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' DISPOSABLE UNDERGARMET

This invention relates to disposable undergarments
for _absorption and containment of excretion and moze
particularly, to a disposable undergarments such as diapers,
training pants, incqntinﬁn'ce pants or the like.

Japanese Patent Application Publication Ro. 1996-
24291A describes a disposable pull-on diaper comprising a
liguid-pervious topsheet, a liquid-impervious backsheet and

& liquid-absorbent core disposed between these two sheets

. 80 as to configure a front waist region, a rear waist

region and a crotch region extending between these two
waist regioms. The front and rear waist regions are
connected to each other along transversely opposite side
edge portion of these front and rear waist regions to
define a waist-opening and a pair of leg-openings.

The known diaper is constructed as follows: A
stretchable first elastic member is attached under temsion
to the diaper so as té extend :I._n_‘ a circular axrc from front
ends of transversely opposite side edge portions of the
d.i.ape_r toward a longitudinally middle zone of the crotch
region and a stretchable second elastic membexr is attached

under tension to the diaper so as to extend in a circular.
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arc from rear ends of the transversely opposite side edge
portions of the diaper .taward the longitudinally middle
zone of the crotch region. The first and second elastic
members respectively comprise both side portions extending
in the vicinity of the front and rear ends of the
transversely opposite side a&ge portions of the diaper and

middle portions opposed to and séaced apart from each other

in the longitudinal direction and extending across the

longitudinally middle zone of the crotch region. A pair of
stretchable third elastic members are attached under
tension to the diaper along the transversely opposite side
edge portions thereof so as to extemi in the longitudinal
direction between the respective middle portions of the
first and second elastic members. The transversely
opposite side edge portions define peripheral edge portions
of respective leg-openings.

With this diapef put on the wearer, the thighs are
f.qlly and tightly surrounded by both éide portions of
the first and seéond .elasti.c members and the third elastic
members although the first and second elastic members are
spaced apart from each other in longitudinal direction in
the crotch region, sc there is no anxiety that leakage of

excretion might occuxr in the crotch region.
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Howevei:_, desired contraction of the fixst and second
elastic members in the middle portions thereof may be .
obstructed by the core having stiffness higher than the

top- and backsheets. Insufficient contraction of the

middle portions makes it difficult to press a zone the core

against the wearer’'s ekin since a good fit of the core to
the wearer’s skin relies on the contraction of the middle
portions. Certainly it will be possible for the known
diaper to press a middle zone of the core against the
wearer‘s skin since the respective middle portions of the
first and second elastic members extend across the
longitudinally middle zone of the crotch ragion even if the
contraction of the respective middle portions are
insufficient. However, it is impossible for thé known

diaper to press the front and rear end zones of the core

. against the wearer’s skin.

It is an object of this invention to provide a
disposable undergament- improved -so that the contraction of -
the first and second elastic members in the middle portions
thereof can be effectively used to press the front and rear
zones of the core against the wearer’s skin.

According to.this invention, there is provided a
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disposabla undergarment comprising a liquid-pervious
topsheet, a liquid-impervious backsheet and a liquid-
absorbent core disposed between these two sheets so as to
configure a front waist region, a rear waist region and a
crotch region extending between these two waist regioms.
The crotch region is formed along parts of both side edge
portions there of with transversely opposite side edge
portions curving inward transverse. by of the diaper and
defining peripheral edge portions of leg-openings and
provided with a stretchable first elastic member attached

under tension thereto 8o as to extend in a circular arc

from a vieinity of front ends of the transversely opposite

side edge portions toward a longitudinally middle zone of

the crotch ragion. A stretchable second elastic member is

attached under tension thereto so0 as to extend in a

circular arc from a viecinity of rear ends of the
transversely opposite side edge portions toward the
longitudinally middle zone of the crotch regiom.

The ﬁndergament further comprises in the core being
placed suBstantiaJ.ly in the crotch rég:‘.on and including a
middle zone extending in the longitudipally middle zone of
the crotch region, a front end zone extending from the

middle zone toward the front waii: region and a rear end
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zona axtending from the middle zone toward the rear waist
re_gidn. The first elastic meni:er includes fixst both side
portions extending in the vicinity of the front ends of the
transversely opposite side edge portions and a first middle
portion and first middle portion extending on a side of the
backsheet across the front end zone of the corxe. The
second elastic member includes second both side portions
extending in the vicinity of the rear ends of the
transversely -oPposite side edge portions and a second
middle porﬁion extending on the side of the backsheet
across the rear end zone of tha core.

According to one preferred embodiment of this
invention, stiffness of the core 1s. lower in the front and
rear end zones than in the middle zone.

According to another preferred embodiment of ¢this
invention, between the first middle portion of the first
elastic element and the second middle portion of the second
elastic member, third elastic members are attached under
tension to the undergarment so as to extend in the
longitudinal direction along the transversely opposite side

edge portions.

Fig. 1 i1s a partially cutaway plan view showing a
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diaper as before it is .ahaped in pants-type;

'Fig. 2 1s a partially cutaway perspective view
showing the diaper shaped from the state of Fig. 1 into
pants-~type; |

Fig. 3 is a sectional .v:l-.ew taken along a line A - A
in Pig. 1 with a middle zone of an absorbent core
eliminated;

Filg. 4 is a partially cutaway plan view §howing-
open~-type diaper;

Fig. 5 is a perspective view showing diaper with
front and rear waist regions connected together to be ready
for wearing;

Fig. 6 is a sectional view taken along a line B - B
in Pig. 4 with the middle zone of the core eliminated; and

Fig. 7 is a sectional view taken along a line C - C

in Pig. 4.

Details of a disposable diéper as an embodiment of
this dinvention will be more fully understood from the
description given hereunder with reference to the
accompanying drawings.

Fig. 1 is a partially cutaway plan vieﬁ showing a

diaper 1A before it is shaped in pants-type, Fig. 2 is a
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having been shaped in pants-type from the state of Fig. 1
and Fig. 3 is a sectional vieﬁ takén along a line A - A in
Fig. 1. In Fig. 1, a transverse direction is indicated by
an arrow X and a longitudinal direction is indicated by an
arrow Y. In Fig. 2, a waist-surrounding direction is
indicated by an arrow X and a leg-surrounding directiom is
indjcated by an arrow Y. Surfaces of the top- and
backsheets 2, 3 facing an absorbent core 4 will be referred
to herein as inner surfaces thereof and surfaces of these
sheets 2, 3 not facing the absorbent core 4 will be
referred to herein as outef surfaces thereof.

The diaper 1A basically comprises a liquid-pervious
topsheet 2, a liquid-impervious backsheet 3 formed of a
composite sheet composed of a plastic film 3b joined to a
hydrophobic fibrous nonwoven fabric 3a and a liquid-
absorbent core 4 disposed between the top- and backsheets 2,
3 and _johed to the imner surfaces of these sheets 2, 3,

As will be apparent from Fig. 1, the diaper 1A has,
in the longitudinal direction, a front waist region 20, a.
rear waist region 22 and a crotch region 21 extendin§
between these waist regions 20, 22. The diaper 1A is

defined by longitudinally opposite end portions 5



10

15

20

2000-357937

nSr

transversely extending in the front and rear waist regions
20, 22 and tranversely opposite side edge portions 6, 7
longitudinally 'extending in the front and zear waist
regions 20, 22.

The crotch xegion 21 is formed along its transversely
opposite side edges with cutouts respectively curving
inward transversely to define peripheral edge portions 8 of
a pair of leg-openings. The crotch region 21 is provided
with elastically stretchable f£irst elastic member 9, a
second elastic member 10 and a third elastic member 11,
each comprising a pluraiity of elastic elements and
attached under tension to the crotch region 21l.

The absorbent core 4 is placed in the crotch region

21 and extends in the longitudinal direction. The coze 4

ﬁas a middle zone 4b extending across a ..‘I.ongitudinally
middle zone 2l1a of the crotch region 21, a front end zone
4a extending from the middle zone 2la toward the fromt
waist region 20 and a rear end zone 4c extending from the
middle zone 2la toward the rear waist region 22. The fro:_it_
end zone 4a of the core 4 extends slightly into the fromt
waist region 20. Transversely opposite side edges 4d of
the core 4 extending in the ‘longitudinal direction’ inside

the transversely opposite side edge portions 8 of the
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crotch region 21 curve inward transversaly of the diaper 1A
80 as to describe circmlar arcs.

The core 4 is formed of a mixture of f£luff pulp
fibers and high absorption polymer particles or a mixture
of fluff pulp fibers, high absorption polymer particles and
thermoplastic synthetic resin fibers compressed to a

desired thickness. Therefore, the core 4 has stiffness or

- rigidity (hexeinaftex referred to as -stiffness) higher

than that of the top- and backsheets 2, 3.

Of the core 4, the front and rear end zones 4a ,. 4c
have stiffness lower than that of the middle zone 4b. To
ensure that the front and -rear end iones 4a, 4c have such
stiffness lower than that of the middle zone 4b, for
example, basis weight of the core 4 in the front and rear
end zones 4a, 4c may be adjusted to be lower than that of
the core 4 in the middle zone 4b, provided that thickness
of the ;:ore 4 in all the zones 4a, 4b and 4c are uniform.
That is, density of the core 4 in the front and rear end
zones 4a, 4c may be adjusted to be lower than that of the
core 4 in the middle zone 4b.

The first elastic member 9 extends from respective
front ends 8a bf the transversely opposite sgide edge

portions 8 lying in the front waist region 20 toward the
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longitudinally middle zone 2la of the crotch region 21
substantially so as to describe circular arcs. The first
elastic member 9 comprises both side portions 9a e#tending
along the transversely opposite side edges 8 in the
vicinity of the front ends 8a thereof and a middle portion
9b éxtending across the front end zone 4a of the core 4.

The second elastic member 10 extends from respective
rear ends 8b of the transversely opposite aide edge
portions 8 lying in the rear waist region 22 toward the
longitudinally middle zone 21a of the crotch region 21
substantially so as to describe c:i;r;'ular arcs. The second
elastic member 10 comprises both side portions 10a
extending along the transversely opposite side edges 8 in
the vicinity of the rear ends Bb thereof and a middle
portion 10b extending across the rear end zone 4c of the
core 4. |

The third elastic members 11 extend along the
transversely opposite side edges 8 in the longitudinal
diréction outside the respactive side edges 4d of the core
4 between the middle portion 9b of the first elastic member
9 and the middle portion 10b of the second elastic member
10. The first, second and third elastic members 9, 10, 11

are disposed between the fibrous nonwoven fabric 3a and the
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plastic £ilm 3b foming together the backeheet 3 and
secured to them. |

Transversely extending elastic members 12 associ-ated
with a waist-opening each comprising a plurality of elastic
elements are attached under temsion to the longitudinally
opposite end portions 5 of the diaper. Between the
respective elastic members 12 associated with the waist-
opening, on one hand, and the first and second elastic
members 9, 10, on the other hand, an auxiliary elastic
member 13 comprising a plurality of elastic elements is
attached under temsion so as to extend in the transverse
direction across the front and rear waist regions 20, 22.
The elastic members 12 and the auxiliary elastic member 13
are disposed between the fibrous nonwoven fabric 3a and the
plastic film 3b and secured thereto.

As shown in Fig. 2, the front and rear waist regions
20, 22 are joined to each other along transversely opposite
side edge portions .G, 7 of the waist regions 20, 21 by
means of joining zones 14 arranged intermittently in the
longitudinal direction to shape the diaper 1A in pants-type.
A waist-opening 15 and a pajix of 1ég-openings 16 are
defined as the diaper 1A is shaped in pants-type in this

manner. Of the diaper 1A, the longitudinally opposite end
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portibns 5 define a peripberal edge portion of the waist-
opening 15 and the tr_ansversely oppoiite side edge portions
8 def.-i.ne.' peripheral edge portions of the respective leg-
opeixings 16.

The side portions 9a, 10a of the first and
second elastic members 9, 10 and the third elastic member
11 extend in a 1eg-suﬁoundhg direction along the
peripheral edge portions of the leg-openings 16. The
elastic member 12 associated with the waist-opening extends

in a waist-surrounding direction along the peripheral edge

_portion of the waist-opening 15. The auxiliary elastic

member 13 extends in the waist-surrounding direction across
the :Eront_ and rea; waist regions 20, 22. In the diaper 1a,
a plurality of gathers are formed along the peripheral edge
portions of the waist- and leg-openings 15, 16 as well as
in the front and rear waist regions 20, 22 as the elastic
membexrs 9, 10, 11, 12, 13 conttacrl:.

Pig. 4 is a partially cutaway plan view ahwin§ an
open-type diaper 1B, Fig. 5 is a partially cutaway
perspective view showing the diaper 1B with the front and
rear waist regions 20, 22. connected to each other to be
ready for wearing, and Figs. 6 and 7 are sectional vieus

taken along lines B - B and C -~ C, respectively, as the
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middle zone 4b of the core 4 being eliminated. In Fig. 4,
a transverse direction is indicated by an arrow X and a
longitudinal direction is indicated by an arrow Y. In Fig.
5, the waist-suxrrounding direction is indicated by an arrow
X and the leg-surrounding direction is indicated by an
arrow Y.

The diaper 1B basically comprises a liquid-pervious
topsheet 2, é l-iquid—Mpeﬁious leak-barxier sheet 17, a
liquid-absorbent core 4 disposed between these sheets 2, 17
and entirely covéred with tissue paper (not shown) and
joined thereto, and a 1liquid-impervious backsheet 3
composed of a hydrophobic fibrous nonwoven fabric 3a and a
plastic film 3b bonded to the fibrous nonwoven fabric 3a.
The backsheet 3 presents an hourglass-shape peculiar to the
open-type diaper which defines front and rear waist regions
20, 22 and a crotch region 21 of the diaper 1B.

The core 4 is placed in the crotch region 21 and
comprises front and rear end zones 4a, 4c and a middle zome
4b. The front and rear end zones 4a, 4c of the core 4 have.
stiffness lower than that of the middle zone 4b. The core
4 is joined to inner surfaces of the topsheet 2 and the
leak-barrier sheet 17 with the tissue paper therebetween.

Peripheral portions of the topsheet 2 and the leak-
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barrier sheet 17 extend outward slightly beyond the
peripheral edge of the core 4 and put £flat and joined
together. The leak-barrier sheet 17 is joined to the innex
surface of the backsheet 3 in the crotch region 21.

mransversély opposite side edge portions of the
crotch region 21 partially define transversely opposite
side edge portions 8 curving. inward transversely of the
diape:r.; 1B so that the portions 8 are destined to dafine the
peripheral edge portions of respective leg-openings. The
crotch region 21 is provigled with a first elastic member 9
extending in circular arc from front ex_:ds 8a of the
transversely opposite side edge portions 8 toward a middle
zone 2la of the crotch region 21 and ' a second elastic
member 10 extending in circular arc from rear ends 8b of
the transversely opposite side edge portions 8 toward the
middle zone 2la of the crotch region 21, both of these
elastic members 9, 10 being attached under temsion to the
crotch region 21. |

The first and second elastic members 9, 10
respectively comprise both side portions 9a, 10a extending
along the transversely opposite side edge portions 8 in the
vicinity of the front and rear ends 8a, 8b thereof and

middle portions 9b, 10b extending across the front and rear



10

16

20

2000-357937

-15-

end zones 4a, 4c ﬁf the core 4. The first and second
elastic members 9, 10 are disposed between the fibrous
nonwoven fabric 3a and the plastic filﬁ 3b and secured to
them.

Between the middle portions 9b, 10b of the first and
second elastic members 9, 10, respectively, third elastic
members 11 are attached under tensidn to the crotch region
21.  The third elastic members 11 extend in the
longitudinal direction along the trénsve:sely opposite side
edge portions 8 outside the transversely opposite side
edges 4d of the core 4. These third elastic members 11 are
disposed between the topsheet 2 and the leak-barrier sheet
17 and bonded to them. '

A ribbon-like alastic member 12 assoclated with the
waist-opening is aﬁtached under tension to the rear waist
region 22 along its longitudinal end portion 5. The
elastic member 12 associated with the -waist-opening is
disposed between the fibrous nonwoven fabric éa and the
plastic film 3b and secured to them.

The transversely opposite side edge portions 7 of the
rear waist region 22 are provided with a pair of tape
fasteners 18 extending inward in tﬁe transverse direction.

The tape fasteners 18 respectively have proximal end
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portions disposed between the fibrous nonwoven fabric 3a
and the plastic £ilm 3b and joined to them. Free end
portions of the respective tape fasteners 18 are coated
with pressure-sensitive adhesive (not shown). The front
waist reqgion 20 is provided on the outer surfacé of the
backsheet 3 with a rectangular target tape strip 19 made of
a plastic sheet. This rectangular target tape strip 19
serves as a landing zone for the tape fastengrs 18.

 To wear thé diaper 1B, the transversely opposite side
edge portions 7 of the rearx waist region 22 are placed ugb.n
outer sides of the transversely opposite side edge portions
6 of the front waist region 20 aﬁd the free end portions of
the tape fasteners 18 are anchorxed to the target tape strip
19 i-sy means qf pressure-sensitive adhesive 15 to comnnect
the front waist region 20 with the rear waist region 22.

In the. diaper 1A as well as in the diapér 1B ha_ve'
been illustrated and described above, the 'core 4 h.as
stiffness higher in its front and rear zones 4a, 4c than in
its middle 2zone {¢b, s§ it is not likely 'th#t the
contraction of the first and second elastic members 3, 10
might be éﬁstmcted b}i_ .the front and rear end zones 4a, 4c
of the co_%qg_ 4. In both diapers 1A, 1B, the front and rear

end zon'e‘s:"4a, -4c of the core 4 are tightly pressed against
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the wearer’s skin as the middle portions 9b, 10b contract.

In both diapers 1A, 1B when put on the wearer, the

side portions '9a, 10a of the first and second elastic

members 9, 10, respect.ively, cooperate with the third

elastic members 11 -t:o surround the wearer’s thighs thereby
to seal full circumferences of the respective thighs of the
wearer_.- In this way, leakagé of .excretion possibly
occurring in the crotch region 21 is reliably avo:i.ded
although the middlé portions 9b, iob of the first and
second elastic members 9, 10 are spaced apart from each
other in the lonéitudiﬁal direction.

In these diapexrs'lA, 1B, tensile stress of the both
side portions 9a, 10a of the first and second elastic'-.
members 9, 10 preferably is greater than that of the middle
portions 9b, 10b of the first and second elastic members 9,
10. With the diapers 1A, 1B in which those portions 9a,
10a, 9b, 10b present the tensile stress' as represented by
the ahove-deséribed relationship, the contractile force of
the both side portions 9a, 16a can sufficiently seal the

circumferences of the wearer’s thighs and there is no .

possibility that the front and rear end zones 4a, ic of the

core 4 might be formed with a plurality of gathers even

. when the middle portions 9b, 10b contract.
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The topsheet 2 may be formed of a hydrophilic fibrous

nonwoven fabric¢c or a porous plastic film. Tﬁe leak=barrier
sheet 17 may be formed of a liguid-impervious plastic film..

The backsheet 3 may be formed not only with of the
composite sheet composed of <the hydrophobic fibrous
nonwoven fabric 3a and the plastic film 3b joined to the
hydrophobic fibrous nonwoven fabric 3a. In addition to
such composite sheet, the stock materia) selected from a
group including a hydrophobic fibrous nonwoven fabric, a
liguid-impervious plastic film and laminated twe layers of
a hydrophobic fibrous nonﬁoven fabric. It is also possible
to form the backsheet 3 of a compoéite nonwoven fabric

composed of a melt blown fibrous nonwoven fabric having

high water-resistance .and two layers of a spun bond fibrous

nonwoven fabric having high strength and flexibility.

The nonwoven fabric may be selected from a group
including spun lace-, naedle punch-, melt blown-, thermal
bond-, spun bond-, chemical bond- and air through-nonwoven
fabrics. The component fiber of the nonwoven fabric may be
selected from a group including polyolefine, polyester and
polyamide fibers, and polyethylene/polypropylene or
polyethylene/polyester core-sheath-type or side-by-side

type conjugated fibers.
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The polymer contained in the core 4 may be selectad
from a group including a starch- and cellulose-based
polymer and a synthetic polymer. The first, second and
third elastic members 9, 10, 11, the elastic member 12
associated with the waist-opening and the auxiliary elastic
member 13 may be made of elastomer such as synthetic or
natural rubber.

Bonding of the top~ and backsheets 2, 3 to each other,
fiving of .the leak-barrier sheet 17 to the backsheet 3,
joining of the core 4 to the top~ and backsheets 2, 3,
attachment of the elastic members 9, 10, 11, 12, 13 may be
carried out using hot melt adhesive or heat welding
technique such as heat-sealing or sonic sealing.

With the disposable undergarment Accurd'ing to this
invention, the middle lpoxt:i'.ons of the first and .second
elastic members. extending across the front and rear end
zones can properly contract and thereby the front and rear
end 20nes of the core can bea pressed against the wearer’s
skin under such contraction. 1In this way, the .front and
rear end 20nes of the core can be maintained in close-
contact with the wearer’s skin.

In the case of the. undergarment according 'to the

preferred embodiment of this invention in which the core
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has stiffness lower in ite front and rear zones than in its
middle zone, the middle portions of the first and second
elastic members can properly contract without being
affected by the front and rear zones of the core.
Therefore, the contraction of the middle portions of thease
elastic members can be effeéctively used to maintain the
front and rear zones of the core in close contact with the
wearer'’s skin.

In the case of the undergarment according to the
other preferred embodiment of this invenfion in which the
third elastic members extend between the middle portions of
the first and second elastic member, respect:lvely, the
side portions of the first and second elastic members
cooperate with the third elastic members to aurrouhd the
wearexr‘s thighs and thexeby to seal full circumferﬁnce of
the wearer’s thighs. Such a unique arrangement ensures
that leakage of excretion possibly occﬁrting in the crotch
region can be reliably avoided althoﬁgh the middle portions
of the :Eift- and second elastic members are spaced from

each other in the longitudinal direction of the diaper. -
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waar 1S cane 1se ) 0

1. A disposable undergaxment comprising a liquid-
pervious topsheet, a liquid-impervious backsheet and a
liquid-absoxbent core disposed between these two sheets, a

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

-exXtending between these two waist regions, said crotch

reqio_n being formed along parts of both side edge portions
there of transversely opposite side edge portions curving
inward transversely of said diaper and defining peripheral
edge portions of leg-openings and provided under a
stretchable first elastic member attached under tension
therefo 80 as to extend in a circular arc from a vicinity
of front ends of said transversely opposite s:l.&e edge
portions toward a longitudinally middle zone of the crotch
region and a stretchable second elastic member attached
thereto so as to extend in a circular arc from a vicinity
of rear ends of said transversely opposite side edge
poftions toward said longitudinally middle zone of said
crotch region,

said undergarment furthef comprising:

said core being placed substantially in said crotch

region and including a middle zone extending - in said
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longitudinally middle zone of said crotch region, a fronf
end zone extending from said middle zone toward said fromt
waist region and a rear end zone extending from said middle
zone toward said rear waist region;

said first elastic member including first both side
portions extending in the vicinity of said front ends of
sald transversely opposite side edge portions and a first
middle portion and first middle portion ._e:itending on a side
of said backsheet across said front end zone of said core;
and

. said second elastic member inciuding second both side
portions extending in the vicinity of said xear ends of -
said transversely opposite side edge portions and a second
middle portion extending on the side of said backsheet

across said rear end zone of said core.

2. The undergarment according to Claim 1, wherein
stiffness of said core is lower in the front and rear end

zones than in the middle zone.

3. The undergarment according to Claim 1, wherein
between said first middle portion of said first elastic

member and said second middle portion of said second
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elastic member, third elastic members are attached under
tension to said undergarment so as to extend in the

longitudinal direction along said transversely opposite

side edge portionms. : —_—
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