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S P E C I F I C A T I O N 

 WEARING ARTICLE  

 

TECHNICAL FIELD 

[0001] 5 

The present invention relates to wearing articles and more 

particularly to wearing articles such as pants, disposable 

diapers or incontinent briefs provided with a suction unit for 

suction of moisture such as urine. 

RELATED ART 10 

 [0002] 

Conventionally, wearing articles such as pants provided 

on their side facing the wearer's skin with a moisture-suction 

system are known, for example, from JP 08-510924 A (PATENT DOCUMENT 

2). In this PATENT DOCUMENT 2, a catheter system functioning 15 

to such and to evacuate urine outward from pants is described. 

In the case of this catheter system, the pants are provided on 

the side facing the wearer's body with an interface device 

comprising a plastic shell serving to receive urine, a 

liquid-impervious layer lying on the side of the shell facing 20 

the wearer's body and a hydrophobic cover stock material lying 

on the side of the liquid-impervious layer facing the wearer's 

body. A drain tube is connected to the shell so that urine staying 
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in the pants may be collected into the shell under a suction 

effect and the urine collected into the shell may be evacuated 

from the pants through the drain tube. 

PRIOR ART DOCUMENT 

PATENT DOCUMENT 5 

[0003] 

PATENT DOCUMENT 1: JP 08-510924 A 

DISCLOSURE OF THE INVENTION  

PROBLEM TO BE SOLVED BY THE INVENTION  

[0004] 10 

The shell described in PATENT DOCUMENT 1 is made of a plastic 

material and therefore liquid-impervious. In addition, the 

liquid-impervious layer is formed on the side of the shell facing 

the wearer's body. Certainly, discharged urine is sucked away 

from the shell but a small quantity of urine is inevitably left 15 

in the shell without being sucked away. Vaporization of this 

small quantity of urine raises a temperature within the pants 

and makes the inside of the pants stuffy. Sweat of the wearer 

also may raise a temperature within the pants and cause stuffiness. 

Stuffiness generated within the pants may induce skin troubles 20 

such as eczema and create a feeling of discomfort against the 

wearer. 

[0005] 
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It is an object of the present invention to assure the inside 

of the wearing article to be prevented from becoming stuffy and 

from causing skin troubles even when humidity within the wearing 

article rises.  

MEASURE TO SOLVE THE PROBLEM 5 

[0006] 

According to the present invention, there is provided an 

wearing article having a longitudinal direction and a transverse 

direction, comprising a side facing the wearer's body and a side 

facing the wearer's garment, a chassis having a front waist region, 10 

a rear waist region and a crotch region extending between the 

front and rear waist regions and a urine receiver adapted to 

receive bodily fluids discharged onto the chassis wherein the 

bodily fluids received by the urine receiver is sucked by a moisture 

sucking device out of the wearing article. 15 

[0007] 

 The  present invention is characterized in that  the 

receiver comprises a receptacle connected to the moisture suction 

device to collect the bodily fluids received by the receiver 

and a moisture-absorbent structure lying on the side of the 20 

receptacle facing the wearer's garment, and the 

moisture-absorbent structure comprises a moisture-pervious 

sheet lying on the side of the receptacle facing the wearer's 
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body, a moisture-impervious sheet lying on the  side facing the 

wearer's garment and a moisture-absorbent material sandwiched 

between the moisture-pervious sheet and the liquid-impervious 

sheet. 

[0008] 5 

According to one embodiment of the present invention, the 

receiver additionally includes a moisture detecting structure 

comprising a moisture detecting sensor, a spacer lying on the 

side of the moisture detecting sensor facing the wearer's body, 

a dispersant sheet lying on the side of the moisture detecting 10 

sensor facing the wearer's garment and an air permeable-resistant 

sheet lying on the side of the dispersant sheet facing the wearer's 

garment. 

[0009] 

According to another embodiment of the present invention, 15 

the moisture-absorbent structure has a length in the transverse 

direction dimensioned to be longer than that of the moisture 

detecting structure to extend outward in the transverse direction 

beyond the side edges of the moisture detecting structure. 

[0010] 20 

According to still another embodiment of the present 

invention, the moisture detecting structure extends in the 

longitudinal direction from the front waist region to the rear 
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waist region. 

[0011] 

According to one embodiment of the present invention, the 

receptacle is liquid-impervious and flexible and may position 

in the rear waist region in use of the receptacle. 5 

EFFECT OF THE INVENTION  

[0012] 

According to the present invention, the receiver includes 

the moisture-absorbent structure serving to absorb moisture vapor 

generated within the wearing article. With such an arrangement, 10 

even if moisture vapor within the wearing article increases, 

such moisture vapor can be absorbed by the moisture-absorbent 

structure and thereby it is possible to restrict a rise of the 

temperature within the wearing article from rising. It is possible 

thereby to prevent the interior of the wearing article from 15 

becoming stuffy as well as to reduce a feeling of discomfort 

against the wearer.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

[FIG. 1] Fig. 1 is an overall diagram schematically 20 

illustrating the system according to the present invention. 

[FIG. 2] Fig. 2 is a plan view of the urine receiver as viewed 

from its side facing the wearer's body. 
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[FIG. 3] Fig. 3 is a sectional view taken along line III-III 

in Fig. 2.  

[FIG. 4]  Fig. 4 is a sectional view taken along line IV-IV in 

Fig. 2. 

[FIG. 5] Fig. 5 is a plan view of the urine receiver as viewed 5 

from its side facing the wearer's garment. 

[FIG. 6] Fig. 6 is a perspective view of a urine receptacle. 

[FIG. 7] Fig. 7 is a sectional view taken along line VII-VII 

in Fig. 6. 

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS 10 

[0014] 

 

501 wearing article 

502 chassis 

503 receiver 15 

504 moisture sensor structure 

505 urine receptacle  

506 moisture-absorbent structure 

521 front waist region 

522 rear waist region 20 

523 crotch region 

541 moisture sensors 

542 spacer 
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549 dispersant sheet 

550 air permeable-resistant sheet 

562 moisture pervious sheet 

563 liquid-impervious sheet 

500P suction pump (moisture suction device) 5 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] 

Details of the present invention will be more fully 

understood from the description exemplarily on the basis of pants 

formed of a mesh sheet as a wearing article incorporated with 10 

the urine receiver. 

[0016] 

Fig. 1 is an overall diagram schematically illustrating 

the wearing article 501 according to the present invention. 

According to the present invention, a pants-type chassis 502 15 

is formed therein with a urine receiver 503 to which a suction 

pump 500P as a suction unit via suction tube 531. The urine receiver 

503 is electrically connected to the suction pump 500P which 

is adapted to be actuated by a control unit 500C when a moisture 

detecting structure 504 incorporated in the urine receiver 503 20 

detects occurrence of urination. Upon actuation of the suction 

pump 500P, the urine collected by the urine receiver 503 is sucked 

and then evacuated out from the chassis 502. In Fig. 1, the chassis 
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502 is indicated by imaginary lines. 

[0017] 

The chassis 502 comprises a front waist region 521, a rear 

waist region 522 and a crotch region 523 extending between these 

front and rear waist regions 521, 522 wherein these three regions 5 

are continuous in the longitudinal direction Y. The chassis 502 

is formed of an elastic mesh sheet so that the chassis 502 may 

be elasticized in the longitudinal direction Y and in the 

transverse direction X which is orthogonal to the longitudinal 

direction Y. Particularly along peripheries of a waist-opening 10 

524 and leg-openings 525, the elasticity is locally heightened 

to improve a fit of the chassis 502 to the wearer's waist and 

thighs, respectively. 

On the side of the chassis 502 facing the wearer's body, 

the urine receiver 503 extends in the longitudinal direction 15 

Y from the front waist region 521 to the rear waist region 522 

along a longitudinal center line A-A bisecting a dimension of 

the chassis 502 in the transverse direction X. The urine receiver 

503 is kept in close contact with the wearer's body under the 

effect of elasticity of the chassis 502 so that only the urine 20 

receiver 503 may be exchanged as the need arises. 

[0018] 

Fig. 2 is a plan view of the urine receiver 503 as viewed 
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from its side facing the wearer's body. It should be appreciated 

that the urine receiver 503 is shown as partially cutaway and 

the chassis 502 is not shown at all for convenience of explanation. 

Fig. 3 is a sectional view taken along line III-III in Fig. 2 

and Fig. 4 is a sectional view taken along a line IV-IV in Fig. 5 

2. While the respective sheets are illustrated to be spaced one 

from another for convenience of explanation in Figs. 3 and 4, 

these sheets are normally joined together. Fig. 5 is a plan view 

of the urine receiver of Fig. 2 as viewed from the side facing 

the wearer's garment. 10 

[0019] 

The urine receiver 503 comprises a topsheet 532 adapted 

to come in contact with the wearer's body, a moisture detecting 

structure 504 serving to detect urination, a tray-shaped urine 

receptacle 505 located on the side of the moisture detecting 15 

structure 504 facing the wearer's body to receive discharged 

urine and a moisture absorbent structure 506 lying on the side 

of the urine receptacle 505 facing the wearer's garment to absorb 

moisture vapor in the chassis 502. 

The topsheet 532 may be formed, for example, of a 20 

liquid-pervious fibrous nonwoven fabric. The topsheet 532 has 

a generally rectangular shape extending in the longitudinal 

direction Y and includes opposite side edges 533, 533 extending 
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in the longitudinal direction Y and front and rear ends 534, 

535 extending in the transverse direction X. 

[0020] 

The moisture detecting structure 504 extends the front waist 

region 521 to the rear waist region 522 of the chassis 502. The 5 

moisture detecting structure 504 comprises a pair of moisture 

detecting sensors 541, a spacer 542 lying on the side of the 

moisture detecting sensors 541 facing the wearer's body, a filter 

543 lying on the side of the spacer 542 facing the wearer's body 

and a cushion sheet 544 lying on the side of the moisture detecting 10 

sensors 541 facing the wearer's garment. Specifically, the 

moisture detecting sensors 541 is sandwiched between the spacer 

542 and the cushion sheet 544 in the thickness direction and 

thereby protected from any external shock. 

[0021] 15 

The moisture detecting sensors 541 are formed of a pair 

of electrodes 545, 545 spaced from each other in the transverse 

direction X and these electrodes 545, 545 are obtained, for example, 

by printing a thermoplastic synthetic film such as a polyethylene 

film with a conductive coating material. These electrodes 545, 20 

545 extend in parallel to each other in the longitudinal direction 

Y. The moisture detecting sensors 541 respectively have front 

and rear ends 546, 547 extending in the transverse direction 
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X wherein the sensor's front end 546 extends through a slit 561 

formed in the moisture absorbent structure 506 to the side thereof 

facing the wearer's garment. The slit 561 is formed on the side 

of the front waist region 521. The sensor's front end 546 extending 

out through the slit 561 is provided with a clip 548 via which 5 

the signal from the moisture detecting sensors 541 is transmitted 

to the control unit 500C. 

More specifically, the moisture detecting sensors 541 are 

turned on in response to electrical connection of the paired 

electrodes 545, 545 effectuated by the present of urine 10 

therebetween and the control unit 500C detects occurrence of 

urination on the basis of this turned-on state. 

[0022] 

As a material for the spacer 542, a mesh sheet having high 

air- and liquid-permeability and serves to keep the filter 543 15 

and the moisture detecting sensors 541 spaced from each other 

in the thickness direction. If the filter 543 in a wet condition 

continues to be kept in contact with the moisture detecting sensors 

541, the moisture detecting sensors 541 will be maintained in 

the turned-on state and may malfunction to detect urination even 20 

though no urination occurs. To prevent such malfunction, the 

filter 543 and the moisture detecting sensors 541 are kept spaced 

from each other. For the purpose of preventing such malfunction, 
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use of the spacer is particularly effective since the spacer 

can effectively prevent these filter 543 and moisture detecting 

sensors 541 from being continuously kept in contact with each 

other. 

[0023] 5 

A dispersant sheet 549 and an air permeable-resistant sheet 

550 are stacked on the side of the cushion sheet 544 facing the 

wearer's garment and the urine receptacle 505 is formed on the 

side of the air permeable-resistant sheet facing the wearer's 

garment. The air permeable-resistant sheet 550 and the urine 10 

receptacle 505 are joined together, for example, by adhesives.  

The dispersant sheet 549 serves to disperse the discharged 

urine as quickly as possible and thereby to change the air 

permeable-resistant sheet 550 over a wide range thereof into 

a dry condition. As a material for the air permeable-resistant 15 

sheet 549, for example, a nonwoven fabric containing hydrophilic 

fibers such as rayon fibers may be used.  

The air permeable-resistant sheet 550 is high in its 

liquid-permeability but low in its air-permeability and, as a 

material for this sheet 550, for example, a nonwoven fabric 20 

modified to become hydrophilic may be used. 

[0024] 

The urine receptacle 505 is flexible and may be formed, 
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for example, of a liquid-impervious soft elastic material such 

as a soft polyethylene or silicon rubber. Fig. 6 is a perspective 

view of the urine receptacle 505 and Fig. 7 is a sectional view 

taken along line VII-VII in Fig. 6. The urine receptacle 505 

comprises a bottom 551, a peripheral wall 552 rising from the 5 

bottom 551 toward the side of the wearer's body, and a flange 

553 extending outward from a top peripheral edge of the peripheral 

wall 552. The flange 553 is put in contact with the air 

permeable-resistant sheet 550 to form a space 554 within the 

urine receptacle 505. The urine receptacle 505 is formed with 10 

a suction unit 555 functioning to collect the urine flowing 

thereinto and to evacuate this out of the urine receptacle 505. 

The suction unit 555 has a cylindrical shape and extends along 

a generally transverse middle zone of the receptacle 505 in the 

longitudinal direction. On both sides of the suction unit 555, 15 

a plurality of protuberances 556 extend upward from the bottom 

551 toward the wearer's body. These protuberances 556 serve to prevent 

the air permeable-resistant sheet 550 which should be held in contact 

with the flange 553 from sagging down into the space 554. 

[0025] 20 

Referring to Fig. 5, the suction unit 555 has one end 557 

opening into the urine receptacle 505 and the other end 558 opening 

to the outside of the urine receptacle 505. The suction tube 
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531 is attached to the other end 558 of the suction unit 555 

with a joint 559 and the suction tube 531 is connected to the 

suction pump 500P. 

[0026] 

The suction tube 531 and the suction pump 500P both connected 5 

to the other end 558 of the suction unit 555 define a moisture 

suction device in the present invention. Upon actuation of the 

suction pump 500P, the urine collected in the urine receptacle 

505 is sucked through the suction tube 531. The suction pump 

500P is electrically connected to the control unit 500C so that 10 

the control unit 500C detects occurrence of urination on the 

basis of  signals transmitted from the moisture detecting sensors 

541 and thereupon transmits signals to the suction pump 500P. 

In response to the signals from the control unit 500C, the suction 

pump 500P is actuated. In this way, the suction pump 500P is 15 

actuated only when the urination occurs. 

[0027] 

Referring to Figs. 3 and 4, the moisture absorbent structure 

506 is formed on the side of the urine receptacle 505 facing 

the wearer's garment. The moisture absorbent structure 506 20 

comprises a moisture-pervious sheet 562 lying on the side facing 

the wearer's body, a liquid-impervious sheet 563 lying on the 

side facing the wearer's garment and moisture absorbent material 
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564 lying between these two sheets 562, 563. The moisture absorbent 

material 564 comprises a moisture-absorbent core material such 

as fluff pulp, superabsorbent polymer particles (SAP) or silica 

gels wrapped with tissue paper or the like. As a material for 

the moisture-pervious sheet 562, for example, a thermoplastic 5 

drawn film containing inorganic fillers may be used. As the 

inorganic fillers, calcium carbonate, barium sulfate or the like 

and, as the thermoplastic film, polyethylene films or the like 

may be used. As both the inorganic fillers and the thermoplastic 

films, those widely used in the relevant technical field may 10 

be used. Moisture permeability of the moisture-pervious sheet 

562 is preferably in a range of 83.3 to 166.6 (g/m2/24 hours). 

If the moisture permeability is lower than 83.3 (g/m2/24 hours), 

a significant moisture absorbing effect will not be expressed 

and, if the moisture permeability is higher than 166.6 (g/m2/24 15 

hours), urine will directly infiltrate into the 

moisture-absorbent material. In this case, there is a possibility 

that the urine infiltrating into the moisture-absorbent material 

may cause a temperature within the wearing article to rise.  

[0028] 20 

Moisture permeability was measured in accordance with 

JIS-Z-0208. Specifically, circular pieces each having a diameter 

of 0.03m were cut out from the moisture-pervious sheet as test 
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pieces defining the boundary plane for moisture permeation. A 

thermo-hygrostat was set to a temperature of 40°C and a humidity 

of 60%. Total mass (g) of moisture vapor had passed through this 

boundary plane during 24 hours was converted to the mass per 

1m2 of the tested sheet to obtain the moisture permeability.  5 

The moisture permeability was calculated by an equation 

as follows: 

Permeability (Pa) = mass (g) before measurement - mass (g) 

24 hours after starting of measurement/π × 0.03 × 0.03/24 hours. 

[0029] 10 

The moisture-absorbent structure 506 has a length dimension 

in the transverse direction X larger than that of the moisture 

detecting structure 504 lying on the side of the 

moisture-absorbent structure 506 facing the wearer's body. In 

other words, the moisture-absorbent structure 506 extends in 15 

the transverse direction X beyond the both ends of the moisture 

detecting structure 504. In the sections extending beyond the 

both ends of the moisture detecting structure 504, a pair of 

barrier cuffs 507, 507 against body waste is formed on the side 

of the moisture-pervious sheet 562 facing the wearer's body 20 

constituting the moisture-absorbent structure 506. 

[0030] 

The barrier cuffs 507, 507 are attached to side edges 567, 
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567 of the moisture-pervious sheet, respectively, and include 

proximal edges 571, 571 joined to the side edges 567, 567 of 

the moisture-pervious sheet 562 and free edges 572, 572 lying 

inside of the proximal edges 571, 571 in the transverse direction 

X and not joined to the moisture-pervious sheet 562. These free 5 

edges 572, 572 lie on the side of the topsheet 632 facing the 

wearer's body and provided with cuff elastic elements 573, 573 

extending in the longitudinal direction Y and attached thereto 

under tension and in a contractible manner. Upon contraction 

of the cuff elastic elements 573, 573, the free edges 572, 572 10 

are spaced upward so as to stand on the topsheet 532 and thereby 

prevent urine from leaking outward in the transverse direction 

X. While the liquid-impervious barrier cuffs 507, 507 are 

effective to prevent leakage of urine, it is possible to use, 

for example, moisture-pervious fibrous nonwoven fabric from the 15 

viewpoint of permeability for moisture vapor. 

[0031] 

Now the manner in which the aforementioned arrangement 

operates in response to occurrence of urination will be described. 

Upon occurrence of urination, the urine discharged infiltrates 20 

into the topsheet 532. The barrier cuffs 507, 507 formed along 

the side edges 533, 533 of the topsheet prevent the urine from 

leaking outward in the transverse direction X. 
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The urine having infiltrated into the topsheet 532 quickly 

come in contact with the moisture detecting sensors 541 through 

the spacer 542 and the filter 543. When urine comes in contact 

with the paired moisture detecting sensors 541 so as to connect 

these sensors with each other, these moisture detecting sensors 5 

541 are turned on and transmit signals to the control unit 500C. 

In response to this signal, the control unit 500C actuates the 

suction pump 500P. Upon actuation of the suction pump 500P, the 

space 554 of the urine receptacle 505 is subjected to a suction 

effect via a suction unit 555. 10 

[0032] 

The urine having reached the moisture detecting sensor 541 

infiltrates into the dispersant sheet 549 through the cushion 

sheet 544. The urine having dispersant sheet 549 over a wide 

range simultaneously infiltrates into the air 15 

permeable-resistant sheet 550 which covers the opening of the 

urine receptacle 505 to define the space 554 therein. When the 

space 554 is subjected to the suction effect by the suction pump 

500P and the opening is covered with the air permeable-resistant 

sheet 550 wetted with urine, a negative pressure is generated 20 

within the space 554. As a result, the urine having infiltrated 

in the air permeable-resistant sheet 550 is sucked into the space 

554 and the urine sucked into the space 554 is sucked through 
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the suction tube 555 from the urine receptacle 505. In this way, 

immediately after occurrence of urination, the discharged urine 

can be quickly evacuated out of the wearing article. 

[0033] 

After the discharged urine has sucked and evacuated, 5 

substantially entire quantity of urine is evacuated from the 

wearing article but there is a possibility that a small quantity 

of urine might be left, for example, in the urine receiver 503. 

Particularly because the urine receptacle 505 is 

liquid-impervious, the possibility that a small quantity of urine 10 

might be left on its side facing the wearer's body is 

correspondingly high. The urine left not sucked will be vaporized 

by the wearer's body heat and will pervade the interior of the 

wearing article. However, the moisture-absorbent structure 506 

formed on the side of the urine receiver 503 facing the wearer's 15 

garment is effective to absorb such moisture vapor. 

Specifically, moisture vapor passes through the 

moisture-pervious sheet 562 of the moisture-absorbent structure 

506 and is absorbed by the moisture-absorbent material 564. The 

liquid-impervious sheet 563 lies on the side of the 20 

moisture-absorbent material 564 and therefore moisture vapor 

is reliably absorbed by the moisture-absorbent material 564 

without leaking out. Even if moisture vapor is generated within 
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the wearing article 501, such moisture vapor can be reliably 

absorbed by the moisture-absorbent material 564. In consequence, 

there is no possibility that a temperature within the pants might 

rise and the wearer might suffer from any skin troubles or a 

discomfortable feeling due to the undesirable humidity. 5 

[0034] 

The moisture absorbent structure 506 is dimensioned in the 

transverse direction X to be larger than that of the moisture 

detecting structure 504. With such dimensioning, moisture vapor 

can be absorbed by the section extending outward beyond the 10 

periphery of the urine receiver 503 and therefore the absorbing 

function should not be disturbed by various sheets of the urine 

receiver 503. 

Even if  moisture vapor within the wearing article 501 

increases due not only urine but also to the wearer's sweat of 15 

the wearer, the moisture-absorbent structure 506 can effectively 

absorb moisture vapor and thereby restrict increase of 

temperature. 

[0035] 

While the wearer's article is provided with the moisture 20 

detecting sensor 541 serving for detection of urine according 

to the present embodiment, it is possible to incorporate, in 

addition to the moisture detecting sensor 541, a feces detecting 
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senor. While the mesh pants are used as the chassis 502 according 

to the present embodiment, it is also possible to use widely 

used means such as disposable diapers or diaper covers as the 

chassis 502. 

5 
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C L A I M S 

 

1.    A wearing article having a longitudinal direction and a 

transverse direction, comprising a side facing the wearer's body 

and a side facing the wearer' garment, a chassis having a front 5 

waist region, a rear waist region and a crotch region extending 

between said front and rear waist regions and a receiver adapted 

to receive bodily fluids discharged onto said chassis wherein 

the bodily fluids received by said receiver is sucked by a moisture 

sucking device out of the wearing article, said wearing article 10 

being characterized in that: 

said receiver comprises a receptacle connected to said 

moisture suction device to collect the bodily fluids received 

by said receiver and a moisture-absorbent structure lying on 

the side of said receptacle facing the wearer's garment; and 15 

said moisture-absorbent structure comprises a 

moisture-pervious sheet lying on the side of said receptacle 

facing said wearer's body, a moisture-impervious sheet lying 

on the said side facing the wearer's garment and a 

moisture-absorbent material sandwiched between said 20 

moisture-pervious sheet and said liquid-impervious sheet. 

 

2. The wearing article according to claim 1 wherein said 
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receiver additionally includes a moisture detecting structure 

comprising a moisture detecting sensor, a spacer lying on said 

side of said  moisture detecting sensor facing the wearer’s body, 

a dispersant sheet lying on said side of said moisture detecting 

sensor facing the wearer’s garment and an air permeable-resistant 5 

sheet lying on said  side of said  dispersant sheet facing the 

wearer’s garment. 

 

3.  The wearing article according to claim 1 or 2 wherein said  

moisture-absorbent structure has a length in said transverse 10 

direction dimensioned to be longer than that of said  moisture 

detecting structure to extend outward in said  transverse 

direction beyond said  side edges of said  moisture detecting 

structure. 

 15 

4.  The wearing article according to any one of claims 1 through 

3 wherein the moisture detecting structure extends in said  

longitudinal direction from said  front waist region to said  

rear waist region. 

 20 

5.  The wearing article according to any one of claims 1 through  

4, wherein said  receptacle is liquid-impervious and flexible 

and  positioned in said  rear waist. 


