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Table 1 Hand-wash products tested
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No. Product name (Lot no.) Type Ingredient Preparation method
H-1 Isodine awa hand wash F PVP-I foram hand wash Povidone-iodine Stock solution
(5A6804)
H-2 Haiter Hypochlorite for cloth Sodium Dilute sodium hypochlorite so
(Bleach for clothing) bleaching hypochlorite that effective chlorine concentra-
(03-00 K0222486) tion is 200 ppm
H-3 Kureberin spray Chlorine dioxide spray Chlorine Stock solution
(KSBLKO02) dioxide
H4 Disinfection alcohol for Acidic alcohol for disinfection Acidic ethanol Stock solution of acidic alcohol
hand and fingers disinfectant products (containing
(1608171) 76.9 to 81.4 vol% alcohol)
H-5 Muse awa and soap Salicylic acid foam Salicylic acid Stock solution
(6165 K 6023)
H-6 Biore U foam hand soap IPMP foam hand soap Isopropyl Stock solution
(B0002216) methylphenol
H-7 Kirei-Kirei antiseptic form Benzalkonium form Benzalkonium Stock solution
(160523 TL) chloride
H-8 Zia AIDE Hypochlorous acid spray Hypochlorous Stock solution
(18.3.03) acid solution
H-9 Tap water Tap water Chlorine Using distilled water, adjust sodi-
um hypochlorite solution such
that it has a chlorine concentra-
tion of 04 mg/L
H-10 Alcohol for disinfection Alcohol for disinfection Ethanol Stock solution of ordinary alcohol
(P6A07) disinfectant products (containing
76.9 to 81.4 vol% alcohol)
Table 2 Gargle products tested
No. Product name (Lot no.) Type Ingredient Preparation method
G-1 Isodine gargle PVP-I gargle Povidone-iodine Dilute 20 times with sterile water
(1E6607)
G-2 New Korgen Kowa gargle CPC gargle Cetyl pyridinium Dilute 50 times with sterile water
(0OB6M) hydrochloride
G-3 Asada-ame AZ gargle Azulene gargle Sodium azulene Dilute 250 times with sterile water
(16149) sulfonic acid
G-4 Rarin-goal Phenyl salicylate gargle Mirurachinki, Dilute 200 times with sterile water
(WXTB) Rataniachinki phenyl
salicylate, tymol
G5 Helcia green tea Green tea Tea catechin Stock solution
(NO68709R16)
G-6 Tap water Tap water Chlorine Using distilled water, adjust sodium

hypochlorite solution such that it has
a chlorine concentration of 0.4 mg/L
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Table 3 Bacteria tested

Bacteria name Type

Bacterial counts

Strain :
for reaction

Staphylococcus aureus
Escherichia coli

methicillin-resistant S. aureus (MRSA) IID 1167
Enterohemorrhagic E. coli (0157: H7)

1-3x108 cfu/mL

RIMD0509952 1-3x108 cfu/mL

Table 4 Viruses tested

Virus name Strain

cord No.

Infectious titer

. Host cell
for reaction

Influenza A virus (HIN1) PR8/34
Feline Calici virus FCV F9

ATCC VR-1469
ATCC VR-782

1-3x107 cfu/mL MDCK
1-3%10% cfu/mL.  CRFK

ble 412777,

2. WO

B % 7 4 3 U8 (HAKRESE) 1ST—WasE L
72, mLOULBC XD RO E B L, AEELAE K
2 TFFREAE L C ODeno il & Z5IC AT #5125 1-3 X 10°cfu/mL
LB XHITHREL.

3. ANV AEDOFE
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EMEM ¥ it (16 % %) <55 28 L 72 MDCK il g
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SEEL 728, B E YA ABRFE7 4 V¥ Amicon Ultra
(Merck) #JvCigfi L, 10°~10°pfu/mL ® A b v
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5, HFIF OB IEA O BOG % 48 1k U RO g ] % ik
By b a— VT EDICHEMIZE - DR EN
72 (7—% £#7R). EHEC 0157 (RIMD0509952) (2
3 AR (Fig. 1b) T, RE Fr3a—F, ki
EHEMR, BUETVI— V2 ELRERENTH- 72
B, FUFUWE, AV TaEVAFVT ) — IV Efr
A HEMIIRREIRS o7z

2. BHETHNHI O A N 20T B4EH

4V INVIZ A YA VA (PR8/34) 12k LT
BALIEZED ATV —HNIERTH o 7285, WRHIHE R
FOBGBORENIT LA ER SN H - 72 (Fig. 1c).
2AA) I NVARE MIERET L /a7 L VAD
BEREPHEZLEN TR WEDIZZOREKE LTHY
7208, IS L TCRE RN I — N R UOBE Y /) —
WERGETHFHRGCEEPER TH -7z, LaerLy
UFIVEE, AV 7aENAF VT /) —)b, ROWHE
WEBRANIEZ RS 2 h o7z (Fig 1d). Ki#EK
WFKHEIERIE S D) v AR KEFEOLRER TSR
B 5 X ) ISHIKIZIHIINT 5 2 & THILL 7278,
SRl O ERS: Tl EOMIE, 7 A VA LTH A,
A NWARTFR R E ELRE Rh o T

3. &ML AF DR

I HBOCHNIFEHRFOBREICHFIFEL 72502 Hw
72, FO7D, WREIZIANVAE L B=ISTLD
POHIFHIGE 9 B R OB G TIEH S &7-. o &4
I WK DR S O £ IV 2263 A5 % Table 6
IC—%94. MRSAIZH LAE Fra— NG IT4E
Wz 4 logo Dl LA &4, £F ) V= A
i 25T 3logyh Lo R L 2
(Fig. 2a). O157 12K L CIRAY F ¥ 3 — FEFIHK
HERR LT @ 5 logi ML B ISR B %2 A ¥ 72 (Fig.
2b). A Y INZ U ATANVAHHLTIERE F o
3 — FEAF O ABHBR % 8 2 T A4 v A ggedi 2 5K
T &7 (Fig 2c).



674 HH Wl

Fig. 1 Bactericidal or virus-inactivation efficacy: Logio reduction
value after 15 seconds of reaction with various hand-wash prod-
ucts.

Various hand-wash products, HI-H10 described in Table 1, were

tested against MRSA: methicillin-resistant Staphylococcus aureus, O157:

Enterohemorrhagic Escherichia coli (H7), Flu A: influenza A virus, and

FCV: feline calicivirus.

The graph title indicates the ratio of reaction volume of the tested

products to that of bacterial or viral solution diluted using the vehi-

cle, which is mentioned in the parentheses ().

Over detection limit described as “>detection limit” indicates that

no colony or plaque was counted at the lowest dilution.
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Table 6 Bactericidal or virucidal efficacy (reduction factor) of various gargle prod-

ucts after reaction for 15 seconds

Bactericidal efficacy

Virucidal efficacy

pathogen S. aureus (MRSA) E. coli (O157: H7) Flu A (HIN1)
microbial: sample 1:9 1:9 1.9
(vehicle) (saline) (saline) (DMEM)

No. Product reduction Logio (%) Logio (%) Logio (%)
G-1 PVP-I gargle 441 99.996 >5.09 >99.999 >4.20 >99.996
G2 CPC gargle 37 99.98 0.81 84.33 0.02 375
G-3 Azulene gargle -0.09 — -0.02 — 0.02 375
G4 Phenyl salicylate gargle 0.28 48.04 0.1 19.83 0.25 44.06
G-5 Green tea -0.02 — -0.03 — 0.07 15.63
G-6 Tap water 0.08 16.78 -0.04 — 0.03 5.62

vehicle: diluting solution for adjusting bacterial counts or viral titer. Bolds show they were over the de-

tection limit.

4. BINBGES

a4 NVAORBGETRRKE L CEAT A, H
VIRGHENIZERT T b M & HESE 3 LR TH S K
WHEBROBE TR I A ¥ 7 4V 2IH$ 5 AL
VERD A SN ol Z &, REPBICEEZMA
THEMG L7z, 9K %Z 15 #1725 30 B H
IR L7205 R A SN o 72 (5 — 7 KiER).
ZZTRIBREIZ I BEoEE, YA NVAA MY 2
WA B 7 A VA% FTE O ICHBGRET 2 L X1
v T\w72 DMEM 55 #h % 288 KICZ L, B
9: YA NAW ] DEE TGS &7z, FhLBEoH
il BREAR, 77— 27 BROFEIERELETIIT-
7o, BBEBELEHTORBICE, /avfVARED
I NT—=FE2FEZRVT AN AR & &
NDHBHIY 7 — VORISR 72, ZOf5H
ISR CTUERI DA SN o 7R REE S b
2200 ppm, WHWHEHLY / —LIiZBWTDH, 4 Logy
DL o g ik AME %2R L7z (Fig. le).

z =

S ORERTIE, FRVANITAK L 7o Tk %
MEL, MARICL->THINSNSLZLEZELT, F
VEVH R 5 120 L CRI E 72137 4 W A 5 OFlA
TUEH 872 A LR % SOS S 2 5 R 12
DWW TiE, KECDC @ [EHHEIZBT 5 Tk
DIzDHOHA KT A4 v ] T, HEROREETIZ 30 FH
PRAEND Z DS o, EREL TR
AL FRIHTH ) EEFITEDRWT LR
ENTWEY, 20045 MEIRETOHEMEAICS
WTHINEEZEE LTI BHOEHRERE L7z, 5
WWHNZOWTH 30 BLLLED ) DB afT) 2 L id—
B TIEZVwEE R, FERICIEBHE L BhEK
YIE D IEHALE K O F BT T A & KD T A
REINTVLRY, SHEREBL-FRwAlohTcRY

FH304E 9 H20H

Fra—F, @iy /s — Vv aiins 3585
i, 15 B ORISR TH > THRERL 72 & 0flH,
7AWV AZ LT ORI B £ TR, AV
AJEGIIM % 4 Logw A B S, H 81 % JE IR
DFRICBOTHEE, oAV AEHZFHET 5
PRI NIz 0, R REE R OB O
BT I L TRARNZZ 5 7298, 7 4V AITk
LTRBERR SN h o7z, RIEHZEBEHNIL 0
7 ANV ADREGTF BRI S T A H#BAITH
L7280, ELITHRET A0 a4V ARFED A
a) A VAR L CREREE % 28 L DMEM 5f
WTIEREEKTIANARERELTI: 10
ETIEH 728 25, 4 Logo kLo &G A O 3%
DERIR L7z, BB B i A ST 2 5 F8 R &
NP 27T AEED 7 a4 )V ADORIEILSRMICE S
LREMEFICBVTD, TVTI VRRIFALLE
DEBEWEL T TRIANEERARON L Rb T L
BHESNTVWLZ RS, SHORBTH Y1V
AW DMEM 5 ic & Eh b7 3
FOHEWDS, WFEREHFHOMEEZWL S 2 LHFE
Abhz FRRCHBHZY 7 —nizBwTdh, 74
W AMDOIRIEE L D RRICKE DD 5 Z & DK
AEN, AW OHBGIRI TR ER OBRINE LT
LUENRDDHZEHPRBENT, T, REFra—
FELG, YTy 2 — VBT, 7 BT
LEMIIBWT O S MBI L2HE, RO A VAL
LT asiivRshs, FLEEEOREY S
KB AN IR BT A WV AR SN GH 5722
LD, WAKDBDFTN, 5 DI HARTHEH %
B L7282 ORI 5 2 & D8k 5 AR o B,
AFALICERTH A 2 EATRE SN2, FICIBYSIEDT
TEEOIERBGIE, RATZF0Ob 0D TFHITIE, wge %
B EARICR U Cl 2 BE, AV AR LER &
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Fig. 2 Bactericidal or virus-inactivation efficacy:
Log reduction value after 15 seconds of reaction
with various gargle products.

Various gargle products, G1-G6 described in table 2,

were tested against MRSA: methicillin-resistant

Staphylococcus aureus, O157: enterohemorrhagic

Escherichia coli (H7) and Flu A: influenza A virus.

The graph title indicates the ratio of reaction vol-

ume of the tested products to that of bacterial or

viral solution diluted using the vehicle, which is
mentioned in the parentheses ().

Over detection limit described as “>detection lim-

it" indicates that no colony or plaque was counted

at the lowest dilution.
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Titer logy, reduction
QD B N W AR o>

G-1 G-2 G-3 G-4 G-5 G-6

b 0157 (saline) 1:9
> Detection limit

© Detection limit

Titer logy, reduction
S = N W B NS

G-1 G-2 G-3 G4 G-5 G-6

C Flu A (DMEM) 1:9

- - = Detecrion imit
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w &

Titer log+e reduction
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Tap water & |
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In-vitro Bactericidal and Virus-inactivating Effects of Various Hand-wash and Gargle Products

Tsutomu TOMITA" & Ken KIKUCHI”

"Timelapse Vision Inc, ?Department of Infectious Diseases, Tokyo Women's Medical University

Hand washing and gargling are recommended for prevention of infectious diseases, especially in the
case of epidemics. Currently, several disinfectant-containing hand-washing products and mouthwashes for
general household use are available in the market. In this study, we compared the bactericidal or virus-
inactivating effects of these products. The pathogenic bacteria used for this study were MRSA and EHEC O
157, and the viruses were influenza A and feline calicivirus, used as a substitute for norovirus. The test solu-
tions of various products were mixed with the pathogenic fluid at 9 : 1 or 5 : 5 and allowed to react for 15
seconds. The decrease in viable count and infectious virus titer after the reaction were measured with the
dilution plate method and plaque method, respectively.

Products containing povidone-iodine or acidic ethanol showed a high reduction value (exceeding 4 log)
against the bacteria and viruses tested. However, hypochlorous acid products and ordinary ethanol products
for disinfection had little effect on feline calicivirus in this test method. A strong bactericidal or virus-
inactivating effect was confirmed when the test method was changed, with the mixing ratio at the time of
reaction set to 9 : 1 and the coexisting cell culture medium components eliminated. These results suggested
that the efficacies varied greatly depending on the test method. Products having reliable disinfection effects
under the conditions in which they were used were considered useful for prevention of infectious diseases.
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