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R D EROEEFREZBAEZEMNAERAEXRNAZEH MEFIRFTII™A
78 o DIRFAG 75% BED REMEEIEMALZ 500 ml F2%F R @ WRDE
®28-458-63E-8 3B 10 EKR 12 B - 2plEERRERERSEHE
Staphylococcus aureus ~ Vancomycin-resistant Enterococcus spp. »
Acinetobacter baumannii ~ extensively drug-resistant Acinetobacter
baumannii ~ Pseudomonas aeruginosa ~ Escherichia coli 52 Candida albicans
1R85 20 M'E 60 WENBREVDANE - MREREIR - BMEESSE 12 8% - 8
BIHERFAEB MREIRE - WaLIERERE 20 BeVFREARIZIEHEER @ [
MR FIRDE B BRI D IERBIE PERE MRS E - FINRERISHAERELS
R BEGEHSURBIEB AT ROEENEREGBIENLS—E=ER -
Witk —ROBREEEERREEOANBEFNEBEEENRSE - (RIBHE
2012:22:105-114 )

PSS - EREETR - FEEE  REYD

B & FUNZFEHER - 6 KB EZHE
REBREAFIHERG & F
K% &8 %R E & UL 2009 F N BERRGERESEHYT 0 &
WHO F# A7 AKkE > EBHN 4 B B R I P R B B0 A A SRR ST
RE1014# 1A 5 H%#E A - RER
RE 1014 1 A 18 HIEE WA - &b ARG 6
RE 1014 4 A 18 HEZFIHK H 4 E 3 ¢ (02) 23959825
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FoAB—EFEWHAECHEMYE
W RRERNREERANTELE
BRITTEL — W FHEERTHA
e WHO #l "#Z B HEFEEE
4 W] 3E (clean care is safer care) |
REREFHL S MHEFOEFAR
REGTHBREEN T Bz — > E
Dr. Pittet Fr#f. @ ik F R B R EE
AR AR E W
Fo BB REERBETF L EREE
AEWERWATEH] > B A “%F
HAMBENGFESLBEGEIATNE R
HWATAHWEE - L WHO #2009
FRREEZFHMERERET F
BEERAZREFR  HRAXFLE
Mo 8 R S R U R B B B B 4R
TR E AN o LSS ik F AR Y
BRM - e F LR A A
B OAET >~ AT R B &R RO
B~ R AR ARG R & - EERA
%~ AR A B E R K[2) o R
A0 B F AR E B E AT R
W B SR o R R o R A
T AR A TR K AE B F R
oY B PR A B 2 LB RAR BT ¢ A
A IEE ~ k4 H hexachlorophene ~
povidone-iodine ~ chlorhexidine
gluconate (CHG) # triclosan #J#% % i%
FR o EREERBER - HAEKE
M A% ¥ 7% B #[3-5] ° T Healthcare
Infection Control Practices Advisory
Committee (HICPAC) 75 # 2002 4 % %
W FI[6] 46 b o B R B AR M e 2
FIR A B R R B AR BATR £ 0 F30

A ZER - RE 100 £ R ET MG
X 7.1 REF e N E 100 £ B e
EEFR 274 FXF > MEHA
"R EE TR 2 TF M
RSN A ERTFER TR EL
E (78 HEEREAETRE
BERNZERULZRFRERCH
WARE  JRAHZEHWAE - B3]
SEEHRNFET > BERBEEA
DA ZEE » KREZBERBEERE
A AAMEELE  FEUREBKR
A%RGAEFREBTIEER > &
HEREMESERWBEELZETFHRE
BHRBREBRS > RABWNEBREAF
Fh—RW#E FEBE—IWNE
T - A KR E—FHFTHRE
BHZEFREHREEFRIHE
BEABE -

MR T

AARNEFERZBRELZEF
R %M 500m BEEELZTE KB
1 (% ALREZ 5% BEE) 2 % E
Bhok 3 4 B 2 500 ml ik F R &
(ffE—) FHWEENILLE R
B ERFHILEIERE - A
#%2H4H -6 -8 -10AK
12 > SR BERBERREE (UL ES
HE) RAAERA (VLERE T E A
B AR EAR) - BEat T

— AIEE -
BT F R HRRA R L%
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Alcohol skin cleanse
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|'iiil.g :\IOU washcd }:0“[ h,‘l[l.:_‘

Mgtz . gEaed
A mmss - mAREH
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[ — S EEZ RO

HREE - EWKERE  BEFZ

B BATRMENTAEKRETTE

B BWRELHEWT ¢

1. SA: ATCC 25923-Staphylococcus
aureus

2. VRE: TSGH 345-Vancomycin-
res stant Enterococcus spp.

3. AB: TSGH 009-Acinetobacter
baumannii

4. XDRAB: extensively drug-resistant
Acinetobacter baumannii

5. P. aeruginosa: ATCC 27853-
Pseudomonas aeruginosa
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6. E. coli: ATCC 25922-Escherichia coli
7. C. abicans, Candida albicans

s EMAAEA

AR IMWME BT S AR T
F[9] 0 bt 7 AR ER LT
KA REATHE A7 B A — K3
REENHEEELEL  FRERHE
Fit & B3 # £ 38 & 0.5 MacFarland
(McF, 1X10° 48 » b BHBATHAE &
BRZWABRZBERE  TemE
ERAARARATPHFHESTERRER
WaE TR HE)  UEETEESR
B~ PR BARE BARNKE
Bo¥BEHR2#E -4#H -6# 8# -
10 # & 12 # z %2 % FBOR W B FE
$ 95ml FF v 05McF Bk 05ml
WG FEE N\ R TR
EleHernBBERERE 25
BRI R 20 £ ~ 40 B K 60 B LA
BATRE A 2 WK o B0 e B
MEZBREBEREERY  20&
20 #b ~ 40 # % 60 #Erim A 30 ml =z
BEAKFEERREZEEKE 60% LA
T WRAEREBRR  Z2HBQ
(1,500 g, 10 min) 83 b 7% & # AL
oo e BRYWBEREENRE
R K% ¥ HR BAP (Blood Agar
Plate) & TSA (Trypticase Soy Agar) 3
BEBEE 2448 \HHERTHEE
A& ZREAH AT

R K (BE %2 RO ) 1 ml
% > w05 MacFarland B & 1 ml >
fEABGHEHBA - W EEZ8 K
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1:50 #BEAE 1 ml > & 05 McF
Bk 1ml > fEAREHREA - B 75%
HH 95ml BiAfm 0.5McF # ik 0.5ml
AT BITH X AER (75%)
95ml fm L 05McF #Ei& 05ml > LL#E
PRIBAE R E AT A 7 7T0% DL L -

= BRI
LR DU CRCES LT T
0 W R -
% R

BREREATH - B HRAE
AeEE AR A E R BRHEM

R"— BEREEAFRAERE 2 BREDIFEHER

A48 3% 3% % A B 00 e bk 0 oL T B
HEE TG o FRMALES KT FE
BWBERBERNBNAER  #—H
HARE RS EER &% 284
# 6 -8 10HAK 12 > fm\
B R ELE R 20 £ ~ 40 3k 60
o AT A R BT B B A B
BE N (k—) o T & R 0B
B H k3% % i Bacillus spp. B9 7
;é:_ o
DILLE R E R &% R EE

TwkE2# -4 -6 -8 108

% 12 ARPF BT KR (k=) A
/E' 5B+ B4R L E T T AE T B R
& (77~78% Viv) » {87 B 48 2 40 %

A PrEEG  ERrERGE  EREA 1

5 2 EarH 3

TR/ (7)) 20" 40” 60" 20" 40" 60° 20° 40" 60" 20" 40" 60" 20” 40° 60

SA + +
VRE

AB

XDRAB

P. aeruginosa
E. coli

Candida albicans + o+

+ + + + + +

+ + + + +
+ o+ + + 4+ o+

Al T REREERHHE R
a2 - RECREFE AR

3 8% 4 ~ 658 ~ 83 ~ 1058 ~ 12 JEGHIRS SIS 2% 2 SEHIER AS SLAHIR]
K- BRLEFRPRBEEAFRK (%)

034 234 438 634 83l 10 58 1254
HhatH 1 78 78 77 77 77 77 77
HhEHH 2 78 78 78 78 78 78 78
HhaTH 3 78 78 78 78 78 78 78
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GhFRBERERARREEN
FEZ— o W5 B — (8 ik T
HMARTEY  HELSERELZL
FROGEE - BESHELENER
AR A B R RSB A B R 4 P E A R
Hy 1%[10] © Wi % 3 8 v LUK B %
BEMMRLNERE > HLEETFH
MEEHNIAT > BTHREERER
AR e e A % AR B A

B W E A R R R R
Ao gEE B &R 500 ml B #E
A SR F > I mEEA R FIH
MAEHNN  EESEHWBERENEE
RFBR2HETE > Z2RBERMES
2~ ER—R - B A EHBIAET
HL1HE-~2HK—@EA -BEHEFLE
CHINFERUCAFREARELNR
2> HEHEBRAT R W
EMFIGRWBER2BERNENL S A
T T & B B A M e T 2 Ak AT e
H23F FARBREZEFRES
HGHRERGERERLLTAEIHRE
fe /B BL A R R EH
REBA RN HE - AH A HIER
GRFHREAKEZNERT > BHly
HHTE M2 BREZGFRNEE
b LREEBRFRES

bR B A TE AR A AE R DA
B B4 B2 EERMERE
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A A AR R Y 1 B e Bl B B o e
BCH AR P9 o AR AT AR B B
SAVRE > AB >~ XDRAB ~ P.
aeruginosa ~ E. coli & Candida albicans
Fri#fTWE AR » R ELS R
% 12 B E R 20 P& - 17
HEHBERNBRERR - MEHX LT
DER S EGEZERRET A 2 8
R12E HREWNBNERZELR
BaE £ 7 o VAR B A% E 500 ml
EREEE  AHWHENTETR
B> WMEINFHLEHLAF 7
S WIIMEET BRETHHEIR
WA AEFERREERENER - &
Kampf KRBLEEERZEFRES
HWEEGENAAERGES @ &
# 50 8 100 ml ik FHRMT L4
MIEHRET  REEZETHE 3
R WA ENRFEMNEE &£
Ko BIEZ %55 37TCHE 48 I
EBATE BRI A i — R EH
BHmELERNER - BT R
18% Wt AR B HFH e R T
Bacillus spp.[11] = £ & » 70~90% 1 Z
BEBA AT RERER  EEE
BT - GHXBBERTER
%78 F 89 Bacillus spp. ## Clostridium
spp. T LLE 70~90% Z 8%+ % iE[12-
15] » ¥ Z Bacillus cereus & ##HE =
DY EBER/RELZRFRTFE 28 X
[12] - B Z BB BT T R
AT By IR 7 i An EN 1499 [16] ° EN
1500 [17] * ASTM E-1174 [18] * ASTM
E-1838 [19] * ASTM E-2276 [20] -
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ASTM E-2613[21] * ASTM E-2011 [22]
b k4 B Bacillus spp. 1k 2 83X # 4% -
B A ST A ok DA S AT 5 B

KK W BAP &L R - %
98 A Bacillusspp. B9 E » W] R T
R mERESREE > HEEX
3| Bacillusspp. W75 4 - Bl 8 H B
FIT 4t J& ¥y 7B #% 7. £ % Badillus cereus 77
o B0 EBOR B AE R 0 B AR
WHEFRNELEZIT LN E P
[12] - WHO W B % ik FRE T -
BT e fF Fl £ B 2 o L B3 B &7 3k
HF 0125% viv BB AL & > BER
A%k > BB 72 NELE
FHBEALERBERRTTES  EH
fo LWy 5 8 F T R R W TR A R
[2] - R B EATHEREH - 7
LLs % WHO W7 i% » A m 3% B4
(L EE R 417 ml B AR — A F B
HRELEFRY BT FENT
Bt REHBEAWMAEZRE - HE
-~ LA RIFHEEN PIC/ISGMP #L#
HERERFERTEREZEFRY

WHO .7 % 5 R R iy 4 ok B4R
NumER FWEREZ TR K
BEBWMENTREFHRRE AN
[23]  TRAREFETENERER
T BRLETwRMAEGF LT
GREEE - ABMAEE  EREE
R AEBTEHEE S500m > EHE
B TE i 1,000 ml [2] 5 AR HIE
ERFRURLIEREERBHRK -
WA BB R FREERE B RER

EE o EHERIEFRERME > A
NEZERGEFRREETE
TEHAEREESHNEE S F%
BERRFTROAGEGFER » 4%
500 ml JE A% K AR R 0 R 2 2
JERIAVH OB R E -

Ao B B R IE R R TR
BRAEER G R X AWTER?
WEMEERAHERLT % &
BRERERE - HERERAFLR
ez EILEEFCERERENA
A B EEM - WHO HitEE 2
MRERERNZ TR : " AB%
HFWEE  GLEEERTFEREN
W FEEFFBUFTR > BEFER
HAWECMEARTELEEFSRMRT
WAL > plnc BEBERNRTE
TREXREE - SRTEBE&EF 0
HBE D RBAFERERERETESR
BRI o MRF FE % DL BB B R OK R
JEFEE  LEREMBERERE -
T RV Ehy o BT DU R bk
EHHEE  WHO BT ERFERH L
HEZ HAVEEZFETRT G
fmRk A AL R T AR ST B R
HEHERNRYE - ERAEH
FETUBRTERAESRRE S
1,000 ppm HIE B KH 15 448 0 21k
DLSE T KB ELAAT I K i -
ERHERRNEEFS > RTIE
EEBMERRTIE - IRENRTH
NEFTHOLETHRET  HAF
R 7 - AR ERE MR EFRE
HEPES CE& ks &3S
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Investigation of Effective Duration and
Antimicrobial Efficacy of Alcohol-based
Hand-Rub Solution Aliquots

Min-Chin Chant, Shen-Kang Chiu?, Ching-Mei Chang?, Ning-Chi Wang*?, Feng-Yee Chang®

'Infection Control Office, Tri-Service General Hospital, 2Division of Infectious Diseases and Tropical
Medicine, Department of Internal Medicine, Tri-Service General Hospital, *Center for Disease Control,

Department of Health, Executive Yuan, Taipei, Taiwan

Hand hygiene is one of the most effective and simple methods for preventing
healthcare-associated infections. The Taiwan Center for Disease Control
successfully completed a hand hygiene program, domestically, in conformance with
WHO 2009 Guidelines on Hand Hygiene in Healthcare and systematically
promoted the installation of alcohol-based hand-rub solutions in healthcare
facilities.

However, the issues regarding the disposal of aliquots of a hand-rub solution
and its effective shelf life in order to manage operational costs still remain. A
commercial 75% ethanol solution was divided and filled in several 500 ml hand-rub
solution containers. Then, at durations of 2, 4, 6, 8, 10, and 12 weeks, the ethanol
solution was collected and examined for ethanol concentration, and antimicrobial
efficacy studies with Staphylococcus aureus, vancomycin-resistant Enterococci,
Acinetobacter baumannii, extensively drug-resistant Acinetobacter baumannii,
Pseudomonas aeruginosa, Escherichia coli, and Candida albicans, for 20 to 60
seconds, were performed. Our results demonstrated that even after using for 12
weeks, the ethanol concentration of an aliquot of the hand-rub solution was within
the range required for an effective bactericide, and it could kill tested strains within
as less as 20 seconds of exposure. In addition, we did not find any spore
contamination that may have occurred during the manufacturing or aliquoting
processes.

Therefore, we suggest that hospitals could purchase hand-rub products from
reputable PIC/S GMP manufacturers. Further, based on the environmental
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conditions and our results, we conclude that the retention period of hand rubs varies
from 1 month to 3 months. Our results help in effectively decreasing the cost of
purchasing hand rubs, prevent waste, and reduce workload of cleaning reused
bottles.

Key words: Alcohol-based hand rub, hand hygiene, antimicrobial efficacy
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