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BE o hBEMILREFWwAE &
B ZFREH - HRE (R AR
HE - -RE) - #w - F2EMAA
BzZRkW e GECHLZEERIKIY
Mz e fE S - BRI ICU 21 A
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®K&A > BRIABREABREGNER
e ER K WAZE - B € %R1E
FAW - REBATNERREE K
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BARABERATZE AR R EBRE S
o MPEAMAET - EREHEHN
FZRFFHRANTHEZNREWME A
%o EHAEERERERRN—
F R HEREMRREINNERF
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BEF8] - TH ENRHWATE
T LA 500 CFU/m’ ff & B2 % - T
FEERY BRAME W RAFE -
F - $tHEBERFEEHREHNER
B ERRGTRARZEIEERA
MHERRRR  TEANRKGEAR
# Bio-Kil Wt TR ARRERE
WP RZIH o

ERAKEERN T AHAEHR
DT BB RN EZ &% X —
FFABESETS  RANZEE &
MBEKOBARKRALZEE E T
OB R HAOEGCNZAERE
CWER EHBABERREY
JE o MAKE EAHEE B ERAR
MY FEE R BRARTIEZ
BRERWL  EAMEFEREREZ
AR WR R 7 —ET R A
RFEHRAETE  HEERZTE
REEERZNAEYE - RERA M
TPFWERRTY - BEE AR

JERAERIHERE



W « VUIRZE  BEHS 163

TEERMHE - BELBETSRAWNHT
ARELTABREE - BIEKER
Bl MARDREZBHMIHE RN
AT XHEAKEERBHFEEER %
CHRBERERY  HEABZEAL
Z ARG - KRB A - BE 4
&R E RN K T KR o
= mEHE S DA A i
T EHERARE > HBRZT -
A AR ImE R - SR
WAL SN B O K O T AR
BB AAENAERRE  THRE
B 2 A A A R R Z R A
SHEBRAN RHZERBRELRE ZA
B hBUNARERT S ENA
BFPOCZHAELRARSEE  BAR
REE"  ERRKTEBBEEZEL
E= EPHEREBZERMEFT QW
2 R BT 0 Bio-Kil #8727 B 40
W EAE > AL EAKTERASAH
zEBNRAEEAE  EZREDM
NAFENER  FRAKERK
THEZ2LWEE - ik ¥4 -
THEFNRDEZFENREEAETE
B HAIL By R o 41 ¥ Bio-Kil M # 8%
BARTEENKF EREF B W
K- BEARAEELEFHHEBILEE
%1227+0.116 g/kg [12] * TIAF %
14 2 B H M AKE K3 K Bio-Kil #
KBWERE L ABAEMEEREAK
Az EARE  HEBHRAZHK
B EHEARRRKIAEEZHENRE
ARt PR B4 HFREHRT
AR K P RS T ULGE

e RE 109 4 6 HEE=1&=H

BRAEE L QHER Bio-Kil %
B E W B ARAL

o AMAEETREY &
WMBEMERTFLERN I - &
BARKE RS (Bio-Kil) T IRE
PMEERE AR FHESNEER
WY EH  HBULBEFRALAL &
RBERRRGZAHA (Bio-Kil) #
WHERFWRY > TR ECHE
REERGARAELE 48 N
BET RELEREAL  BHHB
EEHWLE  BXFEARR (Bio-Kil)
HEEAHRBRRE — SN EERE
BR o

B &

A RAZUNEERBE AR
KRENEBHRBERESEBEN (IH
WM RER S REHKREEIHE)
DRILERE KGR RARRER K
W7 & % % Bio-Kil iz fl &% -
R EF R EAT B R - R
W RARIMAQEE R EILTARK
AR RN HEMEZRESZH AT
£ (No. 1061D02) & B ik B 2 7 1 4}
B35t E € B3 (No. 1061B26) °

ZENRK

1. Pittet, D., J.M. Boyce, and B. Allegranzi, Hand
hygiene: a handbook for medical professionals.
2017: Wiley Online Library.

2. R ¢ B R AR AT ECRER - 2016 < B
i+ Tuma ikt ©



164

3. RAER - BfEE - BETFMEERTMEZ

[KIZRELPEH] - FRZEREEE 2016;26:195-202 -

. Carter EB, et al: Evidence-Based Bundles and
Cesarean Delivery Surgical Site Infections: A
Systematic Review and Meta-analysis. Obstet
Gynecol 2017;130:735-46.

CEOSUA B BRAREE - BIENY o HEIRYE o AR
1= BRGE « THBT RIS  FERM G
FURGERS TERY A T PRER BT T ORI o RREEHEEE
2018;28:17-26 -

. Li, L., Y. Fu, and H. Liu, Development of effective

and safe compound disinfectant for space cabins.
Acta Astronautica 2019;159:480-5.

. Lee WS, Hsieh TC, Shiau JC, et al: Bio-Kil, a
nano-based disinfectant, reduces environmental
bacterial burden and multidrug-resistant organisms
in intensive care units. Journal of Microbiology,
Immunology and Infection 2017;50:737-46.

.Chang CY, Tseng L, Yang LS: Microbial
air contamination in an intensive care unit.

FORBUTIE

REETE IR B RCR

International Journal of Public Health Science
2015;4:145-51.

AT B e AR RPN E I (20150 11 H 2

H) - BRI R R E e -
EEA MR - fiE hups://www.cde.gov.tw/
File/Get/We55y30vHbRITKF4_8aewQ

. Ghosh, B., H. Lal, and A. Srivastava, Review

of bioaerosols in indoor environment with
special reference to sampling, analysis and
control mechanisms. Environment international
2015;85:254-72.

. Mathai, A.S., A. Phillips, and R. Isaac, Ventilator-

associated pneumonia: A persistent healthcare
problem in Indian Intensive Care Units! Lung
India: official organ of Indian Chest Society
2016;33:512.

.Ren, X. and J. Liang, Smart anti-microbial

composite coatings for textiles and plastics, in
Smart Composite Coatings and Membranes
2016:235-59.

JERAERIHERE



W « VUIRZE  BEHS 165

Evaluation of the antibacterial and
antiepidemic of Bio-Kil nanotechnology at
a medical center in central Taiwan

Ching-Hsiang Yu', Cheng-Ying Shen', Yu-Lin Lee’, Chien-Wen Lai’, Kwo-Wei Lee”,
Chih-Jen Hsu’, Huei-Wen Lai®, Hui-Lan Changé, Fang-Yu Huangs, En-Chih Liao'

'Department of Medicine, Mackay Medical College, New Taipei City, Taiwan, ROC
’Division of Infectious Diseases,
*Superintendent’s Office,
“Superintendent’s Office, Yulin Christian Hospital, Taiwan, ROC,
*Department of Engineering,

®Center For Infection Prevention And Control, Changhua Christian Hospital, Taiwan, ROC

Healthcare-associated infections (HAIs) are a huge burden on individual
hospitals and the healthcare system of a country. The cleanliness of the hospital
environment determines healthcare professionals and patients’ risk of exposure to
microorganisms. The nano-epidemic prevention system (Bio-Kil) is an antimicrobial
agent comprising inorganic metal components and organic quaternary ammonium
compounds (QACs) that can effectively attract and kill pathogens. We cooperated
with a medical center located in Central Taiwan for addressing and evaluating
the application of the Bio-Kil system for the sterilization of an operating room
and improvement in air and water quality. The number of bacteria significantly
decreased from 49 CFU/cm” to 21.5 CFU/cm” in the operating room after atomized
treatment, and this was better than the number resulting from UV light treatment.
By constructing ceiling and floor-standing air purifiers in the respiratory care center,
the number of bacteria in the air decreased from 500 CFU/m’ to 50 CFU/m’. Both
the rate of substandard samples and the number of Legionella species in water
decreased. These results showed that the Bio-Kil system can effectively inhibit the
growth of Staphylococcus aureus and Escherichia coli. In summary, setting up the
Bio-Kil system in the hospital can help significantly reduce the number of bacteria
in the air, water, and operating room. This can help protect medical professionals
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and prevent HAIs from exposure, decrease the generation of antimicrobial
resistance, and, finally, significantly reduce the burden on the national healthcare
system.

Key words:  Nano-epidemic prevention system (Bio-Kil), Healthcare-associated

infections (HAIs), Staphylococcus aureus, Escherichia coli,
antimicrobial
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