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Efficiency of Non-thermal Atmospheric Pressure Plasma

on Killing Candida albicans Biofilm
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Abstract
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Objectives: To investigate the efficacy of non-
thermal atmospheric pressure plasma on killing
Candida albicans biofilm.

Methods: Candida albicans (ATCC 10231
and 2 clinical strains) divided into 5 groups. The
untreated culture was designated as control group.
The rest groups were treated by non-thermal atmo-
spheric pressure plasma for 2, 5, 8 and 10 minutes
were designated as test groups 1, 2, 3 and 4 respec-
tively. To investigate the least exposure time on

killing yeast cells, the quantity of yeast cells was
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PNIUNATOUUTT RN IDINT LU UUBU-1NBS
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AUNAIELILUULEU-WesHBaTinufIuTsEmM Ay
181 8 W Imawmammmmsﬁ’uﬁmmﬁmtﬁu‘[m
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disuruTnmauaudmsaiunuduuususduesas
fnladuisAunasunduaa 8 Wi

fyu: WAIFUILUUNDU-1N8T LB aTiAuaY
u3senmATUTERNSAWlumsmIavTeMuuNLTIAN
TDITIMAUAAORTUAURUUUN UL TURZATRA LABEN 05
veshAa Wiewiuthmwiuldduiaiunmauidung

lyimadn 8 Wi
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UITENMA WNUTINN WAUARIDRT LA

Ui
lull w2564 Uszwdlneazdng “donugoniy
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el
Ngoeyiesa: 20 voulszinnsnovun  guRnIniie
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fuusungufiefdenginiuildduiiounenld
AnugnuasmaAansarumniuisunulddous
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Jounz 16.6 wazioun: 10.5 ﬂ’lﬂJﬁ\i’]ﬁU@)
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examined by colony counting and MTT assays. In
addition, biofilm of all strains of Candida albicans
was formed individually on acrylic resin before
exposed to non-thermal atmospheric pressure
plasma. Viability of the biofilms was investigated
by colony counting method.

Results: Candida albicans cultures of ATCC
10231 and 2 clinical strains were significantly
reduced after exposed to non-thermal atmospheric
pressure plasma for 8 minutes. (p <0.05) By colony
counting, the growth of the reference and clinical
strains were inhibited by 92.30, 88.35 and 88.92%
respectively. Contradictorily, by MTT assay method,
the plasma exposure reduced the growth of Candida
albicans cells by 26-51% approximately. Addi-
tionally, non-thermal atmospheric pressure plasma
exposure for 8 minutes reduced Candida albicans
biofilms formed on acrylic resin greatly (p <0.05).

Conclusion: Non-thermal atmospheric pres-
sure plasma exposure for 8§ minutes have demon-
strated efficiency in killing Candida albicans bio-

films established on acrylic resin.

Keywords: non-thermal atmospheric pressure

plasma, biofilm, Candida albicans
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Aegulalafidedaffing 1w 2 faddns wWide 100
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n¥ewn: 80 iimanasest 3 Asslusii 3 sewus

1.2 mamisuamao s laeF5Euine.
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WosdilooAuusonsisl iMonmnniivies 3 92lus a1ntiuh

v

TudluwAesh 10,000 spUARMNTITUNRY 2 W Lo 19

=D

WARANAZNDY @mmmiuﬁmﬁga%mmumm (SDB)
wondueen wuinau 100 lulasans wluduwised
10,000 soUsDWT T 2 Wil geihnduiuandy
gon dslawzadninnaznen nlawfindanen
1o (dimethyl sulfoxide; DMSO) 70 lulasing iiie

aza1eEIne 91U (formazan) fislingunaiivieiiu



Uy, WA U7 40 auft 3 n.8.-5.A. 2562
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*The mean difference is significant at the 0.05 level.
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Figure 3
MTT assays.
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Exposure times of non-thermal atmospheric pressure plasma affecting on the growth of Candida albicans examined by
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Table 1  Efficiency of non-thermal atmospheric pressure plasma on biofilm formed by 3 strains of Candida albicans on acrylic
resin samples.
, Anaae logarithm (CFU/ml) + si'am'ﬁ'uamummgw
NANANTISNARDY . . - 2 . - 1
fwwug ATCC 10231 qYNUFARUNN 1 YN UIARUNN 2
ARUAILAYL 4.8510.27 5.26+0.33 5.56+0.19
ndufiduisnaaudunms wi 0.94+0.95* 2.79+0.63" 2.60+1.53*
Reduction factor (RF) 3.91 2.47 2.96

*The mean difference is significant at the 0.05 level.
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Figure4 SEM photographs of 1st clinical strain Candida
albicans biofilm in the control group (A, C) and 8

minutes plasma treatment group (B, D) under mag-

nifications x500 and x5000.
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