Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2021.22.11.557
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 22, No. 11 pp. 557-563, 2021

o2 EetAE(AtmoPlastorm) 571329 AL AL
At 27}

1 1 2 Z==2 1*
&2, XY, 3D, 355", 0134

"WZHZHATA, (F)HSHEA
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Abstract Staphylococcus aureus is the most commonly detected bacterial species in household air and
can cause food poisoning and purulent diseases. We assessed the sterilization effects of AtmoPlastorm
air sterilizer with advanced oxidation process (AOP) technology on S. aureus. Atmoplastorm air sterilizer
consists of 1) air collection unit for air capture and forced air circulation, and 2) plasma generation unit
where sterilization occurs. Sterilization effects were evaluated by monitoring the remaining bacterial
numbers from each sterilizer unit; S, aureus [1 x 10° colony-forming unit (CFU)/4.2 mL] was injected.
Then, plasma was generated for 1,5, 10 and 20 minutes each. The remaining bacteria from the
exhausted air and plasma generating unit were recovered. Bacteria were not observed from exhausted
air throughout tested plasma exposure times. From the plasma generation unit, bacterial growth was
observed only at 1 minute exposure to plasma, but not from longer plasma exposure. Our findings
indicate that the AtmoPlastrom air sterilizer can remove S. aureus in the air using plasma rapidly and
completely that may threaten indoor air hygiene.
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Fig. 3. Result of collection rate by Staphylococcus
aureus on atmoplastorm air sterilizer device.

I—E—E}AE oA Eet=nt AOP At
371 39 29wS 25K 2H5Yo
e ﬁ#‘ﬂz 5 U9t ol B oA Ay
Q1 Aol A o 2 F5g ERlshe o] Ezo]
PouE FRAPGHICL X719 A7} 1,200 cm9] A
glol A Y FIE FRlstglthe Alghdo] Slch. wkA
AR teket 371 9 729 A oA 2R at
£ FRIsk] fist 371 A5 AAT AFo|ch

oERETAE
Znt 3‘—°LZH11?'4
75 drt. ol =

€ elstast Aulg
Zl’tﬂiﬂ A7 & 3l5sto] B4
ASHA.

1 A3, Fig. 40 Kol viel o] E2t=nt A7 1
& Fole 35%2] Asfadts detilen, 52, 10+,
158, 202 &< A=t Aol 79 4ol A3 &
A FPeEE 100% At BT Ak Aol 58
=3l

H S

1

l



o2 EetAE(AtmoPlastorm) 3714429 FAL A5t

At 2

2 1004

2

=~

2

©

-

o

2 50

=

2

=

B

0 T .
con 1 5 10 15 20 min

Inhibition rate
(meanzS.D,%) 0£0.00 35+4.08 |100£0.00 | 100£0.00 | 100£0.00|100+0.00

Fig. 4. Inhibition rate of Staphylococcus aureus on
staerilized water.

5717874719 AJepiAl2 dulgeiol met 24 54,
of3ty, BIHOR prolxict. oliet 371374717}
A e Ao 1 A e WG drAne) e
F5o] uet ARHAQ Kol Yo
gHHoz :'_7];«1147] A= 308 5 30~40% 22X =
50~60‘V4 71 & FAlatol Aaskes avs e
L o B3t Hlof o).

e, 371374719 Bl mtet 5ol Aol
o AuinZatAE ZI|AFFASE AR FRA) Al

37177712

gl

o

I Qe 3714 BAEEY 3715 Aotk 484
£ Alzbo] Wi grom, =2 A4 ANE Yl A
Zelskqiet.
3. &&=

7B LolA AT R ERtAE SRR Y
ALt At 8IS gelstarat silct. 1 2
Z7] %9 QFAS 100% ZAS Bt opg}, =4 €
QAS Aetohe A9 AAtE vl 55kGin) o]
ZIEE & v A AHEEI = 371788 e 5
71& Agkol=dl del= ARE &5 9 FE 24| A 23
FAE dovls HHE S5 5 Y= AER 7|&0]
2} & 4= Qlok ESE 2 Aol ARG Ve 3 B
9 Aol A9 A oo & =Rl 2 5 U
Ao= 7|dgitt

References

[1]1 A. Karakatsani, A. Analitis, D. Perifanou, J.G. Ayres,

561

[10]

[11]

R. M. Harrison, A. Kotronarou, I. G. Kavouras, ]J.
Pekkanen, K. Hameri, G. P. Kos, J. J. Hartog, G.
Hoek, K. Katsouyanni. “Particulate matter air
pollution and respiratory symptoms in individuals
having either or chronic obstructive
pulmonary disease: a European multicentre panel
study”, Environ Health, Vol.11, No.75, pp.1-16, Oct.
2012.

DOI: http://doi.org/10.1186/1476-069X-11-75

asthma

World Health Organization Regional Office for
Europe, “Review of evidence on health aspects of air
pollution: REVIHAAP”, Europe, 6-14.
DOIL:http://doi.org/0020/182432/e96762-final.pdf

World Health Organization, “Global
Report 2018", Geneva Switzerland, 9-25.

I. H Oh, S. J. Yoon, E. J. Kim. “The burden of
disease in Korea”, / Korean Med Assoc, Vol.54, No.6,
pp.646-652, June. 2011.

DOI: https://doi.org/10.5124/ikma.2011.54.6.646

Tuberculosis

J. Y. Son, J. T. Lee, Y. H. Park, M. L. Bell. “Short-term
effects of air pollution on hospital admissions in
Korea”, Epidemiology, Vol.24, No.4, pp.545-554, Jul.
2013.

DOI: http://dx.doi.org/10.1097/EDE.0b013e3182953244

D. W. Park, S. H. Kim, H. J. Yoon. “The impact of
indoor air pollution on asthma’, Allergy asthma &
respiratory disease, Vol.5, No.6, pp.321-319, Nov.
2017.

DOI: https://doi.org/10.4168/aard.2017.5.6.312

J. G. Kim, J. S. Kim. “A Pilot Study on the Assessment
of Bioaerosols in Restaurants’, Korean Society of
Environmental Health, Vol.42, No.2, pp.133-140, Apr.
2016.

DOI: https:

doi.org/10.5668/]EHS.2016.42.2.133

S. G. Park, Y. O. Hwang, J. H. Jung, K. M. Lee.
“Biological Characteristics of Staphylococcus aureus
Isolated from Food-Borne Patients in Seoul’, Journal
of food hygiene and satety, Vol.16, No.3, pp.159-167,
2001.

DOL https:

B. H. Jeon, 1. Y. Hwang. ‘Concentrations of total
culturable microorganisms and Its Identification in
Public  Facilities”,  Journal of the  Korea
Academia-Industrial cooperation Society, Vol.16,
No.1, pp.868-876, Jan. 2015.

DOLI: https://doi.org/10.5762/KAIS.2015.16.1.868

Y. S. Cho, J. Y. Lee, M. K. Lee, D. B. Shin, D. H. Kim,
K. M. Park. “Prevalence and Characterization of
Staphylococcus aureus Pathogenic Factors Isolated
from Various Foods in Korea”, Korean Journal of
Food Science and Technology, Vol.43, No.5,
pp.648-654, Oct. 2011.

DOI :http://doi.org/10.9721/K]JFST.2011.43.5.648

doi.org/JAKO200111920940606

T. M. Zollner, T. A. Wichelhaus, A Hartung, C. Von
Mallinckrodt, T. O. Wagner, V. Brade, R. Kaufman,
“Colonization with superantigen-producing



ks e

Sl=8x] A2248 A11%, 2021

[12]

(13]

[14]

(15]

[16]

(171

(18]

Staphylococcus aureus is associated with increased
severity of atopic dermatitis, Clin Bxp”, Allergy,
Vol.30, No.7, pp.994-1000, Dec. 2001.

DOI: https://doi.org/10.1046/i.1365-2222.2000.00848

R. Bunikowski, M. E. Mielke, H. Skarabis, M. Worm, I.
Anagnostopoulos, G. Kolde, U. Wahn, and H. Renz,
“Evidence for a diseease-promoting effect of
Staphylococcus aureus-derived exotoxins in atopic
dermatitis”,  Journal of Allergy and  clinical
Immunology, Vol.105, No.4, pp.814-819, Apr. 2000.
DOLI: https://doi.org/10.1067/mai.2000.105528

K. Breuer, M. Wittmann, B. Bosche, A. Kapp, T.
Werfel. “Severe atopic dermatitis is associated with
sensitization to staphylococcal enterotoxin B (SEB)”,
Allergy, Vol.55, No.6, pp.551-555, Jun. 2000.

DOL: https://doi.org/10.1034/1.1398-9995.2000.00432.x

F. K. Mattner, F. C. B, EB M, H. S, AW. T, I. E. C.
‘Preventing the spread of multidrug-resistant
gram-negative pathogens: recommendations of an
expert panel of the German Society For Hygiene and
Microbiology”, Deutsches Arzteblatt international,
Vol.109, No.3, pp.39-45, Jan. 2012.

DOI: https://doi.org/10.3238/arztebl.2012.0039

Korean Society for Healthcare-associated Infection
Control and Prevention. Standard precaution and
guidelines for isolation by transmission route:
infection control and prevention in healthcare
facilities. 5th ed. Seoul: Hanmi Medical Publisher.
2017.

P. H. Park, “Air filter trend for air purifiers”, Air
cleaning technology, Vol.33, No.1, pp.31-37, 2020.
DOI: https://doi.org/02020/49444380889

E. S. Son, J. L. Lee, J. J. Jung, J. H. Hwang, J. S. Lee.
“Escherichia coli sterilization effect of plasma
Advanced Oxidation Process in AtmoPlastorm air
sterilizer device”, Proceedings of Spring Conference
of the Korea Academia-Industrial cooperation
Society, Korea Academia-Industrial cooperation
Society, Korea, Vol.22, pp.860-862, July. 2021.

DOI: https://doi.org/2021/spring303

H. N. Kyung, J. S. Son, K. J. Sung, Y. K. Jang.
“Comparative Efficiency Evaluation of Air Cleaners for
Improving  Indoor Air  Quality”, Journal of
environmental impact assessment, No.3, Vol.14,
pp.109-115, Apr. 2005.

DOI: https://doi.org/G704-000713.2005.14.3.004

562

A

Y
[

[

.

.

.

2(Eun-Soon Son)

(Hal]

20109 29 : Addisty sk
A ZAHFs} (FsHAAD

2020¢ 8¢¥ : Adist e
A7zrst} (o]ghEtAh

20109 39 ~ 2010¢ 7¢ : &t
Agodetdra

2010¢ 89 ~ &4l : (A)=AZA
AT HAEATE AT

_ﬂoj

2, FEHGANE

0| X| ¥Ui-Im Lee)

.

("aiel

20074 2¢¥ : Soldisty £AAY
B3 (BRHAIESHsAD

200749 69 ~ @A : FA)=FAE
AT TRYEATR ALATY

.

@yEop
Bopzot 5§

, A,

19994 29 © et dhakel
AIB (B

20039 29 © Aot et
H71BSH (FIA
201049 3¢ ~ 20174 3¢ :
ERLLERER

201849 19 ~ B4 : @A5HY
A1 BepzohilR Brg

%9

37175



oz ZatAE(AtmoPlastorm) S714FAR] 9] I AT A ad)

for
OF
fol

(Jong-Ho Hwang) [Hsl]

i

. 2011?_] 2% . “T"‘%tﬂi}ﬂ Lgo [e)
Z83} (FHAD
A== + 20109 19 ~ @A) : () 2484
' GAM R oA}

(TR
JEBz, Sexo 247
0| £ M(Jong Seok Lee) (=59

+ 20019 24 : AR Aty
s mES (MAYESEAD
+ 20029 8¥ ~ 20064 4¥ : =Y
Max Plank Institute, PostDoc
+ 20064 5€¥ ~ 20084 2¥ : AA]
gt ojxefsl Atuws
200849 3¥ ~ @A : (AW=A2
HAFA TPEATE BT

=1

i

TP
T, Addd

563



