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DISPOSABLE DIAPER 

The present invention relates to a disposable diaper 

and more particularly to such a diaper having means 

facilitating disposal of body waste discharged on the diap.er. 

Disposable diapers including the body waste disposal 

sheet. separably bonded to a topsheet defining a skin-

contacting surface of the diaper so that the disposable 

diaper itself and body waste discharged thereon may be 

separately dealt with ·is disclosed,~ for example, in Japanese 

Patent Application Disclosure Gazette (Kokai) Nos. Sho61-

28002 HeiS-3889, and Japanese Uti:Lity Model App:Lication 

Disclosure (Kokai) Nos. Hei7-31022 and HeiS-33717. 

The diaper disclosed in these publications is adapted 

to separate the body waste disposal sheet from the diaper and 

then to wrap body waste discharged on the disposal sheet with 

the latter before throwing the disposal sheet and body waste 

discharged thereon away in a predetermined container or 

equipment, or adapted to throw them away into a bowl of flush 

toilet, so far as the body waste disposal sheet is water-

dispersible. From the viewpoint of public sanitation, the 

latter case is pref erred to the former case in which body 

waste discharged on the disposal sheet is thrown away directly . 
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into a predetermined container or equipment. 

However, independently of whether the disposal sheet is 

thrown away together with-body waste discharged thereon ~nto 

a predetermined container or equipment or into a bowl of 

flush toilet, these known diapers r'equire the person 

having charge of body waste disposal to separate the disposal 

sheet from the diapers by holding the dispos·ai sheet ~ with· 
: 

his or her hands. Hold~nq _the disposal she~t directly 

with the hands is apt to smear the hands of the person having 

charge of body waste disposal wit~ body waste. Consequently, 

the person having charge of body waste disposal must wash his 

or her hands every time he or she handles body waste 

discharged on the disposal sheet. 

It is an object of the present invention to provide a 

disposable diaper including a body waste disposal sheet 

adapted to be separable from the diaper without holding the 

disposal sheet directly with the hands of a person having 

charge of body waste disposal. 

According to the present invention, there is provided 

an improved disposable diaper comprising an absorbent unit 

includinq a liquid-pervious topsheet, a liquid-impervious 

backsheet and a liquid-absorbent core disposed between the 
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topsheet and the backsheet to define a longitudinal center 

line, a front waist region, a rear waist region and a crotch 

region, and a body waste disposal sheet separably bonded at 

least to the crotch region. 

The improved disposable diaper includes the abs·orbent 

unit being provided along transversely opposite side edge 

regions thereof extending in a longitudinal direction thereof 

with a pair of pleats each having a z-shaped cross section 

and including a lower portion folded toward the longitudinal 

center line and an upper portion folded outward in the 

direction opposed to the direction in which the lower portion 

is folded and the body waste disposal sheet being separably 

bonded along a transversely opposite side edge regions 

thereof extending in the longitudinal direction to the upper 

portions of the respective pleats so that the body wastes 

disposal sheet is separated from the absorbent unit as the 

pleats are pulled in opposite directions. 

The present invention includes alternative embodiments 

wherein the body waste disposal sheet is water-dispersible; 

wherein a bonding strength with which the body waste disposal 

sheet is bonded along a transversely opposite side edge 

regions thereof to the upper portions of the pleats, 

respectively, is lower than a tear strength of the body waste 
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disposal sheet in a transverse direction thereof; wherein the 

bonding strength is in a range of 30 - 200g/25mm when the 

body· waste disposal s_heet is dry and in a range of 20 -

100g/25mm when the body waste disposal sheet is wet; wherein 

the lower portions of the·pleats respectively have a width of 

10 - 60mm; wherein the pleats are respectively formed by a 

pair of side flaps extending outward beyond transversely 

opposite side edges of the absorbent core; and wherein the 

body waste disposal sheet is bonded to the upper portions of 

the pleats only in the crotch region so that the pleats in 

the front and rear waist regions is laterally unfolded 

without being restrained by the body waste disposal sheet. 

Fiq. 1 is a perspective view showing a disposable 

diaper as viewed from its side intended to come in contact 

with a wearer's skin; and 

Fig. 2 is a scale-enlarged sectional view taken along 

a line II-II in Fig. 1. 

Details of a disposable diaper according to the present 

invention will be more_ fully understood from the description 

of embodiments given hereunder with reference to the 

accompanying drawings. 
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Referring to Fig. 1, the diaper basically comprises an 

absorbent unit 1 and a body waste disposal sheet 2. The 

diaper is bilaterally symmetric about a center line 3 

extending in the longitudinal direction and has a front waist 

region 4, a rear waist region 5 and a crotch region 6 

e~ending between the front and rear waist regions 4, 5. The 

absorbent unit 1 is formed along transversely opposite side 

edges of the crotch region 6 with cutouts 7, 7 intended to 

encircle the wearer's legs. The cutouts 7, 7 and respective 

ends 8, 9 of the front and rear waist regions 4, 5 defining 

waist lines are provided with elastic members 10, 10; 11, 11 

each extending in the circumferential direction. Contraction 

of the elastic members presses the diaper around the wearer's 

legs and waist, respectively. The rear waist region 5 is 

provided on its transversely opposite sides with tape 

fasteners 12, 12. The body waste disposal sheet 2 is laid on 

the inner surface of the absorbent unit 1 in the crotch 

region 6. 

Referring to Fig. 2, the absorbent unit 1 includes a 

liquid-pervious topsheet 13; a liquid-impervious backsheet 

14, a liquid-absorbent core 15 disposed between these two 

sheets 13, 14 and a pair of side flaps 16, 16 each including 

portions of the topsheet 13 and the backsheet 14 extending 
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outward beyond transversely opposite side edges of the 

absorbent core 15 and bonded together by well known bonding 

means such as hot melt adhesive (not shown). As will be 

apparent from Fig. f, the absorbent unit 1 further includes 

a pair of end flaps 17, 17 each including portions of the 

topsheet 13 and the backsheet 14 extending outward beyond 

longitudinally opposite ends of the absorbent core 15 and 

bonded together by well known bonding means such as hot melt 

adhesive (not shown). The absorbent core 15 is semi-rigid 

and includes an absorbing mechanism of well known art. The 

absorbent core 15 is substantially fixed between the topsheet 

13 and the backsheet 14 using the.well known bonding means 

such as hot melt adhesive (not shown) so that the absorbent 

core 15 might not easily get out of its initial shape. Both 

the topsheet 13 and the backsheet 14 have a high flexibility 

and therefore both the side flaps 16 and the end flaps 17 

formed by extensions of the topsheet 13 and the backsheet 14 

have a sufficiently high flexibility to fit around the 

wearer's legs and waist with a desired soft touch. The 

elastic members 10, 10;· 11, 11 are bonded under tension in 

the longitudinal direction thereof between the topsheet 13 

and the backsheet 14 by means of well known hot melt adhesive 

(not shown). 
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Referring again to Fig. 2, on each lateral side of the 

absorbent unit 1, the side flap 16 forms a pleat 18 having a 

~-shaped cross section. More specifically to describe, the 

pleat 18 includes a lower portion 18a folded toward the 

center line 3 extending longitudinally of the absorbent unit 

1 and an upper portion 18b folded outward, i.e., away from 

the center line 3 an~ placed upon the upper surf ace of the 

lower portion 18a. As has been described with reference to 

Fig. 1, the body waste disposal sheet 2 is laid upon the 

surface of the absorbent unit 1 intended to come in contact 

with the wearer's skin, i.e., upon the upper surface of the 

topsheet 13. More specifically, the body waste disposal 

sheet 2 is separably bonded along its transversely opposite 

side edges 19 to the topsheet 13 defining the upper surface 

of the upper portions 18b of the pleats 18 by means of 

bonding spots 20 intermittently arranged in the longitudinal 

direction of the body waste disposal sheet 2. The bonding 

means 2 0 may be formed by well known hot melt adhesive, 

thermal emboss/deboss or the like and, as will be described 

later in detail, it is desired that the bonding means 20 

should allow the body waste disposal sheet_2 to be easily 

separated from the absorbent unit 1. Specifically, it is 

essential for the present invention that the body waste 
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disposal sheet 2 should be able to be separated from the 

upper portions 18b, 18b of the respective pleats 18, 18 as 

the pleats 18 are pulled and unfolded in opposed directions 

indicated by respective ·arrows. The most important feature 

of the present invention basically lies in a novel 

arrangement such that the transversely opposite side edges 

19, 19 of the body waste disposal sheet 2 can be easily 

separated from the upper portions 18b, 18b of the respective 

pleats 18, 18 as the pleats 18, 18 are laterally pulled. In 

another aspect, the most important feature of the present 

invention lies in a unique arrangement making it possible to 

eliminate any apprehension that the body waste disposal sheet 

2 might be torn not only under a tensile force occurring 

circumferentially of the wearer's torso during use of the 

diaper but also under a tensile force necessarily exerted 

thereon when the pleats 18, 18 are unfo.lded. To achieve 

this, the bonding means 20 and the body waste disposal sheet 

2 are preferably in such a mutual relationship that a bonding 

strength of the former is lower than a tear strength of the 

latter in its transverse (width) direction. To establish 

such relationship, the bonding strength is preferably in a 

range of 30 - 100g/25mm when the body waste disposal sheet 2 

. is in dry condition and in a range of 10 - 100g/25mm when the 
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body waste disposal sheet 2 is in wet condition. Assumed 

that this relationship is established, it is desirable to 

adjust the bonding strength so as to be highest in regions 

2la, 2lb extending adjacent the front and rear waist regions, 

respectively, and lowest in regions defined between the 

regions 21a, 2lb. Such adjustment of the bonding strength 

advantageously meets the following requirements: the body 

waste disposal sheet 2 must be prevented from being 

unintentionally separated from the absorbent unit 1 when the 

pleats 18, 18 in the front and rear waist regions are 

unfolded to wear the diaper or during use of the diaper; but 

the body waste disposal sheet 2 can be easily separated from 

the absorbent unit 1 as the pleats 18, 18 are unfolded for 

the purpose of body waste disposal. Operation of unfolding 

the pleats 18, 18 may be carried out by holding the pleats 

18, 18 with both hands, for example, with the fingers of both 

hands inserted under the respective lower potions 18a, 18a. 

To make this operation easy, each of the lower portions 18a 

preferably has a width of 10 - 60mm. 

In order that the body waste disposal sheet 2 can be 

thrown into a flush toilet together with body waste 

discharged· thereon without any anxiety, t.-ie body waste 

disposal sheet 2 is preferably made of water-dispersible or 
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water-soluble material. While such material is not 

specified, a sheet obtained by treating staple fibers and/or 

pulp fibers with suitable water-soluble binder such as PVA or 

CMC, or a sheet obtained by subjecting pulp fibers to process 

of paper making is preferable as such material. Though not 

illustrated in detail, the body waste disposal sheet 2 may 

have a sufficiently low porosity to prevent loose passage 

from permeating the sheet. Furthermore, the body waste 

disposal sheet 2 may have a certain degree of stretchability 

so far as the operation of separating the body waste disposal 

sheet 2 from the upper portions 18b, 18b of the pleats 18, 18 

is not obstructed thereby. 

While the absorbent unit 1 is illustrated to present 

the simplest construction of well known art, it should be 

understood that the other various embodiments are possible 

without departing from the scope of the present invention. 

For example, both lateral regions of the respective side 

flaps 16, 16, i.e., the upper portions 18b, 18b of the 

respective. pleats 18, 18 may be provided with a pair of 

elastic second side flaps (barrier cuffs) normally biased by 

their elastic contractile force to rise against the wearer's 

skin. Further, the absorbent unit 1 may be realized in the 

form of a pants-type diaper (i.e., pull-on-type diaper) by 
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bonding the front and rear waist regions. 4, 5 to each other 

along their transversely opposite side edges. 

The topsheet 13 may be formed by a fibrous nonwoven 

fabric, a porous plastic film or the like, the backsheet 14 

may be formed by a moisture-pervious but liquid-impervious 

plastic film, a laminate of such plastic film and fibrous 

nonwoven fabric or the like, and the absorbent core 15 may be 

formed by a· mixture of fluff pulp and superabsorbent polymer 

particles covered with a liquid-absorbent and -diffusive 

sheet or the like. Thus the components 13, 14, 15 may be 

formed by the stock materials usually used to form the 

components of disposable diapers or sanitary napkins. 

With the diaper of the present invention constructed as 

has been described above, the manner of disposal of body 

waste discharged on the disposal sheet 2 will be different 

depending on whether the disposal sheet 2 is water-

dispersible or not. So far as the sheet 2 is water-

dispersible, a person having charge of body waste may, for 

example, hold the side flaps 16, 16 with or without inserting 

his or her fingers of both hands under the lower portions 

18a, 18a of the pleats 18, 18, respectively, then turn the 

diaper inside out so that the body waste disposal sheet 2 may 

face a bowl of the flush toilet, and pull the diaper outward 
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in opposed directions (as indicated by two arrows in Fig. 2) 

to unfold the pleats 18, 18. Thereupon, the disposal sheet 

2 is separated from the absorbent unit 1 and thrown together 

with body waste discharged thereon into the bowl of the flush 

toilet. In this case, it is not necessary at all for the 

person having charge of body waste disposal to touch the 

disposal sheet 2 with his or her hands and there is no 

apprehension that the hands of such person might be smeared 

with body waste. If the disposal sheet 2 is not water­

dispersible, the person having charge of body waste disposal 

may wrap body waste with the disposal sheet 2 after the 

disposal sheet 2 has been separated from the absorbent unit 

1 by the operation of laterally pulling the diaper and 

thereby unfolding the pleats 18, 18, and then throw away this 

wrapped. body waste into a predetermined container or 

equipment.· In this case, the hands of the person having 

charge of body waste disposal necessarily contacts the 

disposal sheet 2. However, operation of wrapping body waste 

with the disposal sheet 2 which has already been separated 

from the absorbent unit 1 enables such person to protect his 

or her hands from being in direct contact with body waste as 

carefully as possible. On the contrary, it is often 

difficult for such person to protect his or her hands from 
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being smeared with body waste when the disposal sheet 2 must 

be separated from the absorbent unit 1 with the disposal 

sheet 2 held directly by his or her hands. 

As will be apparent from the foregoing description, the 

diaper of the present invention allows the person having 

charge of body waste disposal to deal with body waste 

discharged on the disposal sheet without any apprehension 

that . his or her hands might be smeared with body waste. 

Furthermore, the person having charge of body waste disposal 

can avoid at least undesirable operation of separating the 

disposal sheet from the absorbent unit held directly with his 

or her hands. In this way, d~sposal of the diaper after a 

single use is drastically simplified. 

In the course of putting the diaper on the wearer's 

body as well as after the diaper has been put on, the 

disposal sheet serves to maintain the pleats in the crotch 

region of the diaper as they are. In other words, the 

disposal sheet ensures a width of the crotch region to be 

effectively placed against the crotch of the wearer. In 

addition, the disposal sheet does not restrain portions of 

the pleats lying in the front and rear waist regions and 

allows these portions to be unfolded by a desired dimension 

so that the front and rear waist regions can be stabilized 
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around the of the wearer with a good appearance. 
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WHAT IS CLAIMED IS: 

1. A disposable diaper comprising of an absorbent unit 

including a liquid-pervious topsheet, a liquid-impervious 

backsheet and a liquid-absorbent core disposed between the 

topsheet and the backsheet to define a longitudinal center 

line, a front waist region, a rear waist region and a crotch 

region, and a body waste disposal sheet separably bonded at 

least to said crotch region, and 

said absorbent unit being provided along a transversely 

opposite side edge regions thereof extending in a 

longitudinal direction thereof with a pair of pleats each 

having a z-shaped cross section and including a lower portion 

folded toward said longitudinal center line and an upper 

portion folded outward in the direction opposed to the 

direction in which said lower portion is folded and said body 

waste disposal sheet is separably bonded along a transversely 

opposite side edge regions thereof extending in the 

longitudinal direction to said upper portions of the 

respective pleats so that said body waste disposal sheet is 

separated from said absorbent unit as said pleats are pulled 

in opposite directions. 
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2. ·The diaper according to Claim 1, wherein said body 

waste disposal sheet is water-dispersible. 

3 • The diaper according to Claim 1 , wherein a bonding 

strength with which said body waste disposal sheet is bonded 

along a transversely opposite side edge regions thereof to 

said upper portions of said pleats, respectively, is lower 

than a tear strength of said body waste disposal sheet in its 

transverse direction. 

4. The diaper according to Claim 3, wherein said bonding 

strength is in a range of 30 - 200g/25mm when said body waste 

disposal sheet is dry and in a range of 20 - 100g/25mm when 

said body waste disposal sheet is wet. 

5. The diaper according to Claim 1, wherein said lower 

portions of said pleats respectively have a width of 10 -

60mm. 

6. The diaper according to Claim 1, wherein said pleats 

are respectively formed by a pair of side flaps extending 

outward beyond transversely opposite side edges of said 

absorbent core. 
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7. The diaper according to Claim 1, wherein said body 

waste disposal sheet is bonded to said upper portions of said 

pleats only in said crotch region so that said pleats in said 

front and rear waist regions may be laterally unfolded 

without being restrained by the body waste disposal sheet. 


