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{Description}

{Title of Invention}

ANTIBACTERIAL AND ANTIVIRAL COMPOSITION, AQUEOUS SOLUTION, SOAPS, SANITARY
PRODUCT, HOUSE DETERGENT, KITCHEN DETERGENT, CLOTHING DETERGENT,
ANTIBACTERIAL AND ANTIVIRAL AGENT FOR HOUSE, ANTIBACTERIAL AND ANTIVIRAL
AGENT FOR KITCHEN, ANTIBACTERIAL AND ANTIVIRAL AGENT FOR CLOTHES, COSMETICS,
WET WIPE, AND WET HAND TOWEL

{Technical Field}

{0001}

The present invention relates to an antibacterial and antiviral
composition having antibacterial activity and antiviral activity, and an
aqueous solution containing the antibacterial and antiviral composition.
{Background Art}

{0002}

In recent years, due to an increase in hygiene awareness,
antibacterial substances have been contained in daily necessities and the
like in order to improve sanitary conditions around kitchens and the like
(for example, see Patent Literature 1). Further, antiviral substances having
antiviral activity have been contained in daily necessities and the like in
order to prevent infectious diseases such as influenza and the like (for
example, see Patent Literature 2).

{0003}

In addition, in a wet hand towel (Oshibori) such as a wet hand towel
for rent based on a fiber product such as towel, or a disposable wet hand
towel based on paper or nonwoven fabric, bacteria or viruses may attach to

and grow,
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depending on an environment for use or storage of the wet
hand towel. Therefore, hygiene management and preventive
measures against infectious diseases are important issues
also in a wet hand towel.

{0004}

Although it is considered to use paraben or highly-
concentrated alcohol against such bacteria or viruses, they
may cause rough skin. Accordingly, Patent Literature 3
describes a disposable wet hand towel which has an
antifungal effect with the use of an aqueous solution
including e€-polylysine and an alkali metal salt of sorbic
acid (for example, see Patent Literature 3).

{0005}

Moreover, in cosmetics, antibacterial agents that are
less irritating to the skin than parabens have been studied
in order to prevent deterioration due to contamination of
germs such as bacteria and mold during production and use

(for example, see Patent Literature 4).

{Citation List}

{Patent Literature}

{0006}

Patent Literature 1: JP 2014-139164 A
Patent Literature 2: JP 2009-155262 A
Patent Literature 3: JP 2009-149575 A

Patent Literature 4: JP 2008-63271 A
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{Summary}

{0006a}

In one aspect of the present disclosure, there is provided
an antibacterial and antiviral composition comprising at
least one of VOSOs, Kii1H[ (VO)s3(SbWe033)2] and Nag[SbWsO33], and
polyhexamethylene biguanide or a salt thereof.

{0006b}

In another aspect of the present disclosure, there is
provided an agqueous solution comprising the antibacterial
and antiviral composition disclosed herein.

{0006c}

In a further aspect of the present disclosure, there is
provided soaps comprising the antibacterial and antiviral
composition disclosed herein.

{0006d}

In another aspect of the present disclosure, there is
provided a sanitary product comprising the antibacterial and
antiviral composition disclosed herein.

{0006e}

In a further aspect of the present disclosure, there is
provided a house detergent comprising the antibacterial and
antiviral composition disclosed herein.

{0006f}

In another aspect of the present disclosure, there is
provided a kitchen detergent comprising the antibacterial

and antiviral composition disclosed herein.
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{00069}

In a further aspect of the present disclosure, there is
provided a clothing detergent comprising the antibacterial
and antiviral composition disclosed herein.

{0006h}

In another aspect of the present disclosure, there is
provided an antibacterial and antiviral agent for house
comprising the antibacterial and antiviral composition
disclosed herein.

{00061}

In a further aspect of the present disclosure, there is
provided an antibacterial and antiviral agent for kitchen
comprising the antibacterial and antiviral composition
disclosed herein.

{00067}

In another aspect of the present disclosure, there is
provided an antibacterial and antiviral agent for clothes
comprising the antibacterial and antiviral composition
disclosed herein.

{0006k}

In a further aspect of the present disclosure, there is
provided cosmetics comprising the antibacterial and
antiviral composition disclosed herein.

{00061}

In another aspect of the present disclosure, there is

provided a wet wipe comprising the antibacterial and



10

15

20

3b

antiviral composition disclosed herein.

{0006m}

In a further aspect of the present disclosure, there is
provided a wet hand towel comprising the antibacterial and

antiviral composition disclosed herein.

{Technical Problem}
{0007}

However, in Patent Literature 1, since there is a step
of treating the antibacterial substance at a high
temperature of 110 to 180°C in order to make an aqueous
solution, there has been a problem that the steps are
complicated and the production cost is high. Further, in
Patent Literature 2, since a suspension containing silica-
containing particles or/and alumina-containing particles
dispersed in water is used, stirring is required at the time
of use, and it takes time to be used as an antiviral agent.
{0008}

Furthermore, because the disposable wet hand towel of
Patent Literature 3 may allow various kinds of bacteria and
viruses to attach to and grow depending on environments for
use and storage, it is desirable to have an antibacterial
activity against various kinds of bacteria and an antiviral

activity against various kinds of viruses.
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{0009}

In addition, a wet hand towel for rent is used in a
rental destination such as a restaurant, showroom, office or
beauty parlor, in which the wet hand towel is offered to a
user. Further, after the wet hand towel for rent has been

used, the wet hand towel will be recovered and washed, and
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then reused. In regards to the washing, the “Guideline for
sanitary treatment of wet hand towel etc.” from the Ministry
of Health, Labor and Welfare requires that the number of
bacteria after the washing should be equal to or less than
the standard wvalue.

{0010}

However, a wet hand towel for rent is used in so
various environments that various kinds of bacteria or
viruses may attach to and propagate in the wet hand towel
for rent. Therefore, it is required that a wet hand towel
for rent has an antibacterial activity against not only a
specific bacterium but also various kinds of bacteria, and
an antiviral activity against not only a specific virus but
also various kinds of viruses.

{0011}

Further, antibacterial spectrum is not sufficient in
the antibacterial agent of Patent Literature 4, and it is
required that the antibacterial agent has an antibacterial
activity against various kinds of bacteria.

{0012}

Here, for the purpose of obtaining a composition which
has an antibacterial activity against various kinds of
bacteria and an antiviral activity against various kinds of
viruses, it is considered that a plurality of compounds are
combined, each of which has an antibacterial activity

against a specific bacterium or an antiviral activity
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against a specific virus. However, when a plurality of
compounds are randomly selected and combined, the combined
compounds often react to each other or inhibit the
antibacterial activity and antiviral activity of the
compounds. Therefore, it has been difficult to obtain such a
composition which has an antibacterial activity against
various kinds of bacteria and an antiviral activity against
various kinds of wviruses.

{0013}

An object of the present invention is to provide an
antibacterial and antiviral composition which can be
produced by a simple process, 1s easy to handle, and further
has an antibacterial activity against various kinds of
bacteria and an antiviral activity against various kinds of

viruses, and an aqueous solution containing the composition.

{Solution to Problem}
{0014}

As a result of earnest investigation, the present
inventors have found that when a specific metal oxide
cluster compound described in Literature 5 (Royal Society of
Chemistry, Journal of Materials Chemistry, volume 15, pages
4773 to 4782, 2005) and a specific antibacterial agent are
selected, the composition can be produced by a simple
process and is easy to handle, and the compounds do not

react with each other, and the antibacterial activity and
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antiviral activity of the compounds are not inhibited, and
thus the present invention has been completed.

{0015}

That is, according to the present invention, there are
provided:

(1) an antibacterial and antiviral composition
containing at least one of VOSO4, Kii1H[ (VO)3(SbWe033)2] and
Nag [SbWe033], and polyhexamethylene biguanide or a salt
thereof, and

(2) an aqueous solution containing the antibacterial

and antiviral composition according to (1).

{Brief Description of Drawings}
{0016}
FIG. 1 is a flowchart that illustrates a process for
producing a wet hand towel according to a first embodiment.
FIG. 2 is a flowchart that illustrates a process for
producing a wet hand towel according to a second embodiment.
FIG. 3 is a flowchart that illustrates a process for
producing a wet hand towel according to a third embodiment.
FIG. 4 shows images observed by a fluorescence

microscope in the measurement of antiviral activity in

Example 3.

{Description of Embodiments}

{0017}
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Hereinafter, the antibacterial and antiviral
composition and aqueous solution of the present invention
will be described. The antibacterial and antiviral
composition of the present invention contains at least one
of VOSO4, Ki11H[ (VO)3(SbWs033)2] and Nag[SbWeO33], and
polyhexamethylene biguanide (hereinafter may be referred to
as “PHMB”) or a salt thereof, and the aqueous solution of
the present invention contains the antibacterial and
antiviral composition.

{0018}

Here, the aqueous solution of the present invention is
formulated from at least one of VOSO4, Ki1H[ (VO) 3 (SbWo033) 2]
and Nao[SbWe033], and PHMB or a salt thereof at a
predetermined ratio.

{0019}

VOS04, Ki11H[ (VO)3(SbWe033)2] and Nas[SbWe033] are compounds
belonging to a metal oxide cluster, called polyoxometalates
(PM compounds). Here, the PM compounds are metal oxide
cluster compounds having polyacid ions, and the compounds
belonging to the PM compounds have their own biological
activity such as an antibacterial activity and antiviral
activity, as described in Literature 5 (Journal of Materials
Chemistry, volume 15, pages 4773 to 4782, 2005, Royal
Society of Chemistry). Note that, a poly acid means a metal
oxide cluster compound constituted by a transition metal

element (such as W(VI) and V(V)), which has a structure in
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metal atom or the like to form a tetrahedron or octahedron
as a basic unit and the basic units are combined through
their edges or peak points.

{0020}

In addition, PHMB is a compound represented by formula

{Chem. 1}

PR

NH H H
f’J\N SN YN T (0
H NH

B

Wherein, in the formula (1), n represents an integer of
2 to 18, and n is preferably 12.

{0021}

Further, PHMB is an odorless and less-irritating
compound that is a safe compounded granule used as an
industrial antibacterial agent in 30 countries around the
world, and it is a compound that is hard to lose its effect
because it is non-volatile. Furthermore, unlike hypochlorous
acid and the like, it is a compound that does not corrode
metals and rubbers, and thus can facilitate maintenance of
factory facilities in the production process.

{0022}



10

15

20

25

Note that, PHMB can be produced by a known method.
Moreover, PHMB can also be used as a salt with hydrochloric
acid, nitric acid, sulfuric acid, acetic acid or the 1like,
and is preferably used as a hydrochloride in that it is
easily available.

{0023}

In addition, paragraph [0009] of JP 2018-35280 A and
paragraph [0009] of JP 2016-160245 A describe that PHMB
alone does not show a bactericidal effect on bacterial
spores. Therefore, while it is considered impossible to
predict whether or not a bactericidal effect on bacterial
spores can be obtained even if the compound used with PHMB
is arbitrarily selected, the antibacterial and antiviral
composition and aqueous solution of the present invention
have a bactericidal effect also on spores by using PHMB and
the PM compound together.

{0024}

Further, in the JP 2018-35280 A and JP 2016-160245 A
above, in addition to adjust the pH of the composition
containing PHMB to 12.5 or more, it is described that it is
difficult to obtain an effect when the pH of the composition
containing PHMB is not in the range of the alkaline region
in paragraph [0027] of JP 2017-176606 A and paragraph [0014]
of JP 2018-44077 A. However, the aqueous solution containing
the antibacterial and antiviral composition of the present

invention exerts its effect independently of pH by using
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PHMB and the PM compound together, unless it is extremely
acidic and extremely alkaline.
{0025}

The compounding ratio of the compound used in the
present invention is not particularly limited, but VOSOs of
preferably 0.1 to 20 M, further preferably 4 to 8 M,

Nao [SbWe033] of preferably 0.1 to 30 M, further preferably 10
to 20 M, and PHMB of preferably 0.1 to 30 M, further
preferably 1 to 5 M are included, with respect to

Ki11H[ (VO) 3 (SbWe033) 2] of 1 M.

{0026}

In addition, it is particularly preferable that VOSOg,
K11H[ (VO) 3 (SbWo033) 2], Naog[SbWe033] and PHMB be used at a molar
ratio of 5.5 : 1 : 17.3 : 2.3.

{0027}

When the antibacterial and antiviral composition of the
present invention is dissolved in water for use as an
aqueous solution, the aqueous solution is prepared such that
the compounds which constitute the antibacterial and
antiviral composition have a minimum effective concentration
or higher. The compounds of VOSOs, Ki1H[ (VO)3(SbWs033)2],

Nao [SbWe033] and PHMB have the concentrations preferably in
the aqueous solution of the present invention is from 1 to
50, from 10 to 300, from 50 to 1500, and from 1 to 100 ug/mL,
respectively, further preferably from 20 to 40, from 50 to

150, from 500 to 1300, and from 5 to 15 ug/mL, respectively.
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In addition, the compounds of VOSO4, Ki1H[ (VO)3(SbWs033)2],
Nag[SbWe0O33] and PHMB which constitute the antibacterial and
antiviral composition have concentrations in the aqueous
solution of the present invention particularly preferably of
25, 115, 1000, and 10 pg/mL, respectively.

{0028}

Further, the pH of the aqueous solution of the present
invention is not particularly limited, but is preferably
from 3 to 10, and more preferably from 4 to 9.

{0029}

Here, the minimum inhibitory concentration (MIC) of the
aqueous solution containing the antibacterial and antiviral
composition of the present invention in which VOSOg,

Ki1H[ (VO) 3 (SbWo033) 2], Naog[SbWe0O33] and PHMB are combined at a

molar ratio of 5.5 : 1 : 17.3 : 2.3 is as shown in Table 1.

{0030}

{Table 1}

Classification Type MIC (ppm)

Gram-positive bacteria|Staphylococcus aureus 0.1
Streptococcus aureus 10

Bacillus subtilis

1
Gram-negative bacteria|Escherichia coli 3
Proteus Vulgaris 1

1
3
1

Salmonella typhi
Shigella dysenteriae
Salmonella choleraesuis

Fungi Trichophyton floccosum 10
Epidermophyton floccosum 10
Mold Peonicillium citrinum 10

Candida albicans 10
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{0031}

As shown in Table 1, even when the concentration of the
antibacterial and antiviral composition contained in the
aqueous solution of the present invention is low, the growth
of microorganisms such as bacteria, fungi (molds) and
viruses can be inhibited, and the antibacterial and
antiviral composition and aqueous solution of the present
invention have a broad antimicrobial spectrum. That is, the
antibacterial and antiviral composition and aqueous solution
of the present invention have activity against a wide
variety of bacterial species. Furthermore, the antibacterial
and antiviral composition and aqueous solution of the
present invention also have activity against methicillin-
resistant Staphylococcus aureus (MRSA). In addition, the
aqueous solution containing the antibacterial and antiviral
composition of the present invention is stable as an aqueous
solution, and thus the long term storage is also possible.
{0032}

Further, the antibacterial and antiviral composition of
the present invention can maintain antibacterial and
antiviral activities even at high temperatures up to 200°C,
and is relatively stable even when temperature is raised. 1In
addition, the compounds which constitute the antibacterial
and antiviral composition of the present invention do not
react with each other, and the antibacterial activity and

antiviral activity of the compounds are not inhibited.
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Moreover, they are safe compounds so as not to cause rough
skin and the like on the human body. Furthermore, the
antibacterial and antiviral composition of the present
invention is a safe compound that does not accumulate in the
human body.

{0033}

Further, the compounds contained in the antibacterial
and antiviral composition and aqueous solution of the
present invention are compounds that are not subject to
environmental regulations, and the production process is not
complicated, thus the production cost can be suppressed. In
addition, in the antibacterial and antiviral composition and
aqueous solution of the present invention, the effect is
hardly reduced even when dirt is attached to a towel or the
like as a substrate of a wet hand towel described later, and
further, the effect is hardly reduced because of being non-
volatile.

{0034}

The antibacterial and antiviral composition and agqueous
solution of the present invention may contain components
such as other medical agents, moisturizing agents, and
fragrances. Examples of the moisturizing agent include
fulvic acid, hyaluronic acid, royal jelly, glycerin, soybean
extract, and the like. Examples of the fragrance include is
not particularly limited, but fragrance components having a

fragrance such as citrus, peppermint, lavender, Lindera
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umbellata, Magnolia salicifolia, Japanese cypress, Japanese
cedar, and fir, and an aroma oil and the like having such a
fragrance can be used. The antibacterial and antiviral
activities and antifungal performance of the antibacterial
and antiviral composition and aqueous solution of the
present invention are not inhibited by another medicinal
solution, moisturizing agent or the like.

{0035}

In addition, the antibacterial and antiviral
composition of the present invention or an aqueous solution
containing the composition may be contained in a known wet
hand towel such as a paper wet hand towel, a nonwoven wet
hand towel and a cloth wet hand towel, or may be contained
in cosmetics such as skin lotion and milky lotion. Moreover,
it may be contained in soaps such as hand soap, or may be
contained in sanitary products such as masks and cotton
swabs. Further, it may be contained in house detergents,
kitchen detergents, clothing detergents, and the like, which
are used in bathroom and bathtub, kitchen, tableware,
clothes, and the like. Furthermore, the antibacterial and
antiviral composition of the present invention may be
contained in an exhaust filter for automobiles, or the
antibacterial and antiviral composition of the present
invention or an aqueous solution containing the composition
may be contained in a filter for an air conditioner.

{0036}
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Also, the aqueous solution containing the antibacterial
and antiviral composition of the present invention may be
filled in a spray container and used as an antibacterial and
antiviral agent for house, which is used in a floor or wall
in a house or the like, and a fixture and furniture made of
tiles, metal, plastic, glass, wood or the like in a house
such as a table or the like installed in a house. Further,
the aqueous solution containing the antibacterial and
antiviral composition of the present invention may be filled
in a spray container and used as an antibacterial and
antiviral agent for kitchen, or an antibacterial and
antiviral agent for clothes, which is used in bathroom and
bathtub, kitchen, clothes, and the like. Moreover, the
antibacterial and antiviral composition of the present
invention or an aqueous solution containing the composition
may be used as an antifungal agent. Note that, since the
antibacterial and antiviral composition and aqueous solution
of the present invention do not inhibit efficacy of
components such as other medical agents, and the
antibacterial and antiviral activities of the antibacterial
and antiviral composition and aqueous solution of the
present invention are not also inhibited by other medical
agents or the like, as described above, other medical agents
or the like may be contained in the antibacterial and
antiviral composition and aqueous solution of the present

invention.
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{0037}

Next, a case where the antibacterial and antiviral
composition and aqueous solution of the present invention
are applied to a wet hand towel will be described. When the
antibacterial and antiviral composition and aqueous solution
of the present invention are applied to a wet hand towel,
for example, the antibacterial and antiviral composition or
aqueous solution of the present invention can be contained
in a substrate of the wet hand towel. Here, a towel, a
nonwoven fabric, paper or the like can be used as the
substrate of the wet hand towel. As a material of the towel,
cotton or the like is used. 1In addition, a wet hand towel
can be obtained by adding a predetermined amount or more of
water to the substrate.

{0038}

Hereinafter, a method for producing a wet hand towel
according to a first embodiment of the present invention
will be described. 1In the wet hand towel of the embodiment,
a towel is mainly used as a substrate. In addition, the wet
hand towel of the embodiment is a so-called wet hand towel
for rent that is a towel used in a rental destination and
then recovered after being used. Moreover, washing the wet
hand towel according to the embodiment is performed so as to
meet the “Guideline for sanitary treatment of wet hand towel
etc.” from the Ministry of Health, Labor and Welfare.

{0039}
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FIG. 1 is a flowchart that illustrates a process for
producing a wet hand towel according to the first embodiment.
A towel recovered after being used in a restaurant or the
like is put into a cleaning tank of a washing machine, a
detergent is put therein and main washing is performed (step
S1), and low speed dewatering is performed for a
predetermined time (step S2). Here, the main washing is
performed at a predetermined temperature of 60°C or more and
a medium water level, for a predetermined time of 10 minutes
or more.

{0040}

Next, the cleaning tank is set to a high water level
using clean water, first rinsing is performed at a
predetermined temperature for a predetermined time (step S3),
and low speed dewatering is performed for a predetermined
time (step S4). Furthermore, the cleaning tank is set to the
high water level using clean water, and also a bleaching
powder or sodium hypochlorite is added so that free chlorine
level reaches 250 ppm, second rinsing is performed at a
predetermined temperature for a predetermined time (step S5),
and low speed dewatering is performed for a predetermined
time (step S6).

{0041}

Thereafter, the cleaning tank is set to the middle

water level using clean water, and also the antibacterial

and antiviral composition or aqueous solution of the present
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invention is added thereto, and third rinsing is performed
at a predetermined temperature for a predetermined time
(step S7).

{0042}

After the third rinsing has been completed, high speed
dewatering is performed for a predetermined time (step S8).
This step allows the towel to contain a predetermined amount
of water, and the antibacterial and antiviral composition or
aqueous solution of the present invention can be contained
in the towel. In addition, after allowing the towel to
contain the antibacterial and antiviral composition or
aqueous solution of the present invention, the towel is
formed into a predetermined shape to obtain a wet hand towel.
Here, the towel can be formed into the predetermined shape
by folding or winding the towel. 1In addition, after the
towel is formed into the predetermined shape, the towel may
be wrapped with a film or the like.

{0043}

Wastewater containing the antibacterial and antiviral
composition or aqueous solution of the present invention and
the like discharged from the cleaning tank is collected in a
treatment tank that performs wastewater treatment by a
microbiological treatment method.

{0044}
According to the first embodiment, it is possible to

produce a wet hand towel having an antibacterial activity
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against various kinds of bacteria and an antiviral activity
against various kinds of viruses. Further, an aqueous
solution, not an organic solvent, is used, and the
antibacterial and antiviral composition or aqueous solution
of the present invention is used, thus it is also possible
to prevent the effect on the human body such as rough skin.
{0045}

In addition, a composition having an excellent
antibacterial activity and an excellent antiviral activity
can be contained in the wet hand towel at a low cost.
Furthermore, the antibacterial and antiviral composition or
aqueous solution of the present invention also has an
antifungal effect, and a composition having an antifungal
effect can be contained in the wet hand towel at a low cost.
Moreover, the wastewater containing the antibacterial and
antiviral composition or aqueous solution of the present
invention does not have an adverse effect such as killing
microorganisms (bacteria) in a treatment tank for performing
a microbiological treatment method.

{0046}

Note that, although in the method for producing a wet
hand towel according to the first embodiment, the towel is
configured to contain the antibacterial and antiviral
composition or aqueous solution during the third rinsing,
the antibacterial and antiviral composition or aqueous

solution of the present invention may be contained in the
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towel during any of the steps as long as the towel can be
configured to contain the antibacterial and antiviral
composition or aqueous solution of the present invention.
For example, the antibacterial and antiviral composition or
aqueous solution of the present invention may be contained
in a towel during the first rinsing or the second rinsing,
or a towel may be immersed in the antibacterial and
antiviral composition or aqueous solution of the present
invention in a towel dipping tank after the high speed
dewatering, as treatment shown in step S21 in FIG. 2 as
described below, thereby immersing the antibacterial and
antiviral composition or aqueous solution of the present
invention in the towel. 1In addition, after forming a towel
into a predetermined shape, the towel may be configured to
contain the antibacterial and antiviral composition by being
sprayed with the antibacterial and antiviral composition or
aqueous solution of the present invention or the like.
{0047}

Next, a method for producing a wet hand towel according
to a second embodiment will be described. Note that, the
method for producing a wet hand towel according to the
second embodiment is changed to a configuration in which a
new towel is used, instead of a recovered towel used as a
substrate in the first embodiment. Therefore, a detailed
description of the same configuration as that of the first

embodiment will be omitted, and only a different part will
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be described in detail.
{0048}

A new towel is put into a cleaning tank, and prewashing
is performed at a predetermined temperature and a
predetermined water level for several minutes without
rotating the drum (step S11). Next, a desizing agent and a
refining and penetrating agent are put therein, and main
washing is performed at a predetermined temperature such as
80°C and a predetermined water level for a predetermined
time of 10 minutes or more (step S12), followed by cooling
down at a predetermined temperature such as 60°C for a
predetermined time (step S13).

{0049}

Then, rinsing and low speed dewatering are performed as
shown in steps S14 to S17, in which the treatments are the
same as those shown in steps S3 to 6 in the flow chart of
FIG. 1, respectively, so the description thereof is omitted.
{0050}

Thereafter, the cleaning tank is set to a predetermined
water level using clean water, and also Niccanon
(manufactured by Nicca Chemical Co., Ltd.) is added to reach
1 g/L, third rinsing is performed at a predetermined
temperature for a predetermined time (step S18), and high
speed dewatering is performed for a predetermined time (step
S19).

{0051}
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Next, the towel that has undergone the high speed
dewatering is taken out of the cleaning tank, and the towel
is dried at 80°C for a predetermined time in a drying
machine (step 20). Thereafter, the antibacterial and
antiviral composition of the present invention is contained
in the towel (step S21). Here, the method for containing the
antibacterial and antiviral composition of the present
invention is not particularly limited, but a method for
immersing a towel in an aqueous solution in which the
antibacterial and antiviral composition of the present
invention is dissolved, or a method for spraying a towel
with the aqueous solution in which the antibacterial and
antiviral composition of the present invention is dissolved.
{0052}

When the towel is immersed, for example, clean water
and the antibacterial and antiviral composition of the
present invention are put in a towel dipping tank equipped
with a stirring function, and stirred to obtain the agqueous
solution in which the antibacterial and antiviral
composition of the present invention is dissolved, and then
the towel taken out of the cleaning tank is put in the towel
dipping tank to be immersed. At this time, the compounds
which constitute the antibacterial and antiviral composition
of the present invention preferably have the concentrations
in the aqueous solution preferably of several ug/mL or more.

In addition, the towel may be immersed with the use of a
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crane equipped with a jig for immersing a towel. Moreover,

the towel may be immersed in the aqueous solution by

attaching a buoyancy preventing weight attached to the towel.

Next, after the aqueous solution has sufficiently
infiltrated into the towel in the towel dipping tank, the
towel is taken out of the towel dipping tank, lifted and
left as it is until the aqueous solution drops from the
towel. Thereafter, the towel is pressed using a press
machine for several minutes.

{0053}

Next, the towel that was allowed to contain the
antibacterial and antiviral composition of the present
invention is formed into a predetermined shape, and the
towel is wrapped with a film using a wrapping machine (step
S22), whereby it is possible to produce a wet hand towel
according to the embodiment. Note that the moisture-vapor
transmission rate of the film used in the embodiment is
preferably equal to or lower than a predetermined value.
{0054}

Wastewater containing the antibacterial and antiviral
composition of the present invention and the like discharged
from the cleaning tank is collected in a treatment tank that
performs wastewater treatment by a microbiological treatment
method.

{0055}

According to the method for producing a wet hand towel
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according to the second embodiment, it is possible to
produce a wet hand towel having an antibacterial activity
against various kinds of bacteria and an antiviral activity
against various kinds of viruses. Further, an aqueous
solution, not an organic solvent, is used, and the
antibacterial and antiviral composition or aqueous solution
of the present invention is used, thus it is also possible
to prevent the effect on the human body such as rough skin.
{0056}

In addition, a composition having an excellent
antibacterial activity and an excellent antiviral activity
can be contained in the wet hand towel at a low cost.
Furthermore, the antibacterial and antiviral composition and
aqueous solution of the present invention also have an
antifungal effect, and a composition having an antifungal
effect can be contained in the wet hand towel at a low cost.
Moreover, the wastewater containing the antibacterial and
antiviral composition or aqueous solution of the present
invention does not have an adverse effect such as killing
microorganisms (bacteria) in a treatment tank for performing
a microbiological treatment method.

{0057}

Note that the washing machine for use in the above-
described first and second embodiments is not particularly
limited. A washing machine having one cleaning tank may be

used, or a batch washing machine that individually performs
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prewashing, main washing, rinsing and the like in a single
tank may be used, or a continuous washing machine that has a
plurality of baths for prewashing, main washing, rinsing and
the like in parallel and performs washing while moving an
object to be washed such as a towel between the baths may be
used.

{0058}

In addition, the processes for producing the wet hand
towel in the above-described first and second embodiments
are only examples, and thus may be modified appropriately
depending on the type or color of the substrate.

{0059}

Next, a method for producing a wet hand towel according
to a third embodiment will be described. Note that, the
method for producing a wet hand towel according to the third
embodiment is changed to a configuration in which paper,
nonwoven fabric or the like is used, instead of the towel
used in the first embodiment as a substrate.

{0060}

First, a roll substrate made of paper or nonwoven
fabric and a wrapping film are set on a wet hand towel
producing machine (step S31). Next, the substrate is folded
to a predetermined size by the wet hand towel producing
machine, and an aqueous solution containing the
antibacterial and antiviral composition of the present

invention is sprayed to the folded substrate from above and
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below (step S32). Then, the substrate is cut into a
predetermined size by a rotary blade provided in the wet
hand towel producing machine (step S33), and the cut
substrate is wrapped with the film (step S34), whereby it is
possible to produce a wet hand towel of the embodiment.
{0061}

According to the third embodiment, it is possible to
produce a wet hand towel having an antibacterial activity
against various kinds of bacteria and an antiviral activity
against various kinds of viruses. Further, an aqueous
solution, not an organic solvent, is used, and the aqueous
solution containing the antibacterial and antiviral
composition of the present invention is used, thus it is
also possible to prevent the effect on the human body such
as rough skin. In addition, a composition having an
excellent antibacterial activity and an excellent antiviral
activity can be contained in the wet hand towel at a low
cost.

{0062}

Further, in the third embodiment, since paper or
nonwoven fabric is used as a substrate, it is possible to
produce a disposable wet hand towel having an excellent
antibacterial activity and excellent antiviral activity.
Furthermore, the antibacterial and antiviral composition of
the present invention also has an antifungal effect, and a

composition having an antifungal effect can be contained in
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the wet hand towel at a low cost.
{0063}

In addition, the wet hand towel produced through the
method for producing a wet hand towel according to the third
embodiment will satisfy the hygiene standard for a paper wet
hand towel prescribed by Japan Cleansing Wipes Industry
Association.

{0064}

Note that, as the wet hand towel produced through the
third embodiment, the substrate cut into a predetermined
size in step S33 may be individually wrapped, or it may be
so-called wet wipe in which a plurality of the substrates
cut into a predetermined size in step S33 may be stored in a
package such as a bottle so as to be taken out of this
package one by one.

{0065}

In order to be taken out one by one, it is preferable
that the substrate is formed into a shape by a folding
method or a winding method suitable for taking out one by
one through an output port provided in the package.

{0066}

In addition, although in each of the above-described
embodiments, the wet hand towel is configured to contain the
antibacterial and antiviral composition or aqueous solution
of the present invention, components such as other medical

agents may be further contained in the wet hand towel. 1In
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this case, for example, in the third embodiment, the aqueous
solution containing the antibacterial and antiviral
composition of the present invention is further added with
another medicinal solution for wet hand towel, moisturizing
agent or the like, and is sprayed. Examples of the
moisturizing agent include fulvic acid, hyaluronic acid,
royal jelly, glycerin, soybean extract, and the like. The
antibacterial and antiviral composition or aqueous solution
of the present invention does not inhibit efficacy of
another medicinal solution for wet hand towel, moisturizing
agent or the like, and the antibacterial and antiviral
activities and antifungal performance of the antibacterial
and antiviral composition and aqueous solution of the
present invention are not inhibited by another medicinal
solution for wet hand towel, moisturizing agent or the like.
{0067}

Moreover, when the antibacterial and antiviral
composition and aqueous solution of the present invention
are applied to cosmetics, it is possible to produce
cosmetics by mixing and stirring the antibacterial and
antiviral composition or aqueous solution with any

components selected from cosmetic raw materials such as

water, alcohols, oils, moisturizing agents, whitening agents,

UV inhibitors, anti-wrinkle agents, peeling agents,
fragrances, coloring agents, surfactants, chelating agents,

antioxidants, thickeners, and pH adjusters.
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{Examples}
{0068}

Hereinafter, the present invention will be specifically
described by showing Examples. However, the present
invention is not limited to the following Examples, and can
be arbitrarily changed to be performed within a range not
departing from the gist of the invention and a scope
equivalent thereto.

{0069}

(Example 1: Measurement of Antibacterial Activity
Against MRSA)

An aqueous solution containing the antibacterial and
antiviral composition of the present invention (VOSOs: 25
png/mL, KiiH[ (VO)3(SbWo033)2]: 115 pg/mL, Nas[SbWsO33]: 1000
ug/mL, PHMB: 10 pg/mL) was diluted with a 1/20 concentration
of Nutrient Broth, and 0.1 mL of a test bacterial solution
was added to 10 mL of a specimen diluent (5000-fold diluted
specimen) to produce a test solution. This test solution was
inoculated into a standard cloth (cotton) for antibacterial
test (Japan Textile Evaluation Technology Council) of a
predetermined size, and the test was started.

{0070}

Here, the test bacterial solution used was prepared
such that test bacteria (Staphylococcus aureus, IID 1677
(MRSA)) had been cultured in Nutrient Agar (Difco) at 37°C

for 16 to 20 hours, and then suspended in the 1/20
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concentration of Nutrient Broth (Difco) so as to have the
number of bacteria of 10° to 107/mL.
{0071}

The test solution was stored at 37°C, and each of the
test solutions at the starting time (immediately after
inoculation) and 18 hours later was immediately diluted 10
times on a medium for measuring the number of bacteria, and
the measurement was performed using the number of living
bacteria in the test solution. Note that, as the medium for
measuring the number of bacteria, an SCDLP agar medium
(manufactured by Nihon Pharmaceutical Co., Ltd.) was
cultured at 35°C * 1°C for 2 days by a pour plate culture
method.

{0072}

In addition, as a control, a 1/20 concentration of
Nutrient Broth added with 0.1 mL of the test bacterial
solution was inoculated into a standard cloth (cotton) for
antibacterial test (Japan Textile Evaluation Technology
Council) of the same size as above, and the test was
performed in the same manner. The numbers of living bacteria
at the starting time and 18 hours later were measured. The
result is shown in Table 2. Note that, the measurement was
performed three times for each of the agueous solution
containing the antibacterial and antiviral composition of
the present invention and the control.

{0073}
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{Table 2}
Number of living bacteria per test
TeSt. Division Test piece p_ece
bacteria Measurement- Measurement- Measurement-
1 2 3
Specimen 2.6 x 104 4.9 x 104 2.2 x 104
Immediately after
inoculation
Control 5.3 x 104 4.3 x 104 5.8 x 104
MRSA
Specimen <20 <20 <20
after culture at
37°C for 18 hours
Control 1.4 x 107 1.3 x 107 1.1 x 107

Bacterial solution prepared solution: 1/20 concentration nutrient medium
Control: Standard cloth (cotton) (Japan Textile Evaluation Technology Council)
<20: Not detected

{0074}

As shown in Table 2, an anti-MRSA effect of the
antibacterial and antiviral composition and aqueous solution
of the present invention was demonstrated such that the
number of living bacteria of MRSA could be suppressed when
the aqueous solution containing the antibacterial and
antiviral composition of the present invention was used, as
compared to when the aqueous solution containing the
antibacterial and antiviral composition of the present
invention was not used.

{0075}

(Example 2: Measurement of Antibacterial Activity
Against Bacillus Cereus)

An aqueous solution containing the antibacterial and
antiviral composition of the present invention (VOSOs: 25

pg/mL, Ki1H[ (VO) 3 (SbWe033) 2] : 115 pg/mL, Naog [ SbWe0O33] : 1000
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ug/mL, PHMB: 10 pg/mL) was diluted with a 1/20 concentration
of Nutrient Broth, and Bacillus cereus was added to 10 mL of
a specimen diluent (5000-fold diluted specimen), then the
obtained solution was inoculated into a standard cloth
(cotton) for antibacterial test (Japan Textile Evaluation
Technology Council) of a predetermined size. As Bacillus
cereus, one bacterial strain of Bacillus cereus IF013494 was
used. Note that, in this measurement, an antibacterial
activity test of the specimen was performed based on 10
quantitative test, 10.1 bacterial solution absorption method
in JIS L 1902:2008 of “Testing for antibacterial activity
and efficacy on textile products”. In this antibacterial
activity test, the specimen was not subjected to a high
pressure steam sterilization (121°C, 15 minutes).

{0076}

In addition, as a control, a 1/20 concentration of
Nutrient Broth added with one bacterial strain of Bacillus
cereus IF013494 was inoculated into a standard cloth
(cotton) for antibacterial test (Japan Textile Evaluation
Technology Council) of the same size as above, and the test
was performed in the same manner. The numbers of living
bacteria at the starting time and 18 hours later were
measured. The result is shown in Table 3.

{0077}
In addition, a test using Bacillus cereus spores

(Bacillus cereus IF013494 (spores)) instead of Bacillus
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cereus was also performed in the same manner, and a control
test was also performed in the same manner. The numbers of
living bacteria in test pieces immediately after the

inoculation of Bacillus cereus spores and after the culture

for 18 hours were measured and shown in Table 3.

{0078}
{Table 3}
Number of living bacteria per test
Test. Division Test piece piece
bacteria Measurement Measurement Measurement
-1 -2 -3
Specimen 8.1 x 102 5.2 x 10? 9.1 x 102
Immediately after
inoculation
Control 2.4 x 104 2.1 x 104 2.2 x 104
Bacillus
cereus
Specimen <20 1.4 x 10? <20
after culture at
37°C for 18 hours
Control 7.2 x 10° 4.0 x 10° 5.0 x 10°
Specimen 1.2 x 10° 9.8 x 104 1.1 x 10°
Immediately after
inoculation
Bacillus Control 8.6 x 104 1.1 x 10° 9.2 x 104
cereus
(spores) Specimen 2.1 x 10¢ 3.3 x 10¢ 2.0 x 104
after culture at
37°C for 18 hours
Control 2.5 x 106 2.3 x 106 2.5 x 10°

Bacterial solution prepared solution: 1/20 concentration nutrient medium
Control: Standard cloth (cotton) (Japan Textile Evaluation Technology Council)
<20: Not detected

{0079}

From the results shown in Table 3, an anti-Bacillus
cereus effect of the antibacterial and antiviral composition
and aqueous solution of the present invention was
demonstrated such that the numbers of living bacteria of

Bacillus cereus and Bacillus cereus (spores) could be
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suppressed when the aqueous solution containing the
antibacterial and antiviral composition of the present
invention was used, as compared to when the aqueous solution
containing the antibacterial and antiviral composition of
the present invention was not used.

{0080}

(Example 3: Measurement of Antiviral Activity Against
Influenza Virus)

An aqueous solution containing the antibacterial and
antiviral composition of the present invention (VOSOs: 25
ng/mL, KitH[ (VO)3(SbWoO33)2]: 115 upg/mL, Nao[SbWeO33]: 1000
png/mL, PHMB: 10 pg/mL) was diluted with a 1/20 concentration
of Nutrient Broth, and a standard cloth (cotton) for
antibacterial test (Japan Textile Evaluation Technology
Council) of a predetermined size was added to a specimen
diluent (5000-fold diluted specimen) to obtain a test
specimen. Next, this test specimen was immersed in a
solution of influenza virus at 37°C for 5 minutes. Then, a
test specimen was taken out of the influenza virus solution
and immersed in an antiviral solution. After taking out the
test specimen from the antiviral solution, the specimen was
treated with a fluorescently labeled virus antibody, and
observed with a fluorescence microscope. The result of
observation with a fluorescence microscope is shown in FIG.
4(a). In addition, a control experiment was performed in the

same procedure except that water was used instead of the
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aqueous solution containing the antibacterial and antiviral
composition of the present invention. The result of
observation with a fluorescence microscope in the control
experiment is shown in FIG. 4(b). Note that, in FIGS. 4 (a)
and 4 (b), portions that are not blackened are areas where
fluorescence is observed, indicating that the influenza

virus 1is present in the areas where fluorescence is observed.
{0081}

From the results shown in FIGS. 4(a) and 4(b), an anti-
influenza virus effect of the antibacterial and antiviral
composition and aqueous solution of the present invention
was demonstrated such that almost no influenza virus was
observed when the aqueous solution containing the
antibacterial and antiviral composition of the present
invention was used, as compared to when the aqueous solution
containing the antibacterial and antiviral composition of

the present invention was not used.
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{Claims}
{Claim 1}

An antibacterial and antiviral composition comprising
at least one of VOSOs4, Kii1H[ (VO)3(SbWs033)2] and Naog[SbWeO33],

and polyhexamethylene biguanide or a salt thereof.

{Claim 2}
The antibacterial and antiviral composition according

to claim 1, having a bactericidal effect on bacterial spores.

{Claim 3}
An aqueous solution comprising the antibacterial and

antiviral composition according to claim 1 or 2.

{Claim 4}
Soaps comprising the antibacterial and antiviral

composition according to claim 1 or 2.

{Claim 5}
A sanitary product comprising the antibacterial and

antiviral composition according to claim 1 or 2.

{Claim o6}
A house detergent comprising the antibacterial and

antiviral composition according to claim 1 or 2.
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{Claim 7}

A kitchen detergent comprising the antibacterial and

antiviral composition according to claim 1

{Claim 8}

or 2.

A clothing detergent comprising the antibacterial and

antiviral composition according to claim 1

{Claim 9}
An antibacterial and antiviral agent
comprising the antibacterial and antiviral

according to claim 1 or 2.

{Claim 10}
An antibacterial and antiviral agent
comprising the antibacterial and antiviral

according to claim 1 or 2.

{Claim 11}
An antibacterial and antiviral agent
comprising the antibacterial and antiviral

according to claim 1 or 2.

{Claim 12}

or 2.

for house

composition

for kitchen

composition

for clothes

composition

Cosmetics comprising the antibacterial and antiviral

composition according to claim 1 or 2.
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{Claim 13}

A wet wipe comprising the antibacterial and antiviral

composition according to claim 1 or 2.

{Claim 14}

A wet hand towel comprising the antibacterial and

antiviral composition according to claim 1 or 2.



