-vitro, In-vivo 

Plewa et al [159] 2014 France Plasma Jet Helium 
Human colorectal cancer cells (HCT116) forming multicellular tumor 
spheroids 

Direct In-vitro 

Ratovitski et al [160] 2014 USA, Israel - - - - Review 

Ryan et al [161] 2016 USA Plasma Jet Helium Human HPV-16 cervical cancer cells (CaSki) Direct In-vitro 

Recek et al [162] 2011 Slovenia, USA Plasma Jet Helium Human brain cancer cells (U87) Direct In-vitro 

Ruwan Kumara et al [163] 2016 South Korea DBD 
Oxygen + 
Argon 

Human colon cancer cells (SNUC5) Direct In-vitro 

Saito et al. [164] 2016 Japan Plasma Jet Helium 
Human melanoma (A375, A2058), lung cancer (A549) and osteosarcoma 
(MG63, SAOS-2, HOS) cells 

Indirect In-vitro 

Shi et al [165] 2017 Japan, Australia Plasma Jet Argon Murine mesothelioma cells (SM2,EM2) Direct In-vitro 

Shi et al [166] 2017 China Plasma Jet Air Human oral cancer cells (SCC15) Indirect In-vitro 

Schlegle et al [167] 2013 Germany - - - - Review 

Schmidt et al [168] 2015 Germany Plasma Jet Argon Human melanoma cells (SK-Mel-147) Direct In-vitro 

Schuster et al [169] 2016 Germany Plasma Jet Argon Patients suffering of squamous cell carcinoma. Direct Clinical trial 

Sensenig et al [170] 2010 USA DBD Air Human melanoma cells (A2058) Direct In-vitro 

Shi et al [171] 2014 China Plasma Jet Argon Murine melanoma cells (B16F10) Direct In-vitro 



Siu et al [172] 2015 USA Plasma Jet Helium Human brain cancer cells (U87, U373, A172) Direct In-vitro 

Stoffels et al. [173] 2007 Germany - - - - Review 

Stoffels et al [174] 2011 Germany - - - - Review 

Tabuchi et al [175] 2016 Japan Plasma Jet 
Argon +- 
Nitrogen 

Human myelomonocytic lymphoma cells (U937) Direct In-vitro 

Tan et al [176] 2014 China, Australia Plasma Jet Helium Human hepatocellular cancer (HepG2), cervical cancer (HeLa) cells. Direct In-vitro 

Takeda et al [177] 2017 Japan Plasma Jet Argon 
Human gastric cancer cells (SC-2-NU, AGS, and enhanced green 
fluorescent protein-tagged GCIY (GCIY-EGFP)). Mice with intraperitoneal 

tumor graft 

Indirect In-vitro, In-vivo 

Tanaka et al [178] 2011 Japan Plasma Jet Argon Human brain cancer cells (U251SP) Indirect In-vitro 

Tanaka et al [179] 2016 Japan DBD Argon 
Human brain cancer (U251SP), cervical cancer (SiHa), ovarian cancer (SK-

OV-3), Nude mice with subcutaneous tumor (SiHa) 
Indirect In-vitro, In-vivo 

Tanaka et al [180] 2015 Japan - - - - Review 

Tanaka et al [181]  2017 Japan - - - - Review 

Taylor et al [182] 2014 USA, South Korea - - - - 
Conference 
proceeding 

Tazdia et al [183] 2016 USA Plasma Jet Helium Lymphoceles following Pelvic Lymph Node Dissection - 
Clinical trial 

(ongoing) 

Thiyagarajan et al [184] 2012 USA Plasma Jet Air Human monocytic leukemia cancer cells (THP-1) Indirect In-vitro 

Thiyagarajan et al [185] 2014 USA Plasma Jet Air Human monocytic leukemia cancer cells (THP-1) Direct In-vitro 

Thiyagarajan et al [186] 2012 USA - - Human monocytic leukemia cancer cells (THP-1) Direct In-vitro 

Toyokuni et al [187] 2016 Japan - - - - Review 

Turrini et al [188] 2017 Italia DBD Air Human T-Lymphoblastoid Leukemia Cells (JURKAT) Direct In-vitro 

Utsumi et al [189] 2014 Japan Plasma Jet Argon Human ovarian cancer cells (TOV21G, ES2, SKOV3) Indirect In-vitro 

Utsumi et al [190] 2016 Japan Plasma Jet Argon Human ovarian cancer cells (OVCAR-3, TOV21G, ES2, SKOV3) Indirect In-vitro 

Utsumi et al [191] 2013 Japan Plasma Jet Argon 
Human resistant ovarian cancer cells (NOS2CR, NOS2TR, NOS3CR, 

NOS3TR), Mice with subcutaneous tumor xenograft 
Indirect In-vitro, In-vivo 

Van Boexem et al [192] 2017 Belgium Plasma Jet Argon Human glioblastoma cells (U87, U251 and LN229) Indirect In-vitro 



Vandamme et al [193] 2012 France 
Floating 
Eelectrode 

DBD 

Air 
Human brain cancer (U87MG-Luc2), colorectal cancer (HTC116-Luc2) 
cells, Mice with subcutaneous tumor xenograft 

Direct, Indirect In-vitro, In-vivo 

Vandamme et al [194] 2010 France DBD Air Mice with subcutaneous tumor xenograft (U87) Direct In-vivo 

Vandamme et al [195] 2011 France DBD Air Mice with subcutaneous tumor xenograft (U87) Direct In-vivo 

Van der paal et al [196] 2017 Belgium - - - - Review 

Vermeylen et al [197] 2016 Belgium Plasma Jet 

Helium + 

oxygen or, 
Helium + 

oxygen + 
nitrogen 

Human melanoma (Malme-3M, SK-MEL-28), brain cancer (LN229, U87) 
cells 

Direct, Indirect In-vitro 

Vijayarangan et al[198]  2017 France Plasma Jet Helium Human cervical cancer cells (HeLa) Direct In-vitro 

Volotskova et al [199] 2012 USA Plasma Jet Helium Human papilloma (308), epidermal carcinoma (PAM2012) cells. Direct In-vitro 

Walk et al [200] 2013 USA Plasma Jet Helium 
Murine brain cancer cells (Neuro2a)., Mice with subcutaneous tumor 

xenograft  
Direct In-vitro, In-vivo 

Wada et al [201] 2017 Japan Plasma Jet Helium Human lymphoma cells (MWCL-1) Indirect In-vitro 

Wang et al [202] 2015 China DBD Air Human leukemia cells (LT-12) Direct In-vivo 

Wang et al [203] 2013 USA Plasma Jet Helium Human metastatic cells (MDA-MB-231 BrCa) Direct In-vitro 

Wang et al [204] 2017 USA, China - - Human Malignant melanoma cells (A375) Direct In-vitro 

Weiss et al [205] 2015 Germany Plasma Jet Argon Human prostate cancer cells (LNCaP, PC-3) Direct In-vitro 

Weiss et al [206] 2015 Germany Plasma Jet Argon Human prostate cancer cells (LNCaP) Direct In-vitro 

Welz et al [207] 2015 Germany DBD Air Human head and neck cancer cells (FaDu, OSC-19) Direct In-vitro 

Xu et al [208] 2016 China, USA Plasma Jet Helium Human myeloma cells (LP-1) Direct In-vitro 

Xu et al [209] 2015 China, USA Plasma Jet 

Helium + 

oxygen + 
argon 

Human myeloma cells (LP-1) Direct In-vitro 

Yajima et al [210] 2014 Japan Plasma Jet Argon Hairless mice with melanocytic tumor Direct In-vivo 

Yan et al [211] 2010 China Plasma Jet Helium Human hepatocellular cancer cells (HepG2) Direct In-vitro 

Yan et al [212] 2014 USA Plasma Jet Helium Human brain cancer cells (U87) Indirect In-vitro 



Yan et al [213] 2015 USA Plasma Jet Helium Human brain cancer (U87), breast cancer (MDA-MB-231, MCF-7) cells Indirect In-vitro 

Yan et al [214] 2016 USA Plasma Jet Helium Human brain cancer cells (U87MG) Indirect In-vitro 

Yan et al [215] 2012 China, Australia Plasma Jet 
Helium + 

oxygen 
Human hepatocellular cancer cells (HepG2) Direct In-vitro 

Yan et al [216] 2016 USA - - - - Review 

Yan et al [217] 2015 USA - - - - Review 

Yan et al [218] 2017 USA Plasma Jet Helium 
Human glioblastoma (U87MG), human pancreas adenocarcinoma (PA-TU-

8988T) and Human breast adenocarcinoma (MDA-MB-231) cells 
Direct In-vitro 

Yan et al [219] 2017 USA Plasma Jet Helium 
Human glioblastoma (U87MG), human pancreas adenocarcinoma (PA-TU-
8988T) and Human breast adenocarcinoma (MDA-MB-231) cells 

Direct, Indirect In-vitro 

Yan et al [220] 2017 USA - - - - Review 

Yan et al [221] 2017 China Plasma Jet Helium Human neuroblastoma cells (SH-SY5Y) Direct In-vitro 

Yang et al [222] 2015 China DBD Air 
Human hepatocellular cancer cells (Bel7402) and Human hepatocellular 

cancer cells 5-FU resistant (Bel7402, 5FU) 
Direct, Indirect In-vitro 

Yokoyama et al [223] 2014 Japan DBD Air Human cervical cancer cells (HeLa) Indirect In-vitro 

Zhao et al [224] 2013 China Plasma Jet 
Helium + 
oxygen 

Human hepatocellular cancer cells (HepG2) Direct In-vitro 

Zhang et al [225] 2008 China Plasma Jet 
Argon + 
oxygen 

Human hepatocellular cancer cells (Bel7402) Direct In-vitro 

Zhu et al [226] 2016 USA Plasma Jet - 
Human breast cancer (MDA-MB-231, MCF-7), pancreatic cancer (PaTu 

8988) cells 
Direct In-vitro 

Zhunussova et al [227] 2016 USA DBD Air Human prostate metastatic cells (DU145) Indirect In-vitro 

Zirnheld et al [228] 2010 USA Plasma Jet helium Human metastatic melanoma cells (1205Lu) Direct In-vitro 

Zucker et al [229] 2012 USA Plasma Jet Helium Human premetastatic and metastatic melanoma cells (WM793B, 1205Lu) Direct In-vitro 
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