Vol.8 No.l 2015 The Journal of Healthcare-Associated Infection 2015; 8: 17-26.

M Original article

KRBT Y o A EREEER 0 2D
IR IC B9 AT

AR RIE D A VR BT de T EE A&

'R BRI R R A B
BRI AR AT A

Effective chloride concentration in sodium-hypochlorite-impregnated cloths used

for environmental cleaning

Yoshimasa Kobayashi'?, Hiroyoshi Kobayashi!, Takumi Kajiura!, Erisa Sugawara

(17)

1 Division of Infection Prevention and Control, Department of Healthcare, Faculty of Healthcare, Tokyo Healthcare

University Postgraduate School

% Division of Infection Control and Prevention, Dokkyo Medical University Koshigaya Hospital

i3

8RB T, FERIRER Norovirus 75 £, 7L 2 — )L ISESRICHRHTIE 2 3 T i 3 2 BREE i
120 MR L 7 XEEREE S Y 7 4 (BUF, NaClo) ZHiROBEEI 7 o 2 IcaR2 S ¢ TET 3 2 2 2'h %,
L7 L. NaClO I3 HEHEYTRIEHALT 2 2 Eh 6. 70 RADEMIC X > TRIGEHALZ 32T, FHELL 72 B A8 R
INTOROAREEDLD %,

B NWHOBRETER 7 0 ZAICH ML 72 NaClO 2 & X ¢, RN EREIERREOZIc >V TN T %,
AENHOREHR 7 v A X ) EMOR 5 458 5 828R L NaClo OB 3 I HESE X 412 #iFH < 1,000,
3,000, 5,000ppm (ZFELL 72 NaCIO 10mL <7 B A % &5 S0, SRS RIENE 2 WE L 72,

R ARIERIRE X, W OFEM D NaCIo I D & TR T L 2228, \ERFREEMIc LD RE
By, FABIEEAS 1,000ppm DE A, R 7R LV E L TORGEMIZER 30 5B TH 94.6% 2L,
i TR b RN T, ftﬁ 100% 73V 78 TIEERE 1 T 65.0%ICE T L, 85Tk b &
o7z, FHEURAS 3,000, 5,000ppm DHE D FBOMEEICH o 72,

B BREERREOK TR, »OV7 100%DFEMBRGIEZE T, XY 7rEL ¥ L OV T ORAEM IS I
RELTED, 70 RADFEMICL>THREZ ZEIHHL 72, 2 2T, HEFEZ 2 NaClO DIRETHFHEIT% 9
IZik, 70 20EMEBBLCREZHMT 2 L L LI, ARKED 7 0 2DOFGBRRIZ O W THEET 2 05508
5,

Key words : KHMEFRIL T + U v L, FREERRE, BREGR BEER7 02

FNTH2 Y, Lo L. 2003 FFICFEFE X 1172 Centers for

IFU®IC Disease Control and Prevention (CDC) @ Guidelines for
Environmental Infection Control in Health-Care Facilities ¥ C

PR B A I 35 1) 2 BURAR B & LT IR EEL £l d. BRI OVLTEMWICERTS 2. 5
W RBIERE P BE D EEEM T 5 2 & D wily L7V5YNEE S ISR %2 2 L2 L7z BTl TH3R
RBEZ & ORED SRS BIEIER DI IC 4 5 2 & 13 TN LGP EHIMER 7 £ X 21RO BN0DH



(18)

2%l
(EPA ; KEIBREIIRFEIT) AR OMAFEA D Yeid A<l
TREIEREELTVE Y, Tk RTREHE A,
HAD% < o EHREETZ OB 2miiclix, BHEe
ERGERE DT A E Bl L 70 W IRSRRE R EITER R M
BB 2 Ry PRy F5—700, KA. F7
J 7l EiE, EKEEEEE I T Va2 VT
RLTw3
LU BEIRBEE R O BREEE 12 5> T C. difficile
7 EDIHNIRE. Norovirus, E 7217 A4 VA7 LI
K BBPBERINEL T BREL L, BEORUER
BEAYRIEMEYIC & 0 EE ISR I TV SRR B
%7z, 1,000ppm ~5,000ppm DRXHEFEEF F VY 7 4
(NaClO) THUEMN#ET 2 2 e fElRsnTws 9, 2
DEE. % DEEKRBISTlE, FINL 72 NaClo 21D 7
4 AR —F 7VBEEHR 7 v AR I CREER T
3 2 EDHEZIT S5 DY, NaClo ITIFRASHNE D &
D 9, KFIZ 1,000ppm B ED S BAZEL 5 70, HELEE
DTRTH % 1,000ppm AR L THAT 5 Z £ 03% 0,
Ll HREN TV S 74 AR —F 7VBREER 7 0
2D% Ak, AMEFERIE Lz OV 78TH D | NaClo
EAREMESOEEYIC X ) ARGtk ns °P, 20
&, HEFEREED NaClo z &R 3¢ BEEI 7 v 2T

BREEEZITH > T, EBORESHA I LR
AEEMED D B o

ZIT WHSNTO 2 & T 4+ AR — 7V B
R o ZICBREE# I D E L HEEERE O NaClo 2 &E
I, BHERREORRNZLZERL 72 Lo, i
T %70 ADFEM, BT % NaClO DR, &gk fli
¥ % £ TomIic oW THEL 72,

Z X United States Environmental Protection Agency,

2. A &

BEER s X 5 EENRE L RRNERERESR

REDHIE

211 AR
NaClO Z & &8 2 F 4 AR —F 7UVBEER 7 0
A& LT, BEEER I T 2RO BRER
7 a A8 6 EM O B AREEES B 2R L
RIUR L%, Tabb, ¥277 (48 —+E NT
—4 % 47X, DT A, SOV 7+ RY S
vELY (ZYxZ—)L JuvyA 7 Atuvr ¥4

2.1

EGO +® 74 ¥ KREBHHASHE, DUN B). A
PV T (VRS TERNIZ YT P T8y 7 1000%,
77 AT 4 VRS AR, BUT €))L 2%V 7 100% (¥
LY ANFTA LS, HARBK Y Ly 7S, D
TD) BXUY, (ZVZ—)L 709447 V7 ¥
F7A4 L, REBFHEASHE, DTN E) 2@ IR %,
2OV 7 100%D B I FEEDIS W 7o b 2 th D BT, % %
WL, £720 F 279 (N4 & H—+¥ NT—4°) 13,
BEEHERA & LIRS v, SV TEMED
HHE D 7 IR L 72,

Ihs 5 MOBREER v A%, 2hEh 2.00gx
0.05g & 755 X HITHWT L7, & 15 BHEM L. 4% 3 [0
HE L 720

A

®1 BREBRIOIOFRM
WS L) £il44
A ¥ 277 100% AL
B RNALT+RY 7aEL Yy | REHHEE
C IKfEME SV 7 NIRRT 4 VR
D 23V 7 100% HASH Y Ly 7
E 2L 77 100% R FHHH

212 BREERREOHESE

W% REEER T Y 7L (S A7 RV, A
RS 2REEUK (iR at) ©. iR
HEE 1,000ppm (NaClO : &8k =1 :9). 3,000ppm
(NaClO : f5#/Kk=3: 7). 5,000ppm (NaClO : f§#LK
=1:1) £%2K9HI1C, ZNETNEFHL 72, FEE
IZHREL L 72 NaClO @, 043 (FHIRE) | 60 73#%
WEOBREERREZMEL, avitue—LE L,
FAELL 72 1,000, 3,000 B & O 5,000ppm D5 NaClO
W 1omL %, HANFEOFRY 7u L vEEEER (5.7cm X
7.7cmX3.0cm) ICIEREICTEA L. Z ZICEWI L 2 %8R
B s n 222 LT, (MIN, &R7e ) $I2#E
Z L%, B, NaClO WD 7 1 ZA~DWICRDL L
NaClO {235 7 7 v AT L2 o3 7e v 2
L. ZUADSENENZ D L, BRI LIRS
WZ EEHPUSTHERR L. 10mL 2KA 7 v AR
INEARZ LT,

HIERHEOFRE I, BR 7 0 2 DR
BLO S5 5HDIZN,
ik 40N
& LT 1004,

Bt (1 08)
iR 7 1 A X B EREIE A ORE
1 Xy F+ FPABRE O3 E T 2 R
B~y P+ REPABE KRz 2H%E)




Vol.8 No.l 2015

DOMAICET 2R & LT30 9% 1 70 7REDOH
FECET IR E LT 60 0 & LTHE L 72,
IREDOMEGHEE, 27 0 20T L IR A
v—%AY—F L., &EE 1T, 55, 1059, 3057,
BLU 60 DOBRRICER 7 O AZR) FuEL
VEURERP OO LT, 20mL D7 T AF v 7 Hg
(T ESY Y FrERASH) T, v
UP)IZANT, BEESmL ISR LT 1 B oilE T 2
Ey VICHTICTRY L (BUF, A . 80
L 72 NaClO % ZREHERIREEHIE IC gt L 72,
BREEFRIRE (KRN HCI0) DOMIE I,
CHNVERBEESR N F T NEHEIEE T A Y —/
4465 (UHR) Checker HC HI7T71%, NvF A4 Y AV
WA« PR vRAat) 2V, SHERD
JEEE 3 7 FRHRIC X 2 WOEE T, R AR
KicawFERERIMAZ 2 2 L CHEFBICHHIL 2@z
HL. Zom#D 525mm ICE T 2WEEE NE S Lz
WG CTHIE L CTPINRRTEHDTH S, HE
HiPAIZ0 ~ 500 ppm (mg/L) 7 fEGEIZ 1 ppm (mg/L) .
FEEEIE £3 ppm (mg/L) = HIEMED 5% (25C) TH %,
7. PRI RIS L TiE, HIERE ok
IRTdH % 500 ppm 22 2> & 5 12, NaClO 1,000 ppm
ER7 1ROV TUE 2.5 £5 (79 400 ppm) . 3,000 ppm
EiZ 7 v A2V TE 8.0 % (9375 ppm) . 5,000 ppm
G770 AZOWBTIE 12515 (]400 ppm) 12, Z4
Znz RBUKCIEMEICAR L, &% 1omL & LTH
E L7 BonEEc 2ns OHPUSTREFEL 72
iz, &R 7 0 AhOERRERIRE L L, HIEX
HHRIRE T 3 MFEM L 72, B, EMEERETIEE N
HF T, I 23.7212°CTH o 7%,

5

22 HEEBEROEP-7- 28DV v ROHEHEER
22,1 ERAME
5D ) LEERETEDOE P> B DOV T+ R Y
7Ly (zVx—) 7uv4A4 7 Atuvr syt
)V EGO A7 A ¥, KEMMHEAL) & ¢ DKiE
Mriv7 (D> TERANZ V7P 7 28y 7 10005,
NI AT 4 ANRREH) W,

222 BREERREOHESIE
PERAIESEI R 2,12 RO T THEM L .
1,000ppm ¥ X X 5,000ppm D FPHLELEIC T, FEED

(19)

T 10 BEHE U 72, 75 8 B IX ENHOE T <.
REIX 20.6£1.8CTH o7,
3. & R
FEEICH ) BRI O AP HEIN RS,
ZNZNREROKT 5 FRE L. Z O FHfE e R 2
(mL) #£21T58 L%, Al362+02, Bl 62101, C
13 6.3%+0.1, D13 6202, EIF62%+0.1Z/R L, >V
PrRAOEEMTECB T 2REIZ 7 e ADEMICL S
FTIREFERETH - 72,
#®2 FEBR/OXAMSKOEEINIEE (L)
Bl wyEhni-&
62402
6.210.1
6.3+0.1

6.2£0.2

6.2%£0.1
oz £ e 2

=l
b=y

m|g|O|w| >

N=5,

CRER IO ZADPSDOY LI, S v R WSk

THEEL 7=,

CBIEEEES A F277100% B:ioSL7+ARY SaEL Y
C: KMV T DSV 7 100% E: L7 100%

F o, BIEEICHFE L 72 NaClo @ a > b 1 — LD
P ER A 2 R 3 B X OER 4 1R T, KR
L 72 NaClO ®. 0747 (FH2URF) . 10 47, 60 53 &g D
TR HELRIE 1,000ppm Tl 10 5 T 99.6%.
60 7314 TV 98.3%. FRHELREE 3,000ppm Tl 10 535
T 99.1%. 60 7312 T 98.8%. A HLEREE 5,000ppm
TlE 10 0B TFY 99.9%. 60 232 TFH 99.3%TH D |
HRBEAFROMETIEIH 1% AN TH > 72,

31 BEERI/uX 5 @R LBREERBEED
eGSR

% NaClO FSUREICE T 2687 0 AhOREESR
IREE (ppm) @ 0 75 (GRER) 12xf9 2 REIRIVZEIKIC D
W, AR ELREEC 3 RIMIE U, Pl = EEER A 2 R
3R LT, 72, FIREEICHHELL 72 NaClO O FEIRE
Z 100% & L7z, BEIR7 0 AP OEREERIRED
B (%) 1220 T, AFELRET 3 [HE L. P
il B A Z X I~3 ICZNFIUR L BER 7 1 A
T DOIEFRAAHR L, W OFM LT L 72 NaClO JREEIC
B 597, IR SR ISRERF VIR T L 72,



(20) PRt B I
REER I QORASEDTIFEBIEREE (ppm) DERFHIZE(L
H 3RS R A B FEERFO 4) | 1 AR skt | 10 0FEE | 30 fE% | 60 iRk
avita—n 1041+33.8 — — 1035+30.0 — 1017+£24.8
A 988 +54.1 943+38.4 905420.0 85067.3 771%75.0
1000 B 1023428.0 1024+36.1 9894227 985+63.0 915+20.0
ppm C 1010374 1002£46.5 965+31.2 884+64.9 823+£46.5
D 930+87.2 767+91.7 6761126.1 423+155.0 3461982
E 6771702 433£132.7 284+69.8 162+11.5 136+13.9
avia—iL | 3130+52.1 — — 31024652 — 3093+64.2
A 2996+55.6 2905+99.3 2897+51.6 27281983 | 2498+115.4
3000 B 3097+43.1 3087+£63.0 3069£71.5 | 2973%£130.1 2847+549
ppm C 3013£61.1 2960+ 68.4 2939+76.0 2784+97.3 2563+£74.3
D 3016+73.3 | 2910+149.3 | 2907%236.6 | 1674+897.3 | 1407+602.2
E 2646+£249.4 | 2053£266.3 | 1663+301.0 | 1221£77.4 899+26.9
avita—n | 5310+61.6 — — 5323+66.3 — 5260+£30.4
A 5062+24.8 4944+66.7 5018£35.5 | 46121£2592 | 4006+549.6
5000 B 5205+57.7 5270+78.8 5210+61.8 | 5116+187.6 | 4893+190.4
ppm C 5204+47.5 5092+6.9 5025+21.4 4900+44.8 4559+43.7
D 5125+543 | 47671150 | 4721%59.4 | 4003+244.7 | 3548+220.2
E 4887+73.8 3904+79.6 | 3559£724. | 27681343 | 2214%+217.4

N=3 , “PIgfE = HRHE R

237+12 C

- FREERFIREE N IW/VOKHIEREE S F Y v A (V7 RV, AEHERASHL) 2RBEK (RSl <, HRRE
1,000ppm (NaClO : ##7Kk=1:9). 3,000ppm (NaClO : ##/Kk=3:7). 5000ppm (NaClO : fE#K=1:1) £%x2XHic, %
nENEZFHML 7=,
HEEE A X277 100%

oL+ RY SurEry ClKER OV D oL 100%

x4 RRER I OREOFZRBIEREE (ppn) OREFHNEL

E: 29V 7 100%

EESELEES1 LR AR ) | 1 oREEER | S OREBER | 10 ORNEE | 30 OB | 60 kR
avira—i 1017+2.1 — — 1013£0.0 - 100414
L?fl? 1000+8.3 994+8.7 982+9.3 941+8.4 909+£6.8
C 1001£14.8 964%13.6 947%10.0 898+£19.9 823%27.6
avira— | 5069%8.5 — — 5063%0.0 — 5044+8.5
i(;?f B 5014+43.1 5003+40.3 | 4967+37.4 | 4846%31.2 4733162.1
4990642 | 4925%612 | 4893%60.7 | 4681+29.6 | 43313936

N=10 , ~PIfH £+ FEEfR 2

20.6+1.8 °C

- TRERF IR L VAR IERIE - B Y 7 A (V7 R V%, A EEERA A 2 KR (el Aatth) © R 1,000ppm
(NaClO : f5#k=1:9). 5,000ppm (NaClO : }§HAK=1:1) A2k Hlc. ZhExhzHFHUL %,
CBIFEE B oV THRY TREL Y KRSV

FAHLIRF NaClO %5 1,000ppm DA, ¥ 2 77 A DIEE
BAERIE, 825 3% T 0% k. 10 35T 86.7%. 30
T T 81.7%. 60 FEITIE 741% e o7z, 7L TITHR
V7RV Y EEET % B OEERETERIZ, 45 9%
T 98% DIl 30 AT 946%EAMERL. BEAL 72 5
#ahh, REERRE IR ORI TWw ., NaClo &£ D
v FEIFHTH BRSOV T D CIEA ERED B0
FHEZR L, 10 35T 92.7%. 30 3T 84.9%. 60 47

BITIZ791% TH > 720 2L 7 100% DK 2 fE (D,E)
IABEL I ARG RDE T IZRE D o203, Z DT
EAE 2 FECTRA > TE D D TIEER S 2HE T 73.7%.

10, 30 BX U 60 DA TIX. ZNFI 649, 406 BL Y
332N DIEARZ RN LTz, 7. E TIEER 1 7BICT
TIT 65.0%. 5 0T 41.6%. DUTFFIERIC 273, 156 8
L 131%DEAERE R L, L % s @@, B ol
FREDETIIRDEFE L o7,



(21)

Vol.8 No.l 2015
100.0 >
80.0
i N .
=) \‘ ——A $17°7100%
B A
. 60.0 i -3 TR TR
?g 1 —C KBRS
% 100 ©  ==D: VI7100%
\* ——[ : hu)lJolUU%
—o—T 0=
20.0
T ——x
0.0 T T T T T T T T T T T
0O 5 10 15 20 25 30 35 40 45 50 55 60
TR BFE (53
N=3 , “PEfi = 2
23712 °C
X1 FEEENaCIO (1,000ppm) (Cxd ZRBER Y O RSBEOFIERZERTE

<047 (FA%IRE) D NaClO SERREFHRE 100% & LT, FHIERRIC B 2 BIRER 7 0 2 O RERAE L R L 7.

100.0
80.0
;‘% ——A: $17°5100%
% 600 INT \ ——B : WL RO
T‘Kaz \ —h—C : KERTENILT
% 400 ' D M17100%
) =t I 7100%
- T —e=TutO-
20.0
0.0 T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60
FE B0 (59
N=3 , VI =R 2=
237412 °C
K2 ZA%NaCI0 (3,000ppm) ICX T ZIREFH Y ORAEDOFIIEREFE

<0457 (FA%IE) O NaClO SRR EFHRE 100% & LT, FHERRICE T 2 BIEHR 7 0 A O REAE LRI L 7,



(22) [ JE e
100.0 —g
80.0 T
1= .
m w —— \ #17 2100%
B 60.0 ——B N0
E ——C . ERNILT
% 40.0 X =<D: W7 100%
—fF : WI7100%
== 10—
20.0
0.0 T T T T T T T T T T T T
0O 5 10 15 20 25 30 35 40 45 50 55 60
BB ()
=3, P EE
23.7+12 °C
X3 EE%NaCI0 (5, 000ppm) ICX9 ZEREFR 7 OXAEDFIIEREFE

04 (F%LRE) D NaClO HEHEERFEHEE 100% & LT, FHlEREICE

FAHIRF NaClO 2% 3,000ppm. £ & T8 5,000ppm D E-Ei
7 1 A DHFERERIZ, FHEUFO NaClO EEEAE L IF E
HERF S N AMEIANC S - 7253, 1,000ppm DA LB DZE
BrmL, SL7ERY 7 EL ViEAD B OERERIE
5 MRoRTRbEC, MREREEOEE 60 7% b
90% D LEMREL T, ¥ 277D AL B X UK
SOV D Cd, TREFHEROER 30 /7 £ Tl
90 %% R L7, —H. 29V 7 100% B DERIFRIZ D
FMICHARE L (D DEE 10 7375 D FR A7 1% i it F 3
i & B I2HT 90% % HERF L TVa7228.30 DB DERAR TR
FELERF 3,000ppm T 53.5%. 5,000ppm Tl& 75.4% TH >
7oo EDBEARIZD XD b X SIT{ET L, i R
ELER 1 I 90% %2R L7203, IR 5,000ppm
TH>THER5THITIE 73.5%. 60 THITIF 41.7% T
Hot,

BRBEROED - -RBEER 7 0 X 2 BEoHlE
S

HEBREROE» - 2BOREREI 7 uAB L Ci
DT 1L AR 1,000ppm. £ K T 5,000ppm D NaClO
FHIREICB T 2 &2 7 0 A OERBERIEE (ppm)
D04y (FHBURE) 12X 2 R LIC DWW T, A

3.2

VF BEEER Y 0 2R DERBER2ELIL %,

IREET 10 ERAE L, P9 SR REZ R 4 I8 L7,
7o B ER 7 0 AT OIRRIEFRIR L DR (%) 1T D\
T, MZE 10 Mo PFME R E 2 X 4, 5 IcZ2nzEn
M7, 2 HiDER 7 0 A h ORI 2 IGHERTRIE
FHHLEF NaClO %% 1,000ppm DEA. 30 FEgTr o 2
B 1% 92.4%., 78R C I3 88.2%. 60 &% Tldr v A
B 2Y89.4%. 71 A C 2 80.8%TH o7, FHHIF NaClO
73 5,000ppm D313, 30 THREGHEE T 7 2 2 B 1 95.5%-:
70 R Cld 92.2%. 60 7#EE TIE 7 v R B 2% 93.2%.
JUACH853%THH. MEMESHERI N,
4. £ =B

Sl C. difficile 7% £ DIFRIEEE S Norovirus 75 £ 1
X 2B N B OB B IC DWW T, HEREX

% 1,000 ~5,000ppm D NaClO % &7 X & 7 BT
K7 v 2Ah ORI RRE 2 ERCHE L. &R n

A DI FZIRE OO W TG L 7,

B 0 AR OERMIERIREIZ L3 IR L L) I,
EDFEMTH-> T, EFHIED NaClo DIRIEICE D
5ERIIIET Lz, Lo L, ZOETHEAIZX 1~3
WWRL7ek9IZ, 7R AD0EMICL>TRAE S EHM



Vol.8 No.1

(23)

2015
100.0 —= ~
90.0 —
)
52 80.0
= ——p TR T O
E —a—C : KRNI
% 700 .
78 70. ——T/ 0=l
60.0
50.0 T T T T T T T T T T T

15 20 25 30 35 40 45 50 55 60
@B ()

X4

N=10 , “F-¥ofid e 22
20.6£1.8 °C

FAENaCI0 (1,000ppm) e Y BERFFER 7 QR 2EDOFHEREFER (BIRRR)

<04y GGHBURE) @ NaClO HiREEHRE 100% & LT, FMERMIC BT 2 REER 7 v 20REAEZ B L 72,

100.0 — —
—i
90.0
i \
5 80.0
= =B AWNTHRT LY
f ——C: KBRS
% 700 —o—T/ 0k
60.0
50.0 T T T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60
2R ()
N=10 , “FrfiE = FRHE R 2
206%1.8 °C
®5 FHENaCI0 (5,000ppm) Ic3xid BEREER Y O R2EDFIFEREEFER (FRIR)

<077 (FHEUNE) @ NaClO SEHRIRAFHRZ 100% & LT, BRERTHNC 6 1 2 BRI 7 0 2 DFRAR 2RI L 7.



(24)

L%, Thbb, X277 M. FYV7erELvzs
LoV T RN F IKIRE OV TR AR BRBL
LTRONAINE EFEZ NS0V 7 100% DFHEM I
B Z (XFHELRE A 1,000ppm DA, D IEER 30 DB DI
FIRFRIZ 4041142% E ICE > TEEE 1 DT T
IZ 64.9%16.1%F TIK T L. Z DERHABHRIREOM T 23
ROHETH > 72,

NaClO 3 AHE. Y. BER LIk > TARRLE NS
EVIHRDIH B T, HEEY LT 2 & R
(HOCD) 73@ii (NaCl) &7k (H,0) 1243 f# S oRiEiE
L9 %, 3L 72 1,000ppmNaCIO DL, AHEY (L
H 1%) HIMERICIER 80%. 15 4312128 60%. 1 R
BT 20%ICE T T2 L ENnTw3 ), ShxgE L
TSV TRFEMET BT 4 AR —F 7VEREER Y 7 A
Z. FERHIAMTH VAR ZDObDTH S, Lo L.
K OSVT) ofk (kru—2R) Z24KT 2B
BT, Mz HRT 2 TRBH 2, Thbb,
TEAM WL TeAM T 75 L 7 TR Z T
WHYWEnz, AMFy 7OERTIZ. £ra—R E~
Sk —R VoL E . SR EEE L CBER
ZHEICT 2 /=T I0%M EEEHEDTwE W
T oME KT 2 TRIZBWT, fMiths) 7=
YEID R 2 OIERFEACBET A T Rb, B
PHEBIH L CTHOWESIZ R T e rr =252 Y, O
F 0 BB T NaClo IR T 2 E IFBRE T
w3 EEZLND, L L. SEEE L7007 100%
DD L ERREET2HEETHD ., Ut b)) 7=
MR TR E L SNk o) =)L 7k
FLTWEDTIERwhEEZoNS, £/, FL OV
7 100%DFEMTH->TH, D & E DIRRAFEHRIRE L5
BAHEHER LT EDD, VT OEBRICE T 5
BRY Vv OEERIEIMETRLL I LNEIONS
D3 2D K9 BRAED AL B O FE 2 T I D » T
. F— X —A—NOBE, F I 3EEBRE D L EEL %
A7 EsnEEEZ %,

KGNV 7D CiE. FL 28907 100% Tdh % 5,
PRI, B2 10 7712 92.7%. 60 381% 79.1% T
O fE 2 78 U T3 C b Z OB DR S 7z,
RIEMOF L U<, B TRTKICAEED A~ &L
0—2R) S v ERETEZEICH Y, KEESLT
B0 80 HE%L Lk o —2#liftch s L INT
W3 W, T EDBRBIERREORERICKIL 2 b

AYIZ

VAY)Z

PR B e T

DEFEZOND, BE. X2 7 7FMD A X, EFEE%E
ay by e VU F—EMEENDERDOHED S L Z - 7%
B EBECES Nl — AT, @7V ES
7%%?@%%%@LT%%?%WLk»n—x@éﬁ
FL 90~95%IEL TE D, KM L7 C LFBkICH
BN OELERIZED L Tw s i, oD
C EDERRIERIREORERICKM L2 b D L ER D,
BB AILDWTUE, EE~OfHZ EH E LTGE
SNTEH ., @FORBIER & L TIEEfli<d 2 25,
BSC COMABEMICR2bDEERX D, 7B,
VT EM OBREER 7 1 2120 Tl T E 7228,
Y (B (C¥A6 L 72 Bacillus atrophaeus % . 0.1% %
7213 0.5% RMERIE T + U 7 A CTHER L 2R, 60 43[H
L TR E I NG o EMEINTVRSE KD

I8, B HERE AR OY A NaClo EAEYITdh 5 2

ELENTIE RS 0,

—Ji. ZhEofEc, XY IrELrEatoOL7E
Mo B ICB W TERBERIIER 60 7% TH>THH
90% ZMEFFL T 5 Z L THHERTHHER I N, Mgt
L7277 B A0 TIROLETH S Z EHHAL 7, &
V7R EL vz 7REL vk EA IS AAEEEE T,
B, 7AH) . S % < OISR LIEN SR
miEEFf>Tw3 1, ko, XY FutL v & NaClo
FUGEEDME, S RIOBETHH LX) 7rEL v
EEU OV TEM B ORFRBEHERIIED» o 720, RES
NTV 2L THEMOERY) 7= v OEHRICK > TR
PR RREME T T2 2 L b SN2 720, FkD
B X 2 5B DOBGEEDSBIETH %,

TR LRI O TR, 3,000ppm. 5,000ppm
IR D NaCIO IREZFC T2 2 LT AR rAH
DIFFIRALE DO T IZEER L | 3,000ppm Tid 4T DOHEM
2B \WT 30 kit £ Tl 40%DL_E D EREHE % MR,
5,000ppm TiE 60 FEEHE T 40%LL EOBRTFEE HER T
L2 ERMER LT, 2O, BEEKTIEZIN
%78V 7" 100%DEEER 7 0 2 2 v CREHEA 2 H
Mid 25 E00 . FEREO NaClO HEEE % o I FE L .
HLWVIEFHT 2L TORMZ RS HELTHI L%
BlRE S 2 AHEDYH %, SRIDKEEL 72,V 7 100%%EM
DD, BLUWE DHA. NaClO HEE 1,000ppm % fERFd
5Tk, EEE 1 OFE O AR T H 1UXTER O
NaClO JREE 1 2,000ppm DL_Eic, Z LD 60 20 £ COffi
H%ZEZET 20 TchHIUE, M NaClO IR IE 3,000ppm B

N



Vol.8 No.l 2015

LICHHELT 2 08803 %,

WEARBIS TlE NaClo EFBEAHERLE L OUAI N
TED ., F 72 MRTG YRS, C. difficile 75 £ DL
% L T Norovirus 72 EW2 & BRGSO N 5 IRFIL5 1
EROBEIERE L LTI nTws, LarLl, 4H
DWEFT T, 7 4 AR —H 7OVEREHER 7 7 212 NaClo %
BRI, RRERREOKR T 25/ Licl
WZRRAEFEFRILPTVY O RADEEDH S DI
ol L LBHRIZE VT, HHETH 2 EFIERHH
ZDENERZTEIEIETER Y, 20O L TOHEW
AR E LT, NaClo ZBEEER 7 n A IcER SR
BiHmz R 256, RSN REZHER T 2720
i, WRREzZN LD ECHHBL, TE SR R
McHT2ZLThHD, 7, SHIEERL 72 & 9 2
5 e PR R IR M E R B 2 AU U RRRBIS I TR
BRRWEZMERT 2 2 L LMY 2REEHEO itk 3
bDEFEZ D, 2 LT, WS, BB T NaClo 3% 1]
SNTVBILEEA, T4 AR =Y 7 VEEERK 7 1
ADEA—=H—IZNL T, 7 ADOEMHET 2 ERS
B L OBRRERREOMT 25 E 2 Lol
i, Wez B L 72w,

BG4 13 & D IHARR O HEREIR B 1 B0
DI E DL 1203, BRI R )G, 7uAhoH
WEFIREZ, 7 a ZADFEM, AV TIEEFNL Y V=
YOR. &R 0 AREGOREIER, ERNRY R &
DHEZZ, ETHEAICH S I L2 RUICEE, BE
7p D2 M L ERHIHR 2 IR R T RNETH %,

(25)

L BB

D —l B REG. AR IR, BEEEORE
(Y FAHETP) T EF 2 IO el - 51 4 -
7. HOT  AF I T Ly ik 2003 ; 71-80.

KL M. Bk HAESEE O FZ 1 B
AR 2012 ; 36-37.

ARG FEE. RARE BE. FHREE AT — L.
IHABFET F X P4 KBRS 2012 5 62-67.

CDC, HICPAC. Guidelines for Environmental Infection Control
in Health-Care Facilities. MMWR 2003 ; 52 : (RR-10) 22-23.

HHEEA. EEEBRERE IO B . #2004 ; 1
(1) : 35-39.

ISR, RARE. S HEE.
2005 : fHFOAEE ; 38-43.

RBFREWR, IRTF, HIIHRZ. Clostridium difficile 033,
KT ARG T N Y v AIEROTEFESR. [ ARGLT R
FLEE2012 527 (5) : 329-332.

Oie S., Obayashi A., Yamasaki H., et al.: Disinfection methods for
spores of Bacillus atrophaeus, B. anthracis, Clostridium tetani, C.
botulinum and C. difficile. Biol. Pharm. Bull. 2011 ; 34 : 1325-1329.
LB 1L D 7= 0 DWEANE ~ = = TV 4 I KW : L
IR A4 2014 5 23-25.

TP, ZEE, RERT. HEAKEEREST N v AE
ROLEMW R ORIkt T Db U v ANREORE. /£
EREED 1999 5 15 (10) : 119-130.

WA . BEER. WG 2R HEAIOROS LER EORE
M BRREHTIE S 2006 ; 15-16.

ARV . BILRICER U 2 REEREE T b Y v A8EI O
FFERB XL OZOLEMEICET 2. AA%£2009;45 (1) :
89-92.

WARET, 4EES, LBIEE. © b e L 2A0fREE L
TV TR BUANAE AN EREIC L DRI L. A4
FREFIREF25E 2009 5 24 (6) : 388-394.

JROFEDE, JRERE. REESE. AM ol UK BRERS
#2001 ; 2-3.

WTTRETY. NHPES. JAZERE ECF EH L7 O~F kv n
VEELRBE L ORR (B—W), A KA 2010 ; 64 (2) -

170-176.

AT, R, REER. AM o ok ERES
#2001 ; 60-61.

NI, B TFHEHES. 81 3
2009 ; 79-83.

2)
3)
4)
5)
0)

TGRS T D >

7

8)

9)

10)

11)

12)

13)

14)

15)

16)
17) N Rk s

MR
FIRSAH X 200,



(26)

Effective chloride concentration in sodium-hypochlorite-impregnated cloths used
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BACKGROUND. Sodium hypochlorite (NaClO) is
recommended for use as an environmental disinfectant that
handles microorganisms that exhibit resistance against
alcohol-based disinfectants. Such microorganisms include
spore-forming bacteria such as clostridium difficile and
norovirus. However, NaClO can be inactivated by organic
matter and by the NaClO-impregnated cloths used for
cleaning, thereby diminishing the actual concentration of
NacClO.

OBJECTIVE. Impregnate environmental cleaning cloths
with NaClO of various concentrations and examine the
residual available chlorine concentration of NaClO as a
function of time.

METHODS. Five environmental cleaning cloths composed
of different materials were selected for testing. The cloths
were cut so as to be approximately the same weight. The
NaClO was prepared at concentrations of 1000, 3000 and
5000 ppm, and 10 mL of each solution was impregnated into
the cloths. Then, the residual chlorine concentration after
impregnation was monitored as a function of time.
RESULTS. The residual chlorine ratio in each cloth,
irrespective of the material, and the NaClO concentrations
decreased over time. The residual chlorine ratio greatly varied

depending on the product. The cloth impregnated with 1000
ppm NaClO and composed of polypropylene and mixed pulp

materials exhibited the highest residual ratio of 94.6% after 30
min. In contrast, the cloth composed of 100% pulp exhibited
the lowest residual chlorine ratio. Furthermore, the cloths
impregnated with 3000 and 5000 ppm NaClO solutions
tended to exhibit higher residual chlorine ratios.
CONCLUSIONS. The effective chlorine concentration of
cach cloth decreased over time, irrespective of the
concentration of NaClO at the time of preparation. The cloth
composed of 100% pulp, which is the most widely used
clinical material, exhibited the lowest residual chlorine ratio.
Therefore, for sterilization at the appropriate chlorine
concentration, a greater NaClO concentration in the
impregnation solution gives better results. The residual
chlorine ratio in the pulp material that contained
polypropylene was relatively stable.

The residual available chlorine concentration in the cloths was
observed to vary depending on the material. When the
effective chlorine concentration and the cloth material are
considered, cloths should be used within a short period of

time when NaClO is used as an environmental disinfectant.
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