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JET HAND TOWEL AND METHOD FOR PRODUCING THE SAMD

The present invention relates to a wet hand towel
(Oshibori) which contains a composition having an antibacterial
activity and antiviral activity, and a method for producing the

wet hand towel.

{Background Art}

As a wet hand towel (Oshibori), & wet hand towel For rent
based on a fiber product such as towel, or a dispesable wet hand
towel based on paper or nonwoven fabric is mainly known. Depending

on an environment for use or storage of a wet hand towel, bacteria

O

the wet hand towel.

r1

cr viruses may attach to and grow in

Against such bacteria or viruses, the use of paraben or
righly-concentrated a.

- . e} RN 7 el
Surrace roughening. MCOOTOLY

14 @ W . ool evae s e b o L AL
disposapie wet hand rowel which has an antitungal errect wlinh the

use of an aqg ing e-polylysine and an alkali
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However, because the disposable wet hand towel of Patent
Literature 1 may allow various kinds of bacteria and wviruses to
attach to and grow in the wet hand towel depending on environments
for use and storage, it is desirable to have an antibacterial

activity against various kinds of b
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activity against varicus kinds of viruses.
{0006}

In aaditicn, a wet hand towel for rent is used in a rental
destinaticon such as & restaurant, showroom, coffice and beauty

v

parlor, in which the wet hand towel is offered to a user. After

ot

the wet hand towel for rent has been used, the wet hand towel will

be recovered and washed, followed by reused.

In regards to the
washing, the “Guideline for sanitary treatment of wet hand towel
etc.” from the Ministry of Health, Labor and Welfare recuires that
the number of bacterium after the washing should be equal to or

less than the standard value.

{0007}
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environments that various kinds of bacteria or viruses may attach

tc and propagate in the wet hand towel for rent. Acccordingly, it
is required that such a wet hand towel for rent have an
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also various

ic wvirus but also various kinds of viruses.

not only a specif
£0008}

Here, for the purpose of acguiring a compesition which has
an antibacterial activity against various kinds cf bacteria and an
antiviral activity against various kinds of wviruses, 1t is

4

considered that a plurality of compounds are combined, each of
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which has an antibacterial activity against a specific bacteri
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specific virus. However, when
the plurality of compounds are randomly selected to be combined,

the combined compounds often react to each other or inhibit the
individual antibacterial activity or antiviral activity. Therefore,
it is difficult tc acquire such a composition which has an
antibacterial activity against variocus kinds cf bacteria and an

antiviral activity against various kinds of viruses.

An object of the present invention is to provide a wet hand

towel (Oshibori) having an antibacterial activity against various

fromd

kinds of bacteria and an

ﬁ)

antivira

activity against various hkinds
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for producing a wet hand towel.
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{Solution to Problem}
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As a result of eamest investigation by the inventors, it

has been found that when a specific metal oxide cluster compound,

itibacterial agent
are selected, these selected compounds do not react to each other,
nor irhibit the antibacterial activities or antiviral activities
the individual compounds have, and thus the present invention has
been completed.

{0011}

According to the present invention, a wet hand towel

fond e

(Cshibori) has a substrate containing a composition including

- Vo

VOSQ,;, K ;H{(VO)s {SngOJj} -1, Nag (SDWoOij , Oxacillin and S—-chloro-2-

{2, 4-dichlcorophenoxy) phenol.

0012}

v

According to the present invention, a method for producing
a wet hand towel {(Ushibori), includes the steps of: preparing a

substrate; and allowing the substrate tc contain a composition

o

comprising VOSGO;, KiH[(VO)1(SEWD:)-], Nag{ShWsl, oxacillin and

5-chloro-2-1{2, 4~-dichlorophenoxy) phenol.
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According to th present invention, the method for
producing a wet hand towel (Oshibori) includes the step of washing
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According to the present inventicn, a wet hand towel having

an antibacterial activity against various kinds of bacteria anrd an
antiviral activity agains ocus kinds of viruses, and a method

for {JIOC}UCJ_’E(; a wet hand towel can be pl’OV_LQCCE.

{Brief Description of Drawings}
{0015}

FIG. 1 1is a flowchart that dillustrates a process for
producing a wet hand towel according to a first embodiment of the

present invention.

g

IG. 2 1s a flowchart that illustrates a process for
producing a wet hand towel according to a second embodiment of the
present invention.

IG. 3 is a flowchart that illustrates a process for
producing a wet hand towel according to a third embodiment of the

present invention.

{Description of Embodiments)
0016}

Hereinafter, a description 1

165

made of a wet hand towel

(Oshibori) and a method for producing a wet hand towel according

PR PR it i L Gy 3 ; 2 PR
to the present INventlion wi rgrerence Lo The yawings. ACCOZQ.LDQ’

to the present invention, a wet hand towel has a substrate
containing a composition including VOSO;, KiyiHI{ (VO) s (SbiWeOs3) o]

~

T~ i L. R T 5 2+ . . -
5[SDWCsz], oxacillin and b-chloro-2- (2, 4-dichlorophenoxy)phencl.
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2s a substrate of the wet hand towel according to the present

invention, a towel, nonwoven fabric, paper or the like may be used

As a material of the towel, cotton or the like is used. In
addition, allowi the Lo contain

or more of water may result in the wet hand towel.

Hereinafter, a description is made of a method for
producing a wet hand towel accerding to a first embodiment of the
present invention. In the wet hand towel of this embodiment, &
towel is mainly used as a substrate. In addition, the wet hand
towel of this embodiment is a so-called wet hand towel for rent,

3

that is a towel is used in a rental destination and then the used

towel is recovered. Moreover, washing the wet hand towel according
to this embodiment is pericrmed sc as to fulfill the “Guideline

for sanitary treatment of wet hand towel etc.” from the Ministry
of Health, Labor and Welfare.
{0018}

FIG. 1

(=

is a flowchart that illustrates a process for
producing the wet hand towel according to the first embodiment.

Main washing is performed in which in a cleaning tank of a laundry

i

s

nachine a.

s

e put the towel that has been used in a restaurant or

-

ot
o

e like and then recovered, and a detergent {step 51), followed
by low speed dewatering for a predetermined period of time {step
S2). Here, the main washing is performed under a middle water
level for a predetermined period of time equal to or more than 10

R o J +— -, D Y { s o i~ x e
minates av a pr redetermined cenipeyature (eduals 0 oY more Than
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which the water level in the cleaning tank is brought high with
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the use of clean water [step 53}, followed by low speed dewatering

x

for a predetermined period of time [step S4). Furthermore, second
rinsing is performed for a predetermined period of time at a
predetermined temperature in which the water level in the cleaning
tank is bprought high with the use of clean water, along with a

bleaching powder or sodium hypochlorite is added therein so that

the free chlorine level reaches 250 ppm (step 5&), followed by low
speed dewatering for a predetermined period of time (step 356).

[

{00620}
Thereafter, third rinsing is perfcrmed for a predetermined
period of time at a predetermined temperature in which the water

level 1n the cleaning tank is brought miadie with the use of clean

water, along with an MPM composition is added therein (step $7).

Here, the MPM composition is formulated from VOSO,

oxacillin and irgasan {(systematic

~

name: 5S-chioro-2-(2,4-dichlorophenoxy)phencl) at a predetermined
.o oI these compounds is not

MPM composition are included
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mol, oxaciliin of preferaply 0.1 to 30 mol, more preferably 5 to

15 mol, and irgasan of preferably 1 mel or less, more preferably

0.2 mol or less, with respect t©

In agaiticon, it is  par that VOSG;
Y, [ A LA SV S T 3 P T H . } - M
KisHT (VO) 5 (SbWalns) 2], NagiSbWels:] and oxacillin be used at a molar
= £ o0 1 e 2 [ + oy d OV T i =
ratic of 5.5 : 1 : 17.3 : 12.5 in the oxder. Moreover, 1t 1S

particularly preferable that the compounding amount of irgasan be

less than each of the compounding amounts of the other foux

3

compounds, for example the compounding amount of irgasan being

e}

~

around 10% of KuHI(VOJs(SbWGsi-1 at a molar ratio.

{0022}

VOSQ0s, E:HI[(VO) 2 {ShWdCrs) -1 and Nag{SbhiW,O Os3], which constitute
the MPM composition, are compounds belonging to a metal oxide
ciuster, called polyoxometalates (PM compounds). Here, the PM

compounds are metal oxide cluster compounds having polyacid ion

and each of the compounds belonging to the PM compounds has its
own bicactivity such as an antibacterial activity and antiviral
activity, as disclesed in Literature 2 (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

transition metal element (such as W{VI)

o

and V{(V)), which has a structure in which typically 4 or 6 oxygs:
atoms are coordinated To a metal atom or the
tetrahedron or octahedron as a basic unit, and the basic units
couple with each other through thelr edges or peak points.

HEATANS RN
{00231
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Cxacillin is an antibictic substance erhibiting an activity

against bacteria such as Staphylococcus aureus, as well as a

tibacterial activity obtained can be higher than

in case where oxacillin is used alone. In addition, irgasan is a

H

compound having an antibacterial activity against common bacteria.

e

0024}

Wnen the MPM composition is dissolved in water for use as
an aqueous solution, the MPM aqueous solution should be prepared
such that each of the compounds which constitute the MPM
composition has a minimum effective concentration or higher. The

compounds of VOEGC;, oxacliliin and

irgasan, which constitute <the MPM composition, have  the
concentrations in the MPM agquecus solution preferably from 1 to 50,
from 10 to 300, from 50 te 1500, from 5 to 200 and from 0.01 to 3
ug/ml, respectively, more preferably from 20 to 40, from 50 to 150,
from 500 to 1300, from 50 to 200, and from 0.1 to 1 npg/mL,
respectively. In addition, the  compounds of  VOSO,

<

KysH (VO) 3(8bW50:3) 2], Nay[8bWeOsl, oxacillin and irgasan which

constitute the MPM composition, have the concentrations in the MPM

lower, that is the agueous sclution as the MPM composition does
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not boil, the MPM corposition can maintain the antibacterial

<L ‘

ctivity and antiviral activity, and such activities are

f\!;
<”)

relatively stable even when temperature is raised. The compounds
which constitute the MPM compesition do not react to each other,
nor inhibit the antibacterial activities or antiviral activities
che individual compounds have. Moreover, they are safe compounds

3,

80 as not to cause skin surface roughening on the human body.

Furthermore, the MPM composition 1is a safe compound so as not to

1

accumulate in the human body.

{0026}
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1

After the third rinsing has been completed, high speed

dewatering is performed for a predetermined period of time

o

step
his step allows the towel to contain a predetermined amount
of water and further the MPM composition. in addition, after

allowing the towel to contain the MPM composition, forming the
towel intc a predetermined shape will result in the wet hand towel
cf the present invention. Here, the forming the towel into the
predetermined shape can be achieved through folding or winding up
e towel is formed into a
predetermined shape, the towel may be wrapped with a film or the

The discharged water including the MPM composition and the

Yo} NP o ‘] -~ ~ e h gy Aoy N ] e i T 4+ o o .
LIKEe CGrained Irom Tne Ccileaning tank 1s colilected in a treatment

tank that performs a discharged water treatment by a
micropioclogical treatment method.

=6
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of the MPM composition, it 1s alsc pessible to prevent the effect

on the human body, such as skin surface roughening.

-

it is also possible for the wet hand towel to

contain at a2 low cost a compesition having an excellent
antibacterial  activity and excellent antiviral  activity.

furthermore, the MPM composition has also an antifungal effect,

and thus it is possible for the wet hand tow

cost a

naving an antifu Moreover, the

discharged water incliuding the MPM composition does not have such
an adverse effect on microorganisms (bacteria) as to deaden them

-
B Y

in the treatment tank that performs a micrcbicloegical treatment
method.
{0029}

Note that, although in the above-mentioned first embodiment,
the MPM composition is contained in a towel during the third

contained in a towel during

Lde 3 Ay 3
COmMPOSLITION Can De contained

in the towel. For exarple, the MPM composition may be contained
into a towel during the first rinsing or the second rinsing, or

alternatively a towel may be irmersed in the MPM acguecus solution
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inside a towel dipping ¢

37

such a way as step SZ2i in FIG. 2 as described below, thereby the

MPM aquecus sclution

=
1

owel may be formed o)

i

2 N -
predetermined snape

with the MPM agueous solution or the like,
composition being contained in the towel.
{0030}

&
!

Next, a description is mace of a method for producing a wet

et

hand towel according to a second emnbodiment of the present

invention. Note that in the method for producing a wet hand towel
according to this second embodiment, instead of a recovered towel
used as a substrate in the first embodiment, a new towel is used.

Accordingly, the same detailed description is omitted as that of

the first embodiment, but 2 detellied description is made of only a

A new towel is put into a cleaning tank, and prewashing is
performed under a predetermined water

a predetermined temperature without the drum being rotated (step

S11). Then, & desizing agent and a refining and penetrating agent

are put therein, and washing 1is performed under a
el . P J - T -~ i & 3 4 J L v 1
predetermined water level for a predetermined period of time egual

to or more than 10 minutes at a predetermined temperature such as
80°C (step S512), followed Dby cooling down for a predetermined

period of time at a predetermined temperature such as 60°C (step
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Then, rinsing and low speed dewatering are periormed, as

indicated in step 814 to step S17, in which the treatments are the

- Y ey [ T e YT e — £ e =
same as those indicated in step S22 te step 56 in the {low chart of
RO arect ive] o the descrivntion therect ‘o omitted
Pis. 1, respectively, S0 the QeSCripllilcn th 20T L3 Jnitied.

Thereafter, third rinsing is performed for a predetermined
period of time at a predetermined temperature in which the water
level in the cleaning tank is broucht to a predetermined level
with the use of clean water, along with Niccanon (made by Nicca

-

Chemical Co., Ltd.) is added to reach 1 g/L (step 3518), followed

Trnien, the towel that nas undergeone the hign  speed
dewatering 1is taken out of the cleaning tank, and the towel is
dried for a predetermined period of time at 80°C in a drying

~

machine (step 20). Thereafter, the towel is allowed to contain the

). Here, examples of the

}—

abgve-mentioned MPM composition (step 52
method for allowing to contain the MPM composition may include,
but not particularly limited to, a method for immersing a towel in
an agueous solution in which the MPM composition is dissolved, or

a method for spraying to a towel the agueous solution in which the

MPM composition is dissolved.

M 3 : N 3 £ o v = 3 Yo R o
Wnen the towel s immersed, Ior exampie, Ciean water and

[
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the MPM composition are put

towel dipping tank that has a

i a

stirring function, and then stirred to form the agqueous sclution
in which the MPM composition is dissolved (the MPM aquecus
solution), and subsequently the towel taken out of the cieaning
tank Iis put in the towel dipping tank to be immersed. At this time,

towel
for immersing a towel.

MPM agueous solution with th

irgasan, wWhich constit
agqueous
G.6 ug/mi,,
may be immersed with the use of a
Moreover,

e aid of

5 Nag{8oWeCn], oxacillin
ute the MPM compesition, have the

solution preferably of at least

respectively. In addition, the
crane ecuipped with a jig
the towel may be immersed in the

& buoyancy preventing welight

attached to the towel. After the MPM aqueous sclution has
sufficiently infiltrated into the towel in the towel dipping tank,

towel dipping tank, lifted and left
as it is until the MPM aguecus solution drops from the towel. Then,
the towel 1s pressed with the use o©f a pressing machine for
several minutes.
{0036}

Then, forming into a predetermined shape the towsl which
has contained the MPM composition, and then wrapping with a film
the towel with the use of a wrapping machine (step 822) may
produce the wet hand towel according to the embodiment. Note that
the moisture-vapor transmission rate of the film used in this
empodiment 1is preferably egual to or lower than & predetermined

[
BN
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he discharged water including the MPM composition and the
like drained from the cleaning tank is cocllected in & treatment
tank that perfcrms a discharged water treatment by a
microbiclogical treatment method.
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According to the method for producing a wet hand towe
this second embodiment, it 1s possible to produce the wet hand
towel having an antibacterial activity against various kinds of

bacteria and an antiviral activity against wvarious kinds of

9]

viruses. In addition, with the use of an aguecus solution rather
than an organic solvent, and with the use of the MPM composition,
it 1s also possible to prevent the effect on the human body, such

ag SKInN suriace rougnhening.

In addition, it is also peossible for the wet hand towel to
contain  at a low cost a composition having an excellent

antibacterial activity and excellent  antiviral  activity.

furthermore, the MPM compesition has alsc an antifungal effect,

and thus it is possible for the wet hand towel to contain at a low
cost a composition having an antifungal effect. Moreover, the
discharged water inciuding the MPM compesition does not have such
an adverse effect on microorganisms (bacteria) as to deaden them

. .3 . o s s s A - . oy AT . N, g bl iy - p N - &
in the treatment tank that performs a microbiclogical treatment
method.
{0039}

T A P T o T e LR A - —~t e N I 4 R 3
Note tThat tThe laundry macnine 1s$ not particu.ariy limiled
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for use in the above-mentioned first and second embodiments. A
laundry machine may be used that has one cleaning tank, & batch-
type laundry machine may pe used that individually performs &
prewashing, mein washing, rinsing and the like in g single tank

or & continuous-type laundry machine may be used that has a

v—v’

plurality of baths in parallel each for prewashing, main wa

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

{0041}

Next, a description is made of a method

=

‘or producing a wet

hand towel according tc & third embodiment of the present
invention. Note that in the method for producing a wet hand towel
according to this third embodiment, instead of a towel used as a

supstrate in the first embodiment, paper, nonwoven fabric or the

First of all, a roll substrate made of paper or nonwoven
fabrics, and a wrapping film are set onr a wet hand towel producing

machine (step S31). Then, the substrate is folded to a

fo
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above and below (step S32). There

atter,

Ecoording  to this third embodiment, 1t is pessikble to
produce the wet hand towel having an antibacterial activity
against wvarious kinds of bacteria and an antiviral activity

against
aquecus solution

of

on the human body,
it is alsc possibl

in

nonwoven fabric

o
ratiner

the MPM composit

addition,

hand towel

L =t
L. Ilcirila

various kinds of viruses.

ion, it is

such

towel

antiviral

tuﬁ'e_b
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than an organic solvent,

also possible to prevent the
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excellent

Having

antifungal effect,
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In addition, with the use of an

and with

the use

ffect
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antibacterial activity and

empodiment paper or

ble to produce
excellent antibacterial

)

rthermore, the MPM

and thus it is possible

position

ilow cost a

con
the method
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will satisfy the sanitary standard for a paper wet hand towel

rescribed by Japan Cleansing Wipes Industry Association.

o]

{0045}
Note that the wet nand towel produced through this third
embodiment may be in the form such that the substrate pieces cut

to a predetermined size in step 533 are individually wrapped piece

4
0

by piece, or may be in the form of sc-called wet wipe such that

e

ut to a predetermined size in

G

the plurality of substrate pieces
step S33 are stored in a package such as a bottle so as to be
taken out of this package piece by piece.
{0046}

In order to be taken out pilece by piece, it is preferable
for the substrate to be formed into a folded or rolled shaps
suitable to be taken out piece by pilece through an output port

provided through the package.

In addition, in each of the above-mentioned embodiments,
the wet hand towel is allowed to contain the MPM composition, but
the wet hand towel may Zfurther be allowed to contain another
ingredient such 25 a medical agent. In this case, for example, in

the third embodiment, the MPM agueous solution is sprayed in which

another medicinal solution for wet hand towel, moisturizing agent

a

or the like has been further added. Examples of the moisturizing

£54

agent include fulvic acid, hyaluronic acid, royzl jelly, glycerin

and soybean extract. The MPM aguecus solution does not inhibit the

za ; - o 34 e e ] N SR e . 5 et
efrect of such anotner medicinal scolution for wet hand Towes,
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moisturizing agent or the like, and the antibacterial activity,
antiviral activity and antifungal efficiency of the MPM agueocus
solution are not also inhibited by such ancther medicinal solution
for wel hand towel, moisturizing agent or the like.

Alsc, in each of the above-mentioned embodiments, the wet
hand towel 1is allowed to contain the MPM composition, but soap
such as hand soap, or a sanitary product such as a mask and cotton
swab may be allowed to contain the MPM composition. In addition,

detergents such as for residence, kitchen and cloth, which are for

use in a lavatory, bath, kitchen, tablieware, cloth or the like,
may be allowed to contain the MPM composition. Moreover, a

ion may be allowed to

|._.l

cosmetic product such as lotion or emu

contain the MPM composition. Furthermore, a filter for exhaust of

S

a car may be allowed to contain the MPM composition, and a filter

of an air-conditicner may be allowed to contain the MPM

composition

{0049}

.

Also, the MPM agueous solution may be filled in a spray can

30 as to be used as an ant

[#)

ibacterial and antiviral agent for

resicdence, which is for use in, for example, a floor or wall in a

1 ) L Fa do 1 32 : ~7 34 -
house or the like, tiles of a table or the like installed in a
Y s ol ol e £ e = W I 1 -

hou and a fi xture and furniture made of metal, plastic, glass,

may be filled in a spray can so as to be used as an antibacterial

and antiviral agent for kitchen, or an antibacterial and antiviral

£O
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agent for cloth, which 1s for use in a lavatory, bath, kitchen,
cloth, or the like. Morecver, the MPM aguecus sclution mzy de used

as an antifungal agent. Note that because the MPM aqueous solution

A

does not  inhibit the effect of ancthe

medical agent, and the antibacteria
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activity of the MPM agueous solution are not also inhibited by

!,.....J

N

another medical agent or the like, as described above, the MPM
agqueous solution may alsc be allowed to contain such another
medical agent or the like.
{0050}

Here, the MIC (minimum growth inhibitory concentration) of
the MPM aguecus scolution is indicated in Table 1, where the MPM
composition is dissoclved in water in which VOSO;,

KiH{ {(VO)

U}

PWeOss) =1, Nae [ SWeOsy oxacillin  and irgesan  are
combined at a molar yatio of 5.5 : 1 : 17.2 : 12.5 : 0.1 in the

order.

{0051}
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{Table 11}

{Classificaticn Species | MIC (ppm)

Staphylococcous aureus G.1

Gram pcsitive 0
bacterium -
| 3
Gram negative -
bacterium -

(W8]

T

N Trichophyton floccosum 10

Eumycota .
kS

ium citrinum
Fungus

¥
Epidermophyton floccosum

1 1

a

fot
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n
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{00521
As indicated in Table 1, even when the concentration of the
MPM composition included in the MPM acguecus solution is low, the

N 2 2 e — 1 2 - } S e b v ki N
growth of micrcoorganisms such as bacteria may be inhibited, an

S N5 35 W UF YOS N JU g |

Q.

the MPM agqueous soluticn has & wide antibacterial spectrum. In

other words, the MPM aguecus scluticn has an activity against wide

bacterial species. Furthermore, the MPM aguecus sclution has also

illin-resistant Staphvlococcus
auraus) .
In addition, the MPM agueous solution is stable as an

acueous solntion, and thus the long term storage is ossible.
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present inventicn with reference to the Dxamples.

(Test for inspection and washing ¢f common bacterium)

First of all, a towel as a specimen was washed, dewatered
and rinsed with the use of a washing machine (150K washer). The

steps in which the washing machine was used were performed a

n

indicated in Table 2. In short, a main washing was performed one
time and a rinsing was performed three times, in each of the main
washing and the second rinsing being added 2000 cc cof sodium
hypochlorite having a concentration of 12%. In addition, in the
main washing were further added 1800 cc of synthetic detergent
{Cosmo Clean) and 500 cc of TKZ2000 {(alikaline auxiliary agent).
addition, in the third rinsing was added an MPM composition as 100
cc of an MPM agueous sclution including 25, 115, 100G, 100 and 0.¢
pg/mL of VOS0:, KuH[(VO)s(SbWdlss)zl, Nao[ShWdlr], oxacilliin and
L,

irgasan, respectively, the compounding ratic ¢f which at a molar

ratico was 5.5 1 ¢ 17.2 : iZ2.5 : C.1 in the order.
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Time o N Censumed
Detergents etc.
amount

m-

minites)

Sodium
Main washing hypochicrite (aqg)

2000cc
‘ 2wy
temperature 65°C middle ! 10 ‘ :

ooy ] B N
watery ievel Cosmo Clean ¢ 1800cc

TK2000 500cce

Low speed dewatering

Rinsing 1 temperature
40°C high water level

Low speed dewatering 1 ; - ; -
Rinsing 2 high water : Sodium L
g < Bidh wat ' 3 L C 1 2000cc
level ' © hypochlorite (aq)

Low speed dewatering | 1 : - : -

n
Rinsing 3 middle water : - 3 MPM agqueous
s : 5 : . q. 10Ccce
level ' sclution
High speed dewatering 4.5 : - E -

{005¢}
Subsequently, & Stomachere method was performed to yield an
extract, which was then used as a sawle. In short, intoe a

\

olyethylene bag for Stomachere were put one towel and

n
ot
)
[
f-
e
-
B
&
Q
o]

100 ml of sterilized saline, which were treated in the Stomachere

for approximately 3 minutes to yield an extract. As the towel used

in the Stomachere method to yield the extract, three kinds of

towels were used, including a towel Jjust after the washing was

verformed, a towel stored at room temperature in a factory for one

week from the washing, and a towel stored at room temperature in a
factory for two weeks from the washing. In addition, for each

T2l

CONCLT

Ial
Jt

on, two specimens (towels) were subjected to the test for
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o

washing.
{0057}

Thery, 1 ml of the sample was coilected and diluted 10 times
in 4 to 5 stages with the use of a sterilized saline, and 1 ml of
each of the diluted soluticons was placed onto a sterilized Petri
dish. To this was added approximately 15 ml of a standard agar
medium that had Dbeen previously dissolved and kept at
approximately 45°C. The mixture was rotated and mixed gently and
cooled to sclidify, and the sclidified was multilayered with

approximately 5 ml of an additional standard agar medium and

-1y

frer the solidified was reversed and cultured at 353°C

s

“om
L\

th

two days, colonies coccurred were counted and the muarber o©

bacterium was estimated by & calculaticn. The number of bacterium

for the common bacterium that resulted from the sample cultured in

the Petri dish fcr one specimen (towel), and the number of

bacterium for the common bacterium that resulted from the sample

N . e S S e iy 1 T -
ine same treatment as that in m&ﬁp;e -1 was Ler formed

except that the amount of the MPM agueous solution added in the

third rinsing was 150 cc. In addition, the number of bacterium for

che common pacterium that resulted fram the sample cultured in the

R
s
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FETYI JGish ICY one L Dacterium
e le in
indicated as

cose) 12 Sy Mabat e
and B-Z in Table 3,

5 {0060}

{Number of common bacteriumi/g

PR p I -
A-1 | A-2 B-1 | B-2

72,000 21,000 | 58,000 | 47,000

one week

o
~
<
o
o
[#2
(e8]
-
(@]
oy
fan]
bt
~J
-
(&)
o
)
Jouh
~
o
o
)

@Tored at 3859C for two S

55,000 | 59,000 | 31,000 | 28,000

{0061}

It more amount of the MPM acuecus

R L

!,J
[63]
o5
K
0}
I};}
]
®
]
¢t
¢t
)
V]
-+
t
oy
D

solution may suppress the growth of bacterium more, as indicated

ot
<o

b

in Table 2. In addition, it is apparent that the bacteria decrease

i

in the first one week. Moreover, the growth of bacterium is hardl

£ o S e -~ pr— B % A
Tound aitery tThe wwo weeks., Accoraing

3
L3
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composition against the common bacteria is demenstrated.

[

(Test for inspection and washing of vip

n
e

j

The washing, rinsing and dewatering of a towel were
performed with the use of a washing machine in the same way as
Example 1-1. Thereafter, an influenza virus had been sprayed tTo
the towel, and 1 hour after the influenza virus had been sprayed,
a Stomachere method was performed to yield an extract, which was
then used as a sample.

{0063}

Then, 1 ml of the sample was collected and diluted 10 times
in 4 To 5 stages with the use of sterilized dilution water, and 1
mi of each cof the diluted solutions was placed onto a sterilized
Petri dish. To this was added approximately 15 ml of a standard
y dissclved and kept at
approximately 45°C. The mixture was rotated and mixed gently and
ceoled to sclidify, and the solidified was multilayered with

ely 5 ml of an aaditional standard agar medium and

{0064}

After the solidified was reversed and cultured at 35°C for
two days, the fluctuation of interceilular vira
observed through a fluocrescence microscope, colonies occurred were

counted, and the infectious titer of wvin

=
[eal



manipulation and the corresponding results and mean values were
indicated in Table 4.
{0065

{Examplie Z-2}

5 The same treatment as that in Exampie 2-1 was performed
except that the amount of the MPM aquecus solution added in the
third rinsing was 150 cc. Note that four specimens were subjected
to this manipulation and the corresponding results and mean values
were indicated in Table 3.

10 {0066}
{Comparative Example 2-11}
The same treatment as that in Example 2-1 was performed
except that the MPM agquecus solution was not added in the third

ringing. Note that four specimens were sublected o this

o

manipulation and the corresponding results and mean values were

)

indicated in Table 4.

{0067}



Specimen Infectious Mean infectious
numser titer of virus titer of virus
1 1.5x10°PF0/mL
2 4 x 1 (7 PFU/mL
Example 2-1 - 1.15%x10PFU/mL
3 Z.6x10°PFU/mL
4 I x10" PFU/mL

Exampie 2-2 2.5x10"PFU/mL

2 IR
o
o)
L
X
b
oz
5
e
<
~
=
[

] 8.25x10°PFU/mL
. e 2 5.75x10°PFU/mL
Comparative N T AT feaT
- - P - 7. 06ex10°PFD/mL
_J;cample L1 3 4.75x10°PFG/mL
Loyry -
4 S, Ex10"PFU/mL

{0068}

Q)
=
=
I._t -
<<
;.,..,‘ -
i
ja)
1,__..5
®
by
4
®
]
ot
v
1
jay
M
E

Acecording to these results, an

g

x L

virus when the MPM composition is used becomes approximately 1/100
of that when the MPM composition is not used.

006

Lo

}

(Test for inspection and washing of Bacillus cersus)

iy

Towel were

93]

e Wasning, rinsing  ana adewatering o
ey £ el et s £ 4 imahir 2y by 3 -3 ey oz
periormed with the use of a washing macnine in the sane way as

Example 1-1. Thereafter, based on 10 guantitative test, 10.1
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bacterial sclution absorption method in JIS L 1902:2008 of

Testing for antibacterial activity and efficacy on textile

o

products”, an antibacterial activity test for the towel as a

specimen was performed. In Lhe antibacterial activity test, one

bacterial strain of Becillus cereus IF013464 was used. In addition,

the specimen was not subjected to a high pressure steam

= . - - O - o .
-+ T o g oy e o
sterilirzation (121°C, 15 mir

ute
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coentrol to which the MPM aguecus solution had not been added in
the third rinsing.
The numbers of living bacterium in test pieces -just after

th

M

inoculation of Bacillus cereus and after the culture at 37°C
for 18 hours were measured and indicated in Table 5.

{0070}

Number of living bacterium
- K - per test piece
Bacterium . Test
) Section
tested piece
Meagsurement Measurement Measurement
Jusf‘ af?‘e‘r . . .
: o Control 1.9x10° 1.9x10° 2.0%x10°
inoculation
Bacillus Afrer Specimen  1.6x10°* 1.9%10 * 2.8x10
cersus . L
culture at
37°C for 18 _ . )
hours Control 2.3=x10" 1.5x10" 1.8x10°
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Bacterium that i

that the type of bacterium

=

+} + -
Chat In

as

[spore] .

{Table 6}

s not targeted for test is included

Example 2-1 was performed except

used in the antibacterial activity test

is indicatea in

Bacterium

tested

Section

Number of living bacterium
per test piece

4
-1

Measuremen

-

Measurement Measurement
-
-2 -3

Just after A
AR Control 1.7x16% 1.5%x10° 1.9%10°
incculation
Bacilius
) £ 4
cereus Alter Specimen 1.7%x10" 1.3%10% 1.6x10"
LSpore) culture at
37°C for 18 5 . o T
hours Contrel 2.8x107 1.8%x10" 1.6%x10”
Contrel: standard textile {(cottonj
Solution for preparation of bacterial sclution: 1/20 concentration of

Nutrient

Method fo
method

10

{0673}

Broth

r measuring number of living

to the results as

bacterium: pour plate cult

e

uring

5 and 6, an
illus  cersus  is
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demcnstrated such that the numbers of living bacteriam of Bacillus

cereus and

when the MPM composition is

used can be suppressed, compared to those when the

The washing, rinsing and dewatering of & owel were

performed with the use of a washing machine in the same way as

Example 1-1, and a Stomachere method was performed to yield an
extract, which was then used as a sample. The sample was diluted
so as to produce specimen diluted solutions (100 times, 1000 times,

Sy [

and 10000 times

from the specimer, which were

prepared with 1/20 concentration of Nutrient into 10 miL of
each of which C.1 mL of a test bacterial sclution was inoculated

Here, the test b

}.W.J

Ccteria

Ql

sclution used was prepared such
that a test bacterium (Staphyvlococcus aureus, IID 1677 (MRSA)) had

o R R R = BEEEEN Fiyi v o ~ [ERTIE P o
b" e Cultures 1n NuLry eJ-,, ]".\L.} 1T DL ICO) at

O~ L 10~
R L S

(W8]

hours, and then suspended in 1/20 concentration of Nutrient Broth

’EJ“

ifco) s0 as to have the number of bacterium 10° to 107/mL.

{0076}

R Ty T . . 34 e PRI T I e
and <4 hours .Latey was inmmeciatelv oilluted 10 mes Oon a

IR SN
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medium for measuring the number of bacterium, allowing the number

v

of living bacterium in the test sclution to be measured. Ncote that

as the medium for measuring the number of bacterium, a SCOLP agar

B N S S N N U T SRl I Tl % gien s
meCilEn hade DY N1NoN Pharmaceatical Co. y L.} WaES  ual

sk

e B ode
iy Wi,

[T

wouid undergo cultivation according to a pour pilate culturing

met nvu at 300 .... 1 C

160773

In addition, the same test was performed with the use of
1/20 concentraticon of the MNutrient Broth as a contrcel. The numbers
of 1living bacterium at the starting time, 1 hcour later and 24

hours later were measured. The result is indicated in Table 7.

{0078}



h

Numpber of living bacterium (/ml

b

Bacterium _ . . L ) 15 7
-t Sublect Concentration Startin 1 hour
tested ) seconds hour
time* N later N
latey later

100 times
diluted 7.
solution

(%)
X
',_J
Lo
[e2)
o
x
[t
)
~1
[en)
x
}__
(]
S
—
e
X
i
(]

1000 tines
i Specimen diluted 7.
MRSA solution

¥ 5.4x10° 6.1x10°  5.0x10°

[S%]
X
[
o)

10000 times

diluted 7.3x10%  6.0x10°  5.6x10°  4.1x10°
solution
Control - 7.3%10° * % % 6.7x10% 1.0x107

incculation of bacterial
starting ti

Control: 1/20 concentration of Nutrient Broth

**% : Not applicable

<
I
WO
"

suppressed, compared to that when the MPM composition is not used.
{0080}
(Measurement of discharged water)

The discharged water including the MPM composition drained

{a)
w
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from the washing machine used in the process like Example 1-1 was

O
L7
} d
}.., )
m
q
i
Q
-
3
[¢1}
ot
Ed
I
()]
I
s
6]
3
¢t
't
oY)
53
e
>
i
ot
O
¢
¥
™
0]
jt
5]
O¢
%)
i)
~
O
&
Q
=
G
C
M
t
o}
¥
-
i 3
3]

hydrogen—ion concentration (pH), chemical oxygen demand (C

o

iochemical oxygen demand (BOD), suspended substance  (SS),

(f)

extractive substance in normal-hexane, number of coliform grou

t
]
ot
{4
[,_:
3
i
ez
]
Q
to]
0]
3
2
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ot

otal phoesphorus. Nete that the measurement

es in total with a difference date or

was performed three t

o

time. The resuli is indicated in Table 8.
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Result of measurement

Item Unit
Measurement -1 SUYEREnT ~2 Measurement-3
WS MEri—1 Omn
Hydrogen~ior ,
= - oo Sy YR T R ET
et s 7.8(21°C) /.89414°C; g.0(147C)
concentraciGin {on)

demand (COD)

Biochemical
oxygen mg /L 4.8 1.7 5.8
demand (BOD)

Suspended
substance (SS)

Extractive .
substance in mg /L

D

normal-hexane
=

i

iumber of Groups Not Not Not

coliform group /mL detected detected detect

}_s

"]

r

Total nitrogen mg /L 6.8 2.0 2.4

3

Total phosphorus [mg/L 1.9




Item Method for measuring (weighing)
Hydrogen—ion JIS 0102 12.1
ceoncentration (pH)

Chemical oxygen 1S 6102 17

demand (COD )

Biochemica

oxygen JIS 0102 21 and 32.3

demand {(BOD)

Suspended Appendix table 9, No. 59 Notification
substance (S3) from Ministry of Environment in 1971
Extractive

Appendix table 4, No. 64 Notification

substance in o ~
from Ministry of Envirconment in 1974

normal-hexane

- No. 1 order fcr Enforcement of Building
Number of . ; ; -
colifor oun Standards Act from Ministry of Health and
ORISR G SH) LUt e N

group weifare in 1962
Total nitrocgen JIS 0102 45.1
Total phosphorus JIS 0102 46.3.1

n the

jon

As indicated in Table &, the discharged water
treatment tank satisfies the envircnmental standard, and does not
have such an adverse effect on micrcocorganisms (bacteria) as o
deaden them in the treatment tank that perfocrms a microbiclogical

treatment method.

)
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A wetl hand  towel, naving & substrate containing a
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A method for producing a wet hand towel, comprising the

steps of:
10 preparing a substrate; and

aliowing the substrate contain a compesition comprising

VOSO;, KiH[{(VO) 2 {SbWeOas) -1, Nag{SkWO:i, oxacillin and 5-chloro-2-

-~

15 {Claim 3}

The method for producing a wet hand towel according to

claim 2, comprising the step of

¢t

washing the substrate,

wherein the step of washing is performed before the ste

1 -1 . 4+
20 allowing toe contain.



