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Bactericidal Effect of Waterless Alcohol Gel Hand Washing Agent
Jae Sim Jeong," Duck Hee Kim,® Mi-Na Kim® and Myoung-Ae Choe"

The purpose of this study was to compare the hand disinfection effect of waterless
alcohol gel hand washing agent with that of scap and water, 4% chlorhexidine gluconate,
and 109 povidone-iodine. Hands of fourty subjects were artificially contaminated with
Acinetobacter baumannii 5mf and randomly distributed to each hand washing methods.
Samples were collected from gloved hand by glove juice sampling procedure. Mean log
reduction after hand washing were compared with baseline values. Number of
microorganisms were converted to log and tested by ANOVA in SPSSWIN 100.

Mean log reduction of soap and water, alcohol gel, 4% chlorhexidine gluconate, 109
povidone*iodine were 2761062, 2971056, 466*170, 4601091, respectively. The
bactericidal effect of alcohol gel was similar to that of soap and water, but the effect was
much less than chlorhexidine gluconate and povidone- 1odme(p<0 001).
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In terms of microorganism reduction, the efficacy of waterless alcohol gel was almost the
same as soap and water hand washing. Further evaluation of the bactericidal effect of
waterless alcohol gel is needed because waterless alcohol gel is simple, convenient, and
non-irritating hand washing agent and also very effective in busy hospital environment.
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1936 ; Rotter, Rosemary, and Koller, 1998). ] &
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AzxHE 93 E AWsr] Sistd g3gel A%
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23 JA2A7E £4259 5948 d€ ¢ do
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) g2 AE o83 £48 F IXu|YPER
0|43 Acinetobacter baumannii®l ZFHFE N E
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B3 gt vy, B glo] AHEde ¢me
(60% ethanol, Clean & Fresh® % Carroll),
chiorhexidine gluconate 4%(Microshield® Johnson
& Johnson), povidone-iodine 10% (Z&etd® At

AePhE& ol 83U
3. EX| 0|48

A baumannii® ©1 83 && LHNZ F &
€ A1 o] njgEe] AASHE Fx=E vl
t}. A baumanniic &9 4F3ke VA E] ofY
HA Yol FEE E3 dovle vl
o] ulg&o] 1.0x10° colony-forming units/mé7}
HEE FEE @A ALY E4EAY
AFEAE v ZEHY NEE WA IdR3E ¢
9 F59 WAL ez st FANin vitro
tes)¥ & Atk AU AR ASAHE YR
HEHNE A 254 AMe 847 48 71¥
#7184 nAPE, 29 £ HIE yi9
Z9 we} AFAe] A xol7l Y& F A
suz ARE FAYH o3t Wiln vivo test)
o] W wzsn AFHHo|tHLarson, Strom, and
Evans, 1980).
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& &o Az <ol @k wiAsE AR gA F
gaEA 6027t WAL B9 e &g YE &
o2 Z A E gk 23T ¥
HAE AAst AYAdFE o83t A7 @
A2 #A3led MacConkey WiAe] HE3c)
&47) o|Ae 7|E A Nele 104 10°%9 F
94z Fastm, &47] olFdE 10° 107, 107
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10%9) v 242 H43Qe) wjAE 35T WY
71004 wjA) EHS colony?t B w7bA]l 2442
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ol ZAgolnt BEA o] g3tk WE o]& W
WA o FF F, H4 v 5L e
#F FF 48 A&sa.
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5. HTiAte] obd

AT oA A2A A ¥ &7 Awg 0%
isopropyl alcohol& o}&3le] 283 AE3tx v
A2 B2 P70 Fo} Ue HAME nAEES
AA}EE AT

Higd
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6. AIREM

A8 EAML SPSSWIN 1008 ol&sdigen &
A e ggd 2.

1) &% o]A9 109 ARE log2 A3t
3% EFUAE T, Ul A 254 3
£ olFo 22HE VAR FE g2 A ¥ H
9 AolE ANOVAER AZdch

2) vl 712 £2F A7k Aol Scheffe test2

Fig 1. Glove Juice Smpling- Procedure
left : gloved hand, center : scrubbing, right : sampling
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3) p-value <063 A% BAAHCE fFog A
o2 7HFsryh

Il H72n

2F O|H2| 2 &t

1rg

g &d HEF dFFE 108 BT FY3HA
10°%f/mA e, 33 HE wyoz 2349 F
4% BE logp 711102022 oA Yelyt
t} ole FY¥H #FE HAFsn EXE A9

T AZRANZ F &4 got dE v E 7t e

A A& Yehds, AFFuds E=He 75
FE £25% ol EEHe FFo Hude
Aol 828 Aoz A= cHTable 1).

LMY £4F F IR D|1YUE

E£2E o|Fd] dol e TABE 7 A5
e vy ZAF Table 2014 HE upsh o)
H)3%9) & B logld 43410625120, YA
AL 4131056, 4% chlorhexidine gluconatex
2441017, 10% povidone-iodine® 25010912
ettt ¢43& A dire B2 ML AL F
AEDE Aol7b Aoy, 4% chlorhexidine
gluconate, 10% povidone-iodines} ¥]atd #2|
A1 (p<0.001) ®o] Fol AN

3 ASHE S4% %
DAE HH B

vl 7hA 4% By olF &dAe vgE A

Table 1. Number of inoculated and isolated Acinetobacter baumannii

Subject Inoculated (log) Isolated (log)
1 8.00 715
2 8.00 713
3 8.00 6.85
4 8.00 7.00
5 8.00 733
6 8.00 695
7 8.00 751
8 8.00 718
9 800 7.00
10 8.00 6.98
Mean*=S.D. 7.11+£0.20

Table 2. Comparison of residual Aainetobacter baumannii in contaminated hand after disinfection with different methods

Product Mean number of residual organisms(log)"
Soap and water 434+062°
Alcohol gel 413%056°
Chlorhexidine gluconate(4%) 244*017°
Povidone-iodine(10%) 250%091°

* Difference was significant between ® and ° (p<0.001).
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- A BEE vus] Sy HE FEFHJAY FF
o} E45 o|Fd B #FFE 7 vimy
A7} Table 39 AAHo] Yo} 1098 e
B EAE ol HE 29 BFRFAN &4
5 ojFd 3 FFFE W ANY ARE B
A vl B2 A BedE logw 2761062,
43¢ A2 297056, 4% chlorhexidine gluconate
T 466%1.70, 10% povidone-iodine® 4.6010.91
g FFFE Zagch vive ¢ae de
48 A=A Ael7b g19l3, chlorhexidine
gluconate$} povidone-iodinell A= Z}ol7} figle
Y4 F aFDAE 7oA p<0.001) FolE el
o] vjyu} &3E ARCHE chlorhexidine gluconate,
povidone-iodine®] PFIAE AA ARAHQ] Re
2 Yeytt.

£ 47 AH4E g3e AL vy B2
Ae AR} H£E £2F5AHE Jeh geary
28 ¢S vFY B2 Ax oy ga
£FAE o] &F &4F W vldte 2Ex9
b $58 Aoz BaHY 2y g3
R BEAG Jet A7HES PolA 939 &
A2FAZ Az AL 59 ZRE JehE
Aol gzt e A7 A3rt GFEd.

G3LE ANY I E Ao HE L5EH
W3 olx nug AwJt 22X g} ¢z B
(60% ethanol)©] 17+e] adeno-, thino-, 18X

rotaviruses& AAsE d 74 (hard water)ol] B
g RO 945 AFAE Ui, ol u}
olP2E 3~4> logE ZAAIE WY AFE
<1 log¥ ZaAFle Aoz el tHSattar,
Abebe, Bueti, Jampani, Newman, and Hua,
2000). Paulson %(1999)2 H|Y¥, 254 u)F
06% PCMX X§), ¥43& H(62% ethanol)&
g5ee Ex Z§3td ASSEA &M )
AE AA #g vsPed, 49 vFY &
A vFg ¢3¢ Ay A Agsle A9t
Hyy 43g dg 9502 AMgsE ARt
v AE AAEIHST $9n HE AFE HY
o Ba3sch

43¢ A e olgo] 3L L9 AFF
HFe ¢ag And 5% Aoz A ok
¢FLE 7I1RoE e &5 £ (Sterilium®)
9] I A543 vidE AAH ZHE FEA &4
52 $89 HA1g 23} Hibiscrub®(& & o) 48t
t €& &5A2 F4¥) chlorhexidine gluconate
4%)RY F P 3o A sAen, FFY
At A g FF9 43g Mo Yy 7IEd
v XA EIHA T Steriliume 30& HAA #Y
9 71EE€ BTHAAT, AAEL F£EA 454
2 A AHEE & A 59 tH(Pietsch,
2001). ®E¥ Zaragoza F(1999)2 989 &&
o] A3 wjFHALE v 4R §9 &
SARE vud A, HFe &0 dE v
9 496%F AAsE ¥hdd L3L LY
88.2%% AA3IFTH &5 tHp<.001).

¢3¢ AY 4z L9 FA u¥ag

Table 3. Comparison of reduction values from baseline among disinfection methods

Product Baseline(log) Mean reduction values from baseline(log)’
Soap and water 7111020 2.76+062°
Alcohol gel 711£0.20 2971056
Chlorhexidine gluconate(4%) 7.11%0.20 466+1.70°
Povidone-iodine(10%4) 7.11£0.20 4.60+091°

* Difference was significant between * and ® (p<0.001).
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Kramer, Rudolph, Kampf and Pittet(2002)& 9
7B 79 ¢3g AdG v F/H ¢ag 42
E #d9 7]1%(Buropean standards, EN 1500)9
et 30 HE3HE W 2L A F o] JIEE
F4e AFol FHur gdov ¢I3E dL Y
e BF o] /&€ FHIUYL B syt
H2TeE HELH ¢3&0] log 37804 5074
FAEAAE B W4 dsg AL AF) =t
st log 268014 409749 wAE FHrFE
FE Jehjo] tix ¢3¢ FAALE &
g& AZAel7k Aoy, dzg& £9 o A=
log 426904 48371A19] ZAENE Jepdo] of
27 42 EH Aolrt AU gt ZE
Ho g HAZ dAdA £& NF o\ AFdE
397 2D g2 43dH vAE AA A
of atelr} 7l W YdaE AT }E L£5A
& dAEE Ao dEd JF5E 718 31e 2%
&1 A

oj T & A7 ZHABAN <z He ¥
A7 ZAdoAe AR E e dFAME
48 dagoy g3 S48 4252y
7} 9ojdE & 4 vk 2 B AFlA 4]
ol B2 Me AHx9 aARE Y,
Kramer et al(2002)8] dFME 2T 428
HE zZelZt Aoy WAE AA AFHs vlaH
¥e Aog Yepjng ¢3g Ho|l gmgoly
e E2EAE dAste A4 gstde AFE
718 a7t ey 4R gl &4 %
Hog HEdrde FuEvt flg Ao A%d
th AAZ mFoA H2o 2EHE 989 &
A7lel g AHCDC, 2002)0HE &ol Fo
HolE 290 g e ¥ugE VEoR
3 2 glo] AMEEE SASAE AFEol ALY
RAE AFsn Yotk ¢=2& A AE FHR U
dsti d:E £Ad% A8 JMEEEER E gl
A8 4RE E4EAY AAE 4F Ege
gog A&EHA ATE 58 F ¢ 9ol §
ojo} & Ao g Azt

dHE AL 25599 BEY Adyee dHs

2 AMRAIY] ARl didled Rud A&7 §ol
Ak &7 Aoy AZhe] RE5H Fe] ¢z
& AL 454 HLE U Ui FEAA
oA &A718 100% FFdG2 7MY 3+ A
Hd 7] 744 &8 AL AL 7o) 3712 16
AZko] AgFe], REF Qo2 100% &47)
£ F¥3l7] ogle Rozg Yehdrh Y ol§
4 A9 33 dol vAE ¢zg A= R4
A Az AaEo ¢RE A Ao 98
Ao} Ak "eofnh &40 £8 vz F4) H3
HY HoZ vehgtHVoss and Widmer, 1997).
Bischoff et al(2000)& F¥AL gl &47)
F7& fste 249 &F & dAlstn gy
Az 47 e E Zel7} giey, & 82
o] HAdivig ¢4=g AE § /Y vAsz olF
olg3te] &HVIE SESR ¥ Ad o8y &4
7l Y= 34 F7hsAd e B £
Graham(190)%= € glo] AM3e ¢3&
chlorhexidine gluconate®] EH$EE AHE3IES
3 A3 9ale &M7] FYET) 2% A 45%
2 Fh$E By

60% ethanol(3}A]l 2 ¥)E ol fsla] Hey
HEY &MY H gt gyt b &off gF
&3¢ vng 23 HvRg A0y &334, 2
&3, 9% 8AR)e] ¥4 HL Aoz Jeigd
(Newman and Selta, 1990). ¥5&°] X¢ge 2
AEol FEEAE 4W3tn HRo FRAEL F
el &€& BRI AYE UEd Aoz 4y
st (Newman and Selta, 1990). Zaragoza et
al(1999)9] ATFNME ¢RE £ H(Sterilium)2}
58 23 ALstAA 579 H4EY WHge
ZAMG A 72%9 Qg0 ¢3E ALE Fo
“Fogn gedlyen s&e Ry
HETE $EE 93%0] st £ 8lFs
d:E AL A AEsE e ¢H& 2
o] BR-E BE3I o] o AN AAE
AA EH7F FAl YepY vFY 43&E 95
o2 AHg3le ZAxRY ¥4 agHeogds Rus
A A K Paulson et al, 1999).
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gag AL olE4Y L2ENdE Y] F
a3l 2 A3e A9 ImE HLdyE W o
WHoR 1~3m A= AHEE Ag AR 3o
o(CDC, 2002), ¥°] H& A% 2F&H7 A
Z¢ithe R I(Larson, Eke, Wilder, and Laughon,
198774 itk a8y Sl AHE F9 43¢
A 4717 A F29 1nevl iEEE gxyo
2 g8QEo] AHEA 1M ol AHEEE A4Tt
=50 JAZ I AZo|H &E71A FE3] 6t
E F e Iz ol AXRANII] A8t AE
vjulEA 30 o]de] A8 AT wEd B A
FoldE A 984 AdEE R HE FA
g Aol 49& snA P2 1mwe] &
3¢ A& FHL39.

&25A9 A3 v@Adde 98 7HA FH
AF el 48 5 Atk ZA A JHA W
o] glEd AR =24 (swabbing), £7t% €
A 27)(finger press), @A HEF Wl (glove
juice sampling procedure) &°|thLarson et al,
1980). ¥ =wge Supgely &g 2 5¢
Had dBE o] 43l EXE F iR HF
= bdoln, &rlg B EXENE gAY &
vigtolu} &7 g iAol diz AY FAA
& Y& vAES AFE otk o] F ¥
We  Zstn 9EsAT A AE Wl
& &0 Qe MAE +F AFI] AA3NA
3oz Azgd PF 9ol o wPsivtn ¥
4 ¢lcHLarson, 1980).

EAEA AANGY B § 7R BAHL of7
& EAFHE vAE] lan Z JAEE FF
s} <ol tidsitis A, 22 AANFH AF WA
B3 BaFdol EAFGE A Aok wEA
AEAE U2 82 AF 1AV 24 5
28 2z 2EA9 e AA IAAHE AFIHA
agd ¢ A ao oHF EAFE HAs
8o ‘AR vAE (marker microorganism)<
ol#3td &£& ¢fFH e 2FAZ F o} HAE
Jd 98 AA A3E A PEE AHEET
(Cardoso, Pereira, Zequim and Guilhermetti,

1999 ; Paulson et al, 1999). °lg|§ A Bv|ABL
AP AL ke WMol M2 glojor &
9, 249 997 EH b A5A APEE A
Vol 81, 4A% § wF i FFHA RE
tdare] &o] & o] EAFEE Hol Fot
(Paulson et al, 1999).

sEvEe A¢ HRAEAY AHE wimy
Z387) 989 in vitrod] WP Y AT
BaEo ARG, HAFsE], HAAY, WAE,
1993), ol AH L3t A AL 4T
olt}, &M7le] EFRE U WPoR ‘UE
EUH'E ol &3td AAE AFHT A€ Aoy
(A%, 198W), ‘&7t & X277 ‘A 4
Z 9] distds Bad Aol A9 gith

At AE WYL AL A=A FAY
B FAMPC 1, & AAE EXNE WA
dix AFFL A olE FHMF F w4
AFsPenzg vie NAEst =& HA ol
g AZdd. a8y & dAd F& EFsn
B2 AZNIE AN £71g Aol &
2AY ExzE dld ARl 98 4 Jden
2 AT g BEA A %9 BA 94
Bo] EAETn 7Y 4 gle ol dHlA
. 2 d3edAE 1089AAM A% uAEe
T8 Yo &£4F ol o4 WAE FE
AHEEIE e, &% oo IF MAE FU 4
A RAY 254 AME olF o AARZRE v
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202 109% WEeg Ad LE5EE AN W
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713 ugAE e &A% o)A ol 9] vy
2 58 74 AQEE vudle AojBRE FF
FoAe oo g Hgo] Wa¥ Aoz A7
€}

B a7e Ags J 490 okd AAE HA
fdez e H goz &8 77 4T
3 o ¢3L A 2FEAHE ¥ET AP
H, 2 B¢ FUdME A AANEHA &1 e
APy e Hestd oz &g 5
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A ARE ANBTE FAAE 97t AT
Qe

B A7E A£%A9 €2 AF &3E HlEs
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