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Tivie of Inventioni

WET HAND TOWEL AND METHOD FOR PRODUCING THE SAME

1Technical Field)

RN

{0001}

The wresent invention relates 1o 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.
iRackground Art |

As & wer hand towel (Gshibori), & wet hand towsl for rent
based on a fiber product such as towal, or a disposeble wet hand
towel based on paper or nonwoven fabric is mainly knowi. Depending
on an envircnment for use or storage of a wet hand towel, bacteria

or wviruses may atrach to and grow in the wet hand towel.

Against such bacteria or viruses, the use of paraben or

cohol is considered, which may cause skin

disposabie wet hand towel which has an antifungal effect with the

metal salt of sorbic acid.
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{Summary of Invention)

{Technical Prcblem}

However, because the disposable wet hand towsl of Patent
Literature 1 may allow various kinds of bacteriz and viruses o
attach to and grow in the wet hand towsl depending on envirorznents

for use and storasge, it is desirable to have an antibacterial

activity against varicus kinds of bacteriz and an antiviral

In additicon, & web hand towel for rent is used in a rental
destination such as & restaurant, showroom, office and beauty
parlor, in which the wet hand towel is offered to & user. After

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

o

e 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 requires that
the number of bacterium after the washing should be egusl to or
lass than the standard value
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ervirenments that various kinds of bacteria or viruses may atitach

to and propagate in the wet hand towel for remt. Accordingly, it

4

is required thet such a wet hand towel for rent have an

Wt orlv a spocific bacte
WU Cry & ZpCCliid Lactol

also varicus kinds of bacteria, and an antiviral activity against
not only & specific virus but alsc various kinds of viruses.
{0008}

Here, Ifor the purpose of acguiring & composition which has
an entibacterizl activity against various kinds cf bacteria and an
antiviral activity against varicus kinds of wviruses, it Iis
considered that a plurality of covpounds are combined, each of
which has an antibacterial asctivity ageinst a specific bacterium
or an antiviral activity against s specific virus. Howsver, 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 entiviral activity. Therefore,

{000
An obdect of the present invention is to provide a wet hand

nst various

fore

towal (Oshibori) having an antibacterial activity ags

kinds of bacteria and an antivirasl activity azgainst various kinds

£ e 3 e - N + J e - A ¥ J e 3
of viruses, and a2 method for producing a wet hand towel.
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arnest investigation by the inventors, it

has been found that when a specific metsl coxide cluster compound,

supstance and a specift

selected compounds do not react to each other,
nor irhikit the antibacterizl sctivities or antiviral activities

the individual compounds have, and thus the present invention has

Acgording to the present invention, a wet hand towel

{Oshibori} has a substrate containing a composition including

VOSSO, KyH[ (VO (ShWeOsz) 21, NaolBSoWy(h:}, oxacillin and S5-chlore-Z-
(2, 4~cichlorophenowny ) phenol.
10012)

According to the present invention, & method for preducing

a wet hand towel (Oshibori), includes the steps of: preparing a

i

substrate; and allowing the substrate to contain a composition
comprising VOSQs, K[ (VO) 3 (BWeOm) ], Nae[StWelsl, oxacillin and
S—chloro-2- (2, 4~dichiorophenony) phencl.
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invention, the method for

i

preducing a wet hand towel (Oshibori) includes the step of washing

ot i ]

Advantageous Effects of Invention!
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According teo the oresent inventicn, a wet hand towel having

ria and an

Lderd T meng bapd e FR et PR
entiviral asctlivity agaLirst var.ous & method

for producing a wet hand towel can be provided.

[Brief Description of Drawingsi
10015}

£IG. 1 1is & flowchart that illustrates a process Ior

producing a wet hand towel according to a first embodiment of the

-~ 4 o & P, 3 . . i T e m g
1. Z2 1s a2 diowchart that i1llustrates & process

A/J
£
&

producing a wet hand towel according to a second embodiment of the
present invention.
FIG. 3 is @& flowchart that illustrates a process for

producing a wet hand towel according to a third embodiment of the

present invention.

{Description of Embodiments)

Hereinafter, & description Is made of a wet han

.
of

Cowel

to the present invention, a wet hand towel has a substraie
containing & composition including VOSQs,  Ki:HI (VO) = (SbWalsz) 01,

~-~

ion . < b . B . 3
Mag[SbWe0s:], oxacillin and S-chloro-2-(Z, é-dichlorophenoxy) pheno
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As & supstrate of fhe wel hnand towel according tTo Lhe present

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

. — SRR N - gy b e A .

As & material of the towel, cotion or
PR, JO% o QU R P T o . T
addition, allowing the substrate (0 contaln & predeterminged amount

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

Hereinafter, a description is mede of & method for
producing a wet hand towel according to a first embodiment of the
present invention. In the wet hand towel of this embodiment, &
towel is mainly used as & substrate. In addition, the wet hand
towel of this embodiment is 2 zo—called wet hand towel for rent,

that 1s a towel is

towel is recovered.
te this embodiment i performed so as to fulfill ¢
for sanitary treatment of wet hand towel etc.” from the Ministry
of Health, lLabor and Welfare.
10018}

FIG. 1 is =2 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 laundn

machine are put the towel that has been used in a restaurant or

k] “ 3 3 ! + -, o Jou i
ievel for a predetermined period of time egqual to or mere than 10
g gy e s o - e, N R £ wan ey - s o .

minutes at a predetermined temperature f{ecgual o or more than
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mol, oxacillin of preferably 0.1 to 30 mol, more preferably 5 to
15 mol, and irgasan of preferably 1 wol or less, more preferably
0.2 mol or less, with respect to KyH[ (VO);(SbWs0:)2] of 1 mol.

In addition, 41t i1s particularly preferable that VOSO,,
KH[ {(VO) 5 (SWg0s3) 2] , Nag [SbWsOs:] and oxacillin be used at a molar
ratio of 5.5 : 1 : 17.3 : 12.5 in the order. Moreover, it is,
particularly preferable that the compounding amount of irgasan be
less than each of the compounding amounts of the other four
compounds, for example the compounding amount of irgasan being
around 10% of Ky H[ (VO);{SbWs0s3),] at a molar ratio.

{0022}

VOSC,, KiH[ (VO);{(SbWeOs3) 2] and Nag [SbWs0:3]1, which constitute
the MPM composition, 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 each of the compounds belonging to the PM compounds has its
own bioactivity such as an antibacterial activity and antiviral
activity, as disclosed in Literature 2 (Jourmal 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 which typically 4 or & oxygen
atoms are coordinated to a metal atom or the like to form a
tetrahedron or octashedron asgs a basic unit, and the basic units
couple with each other through their edges or peak points.

{0023}
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Oxacillin is an antibiclic substance exhibiting an activity

Staphyioccooous aureus, as well as a

vity against viruses such as influenza

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

compound having an antlibacterial activity against

O

ommen Lacteri

Winer the MM compositicn ls dissclved in water for use as

an agueous solution, the MPM acueous solution should be prepared

A

such that each of the cowpounds which constitute the MM

compositicn has a minimum effective concentration or higher. The
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irgasan, which constitute the MPM  composition, have  the
concentrations in the MPM aguecus sclution preferably from 1 to 50,

from 10 to 300, from 50 to 1508, from 5 to 200 and from .01 to 3

o

[

he

pg/ml, respectively, more pﬁw‘a"abjy from 20 to 40, from 50 to 150,
from 500 te 1300, from 50 to 200, and from 0.1 te 1 ug/nl,
respectively. in addition, the CORMPOUNAS of VO

KysH (VO) 3{85WaD3) 21, Nag [ Sog

O

axacillin  and  irgasan, which

constitute the MPM composition, hav

ke

the concentrations in the MPM

o
o
@
Q
£.

3]
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am 3 2yt emnylav s T e £ AT v o -
solution partlounlarly prefersbly of 25, 115, 1000, 100 and

In addition, as long as the MPM composition is at 100°C or

3 N mleme S wlems s ey O - o5it .
Lowey, That 13 g aquedus sclution & the MPM composition does
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the MPM corpesition can maintain the antibacterial
activity and antiviral activity, and such activities are
relatively stable even when temperasture is raised. The compounds
which oonastirute the MPM compo not react to each other,
5 nor inhibit the antibacterial activities or antivirael activities
the individual compounds have. Moreover, they are safe compounds
so as not to cause skin surface roughening on the human body,
Furthermore, the MPM composition is a safe compound 8o 23 not to
accumulate in the bhunan body
10 {0026}
After the third rinsing has
dewater

completed, high speed
! ormed for a predetemmined period of time [step
8. This step allows the towel to contain a predetermined amount
of water and further the MPM composition, in addition, after
1% allowing the towel to contain the MPM composition, forming the
towel into a predet wd shape
of the

&
o)
S
[]
m
D
o
R

n the wet hand towel
invention. the forming the towel intc the
hape can be achieved th

hrough folding or winding ug
in addition, after the towsl is fomed into a
predetermined shape, the towel may be wrapped with a £il

The
The dj t

water including the MPM composition and the
like drained from the cleaning tank is collected in a treatment
tank  thet perfoms a3  discharged water treatment Dy 2
microbiclogicel treatment method.

006273
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aguesus solution rather than an organic sclvent, and with the use
e , e . 5 P . o
of the MM composition, it is zlso possible to prevent the effect

on the human body, such as skin surface roughening.

T PP RS A4 < B 3 B - SEAS } PR Tt SR o ~ -
In adaivion, it is aizo possible for the wet hand towel o

=

contain et e low cost a composition having  an  excellent

L

antibacterial activity and excellen antiviral  activity.

Purthermore, the MPM composition has also an antifungal effect,

and thus it iz pessible for the wet hand towsl to contain at & low
cost a composition having an antifungal effect.  Moreover, the

discharged water incliuding the MPM compesition dees not have such

an adverse effect on microorganisms (bacteria) as to deaden them
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that performs a microbiclogical treatment

Note that, although in the above-menticoned first embodiment,

The MPM composition is
rinsing, the MPM compes:ition may be contained in a towel during
any cf the steps ag long as Lne MPM composition can be containsd

in the towel., For example, the MPM composition may e contained

s T 4 . y ! . .
altermatively a towel may e irmersed in the

RS
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inside a towel dipping tank after the high speed dewatering, in

N

such a way as step SZ1 in FIG. Z as described below, thereby the

MPM aquecus solution
towel may be formed into a2 predetermined snape, and then spraved

with the MPM agueocus soclution or the like, thereby the MMM

2

s,

composition being contained in the towsl.

Next, a description is made of a method for producing & wet
hand towel according to & second embodiment of The present
invention. HNote that in the method for producing & wet hand towsl
according to this second embodiment, instead of a recovered towel
used as a substrate in the first embodiment, a new towel is used.
Becordingly, the same detalled description is omittsd as that of

the first embodiment, but & detailed description is made of only a

A new towel is put into & cleaning tank, and prewashing is

performed under a predetermined water level for several minutes at

ot}

predetermined temperature without the drum being rotated {step

2

511). Then, & desizing agent and 2 refining and penetrating agent

are put therein, and  maELn washing  is DErTOormas unger  a

to or more than 19 minutes at a predetermined temperature such as
80°C (step S12), followed by cooling down for & opredetermined

- I oo~ . . e -~ (O S \ m ) - Q. .
pericd of time at a predetermined temperature such as 60°C (step
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Then, rinsing and low speed dewatering are periomed, as

indicated in step 2314 to step 337, in which the trestments are the

Jo - Lam e fron e S S o Ly e £ s G T W £
sSame as inostep 22 to step S6 in the flow chart of

Thereafter, third rinsing is performed for & prederermined

“}

period of time at & predetermined tamperature in which the water
level in the cleaning tank is brought to a predetermined level
with the use of clean water, along with Niccanon (made by Nicca

Chemdcal Co., Ltd.} is added to reach 1 ¢/L (step S£18), followed

by high speed dewatering for a predetermined period of time {(step

nen, the towel fthat nas undergone
dewatering is taken out of the cieaning tank, and the towel is
O g

ried for a predetermined period of time at 80°C in a drying

Liowed to contain the

1.__

machine {(step 20). Thersafter, the towel is a
above-mentionsed MPM composition (step SZ1). Here, examples of the

method for allowing to contain the MPM composition may include,

ut not particul a method for lmmersing & towsl in

i. -t
3]
H
fot
g
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5

an agueous sciution in which the MPM composition is dissolved, or

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

r
wr
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and then

the compounds of VOO0, Ki:BE[ (VO
and  irgasan, which constitute

concentrations in

~,

1000,

for immersing a towel.
MEM agueous solution
arttached to tha towel. A

stirred

the MPM aqueous
100 and 0.6 ug/ml,
el may pe immersed with the use of &
Moreover, the
with the zid of

reer

in a towel dipping tark that has a

oo form the agueous sclution

is dissolved (the MEM acquescus
cowel taken out of Lhe cieaning

this time,

oxacilliin

soluticn preferably of at least

respectively. In addition, the
crane aquipped with a jig

rowel may be lmnersed in
a buoyancy prevernting weight
MPM

the aguEOUs

sufficiently infiltrated into the towel In the towel dippoing tank,
the towel is taken out of the towel dipping tank, lifted and left
ag it dis until the MPM agqueous solution drops from the towel. Thern,
e towel is pressed with the use of & pressing machine Ior
several minutes.
{0036}
Then, forming into & predetermined shape the towel which

has

the towel with the use

the moisture-vapor

embodiment is prefsrably equ

contained the MPM composi

produce the wet hand towel according to

Transmission rave of

ticm, film

and then wrapping with a
& wrappling machine

+ . R S
the embodiment. Hote that

[ Y

the

lower than & predetermined
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tank “hat erform : ged - Lreatment b a
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MECronicd \)C,u Tard

for producing a wer hand towel of

this second embodiment, it is possible to produce the wet hand

2

towel having an antibacterial activiity against varicus kinds of

oy

scteriz and an antiviral activity against varicus kinds of
viruses. In addition, with the use of an agueous soliution rather
than an organic solvent, and with the use of the MPM composition,
it is alsc possible to prevent the effect on the human body, such

e s a s ye e aed B
2% SRIN Surrace rougneaning.

In agdizion, 1t is alsc possible for the wet hand fowal to

contain at a low cost a composition having an  excellent

antibacterial  activity and excellent  antiviral  activity.

1 - —e . - " - MR o - £
Furthermere, the MPM compesition has also an antifungal effect,

cost a composition having an antifungal effect. Morecver, the

discharged water including the MPM composition does not have such

. F 4 . Yoy e g gt . e U [
&n alversg elLIsadt On MiCrodrgaltisms (f}dv;cf.l.d) a% To geaden Them

i e b - " L [P L ' £ L. 2 - o -
in the treatment tank that pericmms a microbislogical treatment

Note that the laundry nme

Ll ¥

RN T R 39 - ¥
s not particu-arly limited
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laundry machine may be used i

R 3 L PR N .
LEINGTY rzcnine  may  oe

prewashing, malin washing,

perform

In sddition,

in the above-menticned first and second
examples, and thus may be modified appropria

type or color of the substrate.

e

00413
Next, a description

according

fowel

invention., Note that in
according to this embodimaent, instead

sulbstrate in the first embodiment, paper,
like 1s used.
i00472)

First of all, & roll subsitrate made

fabrics, and a

machine

e
Fang

The webt

W
=2t

< -~ Py : -y . eyt
ioned first and second

for prewashing,

the processes for producing

tely

erbodiments. A

main washing,

tre wet nand towel
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& Qnly

embodiment
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depending o the
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predetermined size by a rotary cutter

hangd  towel

- P ‘
producing machine has (step 833), and the cut ig wrapped

{abaop 5343, with Chis w
¢f the ambodiment may be produced.
100433
Bccording to this third embodiment, it is possible o

" S - ! \ L —- - b Yo oy A - P P
produce the wet hand towel having an antibacterial activity

against various kinds of bacteria and an antiviral activit
against various kinds of viruses. In addition, with the use of an
aguecus solution rather than an organic solvent, and with the use

of the MPM composition, it is also possible to
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on the human pody, such as skin surface rougheni

ost & composition having an excellent antibacterial activity and

in addition, because in the third embodiment vaper or
nonwoven fabric is used as a substrate, it is possible to produce
a cisposable wet hand towsl having

activity and ewcellent antiviral actiwvity., Fuarthermore, zhe MMM
composition has alse an antifungal sffect, and thus it is possibkle

& s 3 N i~ N # 3 o~ i - -\ b o
for the wer hand towsl to contaln at a low cost a composition

having an antifungal

T JEAPRC IR LG S N, o - B LT B Ty % - S oy o FUSN . % ey nmi
Jacaltion, The wet hand towsl produced throughn the method

o~ ps s P e = M s Yoy g 3N o wm ]
for procucing & wet hand towel sccording to the third embodiment
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will satisfy the sanitary standard for a paper wet hand towel

prescribped by Japan Cleansing Wipes Industry Association.

!

FaTew ]
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{
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note vhat the nand towel produced through this third

s . P 3 o} £ P 4— @3 13 o oo o 5 s
enbodiment may be in the form such that the substrate pieces cut

Dy piece, or may be in the fom of so-called wet wipe such that

step $33 are stored in a2 package such as a bottle so as to be

zken out of this package piece by plsce.

e

taken out plece by piece, it is preferable

o
3

in order o
for the substrate te be formed into a folded or rolled shape
suitakble to be taken out pisce by pilece through an ouiput port

provided through the package.

in each of the above-mentione

’"’i
g
L7
1
E
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the wet hand towel is allowed to contain the MPM composition, but
the wet hand towel may further be allowed o contain another
ingradisnt such as a medical agent. In this case, for example, in
the third ambodiment, the MPM aguecus solution is sprayed in which
another medicinal soiution for wet hand towel, moisturizing agent

.

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

agent include fulvic acid, hyalurcnic acid, royal ‘elly, glyoerin
and soybean extract. The MEM aqueous sclution does not irhibit the
effect of such another medicinal solution for wet hand towsl,
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ard the antibacterial activity,

antiviral activity and antifungal efficiency of the MPM acqueocus

‘ e o o P o b 3 e e % on b = .. ) e Y owan
sclution are not a&iso inhibkited by such ancther medicinal solution

- . 3 - ; - s voe
[ I e I e Y~ R L R R Y T Y Ly S, T gem
Lor wel nand towel, moelSTurlzing agent oy the llke.

{0648}

Alsc, in each of ithe above-mentioned erbodiments, the wel
hand towel is allowed to contain the MPM compoesition, but soap

such as hand soap, or & sanitary product such as a mask and cotton

swabh may be allowed to contain the MPM composition. In addition,

may De allowed to contain the MPM campesition. NMorsover, &
cosmetic product such as lotion or smulsion may be allowed fo
cortain the MPM composition. Furthermore, & filter for esthaust of
a car may be allowed tLo contain the MPM corposition, and & filter
of an  air-conditicner may be allowed to contain the MPM
composition.

{0049}

Also, the MPM aguecus sclulion mey be filled in 2 spray can

- S [, - o - PR S P B e T - o PP . ~ . . & prnge
an as Lo be used ag an antibacterial an ANTAVIYaL agent  Lov
. - - A w NPT ~ - < T sy 5 -y £ o LRy
residence, which is for use in, for example, a floor or in a
house or the like, tiles of a table or the like instalied in &

i . el - ¥ - T I e - o 13 .y e v Ty e
wood or the like in a house. In addition, the MPM aoueocus soluvion
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agent for cloth, which is for use In z lavatory, bath, kitchen,
cloth, or the like, Morecver, the MPM aguecus seolution may bDe used

ote that because the MPM squeous soliution

s pievE FR S S R o 3y oA e T N P Ry VS
doss not  drhibit the effect of ancother ingredient a8 &
medical agent, and the antibacterial activity and antiviral

activity of the MPM agquecus solution are not also inhibited by
another medical agent or the like, as described above, the MPM

acueous solution may alse be allowed to contain such anotner

3

medical agent or the like.

the MPM aqueous soiution is indicared in Table 1, whers the MPM
compasition is dissolved in warey in which VOSCs,
KisH i (VO 3 (ShifeUssi 0], Nao{SbWels], oxacillin and irgesan  are
combined at a molar ratio of 5.5 ¢+ 1 ¢ 17.3 ¢ 12.5 : 0.1 in the

order.
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present invent lon with reference to the Ix moLes.

{(Test fory inspection and washing of common hacierium;

{ -3
5 First of ail, a2 towel as a specimen was washed, dewat

and rinsed with the use of a washing machine {130K washer).

ered

steps 1n wWHlch the washing maching was ussed were perLormed as

indicated in Table 2. In short, a main washing was performed

Lime and a rinsing was perfcrmed three times, in sach of the

one

i
il

10 washing and the second rinsing being added 2000 cc of sodium

addition, in the third rinsing was added an MM composition as
15 cc of an MPM acueocus sclution including 25, 115, 1000, 100 and

ug/ml, of VOSQ,, KMl (VO);(SWelssizl, Nao[ShWeOnl, oxacillin

4

R . % i o -
L3 0 1205 0 0.1 in the order.
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x1)
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D

"

_ L Time . R | Consumed |
Step ‘ CDetergents etc. :
{iminut : j amount
; : Sodium b
! . “ . . ' ' ‘lfr('}(}(m—-
: 95T . v iy et B o e . ¢ SRS CT
5 Main washin Ql o . ; hypochiorite {ag) e
. temperature £5°C middie | 10 ;
; water level : : Cosmo Clean . 1EQC0cc
: : TRZG00 500cc
Low speed dewatering ! 1 : - : -
Rinsing 1 temperature 3 : ‘
40°C high water level : ; z
Low speed dewatering 1 : - ! - :
j i i :
! : 3 ' , vz i
Finsing 2 high water ; Sedium : .
e i ! 3 D 1 Z2000cce
level ' . hypochlorite{ag) !
; : : X e
. Low speed dewatering | 1 f - ; .
insing 3 middle water | - : MPM aguesous '
R ! 5 : Olcc |
level : : sclution !
| High speed dewatering | £,5 : ~ ‘ - i
{G05¢)
Supsequently, & Stomachere method was performed to vield an

extract, which was then used as a sample.
sterilized polvethylene bag for Stcmachere were

100 ml of sterilized saline, which were treated in the
for approximately 2 minutes to vield an extract

in the Stomachere method o yield the exiract,
towels were used, including & towel ‘ust after

. . . .
IOOm TemReYature in &

put

As

oy
e

one towel and

week from the washing, and a towel stored at room temperature in a
factory for two weeks from the washing. In addition, for =sach
condition, twe specimens (towels) were subjected to the test for
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To this was added approwimately 15

approximetely 45°C.
cocled to

approximately 5

Land

e

3o
o

for the common bacterium ther resulted From

o

[

=S

(€3}

COFIRON

Ther, 1 wl of the sanmple was collected and diluted 10 times
stages with the use of & sterilized saline, and 1 ml of
cof the diluvted solutions was placed onto & sterilized Petri

ml of &

The mixturs was

'

solidify, and the sclidifie

wli of an additional s

ot
i
3
2
-'«;
]
[o8

WL 3 T, - "
SCLLGLILRA WaS revaersed

been previously disscolved a

rotated and mix

standard agar

kept  at

and

and cultured st 35°C for
colonies occurred were coounted and the nmber of

. : - < o, 3 x - -1 RN R . L s} . i
bacterium was estimated by & calculation. The nurber

specimsn

dish for one

for the common bacterium

n the

e

8
t
o
1
o
ot
Q.
e
¥
[
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the

of bacterium

the sample cultured ir

~F
L

$ame Trestment as that in Example was performed
that the amount of the MM amuecus solution added in the
ing was 150 cc. In addition, the nurber cof bacterium for
from the sample cultured in the

o
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Petri dish for one specimen {(towel), and the nurber of bacterium

for the common bacterium that resulted from the sample cultured in

the Petri dish for another specimen (towel) were indicated as B-1

and B-2 in Table 3, respectively.

{0060}

{Table 3}

Result of bacterial inspection

[Number of common bacterium]/g

A-1

A-2

B-1

B-2

Those brought into inspection
institute on that day, stored at
35eC for two days in inspection
institute, cultured, followed by

bacterial inspection

72,000

91,000

58,000

47,000

Those stored at room temperature for
one week in factory from washing,
then sent or brought into inspection
institute, stored at 35°C for two
days in inspection institute,
cultured, followed by bacterial
inspection

61,000

58,000

17,000

17,000

Those stored at room temperature for
two weeks in factory from washing,
then sent or brought into inspection
institute, stored at 35°C for two
days in inspection institute,
cultured, followed by bacterial
inspection

55,000

59,000

31,000

28,000

{0061}

It is apparent that the more amount of the MPM aqueous

gsolution may suppress the growth of bacterium more, as indicated

in Table 3.

In addition, it is apparent that the bacteria decrease

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

found after the two weeks. Accordingly, an activity of the MPM

25
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manipulation and the corresponding results and mean values were
indicated in Table 4.
{0065}

{Example 2-2}

The same treatment as that in Example 2-1 was performed
except that the amount of the MPM aqueous 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 4.

{0066}

{Comparative Example 2-1}

The same treatment as that in Example 2-1 was performed
except that the MPM agueous solution was not added in the third
rinsing. Note that four specimens were subjected to this
manipulation and the corresponding results and mean values were
indicated in Table 4.

{0067}

27
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{Table 4}

Specimen Infectious Mean infectious
number titer of wvirus titer of virus
1 1.5x10°PFU/mL
2 4x10°PFU/mL
Example 2-1 1.15x10°PFU/mL
3 2.6x10°PFU/mL
4 1x10%PFU/mL
1 1.5x10%°PFU/mL
2 4.5x10°PFU/mL
Example 2-2 2.5x10°PFU/mL
3 1.25x10%PFU/mL
4 2.75x10%*PFU/mL
1 8.25x10*PFU/mL
. 2 5.75%x10*PFU/mL
Comparative 7. 06x10*PFU/mL
Example 2-1 3 4.75x10*PFU/mL
4 9.5x10*PFU/mL
{0068}

According to these results, an antiviral effect of the MPM
composition is demonstrated such that the mean infectious titer of
virus when the MPM composition is used becomes approximately 1/100
of that when the MPM composition is not used.

{0069}

(Test for inspection and washing of Bacillus cereus)

{Example 3-1}

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, based on 10 quantitative test, 10.1

28
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bacterial solution absorption method in JIS L 1902:2008 of
“Testing for antibacterial activity and efficacy on textile
products”, an antibacterial activity test for the towel as a
specimen was performed. In the antibacterial activity test, one
bacterial strain of Bacillus cereus IF013494 was used. In addition,
the specimen was not subjected to a high pressure steam
sterilization (121°C, 15 minutes). Moreover, a towel was used as a
control to which the MPM agueous solution had not been added in
the third rinsing.

The mumbers of living bacterium in test pieces just after
the inoculation of Bacillus cereus and after the culture at 37°C

for 18 hours were measured and indicated in Table 5.

{0070}
{Table 5}
Number of iiving bacterium
, per test piece
Bacterium . Test
Section .
tested piece
Measurement Measurement Measurement
-1 -2 -3
Just after
. . Control 1.9%x10° 1.9x10* 2.0x10*
inoculation
Bacillus After Specimen  1.6x10%* 1.9x10%* 2.8x10%
cereus
culture at
37°C for 18
hours Control 2.3x10° 1.5%x10° 1.8x10°

Control: standard textile (cotton)

Scolution for preparation of bacterial solution: 1/20 concentration
of Nutrient Broth

Method for measuring number of living bacterium: pour plate
culturing method

29
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demenstrated such that the numbers of living bacterium of Bacillus

>

cereus and Hacillus csreus (spore) when the MPM composition is
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used can be suppressed, compered Lo Inese when the MPM compesition

18 LGOL used.

periormed with the use of a washing machine in the same way as
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Example 1-3, and & Stomachere method was perfomed to vield

extract, which was then used as a sample. The sanple was diluted
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s to produce gpecimen diluted solutions {100 times, 1000 times,

and 100060 times diluted scolutions from the specimern, which were

/20 concentravion of Notrient Broth), into 10 mbL of

each of which .1 mL of & test hacteriazl
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clution was inoculated

Here, the test bacterisl sciution used was prepared such
that a test bacterium [(Staphylococcus aureus, 11D 1677 (MRSAY) had
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{Table 7}

Number of living bacterium {(/ml)
Bacterium N . i5 2
R Ssubiect Concentration Sgarting 1 hourx .
restea . seconds o hours
time ;s later ..
later iatar
100 times
diluted 7.3x10°  6.0x10% 7.0x10%  1.4x10”
spluticn
1000 times
o : e : RN . 5o “ = P
Specimen diluted F.axi0% 0 5.4%310° 0 6.1w10 5.0%10
MRSA solution
10000 tines
4 - o o n ey POETLY
diluted 7.3x10 &.0x10°  5.&x1Q 4.1»10
solution
5 - - & " " - & PR
Control - 7. 3100 B X 6£.7%30 1.0x16°
Yoo Rumoer of living bacterium of control was measured just aiter
incculation of bacterial solution, this point being regarded &s
starting time
Control; 1/20 congcentration of Nutrient Broth
*»+ @ Hot applicaple
{0078}
As indicated in Table 7, an effect of the MPM composition
S against MRSA is demonstrated such that the number of living
pacteriun of MRSE when the MPM composition iz used can e
@y Vs O S G, AOTRS Tart T AT e Fhe MDM oevereyeat oyt omer g
SUPDressed, Comparad TO That wWhen The MEY COmpoeslilon L8 Nol usec.
oy
{(Measurement of discharged water)
The discharged water Lnch vhe MPM composition drained
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{Claims}
{Claim 1}

A wet hand towel, having a substrate containing a
composition comprising VOSO,, KyHI[ (VO)3(SbWeOsz)2], Nag[SbWeOssl,

oxacillin and 5-chloro-2-(2,4-dichlorophenoxy)phenol.

{claim 2}

A method for producing a wet hand towel, comprising the
steps of:

preparing a substrate; and

allowing the substrate to contain a composition comprising
VOSOs, KyHI(VO)3(SkWsOs3)2] , Nag[SbWsOx], oxacillin and S5-chloro-2-

(2, 4~dichlorophenoxy) phenol.

{Claim 3}

The method for producing a wet hand towel according to
claim 2, comprising the step of

washing the substrate,

wherein the step of washing is performed before the step of

allowing to contain.

36



WET HAD TOWEL AND METHOD FOR PRODUCING THE SaME
Abstract
A substrate contains 3 composition including VOS8O,
Ky:H{(VO) 3 (SDWCs3) 2], Nae [SOWuOss] oxacilliin  and S-chloro-2-~{2,4-

S dichlorophenoxy)phenol.,

{No sultable figuvre)
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