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A ARl S7Feel whel BAE o] Fkekal Avh(1). v= AS Al
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Al g3 5= YA HA S carbapenemase-producing
Enterobacterales(CPE)+  Escherichia coli, vancomycin-resistant
Enterococci(N\RE)i= Enterococcus faeciums AHE3Ich. A8 A dF+
B % 7| (PhoenixSpec, Becton Dickinson, New Jersey, USA)E o83}
McFarland 5.0 standard® ®%& 9FATh. AF 8 om Z7]9] Hird =~
gl =g, F, Zg2E HEY HAl HullS o] &5t 571 9
= oBAF B %] (Phoenix ID Broth, Becton Dickinson, New Jersey, USA)Z
10 pL(1.5%<10" CFUs/mL) Bejxgity, dEg AXYu|E o] &afo] FEL
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A% A dFE HEL 71‘3’\101] ¥ AFE AIRRE &AS7EA] oF 30%0] A
W 3 Ag o= Ao (APP Count-Tact, bioMerieux, Marcy I’ Etoile,
France)oll -8 wl=](TSA-R(L), BANDIO, Pocheon, Korea)& A}F&3}o] A&
8 cm =718 HEZ HAlol 10x &<t 500 + 50 g A4#HS 7hell =] 37
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3. 4 A4

3.1. W AEE FA A A=A dolge dy 2F 5

A A A wAE e F AER HA 39 AsE G 7F T
2golgls 2" McFarland 5.0 10 pL(1.5<10" CFUs)2 20.8%%1
3.12x10° CFUs(6.49 log inoculum)o]™, 2]+ McFarland 5.0 10 ulL
(1.5x10" CFUs/mL)<¢] 15.05%21 2.26x10° CFUs(6.35 log inoculum), =z}
€& McFarland 5.0 10 pL(1.5x10" CFUs)9] 16.15%%1 2.42x<10°
CFUs(6.38 log inoculum)©] 1 t}.

H
g A HAEZ HAdA Hitstrs T 4
ATt T A= HEZ HGAlo Hold

9 ~H<Ady 2~ 2" 1.5 CFU/3AF, 0.375 C(CFU/Plate(-0.426 log
inoculum), Eek2=¥ 0.25 C(FU/3=F,  0.063 CFU/Plate(-1.201 log
inoculum)©] Ak, CPE 5 & ZHQlelx~ 282 0.5 CFU/3|AF, 0.125
CFU/Plate(-0.903 log inoculum), Eet2=¥E 0.25 CFU/3|ZF,  0.063
CFU/Plate(-1.201 log inoculum)o]Att. wefA] FIF A= 5 VRE:= 2H|
]2~ ~H¥oA 6.916 log reduction, =F~Elo|A 7.581 log reduction
S X3, (PEE 2E e~ 2"oA 7.393 log reduction, =&F2~H o
X 7.581 log reductione H.FTF. #8+= CPE @ VRE 5+ EF &7 A&

&5 3 o] BEE A 2kth(Table 1&2).
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Window

Bedside

table Patient 9

Bed @ Petri dish(VRE, CPE)

—1
AIHP
space
sterilizer

(4]

Door

Toilet

Door

Figure 1. Space layout of the hospital room and locations of the AIHP
space sterilizer and petri dishes. AIHP: activated ionized
hydrogen peroxide; VRE: vancomycin-resistant £Znterococci;

CPE: carbapenemase-producing £nterobacterales.



Table 1. Counts of Colony-forming Units after Disinfection Using an

ATHP Space Sterilizer against VRE and CPE based on Surface

Materials
Strains VRE (CFUs/plate) CPE (CFUs/plate)
Trials

Locations A B C D A B C D
S 0 1 0 0 0 0 0 0
1 G 0 0 0 0 0 0 0 0
P 0 0 0 0 0 0 0 0
S 0 0 1 0 0 0 0 0
2 G 0 0 0 0 0 0 0 0
p 0 0 0 0 0 0 0 0
S 0 0 0 0 0 0 1 0
3 G 0 0 0 0 0 0 0 0
p 0 0 0 0 0 0 0 0
S 0 0 4 0 0 0 1 0
4 G 0 0 0 0 0 0 0 0
P 1 0 0 0 0 0 1 0

A: In front of AIHP space sterilizer; B: Next to the patient’ s bed;
C: Toilet floor; D: Behind AIHP space sterilizer

AIHP: activated ionized hydrogen peroxide; CFU: colony—-forming unit;
CPE: carbapenemase-producing £nterobacterales; G: glass; P: plastic;

St stainless steel; VRE: vancomycin-resistant £nterococci.



Table 2. Disinfection Efficacy of AIHP Space Sterilizer against VRE and CPE based on Surface Materials

Surface materials
Strains Results

Stainless steel Glass Plastic
Mean CFUs/plate before disinfection 3.12>10° 2.26>10° 2.42>10°

Mean log inoculum before disinfection 6.490 6.350 6.380

VRE Mean CFUs/plate after disinfection 0.375 0 0.063
Mean log inoculum after disinfection -0.426 - -1.201

Mean log reduction 6.916 - 7.581
Mean CFUs/plate before disinfection 3.12x10° 2.26x10° 2.42x10°

Mean log inoculum before disinfection 6.490 6.350 6.380

CPE Mean CFUs/plate after disinfection 0.125 0 0.063
Mean log inoculum after disinfection -0.903 - -1.201

Mean log reduction 7.393 - 7.581

AIHP: activated 1ionized hydrogen peroxide; CFU: colony-forming unit; CPE: carbapenemase-producing

Enterobacterales; VRE: vancomycin-resistant Anterococci.



HakslA FF A5 WS T3 A% WYl SR, Clostridioides
difficile, methicillin-resistant Staphyliococcus aureus(MRSA), multidrug—
resistant Acinetobacter baumannii(MRAB), VRE, CRE &< =u o5 3H74
AAAY AN FoAH I A= FFTHE FLol= severe acute respiratory
syndrome coronavirus 2(SARS-CoV-2)¢} 2 FaA #ZEHA s A 714
At 535 gl g AF7F o] Foj A ivh(22-24).
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2} ohFstAIRE, v EPA(Environmental Protection Agency) % =ul 2%
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Disinfection Efficacy of Activated Ionized Hydrogen
Peroxide Space Sterilizer on Carbapenemase—producing
Enterobacterales and Vancomycin-resistant FAnterococci

according to Surface Materials

Lee, Keon Young

Department of Internal Medicine
Graduate School

Keimyung University

(Supervised by Professor Lee, Ji Yeon)

(Abstract)

Carbapenemase-producing Enterobacterales (CPE) and vancomycin-
resistant FEnterococci (VRE) are multidrug-resistant bacteria that are
spread through contact, and space disinfection 1s emphasized 1in
hospital environment management. Hydrogen peroxide space disinfection
1s one of no-touch space disinfection methods. This study aimed to
confirm disinfection efficacy of activated ionized hydrogen peroxide
(AIHP) space sterilizer developed in South Korea on CPE and VRE
strains for each surface material in a medical environment. Among the
clinical samples, FEscherichia coli was used for CPE and Enterococcus

faecium for VRE, and the samples were spread on sterilized stainless

,20,



steel, glass, and plastic petri dishes, which were placed 1in

different locations in a hospital room. The AIHP space sterilizer was

used for disinfection, and the process was repeated four times.

Disinfection efficacy was assessed through log reduction of the

number of cultured strains after disinfection. VRE demonstrated 6.916

log reduction on stainless steel and 7.581 log reduction on plastic.

CPE showed 7.393 log reduction on stainless steel and 7.581 log

reduction on plastic. Both VRE and CPE were not isolated on glass

surfaces. The AIHP space sterilizer exhibited sufficient disinfection

efficacy on all three materials, with variations in effectiveness

depending on the surface materials.
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Z Hl A wHEsdlth. A% AS widE dF Y Zolg 21 A3}
o log reductiono® A% 3= Hr}E YT, VREE 2|y~ ~AE
/] 6.916 log reduction, ZTF~EoA 7.581 log reductiong K. oM,
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