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Abstract

To prevent the infectious disease from spreading, hand hygiene such as hand washing or using
disinfections is one of the most effective ways to cut off the route of transmission. In this study, we
evaluated the virucidal activity of benzalkonium chloride solution with and without certain additives. Our
findings suggested that the inclusion of a specific amount of lauryl amine oxide did not significantly affect
the effectiveness of benzalkonium chloride, unlike polyoxyethylene lauryl ethers and hydrogenated castor
oil. It was also demonstrated that commercially available sanitizers containing 0.05 w/v% benzalkonium
chloride showed more than 4 logio reduction against influenza A virus (HIN1) and SARS-CoV-2 even

without ethanol. As a result, using appropriate disinfection is effective measure to reduce the risk of

infection.
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Fig. 1 Molecular structure of surfactants. (a)
Benzalkonium chloride, (b) Polyoxyethylene
lauryl ethers, (c) PEG-40 hydrogenated castor
oil, (d) Lauryl amine oxide
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Table 1. Virucidal effect of BC solutions. Each
sample included Influenza A virus (HIN1) was
incubated for 0.5 min at room temperature. BC:

benzalkonium chloride, BSA: bovine serum
albumin.

BC BSA A log

(W/v%) Mean SD

0.05 - 2.8 0.43

0.05 0.03 1.5 0.25

0.05 0.09 1.1 0.25

0.05 0.27 0.4 0.25
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0.03 w/vi WIMUL7z A log fE 1.5 H3HMEE
UGG & L, LA O S TE A O
FHMIE BSA 0.03 w/vl% ZEINL C3EHE L 7.
ZORER, Fig. 2 /R T LY BC 0.05
w/v% (ZIRFETEMEA] A 0. 01~0. 03 w/v% L3
HLTH A log EIXFASEOEMEZ &R LIz,
FRICAR )V A oF Loyl o—7 )1
BIXORV AFvzF Lokt~ AR
BLEEZARABRBENEGEDIZE A log
EIXE T L, 0.03 w/v% BA L7ZHAIX 0.67
BLO0.83 FTIKFLE —HTI70UL
TIVAEXRVRERALEZGAICE A log
EOERTFIZRD LN oT-. R AFx
FLooulo—7, RIAFToFL
Ve~ o, BIXOZU AT I AF
¥ RO 0.01~0.03 w/v% OFLE CRHE L7
L2 A Table 2 ITRT&BY A log fHIE 1
UFThHotz.

FOIVNLTIVAXRT RO eme 1L ITC @

0 0.01 0.02 0.03 0.04
Added surfactant conc. (w/v%)

Fig. 2 Virucidal effect of BC solutions with each
surfactant. O: Lauryl amine oxide, <>: BC, o:
ethers, A

hydrogenated castor oil. Each sample included

polyoxyethylene  lauryl
Influenza A virus (HIN1) was incubated with
0.03 w/v% BSA for 0.5 min at room
temperature.

Table 2. Virucidal effect of various surfactant
solutions. Each sample included Influenza A
virus (HIN1) was incubated with 0.03 w/v%
BSA for 0.5 min at room temperature. LE:

Polyoxyethylene  lauryl  ethers, = HCO:
hydrogenated castor oil, AO: Lauryl amine
oxide.
LE HCO AO Alog
(W/v%) Mean  SD
0.01 0 0.25
0.02 -0.4 0.63
0.03 -0.2 0.29
0.01 0 0.25
0.02 -0.1 0.14
0.03 -0.3 0.29
0.01 0.6 0.14
0.02 0.5 0
0.03 0.5 0

RIEARER LV 0.04 w/vi%
H ATz,
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J)=NERELTTIALT I UFFY REl
IMUZZ8AID D7 A v 25 Bk % F2hE L7-. BC
X )=V EERLERAIA~C LRI

(1.7 mM) & AAH



Table 3. Virucidal effect of hand sanitizers against Influenza A virus (HIN1) and SARS-CoV-2. Tested in Japan
Textile Products Quality and Technology Center (QTEC), each sample was incubated with 0.03 w/v% BSA

for 0.5 min at 25°C.

Sanitizer BC Ethanol AO Alog Other
wWiv%)  (vIv%)  (W/v%) Influenza A SARS-CoV-2 ingredients
virus
D-Sorbitol, Carbomer, KOH,
A 0.05 40 - >5.6 >4.1 Polyoxyethglene hﬁdrogenated
castor oil, Sodium hyaluronic acid
D-Sorbitol, KOH, Polyoxyethylene
B 0.05 68 — >5.6 >4.1 hydrogenated castor oil, Sodium
hyaluronic acid
C 0.05 64 - >5.6 >53 Glycerine
— Propylene glycol,
D 0.05 0.15 >5.4 >4.1 Phe%}(’)xyetl%a}rllol, Carbomer, KOH,

Fragrance
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Fig. 3 Bactericidal effect of BC solutions with
polysorbate 80'%. BC concentration O: 4.5uM,
A:13.5uM, <O:22.5uM. E. coli was incubated
for 10 min at 25°C.
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