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{0001} 

The present invention relates to a wet hand towel 

(Gshibori) which contains a composition having an antibacterial 

activity and antiviral activity, and a method for producing the 

1o wet hand towel. 

{Background Art} 

10002} 

As a wet hand towel (Oshibori), a wet hand towel for rent 

15 based on a fiber product such as towel, or a disposable wet hand 

towel based on paper or ncnwoven fabric is mainly known. Depending 

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

or viruses may attach to and grow in the wet hand towel. 

{0003} 

2 0 Against such bacteria or viruses, the use of paraben or 

highly-concentrated alcohol, is considered, which may cause skin 

surface roughening. Accordingly, Patent Literature I discloses a 

disposable wet hand rowel which has an antifungal effect with the 

use of an aqueous solution including e-polylysine and an alkali 

2 5 metal salt of sorbic acid. 



{Citation List} 

{Patent Literature} 

{0004} 

5 

{Summary of Invention} 

{Technical Problem} 

{0005} 

However, because the disposable wet hand towel of Patent 

10 Literature 1 may allow various kinds of bacteria and viruses 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 bacteria and an antiviral 

activity against various kinds of viruses. 

15 {0006} 

In addition, a wet hand towel for rent is used in a. rental 

destination, such as a restaurant, showroom, office and beauty 

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

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

2 0 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 requires that 

the number of bacterium after the -washing should be equal to or 

less than the standard value. 

25 {0007} 

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. Accordingly, it 

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

antibacterial activity against not only a specific bacterium but. 

5 also various Kinds of oactena, and an antiviral activity against 

not only a specific virus but also various kinds of viruses. 

{0008} 

Here, for the purpose of acquiring a composition which has 

an antibacterial activity against various kinds cf bacteria and an 

10 antiviral activity against various kinds of viruses, it is 

considered that a plurality of compounds are combined, each cf 

which has an antibacterial activity against a specific bacterium 

or an antiviral activity against a specific virus. However, when 

the plurality of compounds are randomly selected to be combined, 

15 the combined compounds often react to each other or inhibit the 

individual antibacterial activity or antiviral activity. Therefore, 

it is difficult to acquire such a composition which has an 

antibacterial activity against various kinds cf bacteria and an 

antiviral activity against various kinds of viruses. 

20 {0009} 

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

towel (Oshibori) having an antibacterial activity against various 

kinds of bacteria and an antiviral activity against various kinds 

of viruses, and a method for producing a wet hand towel. 

O E. 

{Solution to Problem} 



{OCIO} 

As a result of earnest investigation by the inventors, it 

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

a specific antibiotic substance and a specific antibacterial agent 

5 are selected, these selected compounds do not react to each other, 

nor inhibit the antibacterial activities or antiviral activities 

the individual compounds nave, and thus the present invention has 

been completed. 

{0011} 

10 According to the present invention, a wet hand, towel 

(Gshibori) has a substrate containing a composition including 

V0S04, K]jH[ (VQ)3fSbi^Chj)2], Nas[Sh%033], oxacillin and 5-chloro-2-

(2,4-dichlorophenoxy)phenol. 

{0012} 

15 According to the present invention, a method for producing 

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

substrate; and allowing the substrate to contain a composition 

comprising VOSOa, KnH [ (VO) 3 (S&H&g):], Nas [Sbw9033], oxacillin and 

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

2 0 {0013} 

According to the present invention, the method for 

producing a wet hand towel (Gshibori) includes the step of washing 

t-he substrate, wherein the step of washing is performed before the 

step of allowing to contain. 

25 

{Advantageous Effects of Invention} 



{0014} 

According to the present invention, a wet hand towel having 

an antibacterial activity against various kinds of bacteria and an 

5 for producing a wet hand towel can be provided. 

{Brief Description of Drawings} 

{0015} 

FIG. 1 is a flowchart that illustrates a process for 

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

present invention. 

FIG. 2 is a flowchart that illustrates a process for 

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

present invention. 

15 FIG. 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} 

20 {0016} 

Hereinafter, a description is made of a wet hand towel 

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

to the present invention with reference to the drawings. According 

to the present invention, a wet hand towel has a substrate 

2 5 containing a composition including V0S04, KnH [ (VO) 3 (SbWc033) 2], 

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



As a substrate cf the wet hand towel according to the present 

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

As a material cf the towel, cotton or the like is used. In 

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

{0017} 

Hereinafter, a description is made of a method for 

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

present invention. In the wet hand towel of this embodiment, a 

10 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, 

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 performed so as to fulfill the "Guideline 

15 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. 

2 0 Main washing is performed in which in a cleaning tank of a laundry 

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

the like and then recovered, and a detergent (step SI), followed 

by low speed dewatering for a predetermined period of time (step 

S2) . Here, the main washing is performed under a middle water 

2 5 level for a predetermined period of time equal to or more than 10 

minutes at a. predetermined temperature (equal to or more than 



{0015} 

Subsequently, first. rinsing is oerformed for a 

predetermined period of time at. a predetermined temperature in 

5 which the water level, in the cleaning tank is brought high with 

the use of clean water (step S3), followed by low speed dewatering 

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 

10 tank is brought 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 S3), followed by low 

speed dewatering for a predetermined period of time (step S6). 

{0020} 

15 Thereafter, third rinsinq is performed for a predetermined 

period of time at a predetermined temperature in -which the water 

level in the cleaning tank is brought middle with the use of clean 

water, along with an MPM composition is added therein (step S7) . 

{0021} 

20 Here, the MPM composition is formulated from VOSO./, 

K]]H[ (VO) 3 (SbWoC>33)-J / Nag [SbWgOssj, oxacillin and irgasan (systematic 

name: 5-chloro-2-(2,4-dichlorophenoxy)phenol) at. a predetermined 

ratio. Here, the compounding ratio of these compounds is not 

particularly limited, but in the MPM composition are included 

25 VOSO4 of preferably 0.1 to 20 mol, more preferably 4 to 8 rnol, 

Na<,[SDW9O33] of preferably 0.1 to 30 mol, more preferably 10 to 20 



mol, oxacillin of preferably 0.1 to 30 mol, more preferably 5 to 

15 mol, and irgasan of preferably I mol or less, more preferably 

0.2 mol or less, with respect to [ (VO)2(SbWc.033) _-] of 1 mol. 

K11H[ (VO) 3(Sbw^Oss)2] f NasiSbWoG33j 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 KnH[ (VO) <(SDW9O33)2] at a molar ratio. 

{0022} 

VQSOJ, Ki;H [ (VO) 3 (SDW9O33) 3] and Na5[SbW9033], which constitute 

the MPM composition, are compounds belonging to a metal oxide 

cluster, called polycxometalates (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 (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 which typically 4 or 6 oxygen 

atoms are coordinated to a metal atom or the like to form a 

tetrahedron or octahedron as a basic unit, and the basic units 

couple with each other through their edges or peak points. 



Oxacillin is an antibiotic substance exhibiting an activity 

against bacteria such as Staphylococcus aureus, as well as a 

compound showing an activity against viruses such as influenza 

virus. When oxacillin is formulated with the PM compound, the 

5 antibacterial activity obtained can be higher than that obtained 

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

compound having an antibacterial activity against common bacteria. 

{0024} 

When the MPM composition is dissolved in water for use as 

10 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 V0S04, K3iH [ (VO) 3 (SbWgCh?)-], Has[SDW5O33], oxacillin and 

irgasan, which constitute the MPM composition, have the 

15 concentrations in the MPM aqueous solution preferably from 1 to 50, 

from 10 to 300, from 50 to 1500, from 5 to 200 and from 0.01 to 3 

jig/roL, 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 pg/mL, 

respectively. In addition, the compounds of VOSO4, 

20 Rn-H[ {VO)3{SbWg033)2] A Na^ [SbW^O^], oxacillin and irgasan, which 

constitute the MPM composition, have the concentrations in the MPM 

aqueous solution particularly preferably of 25, 115, 1000, 100 and 

0.6 ug/mL, respectively. 

{0025} 

2 5 In addition, as long as the MPM composition is at I00°C or 

lower, that is the aqueous solution as the MPM composition does 



not boil, the MPM composition can maintain the antibacterial 

activity and antiviral activity, and such activities are 

relatively stable even when temperature is raised. The compounds 

which constitute the MPM composition do not react to each other, 

nor inhibit the antibacterial activities or antiviral 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 so as not to 

accumulate in the human body. 

{0026} 

After the third rinsing has been completed, high speed 

dewatering is performed for a predetermined period of time (step 

S8) . This 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 into a predetermined shape will result in the wet hand towel 

of the present invention. Here, the forming the towel, into the 

predetermined shape can be achieved through folding or winding up 

the towel. In addition, after the towel is formed into a 

predetermined shape, the towel may be wrapped with a film or the 

like. 

The discharged water including the MPM composition and the 

like drained from the cleaning tank is collected in a treatment 

tank "chat performs a discharged water treatment by a 

microbiological treatment method. 

{0027} 



According to this first embodiment, it is possible to 

produce the wet hand towel having an antibacterial activity 

against various kinds of bacteria and an antiviral activity 

aqa mst various KJ. nos of viruses. in aeon, A on, worn i..no use of cio 

aqueous solution rather than an organic solvent, and with the use 

of the MPM composition, it is also possible to prevent the effect 

on the human body, such as skin surface roughening. 

{0028} 

In addition, it is also possible 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 composition has also 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 including the MPM composition does not have such 

an adverse effect on microorganisms (bacteria) as to deaden them 

in the treatment tank that performs a microbiological treatment 

method. 

{0029} 

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

the MPM composition is contained in a towel during the third 

rinsing, the MPM composition may be contained in a towel during 

any cf the steps as long as the MPM composition can be contained 

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

into a towel during the first rinsing or the second rinsing, or 

alternatively a towel may be immersed in the MPM aoueous solution 



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

such a way as step S21 in FIG. 2 as described below, thereby the 

MPM aqueous solution infiltrating into the towel. In addition, a 

towel may be formed into a predetermined share, and then sprayed 

with the MPM aqueous solution or the lite, thereby che MPM 

composition being contained in the towel. 

{0030} 

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

hand towel according to a second embodiment 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 a detailed description is made of only a 

dirferent part. 

{0031} 

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

performed under a predetermined water level for several minutes at 

a predetermined temperature without the drum being rotated (step 

Sil) . Then, a desizing agent and a refining and penetrating agent 

are put therein, and main wasning is performed under a 

predetermined water level, for a predetermined period of time equal 

to or more than 10 minutes at a predetermined temperature such as 

80°C (step S12), followed by cooling down for a predetermined 

period of time at a predetermined temperature such as 60°C (step 



Then, rinsing and low speed dewatering are performed, as 

indicated in step S14 to step S17, in which the treatments are the 

same as those indicated in step S3 to step S6 in the flow chart of 

5 FIG. 1, respectively, so the description thereof is omitted. 

{0033} 

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 brought to a predetermined level 

10 with the use cf clean water, along with Niccanon (made by Nicca 

Chemical Co., Ltd.) is added to reach 1 g/L (step S1.8) , followed 

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

SIS) . 

{0034} 

15 Then, the towel that has undergone the high speed 

dewatering is taken out cf 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 

above-mentioned MPM composition (step S21). Here, examples of the 

2 0 method for allowing to contain the MPM composition may include, 

but not particularly limited to, a method for immersing a towel in 

an aqueous solution in which the MPM composition is dissolved, or 

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

MPM composition is dissolved. 

25 {0035} 

When the towel is immersed, for example, clean water and 



the MPM composition are put in a towel dipping tank that has a 

stirring function, and then stirred to form the aqueous solution 

in which the MPM composition is dissolved (the MPM aqueous 

solution), and subsequently the towel taken out of the cleaning 

tank is put in the towel dipping tank to be immersed. At this time, 

the compounds of VOSO4, K:ilH [ (VO) 3 (SbwiO;^)-3, Na$ [SbWsCHs], oxacillin 

and irgasan, which constitute the MPM composition, have the 

concentrations in the MPM aqueous solution preferably of at least 

25, 115, 1000, 100 and 0.6 ug/mL, respectively. In addition, the 

towel may be immersed with the use of a crane equipped with a jig 

for immersing a towel. Moreover, the towel may be immersed in the 

MPM aqueous solution with the aid of a buoyancy preventing weight 

attached to the towel. After the MPM 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 MPM aqueous solution drops from the towel. Then, 

the towel is pressed with the use of a pressing machine for 

several minutes. 

{0036} 

Then, forming into a predetermined shape the towel which 

has contained the MPM composition, and then wrapping with a film 

the towel with the use of a wrapping machine (step S22) may 

produce the wet hand towel according to the embodiment. Note that 

the moisture-vapor transmission rate of the film used in this 

embodiment is preferably equal to or lower than a predetermined 



The discharged water including the MPM composition and the 

like drained from the cleaning tank, is collected in a treatment 

tank that performs a discharged water treatment by a 

microbiological treatment method. 

5 (0037} 

According to the method for producing a wet hand towel of 

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

towel having an antibacterial activity against various kinds of 

bacteria and an antiviral activity against various kinds of 

10 viruses. In addition, with the use of an aqueous solution rather 

than an organic solvent, and with the use of the MPM composition, 

it is also possible to prevent the effect on the human body, such 

as skin surface roughening. 

{0038} 

15 In addition, it is also possible 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 composition has also an antifungal effect, 

and thus it is possible for the wet hand towel to contain at a low 

20 cost a composition having an antifungal effect. Moreover, the 

discharged water including the MPM composition does not have such 

an adverse effect on microorganisms (bacteria) as to deaden them 

in the treatment tank that performs a ird.crobiologi.cal treatment 

method. 

25 (0039} 

Note that the laundry machine is not particularly limited 



for use in the above-mentioned first and second embodiments. A 

laundry machine may be used that has one cleaning tank, a batch-

type laundry machine may be used that individually performs a 

piewash.uiQ, main wash-Liic, i.iusj_iig ones the i-ine j.n & smule tanK, 

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

plurality of baths in parallel each for prewashing, main washing, 

rinsing and the like so as to perform, laundering while moving the 

object to be laundered such as a towel among the baths. 

{0040} 

10 In addition, the processes for producing the wet hand towel 

in the above-mentioned first and second embodiment are only 

examples, and thus may be modified appropriately depending on the 

type or color of the substrate. 

{0041} 

15 Next, a description is made of a method for producing a wet 

hand towel according to a 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 

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

10 iiKe J_S usee. 

{0042} 

First of all, a roil substrate made of paper or nonwoven 

fabrics, and a wrapping film are set on a wet hand towel producing 

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

2 5 predetermined size by the wet hand towel producing machine, and 

the MPM aqueous solution is sprayed to the folded substrate from 



above and below (step S32) . Thereafter, the substrate is cut to a 

predetermined size by a rotary cutter that the wet hand towel 

producing machine has (step S33), and the cut substrate is -wrapped 

5 of the embodiment may be produced. 

{0043} 

According to this third embodiment, it is possible to 

produce the wet hand towel having an antibacterial activity 

against various kinds of bacteria and an antiviral activity 

10 against various kinds of viruses. In addition, with the use of an 

aqueous solution rather than an organic solvent, and with the use 

of the MPM composition, it is also possible to prevent the effect 

on the human body, such as skin surface roughening. In addition, 

it is also possible for the wet hand towel to contain at a low 

15 cost a composition having an excellent antibacterial activity and 

excellent antiviral activity. 

{0044} 

In addition, because in the third embodiment paper or 

nonwoven fabric is used as a substrate, it is possible to produce 

2 0 a disposable wet hand towel 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 towel to contain at a low cost a composition 

having an antifungal effect. 

2 5 In addition, the wet hand towel produced through the method 

for producing a wet hand towel according to the third embodiment 

17 



will satisfy the sanitary standard fcr a paper wet hand towel 

prescribed by Japan Cleansing Wipes Industry Association. 

{004 5} 

Note that the wet nana towel produced through this third 

5 embodiment may be in the form such that the substrate pieces cut 

to a predetermined size in step S33 are individually wrapped piece 

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

the plurality of substrate pieces cut to a predetermined size in 

step S33 are stored in a package such as a bottle so as to be 

10 taken out of this package piece by piece. 

{0046} 

In order to be taken out piece by piece, it is preferable 

for the substrate to be formed into a folded or rolled shape 

suitable to be taken cut piece by piece through an output port 

15 provided through the package. 

{0047} 

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 further be allowed to contain another 

2 0 ingredient such as a medical agent. In this case, for example, in 

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

another medicinal solution for wet hand towel, moisturizing agent 

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

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

2 5 and soybean extract. The MPM aqueous solution does not inhibit the 

effect of such another medicinal solution for wet hand towel, 



moisturizing agent or the like, and the antibacterial activity, 

antiviral activity and antifungal efficiency of the MPM aqueous 

solution are not also inhibited by such another medicinal solution 

for wet hand towel, moisturizing agent or tne like. 

5 {0048} 

Also, in each of the above-mentioned embodiments, the wet 

hand towel is 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, 

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

use in a lavatory, bath, kitchen, tableware, cloth or the like, 

may be allowed to contain the MPM composition. Moreover, a 

cosmetic product such as lotion or emulsion may be allowed to 

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

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

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

composition. 

{0049} 

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

2 0 so as to be used as an antibacterial and antiviral agent for 

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

house or the like, tiles of a table or the like installed in a 

house, and a fixture and furniture made of metal, plastic, glass, 

wood or the like in a house. In addition, the MPM aqueous solution 

2 5 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 



agent for cloth, which is fcr use in a lavatory, bath, kitchen, 

cloth, or the like. Moreover, the MPM aqueous solution may be used 

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

aces not mhnoit the efiect of another ingredient sucn as a 

medical agent, and the antibacterial activity and antiviral 

activity of the MPM aqueous solution are not also inhibited by 

another medical agent or the like, as described above, the MPM 

aqueous solution may also be allowed to contain such another 

medical agent or the like. 

{0050} 

Here, the MIC (minimum growth inhibitory concentration) of 

the MPM aqueous solution is indicated in Table 1, where the MPM 

composition is dissolved water in which VOSO«, 

KiiH [ (VO) 3 (SbW9033) 2], NaofSbWoOssJ , oxacillin and 

combined at a molar ratio of 5.5 

order. 

{0051} 

12.5 

.rgasan are 

: 0.1 in the 



{Table 1} 

Classification Species MIC (pprrQ 

Gram positive 
bacterium 

Staphylococcus aureus 0.1 
Gram positive 
bacterium 

Streptococcus aureus 10 Gram positive 
bacterium 

3a ci i ; u s sub:; ills -

Escheri ch i a co1i 3 

Gram; negative 
bacterium 

Proteus Vulgaris 1 
Gram; negative 
bacterium 

Salmonella typhi i Gram; negative 
bacterium 

Shigella dysenteriae 3 
Salmonei i a choleraesuis 1 

Eumyccta 
Trichophyton flocccsum 10 

Eumyccta 
Epiaermophyton floccosum 10 

Fungus 
Peonioillium citrinum 10 

Fungus 
Candida albicans 10 

{0052} 

As indicated in Table 1, even when tne concentration of the 

MPM composition included in the MPM aqueous solution is low, the 

growth of microorganisms such as bacteria may be inhibited, and 

the MPM aqueous solution has a wide antibacterial spectrum. In 

other words, the MPM aqueous solution has an activity against wide 

bacterial species. Furthermore, the MPM aqueous solution has also 

an activity against MRSA (methicillin-resistant Staphylococcus 

aureus) . 

In addition, the MPM aqueous solution is stable as an 

aqueous solution, and thus the long term storage is also possible. 

{Examples} 

{0053} 

Hereinafter, a more specific description is made of the 



present invention with reference to the examples. 

(0054} 

(Test for inspection and washing of common bacterium) 

{Example 1—1} 

5 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 as 

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 

10 'washing and the second rinsing being added 2000 cc of 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 TK2000 (alkaline auxiliary agent) . In 

addition, in the third rinsing was added an MPM composition as 100 

15 cc of an MPM aqueous solution including 25, 115, 1000, 100 and 0.6 

yg/mL of VOSO4, KnH[ (VO) 3 (SbWgOss) 2] r Nag[SbWs033], oxacillin and 

irgasan, respectively, the compounding ratio of which at a molar 

ratio was 5.5 : 1 : 17.3 : 12.5 : 0.1 in the order. 

{0055} 

20 



t -!• db±0 2 ) 

Step Time 
(minutes) Detergents etc. Consumed 

amount 

Mam washing 
temperature 65°C middle 

water level 
10 

Sodium 
hypochlorite(ag) 

2 0 0 0 c c Mam washing 
temperature 65°C middle 

water level 
10 

Cosmo Clean ISOOcc 

Mam washing 
temperature 65°C middle 

water level 
10 

TK.2000 500cc 
Low speed dewatering 1 - -

Rinsing 1 temperature 
40°C ni.gh water level. 3 - -

Low speed dewatering 1 - -

Rinsing 2 high water 
level 

3 
Sodium 

hypochlorite(aq) 2000co 

Low speed dewatering 1 - -

Rinsing 3 middle water 
level 

5 
MPM aqueous 
solution lOOcc 

High speed dewatering 4.5 ; 

{0056} 

Subsequently, a Stomachere method was performed to yield an 

5 extract, which was then used as a sample. In short, into a 

sterilized polyethylene bag for Stoirachere were put one towel and 

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 Stoirachere method to yield the extract, three kinds of 

10 towels were used, including a towel just after the washing was 

performed, 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 

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

'•>3 



washing. 

10057} 

Then, 1 ml of the sample was collected and diluted 10 times 

in 4 to 5 stages with the use of a sterilized saline, and 1 ml of 

5 each of the diluted solutions was placed onto a sterilized Petri 

dish. To this was added approximately 15 ml of a standard agar 

medium that had been previously dissolved and kept at 

approximately 45°C. The mixture was rotated and mixed gently and 

cooled to solidify, and the solidified was multilayered with 

10 approximately 5 ml of an additional standard agar medium and 

settled. 

{0058} 

After the solidified was reversed and cultured at 35°C for 

two days, colonies occurred were counted and the number cf 

15 bacterium was estimated by a calculation. The number of bacterium 

for the common bacterium that resulted from the sample cultured in 

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

bacterium for the common bacterium that resulted from the sample 

cultured in the Petri dish for another specimen (towel) were 

2 0 indicated as A-l and A-2 in Table 3, respectively. 

{0059} 

{Example 1-2} 

The same treatment as that in Example 1.-1 was performed 

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

2 5 third rinsing was 150 cc. In addition, the number of bacterium for 

the common bacterium that resulted from the sample cultured in the 



Petri dish for one specimen (towel), and the number cf 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 

Result of bacterial inspection 
A-1 ft-2 B-1 B-2 

Those brought into .1 nsoection 
institute cn that day, stored at 
35cC for .wo 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 

61,00 0 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 

inspect ion 

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

{0061} 

It is apparent that the more .amount of the MPM aqueous 

solution may suppress the growth of bacterium more, as indicated 

in Table 2. 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 cf the MPM 



composition against the common bacteria is demonstrated. 

{0062} 

(Test for inspection and washing of virus) 

{Example i} 

5 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 to 

the towel, and 1 hour after the influenza virus had been sprayed, 

a Stoirachere method, was performed to yield an extract, which was 

10 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 

ml of each of the diluted solutions was placed onto a sterilized 

15 Petri dish. To this was added approximately 15 ml cf a standard 

agar medium that had been previously dissolved and kept at 

approximately 45°C. The mixture was rotated and mixed gently and 

cooled to solidify, and the solidified was multilayered with 

approximately 5 ml of an additional standard agar medium and 

2 G settxect. 

{0064} 

After the solidified was reversed and cultured at 35°C for 

two days, the fluctuation of intercellular viral particles was 

observed through a fluorescence microscope, colonies occurred were 

2 5 counted, and the infectious liter of virus was estimated by a 

calculation. Note that four specimens "were subjected to this 

26 



manipulation and the corresponding results and mean values were 

indicated in Table 4. 

(0065) 

(Example 2-2) 

5 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 3. 

10 {0066} 

{Comparative Example 2-1} 

The same treatment as that in Example 2-1 was performed 

except that the MPM aqueous solution was not added in the third 

rinsing. Note that four specimens were subjected to this 

15 manipulation and the corresponding results and mean values were 

indicated in Table 4. 

{0067} 
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liable 4} 

Specimen 
number 

Infectious 
titer of virus 

Mean infectious 
titer of virus 

LXampie z i 

1 1. 5*10 'PFU/mL 

1.15x10 ''PFU/mL LXampie z i 
2 4 x10"PFU/mL 

1.15x10 ''PFU/mL LXampie z i 
o 2. 6x7.0" PFVI/rpL 

1.15x10 ''PFU/mL LXampie z i 

4 1x10"PFU/mL 

1.15x10 ''PFU/mL 

Example 2-2 

1 1.5*10:PFU/mL 

2.5*10:PFU/mL Example 2-2 
2 4 . 5*10:'PFU/mL 

2.5*10:PFU/mL Example 2-2 
3 1. 2 5 x 10P FU / mL 

2.5*10:PFU/mL Example 2-2 

4 2.75x10" PFU/mL 

2.5*10:PFU/mL 

Comparative 
Example 2-1 

1 8.25* 10''PFU/mL 

/. 0 6 x 10 - r1 FO /mr 
Comparative 
Example 2-1 

2 5.75x10" PFU/mL 
/. 0 6 x 10 - r1 FO /mr 

Comparative 
Example 2-1 3 4.7 5 x104 P FU/mL 

/. 0 6 x 10 - r1 FO /mr 
Comparative 
Example 2-1 

4 9.5xl04PFU/mL 

/. 0 6 x 10 - r1 FO /mr 

{0 0 68} 

According to these results, an antiviral effect of the MPM 

5 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) 

10 {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 



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. _Ui trie antibacterial activity test, one 

bacterial strain of Bacillus cereus IEU13494 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 aqueous solution had not been added in 

the third rinsing. 

The numbers of living bacterium in test pieces just after 

the inoculation of Bacillus careus and after the culture at 37°C 

for 18 hours were measured and indicated in Table 5. 

{0070} 

I Table 5} 

Number of living bacterium 
per test piece 

Measurement Measurement Measurement 

just aiter Control i.9xio4 1.9*104 2.0*104 
inoculation 

2.8*10"* 

1.8x10" 

Control: standard textile (cotton) 

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

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

bacterium . rest Section tested piece 

oacmus hfter Specimen 1.6*10"* 1.9*10'* 
cereus . " """" culture at 

37°C for 18 
hours Control 2.3*10!'' 1.5x10*" 



actenum that is not targetea for test is included 

{0071} 

{Example 3-2} 

The same test as that in Example 3-1 was performed except 

that the type cf bacterium used in the antibacterial activity test 

was Bacillus cereus IF013494 (spore). The result is indicated in 

Table 6. 

{0072} 

{Table 6} 

Number of living bacterium 
Bacterium _ . Test Per test piece 

Section . 
t-pqf pH Ti'l PPP " v 1 lj-e a s u r eme r-, t Meas'oremem Mess u r erne • 

JUST: auer control 1.7xi04 1.5*10* 1.9x10' 
inocuiation 

naciiius 
cereus After 0 • - -> i ^ ^ r - r.-'-Specimen 1.7*10' i. 1.6*10" 
(spore) culture at 

37cC for 18 . 
Control 2.8*10" 1.8*10-' 1.6*10" 

llOLiL o 

Control: standard textile (cotton) 

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

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

(0073} 

According to the results as indicated in Tables 5 and 6, an 



demonstrated such that the numbers of living bacterium of Bacillus 

cereus and Bacillus cereus (spore) when the MPM composition is 

used can be suppressed, compared to those when the MPM composition 

is noL useu. 

5 10074} 

(Test for inspection and washing of MESA) 

{Example 4-1} 

The washing, rinsing and dewatering of a towel were 

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

10 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, 

and 10000 times diluted solutions from the specimen, which were 

prepared with 1/20 concentration of Nutrient Broth), into 10 mL of 

i5 eacn or wnich 0.1 mL ci a test cacteriai solution was inoculated 

to produce a test solution. 

•; 0 0 / o j 

Here, the test bacterial solution used was prepared such 

that a test bacterium (Staphylococcus aureus, IID 1677 (MRSA) ) had 

20 been cultured in Nutrient Agar (Difco) at 37°C ± 1°C for 16 to 20 

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

(Difco) so as to have the number of bacterium 10b to lOVmL. 

{0076} 

The test solution was stored at 37°C ± 1°C, and each of the 

2 5 test solutions at. the starting time, 15 seconds later, 1 hour 

later and 24 hours later was immediately diluted 10 times on a 



medium for measuring the number of bacterium, allowing the number 

cf living bacterium in the test solution to be measured. Note that 

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

medium (nuQe Dy Ninon r'narmaceuticcii Co., ltd..; was used, wnicn 

"would undergo cultivation according to a pour plate culturing 

method at 35°C ± 1°C for 2 days. 

{0077} 

In addition, the same test was performed with the use of 

1/20 concentration of the Nutrient Broth as a control. The numbers 

of living bacterium at the starting time, 1 hour later and 24 

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

{0078} 



{Table 7} 

Number cf living bacterium (/ml) 

Bacterium ^ , . ,, 15 24 
+ Subject Concentration starting ^ 1 hour 
tested , * seconds , nours 

tune* later j.ater later 

100 times 
diluted 7.3*10' 6.0x10' 7.0x10' 1.4*10: 

solution 

1000 times 
Specimen diluted 7.3x10'' 5.4x10' 6.1x10* 5.0x10' 

MRSA solution 

10000 times 
diluted 7.3xl04 6.0x10' 5.6xl04 4.1x10' 
solution 

Control - 7.3xl0/' *** 6.7xl0'; 1.0*10' 

* : Number of living bacterium of control was measured just, after 
inoculation of bacterial solution, this point being regarded as 
starting time 

Control: 1/20 concentration of Nutrient Ercth 
*** : Not aoplicable 

tuu / 9} 

As indicated in Table 7, an effect of the MPM composition 

5 against MRSA is demonstrated such that the number of living 

bacterium of MRSA when the MPM comDosition is used can be 

suppressed, compared to that when the MPM composition is not used. 

{0080} 

(Measurement of discharged water) 

0 The discharaed water includina the MPM composition drained 



from the washing machine used in the process like Example 1-1 was 

collected in a treatment tank. As to the discharged -water in this 

treatment tank, the individual items were measured, including the 

hydrogen-ion concentration (pH), chemical oxygen demand (COD), 

5 biochemical oxygen demand (BOD), suspended substance (SS), 

extractive substance in normal-hexane, number of coliform group, 

total nitrogen, and total phosphorus. Note that the measurement 

was performed three times in total with a difference in date or 

time. The result is indicated in Table 8. 

10 {0081} 

{Table 8} 

(1/2) 

Item Unit 
Resu ̂t of measurement Item Unit 

He a su rerne nz-1 Measurement-2 iXie a su r err.en t - 3 

H y d r o g e n - i o n 
concentrationipH j 

- 7.8 (21°C) 7 . 9 (14 ° C} 8 . 0 (1 4 ° C ) 

Chemical oxygen 
demand(COD) 

mg/L 16 15 37 

Biochemical 
oxygen 
demand(BOD) 

mg/L 4.8 1.7 5.8 

Suspended 
substance (SS) mg/L 9 3 10 

Extractive 
substance in 
normal-hexane 

mg/L 9 
Less than 

2 

Number of 
coliform group 

Groups 
/mL 

Not 
detected 

Not 
detected 

Not 
detected 

Total nitrogen mg/L 6.8 2.0 2.4 
Total phosphorus mg/L 1.9 3 5 10 



(2/2) 

Item Method for measuring (weighing) 
Hydrogen-ion 
concentration(pH) 

JIS 0102 12.1 

Chemical oxygen 
demand(COD) 

JIS 0102 17 

Biochemical 
oxygen 
demand(BOD) 

JIS 0102 21 and 32.3 

Suspended 
substance (SS) 

Appendix table 9, No. 59 Notification 
from Ministry of Environment in 1971 

Extractive 
substance in 
no rma1-h e x a ne 

Appendix table 4, No. 64 Notification 
from Ministry of Environment in 1974 

Number of 
coliform group 

No. 1 order for Enforcement of Building 
Standards Act from Ministry of Health and 

welfare in 1962 
Total nitrogen JIS 0102 45.1 
Total phosphorus JIS 0102 46.3.1 

{0082} 

As indicated in Table 8, the discharged water in the 

5 treatment tank satisfies the environmental standard, and does not 

have such an adverse effect on microorganisms (bacteria) as to 

deaden them in the treatment tank that performs a microbiological 

treatment method. 



{Claims} 

{Claim 1} 

A wet hand, towel, having a substrate containing a 

COniDOS-i. u _.OI l COIIiDi _LS11 ICS V0CC4, l\j iri [ vO; { OOWciU;;; _ j , j , 

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

{Claim 2} 

A method for producing a wet hand towel, comprising the 

steps of: 

10 preparing a substrate; and 

allowing the substrate to contain a composition comprising 

VOSO4, KnH [ (VO) 3 (SDW9O33} :•], NagfSbWtAjj], oxacillin and 5-chloro-2-

(2,4-dichlorophenoxy)phenol. 

15 {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 

2 0 allowing to contain. 
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