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IBEA (< 2.5 CFU/em?) ; Wi H » KPR ERER 3 BR{hEcHEFIIHI
B
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B 20 ®ATH - A EHE R
Z Ak BRI T MAEWE R NIE
JR[1-3] » B Bix & BB R R ERS - 7T
R ROE = R R R B ek
NzZ—[4] - RTEHBHRE ZEER
MEREREREEHEEET - B
REHRZALEBRFFREEFERN
o ERBRLEBERKEEHEREL
BFREM (5] > AL EMH LT E
M - B 2 DB DRI 500 ppm K £
BNBERZ AN FELRERFTH - R
MEBABANEM  ERFRTAR
RETE MERBAINEF -

WER - FERRKEHFW
FERENRBRAERAEME » —
BT R R o AT RA
AATEEM > HEEBFRMA
TRERFAGCARFARR  THS
FERBRAEMZAA[T-8] ° &
KBEMT B — 8 & 67 K8
PR 4% B K 8% (3-(trimethoxysilyl)-
propyloctadecyldimethyl ammonium
chloride) %47 & o4y 22 1 40 %] 03 £ 1
B WHEMH R AREREERT
BRI HE - —swiw by i T B R
FIRAEY - 30 BRI Wy A S A
BEWE AN EMAEWETRT - I
EHE T ABRERFRER B
iR E LR RERRBRURRK -
THMENE LB ME9-10] - HH
IR AXBEWE RZEARZER K
AR~ RIERWH(11-12] - RER
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PR E S (R AR R BT I R
JE) ARG R T A HILE A 0 R
MERMEHEGNN TS —1EEE
M o

BERATOZHFEERNFE—
EFEREE  BREBRBRAEZE
BB ES AR HEZLE - XBK
& w T FL (CDC) R K
BRFEBRB T EF - ATP-£H A
R FEA% ] % (adenosine triphosphate
bioluminescence assay) 44 ¥ % B %
(aerobic colony count, ACC) ] f¢ /& B¢
BAHBM o ATP FHRMELFE ~ B
FoEERAERGTERMEE &
HHERFREATHNRER. - 7H
B3 R A M A T 8K 1Y 2.5~5.0 CFU/
em’ R AXKTEFNIEE - D%
2 /N B —R[13-16] °

AR BRREHR  E—Ha A
RN E RGP LR
RBAEMETHERAAXBRAL - &
—HaBGENERE RN REER S
KBTI % 8 IR Wy R R o

MFIER TR

— ~ Bk (Bio-Kil) BhEEEN

R EERE

%:J8 1SO 22196 " # 4} Fo 1t 4%
IEREHEERRRET &, - B
AR BZM T L EJEY Escherichia coli
ATCC 25922 ¥ Staphylococcus aureus
ATCC 29213 H#LH & 24t - 74
BWHERERTZ 5 EE LERN
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& Y © Acinetobacter baumannii ATCC — -~ EMEREXRM (Bio-Kil) B
BAA-1605, Pseudomonas aeruginosa SR 25 BRI G

ATCC 27853, Elizabethkingia AREBRHRYME A 2020 £ 10
meningoseptica ATCC 13253, A1 HZE2020 4% 12 A 31 Hit > K
Klebsiella pneumoniae ATCC BAA- T30 6EM BTBEEREME

1705, Enterococcus faecalis ATCC WEHABZEREAENZ 2 6EH
29212 - MEERREE % 2.5%10° (BEl—) AR A4 R AL -
~10° CFU/mL #y %1 B #1378 5 #7& AP SR EM R B R
200 uL BFRAHME 5X5 FH AL iR HEERTZEREM
WEEAAL  ELHE 4x4 FF FER (RAEK S BRI E N
NYMBEABER % - LB (O FHEREERR)  HEAER G HE
NEF) BRETEF— BB (1 NEF 2 ) e JE B %R E - £ 500 ppm K
BFEk 3 N BB IE o IR E R ARRMBR o F KBTI R4 JE L
BAT 10 BEFHMHE - L 100 uL B R BEEEARKEMER AT
34 % ZE TSA (Tryptic Soy Agar) Wk o HHBEERME Y % PET #
35T EMREIEER (20~24 /) JB o ZRBAMTAL W F T E AR KK
) BEEAMNET=ZEH - & W iF BRI A THIRAR KRBT R
BERBRITHEBER  PTH=ZEHZ % Rk AERLF s REBAWF
B EE > DL ISO 22196 &8 77 i + H BEFERUKRMGRZEE HEBENAEA
B d B ZAX - TEE ERE BRNAER > R ER G AT EE -
R(EZ—)  H#R=2HTHAERE R BATALIE I o I JE &
WHE N AR B E L HHAR REHE3I R AR HLEF 9B -
PR E R Z I H R o HE B LLRTF 15 Btk o 3

RK— FARMHEEEDFHSEEZNEEEE (R)

Time Staphylococcus aureus Escherichia coli Enterococcus facalis Elizabethkingia meningoseptica
Control(Ut) | Bio-Kil(At) R* | Control(Ut) | Bio-Kil(At) R* | Control(Ut) | Bio-Kil(At) R* | Control(Ut) | Bio-Kil(At) R*
OH 4.37 2.52 1.85 4.22 3.75 0.47 4.39 2.52 1.87 4.87 4.37 0.50
1H 4.61 0 4.61 3.78 0 3.78 4.31 0 4.31 4.77 0 4.77
2H 4.48 0 4.48 5.18 0 5.18 3.99 0 3.99 4.73 0 4.73
3H 4.81 0 4.81 4.67 0 4.67 4.14 0 4.14 4.75 0 4.75
Time Pseudomonas aeruginosa Klebsiella pneumoniae Acinetobacter baumannii
Control(Ut) Bio-Kil(At) R* | Control(Ut) Bio-Kil(At) R* | Control(Ut) Bio-Kil(At) R*
OH 4.24 4.08 0.16 4.3 4.29 0.01 5.12 4.76 0.36
1H 3.87 0 3.87 4.32 0 4.32 5.06 0 5.06
2H 3.85 0 3.85 4.41 0 4.41 5.11 0 5.11
3H 3.97 0 3.97 4.68 0 4.68 5.3 0 5.30
*1f R>2 > the antimicrobial efficacy is effective(=antimicrobial ratio > 99%
R=Ut-At

R : value of antimicrobial activity
Ut : Average of the log,, of the number of viable bacteria(CFU/mL) recovered from untreated test specimens after Oh, 1h, 2h, or 3h
At : Average of the log,, of the number of viable bacteria(CFU/mL) recovered from treated test specimens after Oh, 1h, 2h, or 3h
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@ * Control 7 7 B Fi] b

<<::>> * Bio-Kil it X B R ARAR BF B (O #4237V B DN R R %)
&
L _m 1 m [ 1 1 NN\ 1 1
LR F #H B R T HER&
O T BT BT =1 wl':
#m |8 98 108% 118 128% 138% 148% 158% 168% 178%

e

B— THEEH  BFEEETEE

HEHERE IR EEAERE K
AR RS Z FRERE @Rk
W AKPREAFTEE— KL
ENHRECRRERSRESL F
% BRREEBERAT KRBT E
BRAE (BZ) - RBBWAREBEBRA 2
mL A BB kY - RAEEE 30 D%
B 1 mL 34 %K ZE TSA BN 35C
B 3 A HE B 40~48 NEE 1R ST EL M
HEE  BRERBERBREECT
RHEEH - B4 CFU/cm’ - B#E 4
BEHRDEFREFBR=ZTEEFR (FH
<25 %¥ 25~50 &4 >50"
B {1 % CFU/cm’) [13-16] > 1Rk #%%
2T BB E B AL A AL Y
BB ER o itk BATHIEHE A
BILE RN EAN - EHF R
MRENDE - BREMTREREY
FHBEA TR - LEFITHIER
EHENLE -

B EERARE
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= #MEtRE

REBERFHFR A &
HBAE VL Z test 18 € IR M
2Bl e ZHUERELEHRA
WEE EHRERAEARBAZTHE
B £ R (p-value < 0.05) ° BEEE
WHE BRI - BE R FEE
CREZEHEETERTHER
M A B E [17] 0 R AT R
K31 7 9% o8 JE o R TE IR M
Moyl RA2E o

fq =R

— s RARRWpHEERSNE RER
PREEYRIER
RREMBTZERE A AR S,

aureus ATCC 29213, E. coli ATCC

25922, E. faecalis ATCC 29212,

E. meningoseptica ATCC 13253,

P. aeruginosa ATCC 27853, K.

pneumoniae ATCC BAA-1705 # A.

baumannii ATCC BAA-1605 3% & 1

EamAaRAEN ZHEEZHEAM

A .y . B . C
Staphylococcus aureus subsp. Escherichia coli Enterococcus faecalis
I =@ Control ==@=Bio-Kil I =@ Control ==@=Bio-Kil I === Control ==@=Bio-Kil
= = 5.18 =
o 6 4.81 T 6 @ 6
g 437 461 4.48 g 422 467 £ 439 431 3.80 414
o o — o o —
w4 252 w4 w4 252 ——
8 e €
S 2 s 2 3.75 s 2
= 0 0 0 = 0 0 = 0 0 0
g o g o g o
- OH 1H 2H 3H - OH 2H 3H - OH 1H 2H 3H
* Inoculation strain: Staphylococcus aureus ATCC 29213 * Inoculation strain: Escherichia coli ATCC 25922 * Inoculation strain: Enterococcus facalis ATCC 29212
. P . . D . E . . F
Elizabethkingia meningoseptica Pseudomonas aeruginosa \_ Klebsiella pneumoniae I_

= ==& Control =@=Bio-Kil = =@ Control =@=Bio-Kil = =8 Control == Bio-Kil
G 6 3 6 T 6 4.68
g 439 431 3.99 4.14 g 4.24 3.85 3.97 5 43 432 441
o 4 —0 Qg 24
2 2.52 o © °
Qo el Qo
£ S22 a08 S2 429
= 0 0 0 = 0 0 = 0 0 0
g o g o g o
- OH H 2H 3H - OH 2H 3H - OH H 2H 3H

ion strain: Eli; hkingic i ica ATCC 13253 * Inoculation strain: Pseudomonas aeruginosa ATCC 27853 * Inoculation strain: Klebsiella pneumonia ATCC BAA-1705

. .0 G

Acinetobacter baumannii L
I =@ Control ==@=Bio-Kil
S 6 5.12 5.06 5.11 5.3
g —o
3
g4
el

4.76

g2
< 0 0 0
W 0
- OH 1H 2H 3H
* Inoculation strain: Acinetobacter baumannii ATCC BAA-1605

BN FAEMWPhEZESSEEZNEEY
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EER 0~3 NEEZF > BEHGH

T log 14 3.78 (¥ 1.67%x 10" Cells/
mgui oA EEAERKER
o HAARBMTT R B 1 A
%%’ﬁ%é%ﬁ%ﬁwﬁiﬁi
& (H %% < 1 CFU/plate) > L &1
{5 R % 37~53 2H (k—) &KX
7 1SO 22196 B MW R =2 Bk
JEHE RERMAWEEZWERR
(AR R = Ut-At) o % 8% 15 7
0 NEFZHER > EWMKEEE REK

FORD RN PRI SK

A8 EHKEWHERMENAOS
TR AR E R ER KGR
FRERERRBEAEHKENE
(k—)°

T EXRRMpEEERSERZ
IV EE
BAREHNHRELBEX

PAT 7 % S EAL B3R A A B BLAT I

Bl BIERHEREREFEE 1D

BZREER GR= %kZ)  HHE

*°- TEHRKEFEREE
Total counts (CFU/cmz)
Group Bio-Kil® antimicrobial pad (Bio-Kil Hypochlorite solution (Control)
Sampling time 08:30 10:30 12:30 14:30 16:30 08:30 12:30 16:30
109/10/05 4.94 1.68 5.26 2.10 1.96 23.76 2.06 1.36
109/10/07 5.72 2.88 0.42 0.26 2.10 4.20 1.08 1.50
109/10/12 4.54 0.86 7.92 1.26 1.38 4.10 0.64 2.80
109/10/14 1.46 5.70 0.24 1.64 9.92* 16.90 2.78 4.04
109/10/19 5.40 3.30 20.76* 2.28 0.80 14.86 0.40 0.94
109/10/21 8.24 2.42 0.10 1.38 2.40 1.76 3.36 1.10
109/10/26 6.22 2.20 0.36 4.54 0.32 3.34 2.08 7.06
109/10/28 2.18 0.64 1.36 1.58 0.56 104.00* 4.10 1.60
109/11/02 112.00* 7.24 0.54 1.06 11.66* 2.82 2.46 3.12
109/11/04 6.68 2.22 6.66 2.46 0.90 5.26 0.60 0.02
109/11/09 6.38 3.80 0.14 0.66 0.08 1.76 0.44 2.28
109/11/10 3.96 0.36 0.48 0.02 1.18 15.40 3.58 0.86
109/11/16 4.48 1.00 1.24 0.34 3.54 5.88 1.32 0.86
109/11/18 8.02 12.50* 4.30 1.80 2.42 5.26 0.76 5.24
109/11/23 4.00 2.04 0.38 0.88 1.70 2.98 0.56 0.26
109/11/25 1.22 4.66 0.60 0.58 0.30 5.56 0.74 0.46
109/11/30 4.42 7.82 0.12 1.22 0.46 4.68 3.88 0.40
109/12/02 3.36 0.44 3.70 0.98 4.38 3.48 0.78 0.10
109/12/07 5.30 3.40 0.48 2.44 3.44 2.88 0.80 1.08
109/12/09 0.12 2.74 1.76 1.76 0.30 15.16 2.68 3.56
109/12/14 8.26 1.22 0.40 0.58 0.82 3.12 0.42 0.32
109/12/16 1.68 1.72 1.84 0.32 0.40 1.22 0.36 0.02
109/12/21 5.60 1.68 1.60 8.58 0.20 5.24 0.82 1.18
109/12/23 2.12 4.28 0.04 0.90 0.70 9.58 3.32 2.90
109/12/28 6.46 10.14* 1.92 0.20 0.10 5.76 1.94 0.14
109/12/30 3.46 3.60 0.18 2.90 0.92 3.64 0.30 0.08
Samples counts(n) 25 24 25 26 24 25 26 26

* Exclude extreme values after calculating with Z posttest. The extreme values are not included in the number of

samples.
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K= REERIRR (IR MEKRINPEER (RARHE) 2 REZFEALLER

Hypochlorite solution (Control)

nano antimicrobial pad (Bio-Kil)

Quantity n=25 n=>52
Reaction Overnight 1h
Test period 2020/10/1~2020/12/31

Average
5 6.7 1.7
(CFU/cm”)
Clean levels  Ratio (numbers of the level /the
(CFU/em’) total numbers, %)
<25 12.0% 73.1%
2.5~50 40.0% 23.1%
>5.0 48.0% 3.8%

Quantity n=25 n =49
Reaction Overnight 1h
Test period 2020/10/1~2020/12/31

Average
5 4.6 1.5
(CFU/cm”)
Clean levels Ratio (numbers of the level /the
(CFU/em’) total numbers, %)
<25 24.0% 83.7%
2.5~50 32.0% 10.2%
>5.0 44.0% 6.1%

BMRWERET  MATFHERY
kEHEFEIE (< 2.5 CFU/em’) > ¥
AT AR E 88%  BXIMA
% 76% ; FHEBL A A 6.7 CFU/
cm’ ¥ 4.6 CFU/cm’ > WA EBEE
B EBEEELE p=0091)° FH
%N ER > MATHERE A
AEFHE HEBEAHERRAZA
73.1% > XML 83.7% > T3
B#H 4% 7% 1.7 CFU/cm® ¥ 1.5 CFU/
em’ WAEZFRER LEHE 2

H (p=0.655 - fEIUL  BXEMH
RS EAEFRREIREMNE AL
W EERTZRABRMNHEFR
BHEPRRBZMATE R EF
B AR EATAL O 2 ERA
B EATHE k= ZW) - £X
RN K¢ SN B o SR IAN:
WEBE  BRREBAHE 8 ik X
HERFRE BRTFHEL %
7 1.5 CFU/cm® ## 1.6 CFU/cm” ©
HFHB 2 NP E A 2.8 CFU/

RO FARMPLEZRNEERTEFRZREZFLLR

nano antimicrobial pad

Quantity n=25 n=49 n=24 n=26
Reaction Overnight lh 2h 3h
Test period 2020/10/1~2020/12/31
Average (CFU/cm’) 4.6 1.5 2.8 1.6
Clean levels (CFU/cm®) Ratio (numbers of the level /the total numbers, %)
<25 24.0% 83.7% 54.2% 88.5%
2.5-50 32.0% 10.2% 33.3% 7.7%
>50 44.0% 6.1% 12.5% 3.8%
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em’ > KIS HFHAZ  BEIIH
BRE - R ARSFIENES
BEASK BEEHRSFEHRES
(BE) - EHE > TH 10~11 B
ZE5BRHHEEELAZEHE K%
80 ) > 12~13 BBt ~ 14~15 B Et
16~17 B B #1% 50~60 #H 1 - v HE2E
HLEFBHEBRARERRTFHE -
HAVLEER - I 10~11 BFEAR
BN T EHEK 2 DHFZTIYE B
B BEWmIL  ARBMTEEEE

BB FR B I ZOKB IR R IR

RIHR 1N 3 0N B B A et
HBEZZE p=0734) EHFHE
REBER > HAKRTAREF K%
REBEI  BREMHZREET
ERBEMFHAERREE 3 Mgl E
(kM) °
EHEARERERREE
BEIAEZ— SORHAHMZREM
Wik IRAL A 2 BE B R 2 HEH
FREEHE (E-A) EAFELZEH
(El~B) > LLBLE 7 KB ATAL 7

2 BRI S (P) ()

43 2 -
FRTHES

00 - )2:00 - 200 - 06:00- 0700 08:00- 09:00 -
- ) w O ORE B
Xbar Chart
7.0
&0 L. SN L e TN
50 -
' 20 fuesae
s ¢
£ 30 —a—
(ST
#i0 B @ 7 BBT oo £
g
z 00 25 sund o
T Lo BHTESEERRES IS
== e g e e e i
wpdddadddnddgd s05ens
20 BEEESEEEEEEEE

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

F L5124 SRR
1 | 11:.00 - 12:00 729
2 | 10:00 - 11:00 64.6
3 | 09:00 - 10:00 54.4
4 | 15:00 - 16:00 52.5
5 | 12:00 - 13:00 51.0
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doddddddddddgd
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WA FEAEEN - BB #r - &
FEARABREE B ZELZ LR HE
FOKE ETRERERY - kBRI
ZHEBILT K - BXNABRTHE
ﬁﬁ‘bgéﬁ\ﬁﬁ"#’wﬁﬂ—@'l #ERT
€ B R DL - AR AR AR Y
MRAFORLET  HRAEBFELL
R UELBERXTHEEHFMES 3
B R 21 R 24 0 B0 A R T34
‘E22 LT - MBILRFELERET
T t% - B w25 K 0 I % 8 JE o 7 U
MEBNHEFRMNEZFERKE 3 E
f] °
ARG T & Z test HEFR
ezt (B=) BIE&RES
A o A s {8 3 Ak o R IR VT BB R AR B 2R
FEHBEEZRAX  TRREAGFH
ZEEEE BB ERERKERN
BRBEBERBERT 7 EEH
ZoHRAEAZARERSTH
REEX - M E o EABENE > RN
0 Y e B AT o (8 LA 38 B sn (B B
FRATFHERZRE -

SRE

RHEEE (Fomite-mediated
transmission) T B A LR EWEE
REAMEHFE AR L EHEE
REHRIETZETFZLER - Bk
FERFAZE AEALS S. aureus ~
E. faecalis ~ E. coli ~ K. pneumoniae ~
P. aeruginosa ~ A. baumannii ~ E.
meningoseptica [18] ° £ 2017 FH#t F
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A 4L B (WHO) M E BHEE T - A.
baumannii ~ P. aeruginosa ~ E. coli ~ K
pneumoniae ~ S. aureus ~ E. faecalis ¥}
SRPAFTENEN  ERERKA
ZEHEBIE - Bk AHEUKT
PO B o — 2 R AT I R —
EHRFREFHEHILRE R TR
BZT7 ik RARTEAE % R R B OR
Sz ERmR -~ - FHEEEE
BREITZHEENEBRZLEE -

WP R DKM R EEH
bt 7 EE RBURERENILE E R
RopRKEMBTEEBERESY - &
Jil — 1 7 A0 ) 1 BUIK W 55 UK F
Bl —HREEWE - R EE SR
P. aeruginosa %5 B e I M R 85L&
¥ (QACs) [19] - [ 3h 7 ¥ & Fl L %
AER QACs T~ & R#E 4 o ABAK
ZHHEERABRER  THEZEN
REHERERKEEE - S RN
Wi 8 JBAE 1 /)Ne BY R] R 2R AR AT R
RABORE (B W) - shoh > BESH P
aeruginosa TN R B RIFIHE EME R >
387 %k—) MHFBEBHEHRED 7x10°
Cells /mL ° Z 38 % 3 % By 7 T 17 40
RRIRRE TR AR - 38 AR
HMPER MR HEY - FEFE
RERWEFXET REHE 5 CFU/
em’ s WA 25 om® Z & R B ik
JE - EWIKEHEERRE AT 2
BEEHH R=43) BRINHN 3 TS
FHEB R=25) " BEKXZMHEE
JEA0 &R T R A o MEAHTA
FREF N BAALL  ARIMEN
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JR TR 3 o e BB O BRI LM R AT
HRA o AR KBS R 4% i
#mpE 1B B R B
AR [20] o BRI P E W E &
MRes b R RIMEATRE KWy
BRERR O THEZBRKESRERTW
MEWE K21 -

AR FHERXRE R KAR
WAER  BERETIBRKAEE E
EEEMERMME T8 2/ 0 %A
HET 2 DNEER—KZIEE - KR
TR ARBE M EEBEERKE
B E - HILBATREIATES -
FHEBE3IMEA - RERTH > BX
WATALE W BUAT IR AT - ST AR S AR DAY
FEmE (p <005 ERXEuma
W KB - TR R R R
MBk - "TIRR, REFHELY
B LT 2 NENEE R BT
HEZENT KR (kD) > BREKMA
FIH 3 N BRI 1 N
Bl (kM) Z>KRFEMAAE 318 A H 2
HRERE IR EE - BRI
b 7 [ e P 9 A VO A R 2k A K (]
Neomtk o RMENEEFRER LK
HHO BRI 18 NEFHE & - B
B BE N L B R Bh o RT AR VRS2 A A
BMAG LR E S HEWNFE N
TR o Gl bk - XA
RN FEER > RTEBBATH
BzERRY  BHEEFREEFA
B E T E o B AW 2 AE R AR B SR
FEANMARBAY R T EFEE
[15-16] » Bk H AR A R AT H A0 447 3%

PUBE AR AR ST

AR A BEEHERARAE
EWEGE  TERABE LTS
RAWBMAREBHEFRE &
HARSZFHERIBERELER
(B7) - EF@EHHILT @ & &1
FRBATAL Y F HER > 7T — B
TRFHAR G 2 N 1 REHA 3 b
1R FefiRBEER AR
RIEWERARTINE EREEHN -
REBHSITHEDHHEI K K
RGBT 8 B W AR
U B 2 WY AR E - EEAE 2021
FAHNEERELERR  BEEME
WA AT R s B - Wk E
BHREEARENDE  REFEHA
EWHETENREE °

R - B A K BT E e oy 30
W 2 EAE > BEHET W
S BB A AR KRB o b B R AR
FHRRRPRWERE  HEMER
e 7o BREALZIHEAEE
B o Al A 5 KB B e 7 T
R e wE LR RBHAL
EHRNEEET (ENA) - Hik
BPEfE R R EE E e - REAE
AETLENEHRKEFE > LHHF
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Cleanliness verification of nano
antibacterial pads used in hospitals

Hui-Lan Chang', Yi-Yun Chang', Kun-Ming Wei’, Hui-Ling Huang’, Fang-Yu Huang®,
Huei-Wen Lai', Yu-Lin Lee’
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Elevators are transport hubs for infection control in both healthcare and office
buildings. If not regularly cleaned or disinfected, elevators and press buttons may
easily become breeding grounds for microbes and sources of infections. The use of
surface antimicrobial products with long-lasting effects is expected to prevent the
spread of undesirable microbes.

This research was conducted in a medical center located in central Taiwan
from October Ist to December 31st, 2020, to investigate the protectiveness and
sustainability of nano antimicrobial pads in laboratory and field experiments. The
test article was the “nano antimicrobial pad,” which was manufactured based on
nanotechnology and catalyst knowledge using organic quaternary ammonium
compounds. The results demonstrate the following: (1) the nano antimicrobial pad
was proven to effectively eliminate common pathogens such as Staphylococcus
aureus, Escherichia coli, Enterococcus faecalis, Elizabethkingia meningoseptica,
Pseudomonas aeruginosa, Klebsiella pneumoniae, and Acinetobacter baumannii
under laboratory conditions; and (2) due to the sustained antimicrobial activity of
the nano pads, the surface of the elevator press buttons that were pad-protected but
not cleaned for three hours generated a colony count result within the acceptable
cleanliness range (< 2.5 CFU/cm’). The nano antimicrobial pad continued to exert
its antimicrobial effects for three months.

These findings suggest that nano antimicrobial pads can be an effective and
long-lasting method to eliminate common pathogens in the hospital environment,
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and their protective effect against microbes is comparable to that of using
disinfectants to clean the surface. The housekeeping personnel at the hospital may
redesign the working process to incorporate nano antimicrobial pads. However, the
training and compliance of housekeeping personnel must be enforced.

Key words:  Elevator, physical antibacterial, self-disinfecting surfaces, cleanliness
inspection
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