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A disposable pull-on diaper 1 includes elastic members attached under tension to peripheral edge portions 2a of leg-openings 6
and a pair of leak-barrier cuffs 11 provided In the vicinity of transversely opposite side edges of a core. The elastic members
assoclated with the leg-openings include first elastic members 4a extending along front peripheral edge portions 2a1 of the leg-
openings 6 and second elastic members extending along rear peripheral edge portions 2a2 of the leg-openings 6 and, In a
crotch region R2, the free side edge portions of the leak-barrier cuffs 11 extend inward beyond the side edges of said core and
are folded back along substantially middle folding zones thereof outward beyond the side edges of the core and wherein the free
side edge portions are bonded, In the vicinity of the folding zones, to the outer surface of the topsheet in the upper zone of the
core.
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ABSTRACT
DISPOSABLE PULL-ON DIAPER

A disposable pull-on diaper 1 includes elastic members

‘attached under tension to peripheral edge portions 2a of

leg-openings 6 and a palr of leak-barrier cuffs 11 provided in
the vicinity of transversely oppos‘ite side edges of a core. The

elastic members associated with the leg-openings include first

elastic members 4a extending along front peripheral edge

portions 2a, of the leg-openings 6 and second elas'tic members
extending along rear perlipheral edge ]Qoi‘tions 2a, of the
leg-openings 6 and, in a crotch region RZ, the free side edge
portions of the leak~barrier cuffs 1i extend inward. beyond the '
side edges of sald core and are folded back along substantially
middle folding zones thereof outward beyond the side. edges of.
the core and wherein the free side edge portions are bonded,
in the vicinity of the folding zones', to the outer surface of

the topsheet in the upper zone of the core.
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DISPOSABLE PULL-ON DIAPER

This invention relates to a disposable pull-on diaper
adapted to absorb and hold excretion discharged thereon.

Japanese Patent App'lication Publication No. 1997-24063A
describes a pants-type disposable diaper basically compris ing
a liquid-pervious_tOpsheet, a liquid-,-impervious backsheet and
a liquid-absorbent core disposed between the top- and
backsheets, configuring front and rear waist regions opposed
to each other and a crotch region extending be.tween these tWo
waist regions so that the front and rear waist regions may be

connected to each other to a waist-opening and a pair of

leg-openings, wherein elastic members being stretchable in a

leg-surrounding direction are attached under tension to

peripheral edge portions of the leg-openings, the diaper'

further comprising a pair of substantially liquid-impervious
leakwbarrier cuffs (flaps) extending in the leg-surrounding
direction in the vicinity of transversely opposite side edges
of the core.

- In the case of this diaper of prior art, each of the
leak-b.arr'ier cuffs (flaps) compris ing' inner and outer sections
has a fixed side edge portion, a free side edge portion normally

blased to rise on the topsheet and fixed longitudinally opposite
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end portions collapsed inwardly of the diaper. The respective
fixed side edge portions are bonded to the topsheet in the
vicinity of transversely opposite side edges of the core and

the respective fixed end portions are bonded to the topsheet
in the front and rear waist regions. The elastic members belng

stretchable in the leg-surrounding direction are attached under

~tension to the respective free.side edge portions. In the

crotch region, the free side edge portions defining the outer

cuffs (flaps) extend inwardly of the core and these free side

edge portions are folded back along substantially middle zones

thereof outwardly of the core.

The diaper disclosed in the Publication is adapted to be
worn in the manner that a wearer inserts his or her legs into
the respective leg-openings and then the diaper is pulled up
to the wearer'é walist. In the case of thi:s'dihaper, the elastic
members associated with the leg-openings extend along the
entire peripheral edge portions of the respective leg-openings
and the middle zones of the respectivee‘ outer cuff (flap)

sections along which the free side édge portions are folded back

~outwardly of the core are not bonded to the diaper and the free

side edge portions of the respective outer cuff (flap) sections
rising in the crotch region define relatively high barriers.

With a disadvantageous consequence, contraction of the elastic
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members assocliated with the leg-openings as‘well as rising of
the free side edge portions of the outer cuff (flap) sections
reduce the respective leg-openings. As a result, the free side
edge portions of the respective outer cuff (flap) sections

extending in the crotch region may obstruct the wearer's legs

"against being smooth.ly inserted into the respective leg-

openings and make wearing time-consuming operation.

It 1s an object of this invention to provide a disposable
pull'-on diaper adapted to be smoothly worn without an anxiety

that the free side edge portions of the leak-barrier cuffs might

obstruct the wearer's legs against easily being inserted into

~ the leg-openings.

According to this invention, t‘here' is provided a
disposable pu’ll-—-on diaper basically comprising a liquid-
pervious topsheet, a liquid-impervious backsheet and a
liguid-absorbent core disposed petween the top- and backsheets;
configuring front and rear waist regions opposed to each other
and a crotch region extending between these two waist regions
so that the front and rear waist regions may be connected to
each other to a waist-opening and a pair of leg-openings,
wherein elastic members being stretchable in a leg;surrounding

direction are attached under tension to peripheral edge
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portions Oof the leg-openings, the diaper further comprising a
palr of substantially liquid-impervious leak-barrier cuffs
extending in the leg-surrounding directi.on in the vicinity of
transversely opposite side edges.of the core.

The 1mprovement according to this invention is in that
the elastic members associated with the leg-openings comprise
first elastic members extending .in the leg-surrounding
direction along a front peripheral edge portion of the leg-
opening on the side of the front waist region and second elastic
members ext.énding in the leg-surrounding direction along a rear

peripheral edge portion of the leg-opening on the side of the

rear walst region wherein none of the elastic members associated

with the leg-openings are present along an intermediate

- peripheral edge portions ext'ending between the front and rear

péripheral edge portions of the leg-opening, the leak-barrier
cuffs respectively have fixed side edge portions extending in
the leg-surrounding direction in the vicinity of the respective
side edge portions of the core, free side edge portions being

contiguous to the fixed side edge portions and normally biased

to rise on the topsheet and fixed longitudinally opposite end

portions collapsed inwardly of the diaper and placed upon the
topsheet in the front and rear waist region and, 1n the crotch

region, the free side edge portions extend inward beyond the




10

15

20

VTSRO IR RS TS \ Y T . A

CA 02356101 2001-08-29

2000-266104

.5

side edges of the core and are folded back along substantially
middle folding lines thereof outward beyond the side edges of
the core wherein the free side edge portions are bonded, in the
vicinity of the middle folding lines, to the outer surface of
the topsheet 1in the upper zone of the core.

According to one preferred embodiment of this invention,
the first elastic members present a stretch stress highér than

that of the second elastic members.

Fig. 1 1s a perspective view .showing an embodiment of a
disposable pull-on diaper aCcording to this' invention as
partially broken away;

Fig. 2 is a plan view separately showing the pants and
the pad constituting the diaper;'

Fig. 3 is a sectional view taken along a line A - A in
Fig. 1; and

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

Fig. 1.

Details of the disposable pull-on wearing article
according to this invention will be more fully understood from
the description of a disposable pull-on diaper as a typical

embodiment given hereunder with reference to the accompanying
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Fig. 1 is a perspective view showing an embodiment of a
disposable pull-on diaper 1 according to this invention as
partially broken away and Fig. 2 is a plan View separately
showing the pants 2 and the pad 7 constituting the diaper 1 as
front and rear waist regions R1, R3 have been disconnected from
each other and the diaper 1 has- been developed in 1ts
longitudinal direction. Referring to Fig. 1, a leg-
surrounding - direction 1is indicated by an arrow X1 and a
walst-surrounding direction is indicated by an arrow Y1.
Referring to Fig. 2, a longitudinal direction is indicated by
an arrow X2 and a transverse direction is indicated by an arrow
Y2. The herein used expression "inner surfaces" of the pants

2 as well as the top~ and backsheets should be understood to

be the surfaces thereof facing a core and the expression "outer

-surfaces" thereof should be understood to be the surfaces

thereof being remote from the core.
~ The diaper 1 comprises the pants 2 and a liquid-absorbent

pad 7 attached to the inner surface of the pants 2. The pants

Z comprise two layers of a nonwoven fabric placed one upon

another so that surfaces thereof Opposed to each other are
intermittently bonded together. The pad 7 comprises a

liquid-pervious topsheet 8, a liquid-impervious backsheet 9,
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a liquid-absorbent core 10 and pair of substantially
liquid-impervious leak-barrier cuffs 11.

The pants 2 are composed of front and rear waist regions

Rl1, R3 opposed to each other and a crotch region R2 eXtending.

between these two waist regions R1, R3. As will be apparent

from Fig. 2, the pants 2 are contoured by t:ransversely opposite

side edge. portions 2a extending in parallel to-each,other in

the longitudinal direction and curving inward in the ‘transver'se

direction of the pants 2 in the crotch region R2 so as to describe

In the pants 2, the front and rear waist regions R1, R3 are bonded

intermittently along the side edge portio'ns 2a of the pants 2
sO as to define a waist-opening 5 and a pair of leg-openings
6. The longitudinally opposite end- portiofns 2b 'define a
peripheral edge portion of the waist--0pening 5 and t.he
transversely opposite side edge portions 2a in the crotch region ‘
RZ2 define peripheral edge portions of the respective leg-
openings 6.

The waist-opening 5 is pr.ovided along its peripheral edge
portion 2b with a plurality of elastic members 3 being
stretchable in the waist-surrounding direction and attached

under tension thereto. These elastic members 3 associated with
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the walst-opening are covered with a part of the peripheral edge
portion 2b of the walst-opening 5 which is folded back onto the
inner surface of the pants 2.

Each of the leg-openings 6 is provided along its
peripheral- edge portion 2a with a plurality of elastic members
peing stretchable in the leg-surr'ounding d.irection and attached
under tension thereto between two layers of the nonwoven fabric.
These elastic members associated W.iti’l each of the leg-openings
comprise first 'elastic members 4a extending ‘along a front
peripheral‘ edge portion 2a, of the leg-opening 6 on the side
of the front waist region Rl and second elastic members 4b
extending along a rear peripheral edge . portion 2a, of the
leg-»opening 6 on the side of t‘he rear wailst region R3. None
of the elastic members associated with each of the leg—-openings
are present along an intermediate peripheral edge portj_ons 2a,
extending between the front and rear.peripheral edge portions
2a,, 2a, of the leg-opening 6.

In the pants 2, a stretch stresé cf the first elastic

member 4a is adjusted to be higher than that of the second elastic

members 4b so that the front peripheral edge portions 2a, liable

to be affected by movement of the wearer's legs can be tightly
placed against the wearer's thighs and thereby excretion leak

from the front peripheral edge portions 2a; can be reliably
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prevented.

The pad 7 is substantially rectanqular and has a front
zone rl, a rear zone r3 and an intermediate zone 1?2 extending
between the front and rear zones rl, r3. As shown in 'Fig. 2,

0 the pad 7 has transversely opposite side edge portions 7a
extending ih parall-el in the longitudinal ‘dire'ction and
longitudinally opposite end portions 7b extending in parallel
in the transverse directioh. As indicated by chain lin’es, the
front zone rl lies in the front waist region Rl of the pants

10 2, the intermediate zone r2 lies in the crotch region R2 of the
pants 2 and the rear zone r3 lies 1n the rear waist région R3.
In the pad 7, the outer surtace of the backsheet 9 is bonded
fo the inner surface of the pants 2. ‘

The core 10 is disposed between the top- and backsheets
15 8, 9 and entirely covered with bonded to tissue paper 13 (See

Fig. 3) and bonded to the inner surface of at least one of the

1la extending in the leg-surrounding direction in the vicinity
20 of the respective side edge portions lOa of the core 10, free
side edge portions 11b being contiguous to the fixed side edge
portions lla and normally blased to rise.on the topsheet and

fixed longitudinally opposite end portions l1lc collapsed inward
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'in the transverse direction of the pad 7. The free side edge

portions 1llb are provided with elastic members 12 being

stretchable in the legmsurrounding direction and bonded under

. tension thereto. These elastic members 12 are covered with a

part of the free side edge portions 11b. The fixed end portions

~1llc are bonded to the outer surface of the topsheet 8 in the

front and rear zones rl, r3 of the pad 7.

In the diaper 1, the peripheral edge portion 2b of the
walist-opening 5, the peripheral edge portions 2a -of the
leg-openings 6 and the free side edge portions 11b of the cuffs

11 are formed with a plurality of gathers as the elastic members

3, 4a, 4b, 12 contract. 1In the diaper 1, the pad 7 curves, in
the longitudinal direction, ﬁrith the topsheet 8 inside and the
Iree side edge portions 11b of the respective cuffs 11 rise on
the topsheet 8 as the elastic members‘12 contract.

Fig. 3 is a sectional view taken along a line A - A in
Fig. 1 and Fig. 4 is a sectional view taken along a line B -
B in Fig. 1. The fixed side edge portions lla of the respective
cuffs 11 are disposed between the top- and backsheets 8, 9 and
bonded to respective inner surfaces of these sheets 8, 9. 1In
the intermediate zone r2 of thepad 7, the free side edge portions
11b extend inward in the transverse diredtion beyond the side

edges l0a of the core 10 and the free side edge portions 11b




CA 02356101 2001-08-29

2000-266104

- 17 -

are folded back along substantially middle folding lines
thereof outward beyond the side edges 10a of the coi:e 10. In
the vicinity of the middle folding lines 11d, the free side edge
portions 11lb are bonded to the outgr surface of the topsheet
O 8 in the upper zone of the core 10.

Of the respective free side edge portions 11b, adimension
‘L1 as measured from' the folding lines 11d to thé u'pp‘erends is
preferably in a' range of 10 ~ 50 mm. If the dimension L1 is
less than 10 mm, the free side edge pqrtions 11b could not rise
10 to a height sufficient to fulfill their désired leak-barrier
function and excretion leak would readily occur from the crotch
region R2. If the dimension L1 exceeds 50 mm, on the contrary,
the free side edge portions 11b of the cﬁffs: would often obstruct
the wéarer.'s' legs from being smoothly inserted into the
15 respective leg-openings 6 when thé diaper 1 1is pUt on the

wearer's body.
In the pad 7, the rising free side edge portions 11b of
the respective cuffs 11 forbarriers of an appropriate height
to prevent excretion leak from the side edges 7a of the pad 7.
20 In the pad 7, cavities 14 are defined between portions of
respective cuffs 11 extending from the folds 11d to the fixed

side edge portions 1la, on one hand, and the topsheet 8, on the

other hand. Excretion can be absorbed within these cavities
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14 also and, in this way, the entire upper surface of the pad

/ can be effectively utilized.
In the diaper 1 according to this embodiment, none of the
elastic members associated with the leg-opening 6 are present
0 along the intermediate peripheral edge portions 2a of the
leg-opening 6, i.e., the peripheral edge.portion 2a_of the
leg-opening 6 can only partially contract. In addition to this

feature, the dimension L1 by which the free side edge portions

- 11b of the cuffs 11 rise is limited to the range, so it can be

10 'avoided that the free side edge portions 11b might form
relatively high barriers in the crotch region R2. Before the
diaper 1 is worn, therefore, it is not dpprehended that the

'¢leg-0penings 6 might be significantly reduced even when the
first and second elastic members 4a, 4b contract' and

15 consequently the free side edge portions 11b of the cuffs 11

rise. This means that the free side edge portions 11b of the
cuffs 11 extending in the crotch region R2 do not obStruct the
wearer's legs from being smoothly inserted into the respective
leg-openings 6 when the diaper 1 is put on the wearer's body.
20 The pants 2 are preferably formed with a hydrophobic
nonwoven fabric. The pants 2may be also formed with a composite
sheet consisting of a stretchable nonwoven fabric, a

hydrophobic nonwoven fabric and a plastic film laminated one

B —— v . —— o . .
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upon another.

The topsheet 8 may be formed with a liquid-pervious sheet
such as a nonwoven fabric or a pbrous: plastic f£ilm, more
preferably with a liquid-pervious and a nydrophilic sheet. . The

O backsheet 9 may be formed with a hydrophobic nonwoven fabric,
a liquid_—-impervi_ous‘ plastic film or a laminated sheet
consisting of a hydrophobic nonwoven fabric and a plastic £ilm,
more preferably with a breathable and a liquid-impervious sheet.

The cuffs 11 may be formed with a hydrophobic nonwoven fabric.

10 It is also possible to form the backsheet 9 and the cuffs il
with a composite nonwoven fabric comprising highly water-
res istan.t melt blown nonwoven fabric and two layers of spun bond

- nonwoven fabric having high strength and flexibility and
sandwiching therébetween the melt blown nonwoven fabric.

15 The nonwoven fabric used for this invention may be of
various types such as spun lace-, needle punch-, melt blown-,
thermal bond-, spun bond- , chemical bond- and air through—.
types. The component fiber of the nonwoven fabric may be
selected from a group including polyolefine-, polyester- and

20 polyamide-based fibers and core-sheath- or side-by-side-type
polyethylene/polypropylene or polyester conjugated fibers.

The core 10 comprises a mixture of fluff pulp, high

absorption polymer grains and thermoplastic synthetic resin
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fiber compressed to a desired thickness. The polymer grains
may be selected from a group including graft polymer of
starch-based, cellulose-based and synthetic polymers.

Bonding the nonwoven fabric, bonding of the top- and
backsheets 8, 9 to each other or bonding of the cuffs 11 and
the core 10 to the £0p~ and backsheets 8, 9, and attaching of
the elastic members 12 to the cuffs 11 may be carried out-using
suitable adhesive sueh as hot melt adhesive or using suitable
welding technique such as heat sealing or supersonic sealing

technique.

The disposable diaper according to this invention has a
unique arrangement such that the elastieamembers associated
with the leg-openings comprise first elastic members extending
along the front peripheral edge‘portions of the respective
leg--openings and the second elastic members extending alohg the
rear peripheral edge portions of the respective leg-openings
and the elastic members is absent along the intermediate
per’ipheral edge portions of the respective leg-openings. Such
unique arrangement prevents the entire peripheral edge portions

of the respective leg-openings from contracting under the
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respective cuffs may not form undesirably high barriers in the
crotch region. In this way, the diaper according to this
9 1invention avoids the inconvénience that the leg-—openings might
be made extremely narrow aé the diaper of.prior art has been
the case. ‘Thus, there is no anxiety.that_.the free side edge
portions of the cuffs extending in the crotch regibn might
6bstruct smooth ins.ertion Of the wearer's legs into. the

10  respective leg-openings to wear the diaper.
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WHAT IS CLAIMED IS:

1. ‘A disposable pull-on diaper basically comprising a

liquid-pervious topsheet, a ligquid-impervious backsheet and a
liquid-~absorbent core disposed between said top- and backsheets,
configuring front and rear walist regions opposed to each other
and a crotch region extending between these two waist regions
so that said front and rear waist regions may be connected to
each other to a waist-opening and a palr of leg-openings,
wherein elastic members being stretch.able in a leg-surrounding
direction are attached under tension to peripheral edge
portions of said leg-openings, said diaper further comprising
a pair of substantially liquid-impervious leak-barrier cuffs.

extending in said leg-surrounding direction in the vicinity of

transversely opposite side edges of said core, wherein:

said elastic members associated with the leg-openings
comprise first elastic members extending in said leg-

surrounding direction along a front peripheral edge portion of

said leg-opening on the side of said front waist region and
second elastic members extending in said leg-surrounding
direction along a rear peripheral edge portion of the leg-

opening on the side of the rear waist region wherein none of

the elastic members associlated with said leg-openings are
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present along an intermediate .periphleral ‘edge portions
extending between said front and rear peripheral edge portions
of said leg-opening;

said leak-barrier cuffs reSpectively have fixed side edge
portions extending in said legmsurroundihg direction in the
vicinity of the respective side edge portions of said core, free
side edge portions being contiguous. to said fixed side edge
portions and normally biased to rise on said topsheet and fixed

longitudinally opposite end portions collapsed inwardly of sald

~diaper and placed upon said topsheet in said front and rear waist

région; and,
in said crotch region, said free side edge portions extend
inward beyond the side edges of said core and are folded back

along substantiallymiddle folding lines thereof outward beyond

the side edges of said core wherein said free side edge portions

are bonded, in the vicinity of said middle folding lines, to

the outer surface of said topsheet in the upper zone of the core.

2. The diaper according to Claim 1, wherein said first
elastic members present a stretch stress higher than that of

said second elastic members.
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