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A study on Antibacterial Finishing Materials and Application Areas in the Hospital

- Focused on Antibiotic-resistant Bacteria

HE=H* Kwon, Soonjung | EHE%** Park, Yonghyun

Abstract

Purpose: In general, cross-infection caused by bacteria occurs more in hospitals than in local communities. In

most cases, infectious diseases spread through contact transmission (direct contact, indirect contact). This study

tries to examine which places are most likely to detect infections bacteria and what materials should be used

to effectively suppress the spread of infectious bacteria. Methods: Domestic and international literature have

been reviewed to determine which bacteria are common and spread in which places. At the same time,

antibacterial experiments for several finishing materials are performed to determine the survival period of
bacteria for each material. The experiment is conducted mainly on antibiotic-resistant bacteria (MRSA, CRE, etc.)

that have a high mortality rate and are very contagious. Results: MRSA has a high incidence in many hospital

departments with surgery or immunocompromised patients, such as the elderly, organ transplant patients, and

hemodialysis patients. There are experimental results that MRSA dies early in ceramics or silk wallpaper. CRE

has a high incidence in hospital departments where there are many patients who are prone to bacteria entering

the body directly, such as ventilator patients or critically ill patients with surgical wounds. There are

experimental results that CRE dies early in silk wallpaper. In addition, bacteria die on the surface for a variety

of reasons. Most MRSA and CRE develop in patients with impaired immunity or surgery, and rapidly die in

copper or materials with antibacterial properties. Implications: If finishing materials surface with the ability to

kill specific bacteria is used in the place where a large number of specific bacteria are detected, the spread

of infectious diseases can be effectively controlled.
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196442, 2023. 8. 16, L5740l A= F2 A Ld= 674
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Ol E| & 2ILH S 2 M 2 &= S (MRSA,

Methicillin-resistant
Staphylococcus aureus)2 HIE[& 2 5! 1 2|9f HEIZTEA &
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7t =2 e F2 L0, S/M K2 E e =
2 2L gARM S S AL V|0 S E2 AL
A=HO| XMotEl 2L 2 7| Mg &t S0| ACHMSHEE,
2024). e FE HotFd2= FEPIEAY, 4E)E Sl
HOtelCh Abgel mRL 71, oz Y S0 gEtgez &

' = 5= 5o &#gd

o)
TSk MZOIX|EL HEHE! AlSO|LE 4
o
=

oHISE A
FEY & ACL

ZHebm| L & LM = =(CRE:  Carbapenem Resistant
Enterobacteriaceae)2 7HHHEA 2dH0f LHdS LIEHL=
HUM =22 7T TIICh HE/AYEI 2 St FE
SR &7 YASHALE HAMA 7L KStEl 5T 2t S
O] ACHAMSCHY Y, 2024). MMAZ = FEHLKEY, 7HE
Soff MOtEICE CRE 24 SHAC| == = LHTHO| OF il T M| A A
o8 F7t5H= FAM[O|Ck

2) HUMT=o| 619 27 Mo et e, HEe S0
olC}
AN .

16 S0P ES B | Mg 29l ¥

22 AN L 8gTe| HotdA

s2 2ENe HEOR MIE SO ¥ 8 ALy
of NHMO2 oYE HHO| B2 F2 LYY M| Y=
7t &OHZILt,

HE W EHO| EXSt= 0829 sk& SHAtLE o279
|[ME29| s=EC} Rt ofX|P e s=at

& HAY OdEe FIE REY = UCE MRSA Cdifficile,
VRE, Acinetobacteri{E Pt QI StA0NM 27|72t MES 4=
Ae Mo Ed20= Aol BE BHO| Fo| MFAT} =Lt
0|3t 4, 28ES A% S22 Q510 mHOA O)4Z0|

7|7t MESICIN BUS So HOIE Wall 20| K3y
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QE H|0|Ef &A(Institute for Hygiene and Environmental
Medicine, 2018)E &3l0] M0 ZYE SHAE EtER
BRI ZAFSHRICE 7[2H2 1950.1.12H #XH(2024.04.11)71t
X| E0E HO|HE 7|Ete2 FMBIUCE 72 MRSAS| 7|t
O El= SME= AR CREQ| 7|80| El= HUMAESE 5

Ho2 ZEMSIQILE HUM=EE F 4 = B2
Enterobacter, Escherichia, Klebsiella, Salmonella, Serratia& &

Hez HOIHE Z45HRACL

[E 1] outbreak-database0l| Li2te HN=l MadZS b

Lt2t BaE 2 2Rt ()
0| USA 638
A= UK 257
=22 France 153
Y& Japan 91
CHEt Taiwan 49
&= China 30
ol= Korea 27
B¢t Total 1,245

e
]

= AO|EO| H& = HIHK|
Of™ HA(Group-By) 22 ZE
= ZEt HOIEHE 243t

1950-01 TO 2024.04)=

(Must match)S 205l
TEE AQIX| AMsH A

M3t Ligte ZH1(TPFE
= LigtE(C 2 2ate &8
(Group-By)oto{ Zid 2t |Ef B0t B2 &9l 3742
Lizkol=, g=, ZEME UESIRICL 712 fe|Lt2tet 7|
L7} H|ph SOMA|OF X|Ho| Ligket=, €&, =, THEhE =
astol E 774 LiztE ML
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[E 2] B et =z A3 w(Staphylococcus aureus) [E 3] B BMY Xz (Staphylococcus aureus) ¢
ze Bt 4 Bt %
L2 _ N - . Ltz _ N ~ N

I LB - RIS 1 2 TR #0122 maa) 02| 22| 53 oot |
Neonatology 35 | 11 4 1 4 - 3 | 58 Intensive care unit| 53 | 35 | 12 1 6 1 6 | 114

Surgery 27 17| 7 | -l2]1]2]¢%6 Inpatient care |yl 45| 9 | 1| 8 | 1| 2 |8
(not ICU)

Internal medicine | 11 | 5 5 - 1 - - | 22 Outpatient care | 6 | 5 i i R _ T
Gynecology als ! 2l - -l -l1ln Nursing home | 4 | - | - e T R ]
/obstetrics total 109 | 55 | 21 2 | 14| 2 8 | 211
Orthopedics 3|52 -] ]-]-]T0 [E 3]9| LIO|H= Z=Z1(GE="Staphylococcus”) 2 EZ A

Differen't Dept. 5 3 5 ) ) ) - 110 42 58 MoLE Bostn, Z=ZH2(TPF:1950-01 TO 2024.04)
(not listed) 2 7|12 7|17t8 20ostn, ZAH3CY="USA")2E LIZ}Z HHs}

General medicine | 7 | 2 - - 1 - - 110 Ol FY(Facility)2] SEHZ ZIZS &3t 248 2 Ltz §
Pediatrics 4 | - 1 - 1 - 1 7 2|8+ Z4o|C},

Transplantation | 4 | - | - | - | 1 | - | 1|6 Staphylococcus aureus(Z = &7a)= Intensive care unit(E
Neurology T S R e U I SHAH)OIA 7HE B2 2 A7 EnEQIY, Tz Yt
/psychiatry HSEOM Mz ZEEHO| BO| Hmtx|Act
Dermatology 3 1 - - - - - 4
Hemodialysis 3 - - - - | 4 [H 4] ¥ X2 E M= S (Enterobacteriaceae) 2

Not mentioned 3 - - - 1 - - 4 20
Geriatrics -1 4 - - - - - | 4 LfZ| = o = -

riatri en o2 | g2 lmaa] o | a2 | 52 gt oy

Hematology 1 1 1 3 =
Joncology . . . . Neonatology 51| 15| 5 1 - | 25|79
Urology |3 _ _ _ _ _ 3 Surgery 231 6 | 12 | 1 1 1 1| 45
Not mentioned | 23 | 9 4 2 4 1 1 | 44

Neurosurgery 1 - - - 1 - - 2 -

Internal medicine | 8 | 7 7 2 1 - 1126

Ophthalmology | - | 2 | - | - | - | - | - |2 Pediatrics w8 s | 1 1] 1] -]-]02%
Cardiology -] - - i 1 General medicine | 10 | 3 1 - -l - |15

Ear, Nose and throat| - | - | - 1T - -] -1 Neurosurgery 21 2| 2 3|2 -]-|mMm
total 12|60 | 24 | 2 | 13| 3|9 |23 Neurology 1> | 5 | g | | L | _ |9 |
/psychiatry
Geriatrics 4 15 2 - - - - N
H 219 HIO|EE ZZ1(GE="Staphylococcus’) 2 ZEE AT Hematology 8 | 1 1 10
_% S MToz2 20jstn, Z2(TPF:1950-01 TO 2024.04) foncology
2 7|2 712t Rofeln, RUCY="USAI2R LtatE M Transplantation | 6 | 1 ] - | -1 -] -1~
601 DE(Department Name)o| ®Ei2 Znigte =23 A2 Memodialysis | 8 | - | - L - -1~
2t LatgE Halst Zolot. Gynecology | 4 | 5 b g | Ll | | - ] s
ZoATE N ol Alsto} /obstetrics
N Staphylocogc}t;s aureus(& )= Neonatology( Orthopedics > | 1 ’ - . . - 5
)0 7+ B2 4F SR EAERIen, O F|Z Surgery Different Dept. | , | 1 s
(==&4), Internal medicine(Li1h) =22 Zt¢ X7t BrO| & (not listed) i T
DE[RAC. Urology S22 - - -] - -2
Ophthalmology -2 - - - - - 2
Cardiology - - - - - 1 - 1
Emergency - - - - - - 1 1
Rehabilitation - - - 1 - - - 1
Dermatology - - - - - - - 0
Ear, Nose and throaf - - - - - - - 0
total 166 65 | 42 | 12 | 12| 5 | 11 | 313

3) UK, France, Korea, Japan, China, Taiwan2 2 HZSI0| TIRSISICY.
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[E 4]9| H|O|El& Z=Z1(GE="Enterobacter)9Z ZLMZS
2 3™ MTo2 Bost, ZH2(TPF:1950-01 TO 2024.04)2
718 712+2 20{sta, ZAU3(CY="USA" 2 Lt2t& Hs}0]
DE(Department Name)2| HE 2 Zatgts =&ot A4S 2 Lt
2tz Felet 40|k
Enterobacteriaceae(ZH M =)= Neonatology(t!40tH4)
OlM 7Y B2 2 eXt7t HEOERIel, 1 F|2 Surgery(F
=4), Internal medicine(L{ZHQ} Pediatrics(20t1) =22 Zt

g APt O] HAL|UCE

A== (Enterobacteriaceae) ZtY

iRt 4
Ltet 02| Q2 |ZabA| oh2 | U= | =2 | CyoH| 3HA)
_I?I_A-I o —o—| = =T | & | =
Intensive care unit| 74 | 19 | 19 5 2 3 7 1129
Inpatient care (not
i) 53 35| 15 5110 | 1 2 | 121
Qutpatient care | 14 | 6 1 - - - 1 |22
Nursing home | 18 | 2 - - - - - |20
total 15962 | 35 | 10| 12| 4 | 10 | 292

[E 5]°| OI0|H& Z=Z1(GE="Enterobacter’)2 HUMTZ=
2 3™ Mo o2 2osta, ZH2(TPF1950-01 TO 2024.04) 2
718 7128 RO5ta, =AU3(CY="USA")LZ Lt2tE HEF5I0]
FY(Facility)2| HEHZ Zugte =0t A 2 Lietdz el
ok Z0|Ct.

Enterobacteriaceae(RLI M=) = Intensive care unit(Ze
XH)ollM B2 2 A7t B AR T YEHE S S (Inpatient
care (not ICU)Qt XIO|7F 3 X| QLiCt.

Staphylococcus aureus®?t Enterobacteriaceae= 25
HOIM 7 B2 4 A QAT D230 a4t LY

=
Ate{7 BE0| HAE|QUCE RMEZ 2HQISHAS [f

2t 3t 2 =

5 oF 25 S0 71 B2 ZY SR 2 gD,

SR H5HA| i HAoME B2 24 AtV 20

| ALY

3.2 sie| K& HEE &°t Mz 2o Fet #H &
SUut 0|2 HANM Mot AU SE S TS| sl

HH 4 U Ax0] Cfst 2 " X|Ho| UL HY ¢d

22 ol 2 H2(KRINKO)OIIA ZZtot X[Eof Ml A1 At

gt CDCOJA] 7ot X|Ro|AMe] H AletE BAsict 2H

of 2 2P =Hito| QP E FE3 7|F Dt n9(d BHO|

HAAE DESI0 StEC R M S AXSH| ) S8

2|7t gavt HAE =&t

4) Escherichia, Klebsiella, Salmonella, SerratiaS HHEO{7IH ZH1=

HBSIACE

18 TINES gY U Hg 29 2y

(H 6] =Y S Lf 2H Ha
(KRINKO, 2022, Table 2.2| H#E

FEE 2 T Of|A| HEHAZ| XA
@)
g 2o A B, d-Y,

SOMSHA| G 7| AR, AE, B2l | Q= T7k MA
(Areas without |uH 7|& 719, - e=e
increased risk of | CH7|4&

infection)
) gt HE, - AtF QEX| AL} 2R} 7F
X Al HFAFM AL ol T O A~
ERE Ol 2+ glEHI_IEE, AR AL, 7to| MEI_iiD._:. pb
o|40—_|0| ol _—I_|_01 §E|X|E)éll —?-')\OHAEl, ?_Hté‘l-ol 'é"’t _<'3_J o
e | Y, EE, e e
(Areas With J|= RICFAL FA|T KA
potential risk of s Ade, g, B
infection) Asd, O714, - 7{9] QHX|X| Sb= HIE
SRt =EAE S EH YA
© —AE, 77|.O| ol HOH O
B2t X2 AIEmC) | 2e 27k 4
?:Il-cnn $5§0| El — = ' DH':”O| Gt 27k A
T4 olAl gt = W AZUO= BH
. |_| ?'_h MNA
(Areas with o o) SR
increased risk of AEM_;Io} ;:”‘XIE*' - HIE: A%
infection) CorT BOMEE | Jo| OiX|X| %= B
(NICU) ol A A
) ZHA, =0 0 | - BRI 5P| H '
ot £+ MEHY, W A
(Clean Work areas) | 424 2% &1 - 7|E} HIE QAR FE¢

A QER[ZALE 1R 7F

(e) 7ol U= BH W
8 49 A€ol | o400 FAlS ol E= 37k A
ol of —||j—|:l'l—|(|_E§ = a| AEOkOE ]
M :rlﬁ mTSlSE D7F = X LS i)
(Areas with @ | iz ma pia) ot | S5
specific risk of - HiEE AE
infection) - 7{9 OIX|R| Y= B
oA 3 HA
)
o|z%lo| #d - 59|

SERECEE

old=st e,

TRBA(Technischen

(Areas where there | H|7|& 2|4 Regeln fir Biologische
is only a risk of Arbeitsstoffe) &%=
infection for staff)

ZUOM= 67HK|E Y2 LI BEH Ha XS #2585t
QUCL dgEoz AR SXZREL| HE|, Mg et
=2 2XE0| FE deots 37 = 2Rt Q|5 TIQ| 0]
2= B0 MEt YRS LESIQICE ™ =0 W2t L
671X 72 @EE -0l B &= 79, (b)EME
Z ™ol AU 7Y, (& E Yo E +Y, (@)t 74,
@53 49g Ado| e 79, =TIl Y «=Dt A= F
Qo|Ct. O] Yol AB-EI =2 Z2 (b), (¢), (), (NOILF

OZoMe ZE8YHS EHEcE XS flof etd #H
2 QEFH| BHEY FA47|, &F0| 5)at 22| EHHEE,
S)2 2 LHF0] oEA|Hel EHAE|E oitCt O|=2| EHE2
X[EOME CHYot 22102 (T2 2EIBHCL a)2hdol U=

A



42 5= =222 EX, o037 B0AM F7IM7t A= £, [ 7] O =Y o0 Y 2 2%
HHX7F H0l= AS LX|5H7| 2t A 72H X 5He| & 7 SRS
AT AXNS e I ES o] MN=zHH o T
A=Y T2 242 TESIRUCE FUt2 4 2 TlE 7 R (AFZE)
AoME ABIRIRL AT HES JHsY, BE BE HES HIE, =
1 H H 0,
QU S0 S AMEY, YA X B)2| 9T 52 27t 8 SGP (Steel Gypsum | (SESICNa LA | 09
Ehl | P l :
olog Bo} EEBIUCHCDC, 2019: 88). _ bard Panel) _ FERE!
o w | (Klebsiella pneumoniae 0 (0%)
ATCC 4352)
33 &% 1 N
oE/&E Wy
NZOZ O3t MAZYO| F2 st Azt ik gy | B
ZoATRL BUMDES BHOR TR 2 SRy |‘ Methicillin-resistant | 3 ©95%)
+E 2MsIYe I Aot &4, oM 2 Sttt StaP*)XYT"éCCOC;;;ma)“fe“S
oo| ENE(QUC BMEE HUS I T2 QTR ECH: ¥ e
[« NLLE
SOIAM 2 2R Hdsty, SetAtent Lk HAO| S} (Escherichia coli ATCC | 1 (90.0%)
2 = 2 X107 gick SY1t 0|Z0ME nAAES Zat 25922, ATCC 8739)
_ HE
Moz oFsl7| Qs EH MA Ol @] X|AS Ot=EoiCt = L=y
L e e (Kiebsiella pneumoniae | 04 (60.2%)
Ligt B 5 SIAteto] He| 82 £0| E& Bzl 3l S0 ATCC 4352)
gt 193 EHOZ EREIQD, 0|32 sHEE0l Ago|ut B DE[&E g
Blo] #Ef, D420 SHSS FIINQl a0loR FUC), BX| e
o = o — — T T l. 9
7 WOIX| 941, DM 0| MET|7HS Sale RIIM7t g 3 Methicillin-resistant | 2 (#39%)
10| Xzt ez E=2EIC} Staphylococcus aureus
ATCC 33591)
N pSey
N L (Escherichia coli ATCC | 6.3 (99.9%)
4. ALY O E ShaAMs mot ~ H3EX 25922, ATCC 8739)
i =
41 AL O =EC| Tt AFH) (Klebsiella pneumoniae | 6.3 (99.9%)
- ATCC 4352)
Ao HE22 I BAH0M YHHOoz MEE= HEA LA
L OFEXHE Q! SGP(Steel Gypsum board Panel), HFO|2EFY (= S C AR
7|&l) AlgEX| & St AMIIOIES MASHH A (MRSA, 0
A7IS), 239X, St PVC, Fat FUHASS HBH0] A = Methicillin-resistant | 2 (999%)
ESIALE CHot MES Yitste X0t CHE HAIe 2 XE Staphylococcus aureus
2 WusP| G0 2 BRSOl HYstn Hekst 42 2| ATCC 33591)
N N e
BCL 7 KJEHS AlSi0| 20| o| 7|Hto| E|= Hewm
?1'=' g HE4= 20| f e l\iIIiSAQF CRES] 7|2t0] =| (Escherichia coli ATCC | 6.2 (99.9%)
HPZha it 8w S AHESH0 HedStAULt 2TPVC 25922, ATCC 8739)
grghdkls ol Ex gt 80| U=7to] Cist X 22 =y
H H 0,
M 20 O$t= B2 B 818, 204001 ¥R HIH AL, BT S
40 O|0| &x Zatvt oS 2|ofstet HEA LA
i | gMEzgRg
(MRSA,
VIRSA, 5.2 (99.9%)
_ _ _ _ _ _ 3 Methicillin-resistant
R) = (Ut - Uo) - (At - Uo) = Ut - At Staphylococcus aureus
ATCC 33591)
(18 2] SaedX| AHlbka g
(Escherichia coli ATCC 6.3 (99.9%)
St3 AMTolE 25922, ATCC 8739)
R : SREAX], Uo 2718 AIEHO EZ Z= M7 39 N H @zt
L} | ] . .
20z Ba K|, Ut F7t8 AlREHe 244|172t = dat o 21 (Klebsiella pneumoniae | 5.9 (99.9%)
- L N N ATCC 4352)
o HIH, A BRIIB AITH 24417 S M S0 2IY HElRE LA
BRKS Yot BFEUKS & 4 Ak YUTEADR
Vet (.l'\f.RSA'. 49 (99.9%)
5) £ A% ME U Co[EE OFFET] A DRUKE it N7t et tin-resistant
olstol FITIo| HRAHS ol2Isin, 1 AWR HAIE APEH Staphylococeus aureus
Mol L8 & YR wast Zolct ATCC 33591)
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t
of eheliME et 50| Sitts 207t LIREE =Xt |3 ot
MRSAO CH3H efat 2ak7t FOILEX[ 2L LM S0 CHsiA =
b7t ok AAEX|et g7 PVC g +JH QI EE MRSA
oF FLMZ=0]| Chol 25 et 27t FHojeS & + AL

TElE gt 950] Fol MZO|L}. 12| 0|22 YIS
=7] W20l SHSHY Mzel MzZEE QlEez Hof waH
A= FESHCE(EER 2|, 2022: 55) 2|2 S€& 0|8
ot EEo| el S CHYsHA Hstr| 0[St ShA| 2 72|
= OFAAZ 2 ARESH |0 O ohA|I7t QUCE HYO| Ebtes &
Hol ot =0 M= EHEOl EEt 7|17|7F Hofl £ RB| ALt o
= 8¢ 42 2= S 0| ZriTICHEH QE7F HER D, =
O] £7iL} HM S92 O|F 2 F7|HQl Y4Lt N7t 2edt
ULt 2| 0|22 YHSo[7|0f H7|7F & Setet. ek
71& AHE3hE 2lz7|7|0f HE3t7| 02{80] /s + ULk &

g50| Foft 2= oF% Faol| MEEl= 2|=27]7], &2

U0 S S-RASHH H8dk=Hl eHAI7H ATt EEREICE

43 Mzo| #H S48 o 452 Kol

M3 x|l EH g7 HY2 stA7 Exfsict (28 312
HHEOl A3 WX|o| EHOZ fke 7HO| Q/ct L5440l
BHO| HEHE 7| Ao MRS HiYsks aP0lA MZ0]
FHX|o| E0f S7} &|Of CHA| HEsl =elst?| of gLt o
Siashy| sl M3 HX|IME CHEsh EHO| ofdl FlZo B
2 HEd M= O2 YAz MHS TSI} & Mo
ISO 207430|2H= HUEM mzEEZS ARSIQUCE JIS

.I
A
9028 ZEZ 3 SO 207432 FNEE7|FOIM 1-sH A
BHO|X|Tt 7|E BB Ay =70| FASICE O] M2

Borot op my¥ oox &2 o = rr r2 mu px rr pe
n>
o% ¥
>
o
finl
n>
oo
Y
=]
N
n
[
il
I
m
ur
>
30
|0
=
0ot
EN
=
1o

]
\J
o T —
T
=
%
o
O
0z

LIEHSCHUIrich, et. al, 2008: 13). 29| A ZAu} &l stz
AX g 20 WENo=Z EH Mzt g7 ds0| FHOLICt

1 EF8 A7|0E of24Z0] ULk

BHO| HEHO]| M2t S 450 XHo[7t ULt SFdS0l
Us BHO| EYo=E HEHOZ 37HX|7F EXYSEL K HR
2= BHO| MT0| 2X| Z5HA Sh= BHOICHE 4]2] (A).
T 7HK|o] HAlo 2 g M#O0| X RSHA St=0 M=o
2HO| YHHQ HEHZ £|Of 22|22 2X| Rt o= &
20 HROUMRS HY L MG 29| 1%

Blab 0| o] HEf2 7|7t oLt SfStHe = =X
oM ot YWHL R LiFtt ST5HE He BE2 Mool E
=g I H7H oz Lojdct 28 37| 3o 2N
Mzo| CtE BB 22+ AUCts THO| AULKDel Olmo, et
al., 2020: 6).

T W= S2HLE Mzo| BHO| IAS W M-S At

Ste EHOICHAE 412 (8)). L= THeIC]
o mulo] SHS W WE AFEE RETHCHDel Olmo, et al,
2020: 12). Ol= AAAME = & U=, sielof oHojel 274
oA MOl h2H AESHs As BHESIY FARH 2 &t
1 Ltk CHelo] BE JEIS V(S YEiz Yz EET
SEN7t =l =5 5t0] JiSts Aot Tl SOIoE BEHO| Lk
Hel= RNz X, HE SO| IjEHS X=X LS =
of, g, uH| 8l 72t4 S5 =Fdl= t Ol AFZE Al
o AFMZE EXBE7 |0 =71 Hel A S 227t ERIER
X&H7HSsH| @2 4 AUCk= THEO| ATHKaur, et al, 2016:
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