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DISPOSABLE UNDERGARMENT 

This invention relates to a disposable undergarment such .. 

as a disposable diaper, training pants or ·the like. 

In paper diaper disclosed by Japanese Utility Model 

Application Publication No~ 1993-41525A, a heat rash-proof 

sheet is detachably attached to inner side of the diaper along 

a part of a waist-opening's edge. 

The heat rash-proof. sheet in the diaper of pr~or art is 

made of cotton cloth and its skin contacting surface may cause 

uncomfortable feeling for the wearer upon absorbing of wearer• s 

sweat. 

It is an object of this. invention to provide a disposable 

undergarment euch as a disposable diaper improved so that the 

inner side o~ the waist-opening' .edge ~y be kept ·dried • 

.According to this invention, there is provided a 

disposable undergarment comprising a covering member adapted 

to cover a wearer• s crotch r~gion, front and reaz: waist regions, 

the covering member being· connected at. its transversely 

opposite side edges so as to form a waist-opening and a pair 

of leg-openings, and a sweat-absorbent sheet provided on inside 

of the waist-opening's peripheral edge. 
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The improvement according to this invention is in that 

the sweat-absorbent sheet comprises an inner layer destined to 

come in contact with wearer's skin and an outer layer opposed 

to the inner layer, the inner layer containing hydrophobic 

fibers of 70 - 98 w% and hydrophilic fibers of at least 2 w% 

while the outer layer containing hydrophilic fibers of 50 - 100 

w% of which a part extends outward from the outer layer through 

interstices of the hydrophobic fibers to a skin contacting 

surface of the inner surface. 

Fig. 1 is a perspective view showing a disposable 

undergarment (diaper) as partially broken away; 

Fig. 2 is a plan view showing·the diaper of Fig. 1 as 

developed and partially broken away; 

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

Fig. 2; 

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

Fig. 2; 

Fig. 5 is a view similar to Fig. 3 showing one preferred 

embodiment of this invention; and 

Fig. 6 is a view similar to Fig. 3 showing another 

preferred embodiment of this invention. 
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Details of the disposable undergarment according to this 

invention will be fully understood from the description of the 

disposable diaper as a specific embodiment of this invention 

with reference to the accompanying drawings. 

Fig. 1 is a perspective view showing a disposable diaJ:>er 

1 as put on the wearer's body and Fig. 2 is a plan view showing 

this diaper 1 as develop~d. The diaper 1 comprises a 

liquid-pervious topsheet 2, a liquid-impervious backsheet 3 and 

a body fluid absorbent core 4 disposed between these two sheets 

2, 3 . As will 'be apparent from Fig. 2, the diaper 1 is 

longitudinally composed of a front waist region 6, a r~ar waist 

region 7 and a crotch region 8 extending between two waist 

regions 6, 7 so that these regions 6 - 8 are adapted to cover 

front and rear waist regions and the crotch region, respectively, 

of the diaper• s wearer. The top- and backsheets 2, 3 have their 

portions extending outward beyond a peripheral edge of the core 

4 placed upon and bonded to each other to form a pair of side 

flaps 11 extending in the longitudinal direction and front and 

end flaps 12, 13 extending in the transverse direction 

orthogonal to the longitudinal direction. The side flaps 11 

of the rear waist region 7 are provided with tape fasteners 14 

and, in the crotch region 8, the side flaps 11 curved inwardly 

of the diaper 1. As shown in Fig. 1, the front and rear waist 
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regions 6, 7 may be connected to each other along their side 

edges by means of these fasteners 14 to form a waist o~ening 

lOa and a pair of leg-openings lOb. The front and rear end flaps 

12, 13 of the front and rear waist regions 6, 7 and the si~e 

flaps 11 in the crotch region 8 are provided with elastic members 

16, 17 associated with the waist-opening and elastic members 

18 a·ssoc.iated with the respective leg-openings. The elastic 

members 16, 17, 18 are disposed between the top- and backsheets 

2, 3 and bonded to inner surface of the topsheet 2 and/or the 

backsheet 3. Gathers are formed in the respective flaps 11, 12, 

13 as the elastic members 16, 17, 18 associated with the 

waist-opening and the leg-qpenings contract ( se_e Fig. 1) . 

As will be apparent from Fig. 2, a front sweat-absorbent 

sheet 21 and a rear sweat-absorbent sheet 22 are attached to 

inner surface of the topsheet 2 in the front and rear end flaps 

12, 13, respectively. The front and rear sweat-absorbent 

sheets 21, 22 may be of similar construction and length thereof 

may be selectively dimensioned. According to the illustrated 

embodiment, the front sweat-absorbent sheet 21 extends 

substantially along the full width of the front waist region 

6 and the rear sweat-absorbent sheet 22 is preferably 

dimensioned to be substantially equal to the width of the core 

in order to avoid a situation that the rear sweat-absorbent 
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sheet 22 might overlap the front waist region 6 when the diaper 

1 is worn as seen in Fig. 1. The front and rear sweat-absorbent 

sheets 21, 22 are formed with a plurality of vent pores 23 

extending through these sheets in their thickness direction. 

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

in Fig. 2 and Fig. 4 is a sectional view taken along a line IV 

- IV in Fig. 2 in a scale larger than in Fig. 3. ·The rear 

sweat-absorbent sheet 22 comprises an inner layer 26 destined 

to come in contact with wearer's skin and an outer layer 27 lying 

on the side oppos'ed to the _inner layer 2 6. The inner layer 2 6 

consists of hydrophobic fibers 28 of 70 - 98 w% and hydrophilic 

fibers 29 of at least 2 w% with a basis weight of 5 - 50 g/m2
• 

The outer layer 27 consists of hydrophilic fibers 31 of 50 -

100 w% with a basis weight of ·s - 100 g/m2
• Ratio of the basis 

weight between the inner layer 2 6 and the outer layer 2 7 is in . . 

a range of .1 : 1 - 1 : 20. The hydrophilic fibers 29 forming 

the inner layer 26 preferably include hydrophilic fibers 31 

extending from the.outer layer 27 through interstices of the 

hydrophobic fibers 28 forming the inner layer 26 to wearer's 

skin. More preferably, most of the hydrophilic fibers 29 are 

those hydrophilic fibers 31 extending from the outer layer 27 

in the manner as has been described just above. These inner 

and outer layers 26, 27 are combined into one by mechanically 
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intertwining these fibers 28, 29, 31. The mechanical 

intertwinement of these fibers 28, 29, 31 so that the 

hydrophilic fibers 31 of the outer layer 27 may partially extend 

from the outer layer 27 into the inner layer 26 is achieved by 

a process as will be described. Namely, second fibrous web 

destined to form the outer layer is placed upon first fibrous 

web destined to form the inner layer 26 on a mesh-like support 

and these two fibrous webs are then subjected to high pressure 

columnar water streams ejected from above the second fibrous 

web. It is also'possible to bond the inner and outer layers 

26, 27 together using suitable adhesive such as hot melt 

adhesive or fusing the fibers 28, 29, 31 together. 

The rear sweat-absorbent sheet· 22 is preferably 

breathable through the interstices of the fibers 28, 29, 31 

forming the inner and outer layers 26, 27. To improve the 

breathability of this sweat-absorbent sheet 22, it is possible 

to form a plurality of vent pores 23 extending through both the 

inner and outer layers 26, 27. Each of the;;e pores 23 may have 

a diameter of O. 5 - 5 nun and totally occupy 2 - 50 % of a total 

surface area of the rear sweat-absorbent sheet 22. 

Such rear sweat-absorbent ·sheet 22 has its outer layer 

27 circumferentially extends on th.e end flap 13 of the rear waist 

region 7 between the end 33 of the core and the elastic member 
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17 associated with the waist-opening and bonded to the inner 

surface of the end flap 13 by means of hot melt adhesive 34. 

Preferably, the sheet 22 is bonded to the inner surface of the 

end flap 13 intermittently in the circumferential direction to 

prevent a desired stretchability of the elastic member 17 from 

being affected by the presence of the sheet 22. Bonding of the 

rear sweat-absorbent sheet 22 to the end flap 13 may be achieved 

by means· of hot melt adhesive 34 as in· the illustrated case or 

by fusion of the sweat-absorbent sheet 22 with the end flap 13. 

The sweat-absorbent sheet 22 bonded to the end flap 13 in this 

manner neither affects the stretchability of the elast.ic member 

17 associated with the waist-opening nor covers the core 4 since 

the sheet 22 is placed to be spaced apart from the core 4. In 

this manner, it is not apprehended also that the sheet 22 might 
. 

affect body fluid absorption by the core 4 through the topsheet 

2. 

The respective inner surfaces 2 6 of both the front 

sweat-absorbent sheet 21 anq the rear sweat-absorbent sheet 22 

reliably come in contact with wearer's waist as the diaper 1 

prov.ided with these sweat-absorbent sheets 21, 22 formed in the 

manner as has been described above is put on the wearer' s body. 

The skin side of the inner layer 26 has a large quantity of 

hydrophobic fibers 28 and a small quantity of hydrophilic fibers 
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29 extending outward from the. interstices of the fibers 28 

toward wearer's skin. Consequently, an amount of sweat 

secreted from wearer's front and rear waist zones is absorbed 

by the hydrophilic fibers 2·9 and transferred to the outer layer 

27 so·that the surface contacting wearer• s skin comprising the 

hydrophobic fibers 28 · containing substantially. no sweat. 

Obviously, the outer layer· 27 wetted with sweat is protected 

by the hydrophobic fiber~ 28 of the inner layer 26 from directly 

contacting wearer's skin. As a resu~t, the diaper according 

to this invention allows the·front and rear end flaps .12, 13 

to be brought in close contact with the wearer's front and rear 

waist zones, respectively, without any anxiety that the waist 

zones might be stuffed with sweat. .Jn this way, the front and . . 

rear waist zones are always ·kept in dry condition. The front 

and rear sweat-absorbent sheets 21, 22 which are breathable, 

particularly provided with the vent pores 23 are further 

effective to prevent stuffiness generated in the wearer• s front 

and rear waist zones. 

Fig. 5 is a view similar to Fig. 3· showing another 

embodiment· of this invention.. In the case of this diaper 1, 

the backsheet 3 comprises an inner liquid-impervious sheet 3a 

made of plastic .film and an outer breathable sheet 3b. The 

breathable sheet 3b extends outward beyond the liquid-
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impervious sheet 3a both in the front and rear waist regions 

6, 7 to form the front and -rear end flaps 12, 13. It should 

be understood that Fig. 5 shows only the rear trunk region 7. 

The front and rear sweat-absorbent sheets 21, 22 are bonded to 

the breathable sheet 3b around the trunk regions by means of 

adhesive 34 applied intermittently in the circumf_erential 

direction and the front end flap 12 as well as the rear end flap 
. . 

13 are breathable in the direction of their thickness. Such 

unique arrangement of this diaper 1 is effective to prevent 

stuffiness possibly occurring in the wearer's front and rear 

waist zones. The breathable sheet 3b is preferably formed with 

nonwoven fabric made of hydrophobic fibers. 

Fig. 6 is also a view similar to Fig. 3 showing still 

another embodiment of this invention. In the case of this 

embodiment, the rear sweat-absorbent sheet 22 is dimensioned 

to be relatively wide and bonded to the rear end flap 13 so as 

to cover the elastic member 17 associated with the waist-opening. 

In view of a fact that the region of the wearer' s body in which 

the diaper 1 destined to be brought under the action of the 

elastic member 17 in close contact with wearer's skin apt to 

be wetted with sweat, it is desired for the sweat-absorbent 

sheet 22 to absorb sweat as rapidly as possible. 

It is also possible without departing from the scope of 
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this invention to eliminate one of the front and rear 

sweat-absorbent sheets 21, 22. Specifically, only one of the 

waist regions 6 or 7 may be provided with only the sweat­

absorbent sheet 21 or 22, instead of providing both the front 

and rear waist regions 6, 7 with the front and rear sweat­

absorbent sheets 21, 22, respectively. While this invention 

has been described with respect the open-type disposable diaper 

as a specific embodiment, this invention is applicable also to 

the other disposable undergarment such as a pants-type 

disposable diaper, disposable training pants for baby or 

disposable pants for child a~d adult. It is not essential how 

the _liquid-absorbent core is attached to the undergarment or 

whether the liquid-absorbent core is attached to the 

undergarment or not. The hydrophobic fiber 28 may be short or 

long fiber of thermoplastic synthetic resin and the hydrophilic 

fiber 29, 31 may be pulp fiber, rayon fiber, cotton fiber, or 

short fiber of thermoplastic synthetic resin appropriately 

treated to become hydrophilic_. 

The disposable undergarment according to this invention 

is provided on the inner side of the waist-opening peripheral 

edge with the sweat-absorbent sheet comprising the· inner layer 

mainly made of hydrophobic fibers and the outer layer mainly 

made of hydrophilic fibers. The surface of the inner layer in 
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this sweat-absorbent sheet destined to come in direct contact 

with wearer's skin contains the hydrophilic fibers extending 

from the outer 1ayer. such unique construction enables the 

amount of sweat secreted around the wearer's waist zone to be 

. trans~err~d from the inner layer to the outer layer. In this 

way, The surface of wearer's skin can be always kept in a 

comfortable dr:y state. 
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* C L M S * 
WHAT IS CLAIMED IS: 

1. A disposable undergarment comprising a covering member 

adapted to cover a wearer• s c·rotch region, front and rear waist 

regions, said covering member ~eing connected at its 

transversely opposite side edges so as to form a waist-opening 

and a pair of leg-openings, and a sweat-absorbent sheet provided 

on inside of said waist-opening's peripheral edge, wherein: 

said sweat-absorbent sheet comprises an inner l·ayer 

dest~ned to come in contact with wearer• s skin and an outer layer 

opposed to the inner layer, said inner layer containing 

hydrophobic fibers of 70 - 98 w% and hydrophilic fibers of at 

least 2 w% while said outer layer containing hydrophilic fibers 

of 50 - 100 w% of which a part extends outward from said outer 

layer through interstices of said hydrophobic fibers to a skin 

contacting surface of said inner surface. 

2 • The disposable undergarment according to Claim 1 , wherein 

a ratio of basis weight between said inner and outer layers is 

in a range of 1 : 1 - 1 : 20. 

3. The disposable undergarment according to Claim 1, wherein 

said covering member is formed with a liquid-impervious sheet 
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inside which a body fluid absorbent core and a liquid-pervious 

sheet covering said core are provided in this order so that said 

core extends across said crotch region into said front and rear 

trunk regions and, immediately outside one or both of 

longitudinally opposite ends of said core, said sweat-absorbent 

sheet is attached to said inner side of said waist-opening's 

peripheral edge. 

4 • The disposable undergarment according to Claim 1, wherein 

a circumferentially extending elastic member is attached under 

tension to said waist-opening's peripheral edge and, below said 

elastic member, said sweat-absorbent sheet is attached to said 

inner side of said waist-opening's peripheral edge. 

5. The disposable undergarment according to Claim 1, wherein 

said circumferentially extending elastic member is attached 

under tension to said waist-opening's peripheral edge and said 

sweat-absorbent sheet is attached to said inner side of said 

waist-opening's peripheral edge so that said sweat-absorbent 

sheet may cover said elastic member. 

6. The disposable undergarment according to Claim 1, wherein 

said waist-opening's edge is formed with a breathable sheet. 
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* C L M S 

7. The disposable undergarment according to Claim 1, wherein 

said sweat-absorbent sheet is breathable. 


