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DISPOSABLE UNDERGARMENT

This invention relates to a disposable undergarment such
as a disposable diaper, a diaper cover, a training pant or an
incontinent-pant.

Connectional disposable diapers of open-type are
provide& with tape fasteners transversely extending outward
 from transverseiy opposite side edges of a rear waist region
and a target tape strip attached to outer surface of a front
waist region. In an example of such diaper, hook and loop
members of the mechanical fastener known by the trade name such
as MAGIC TAPE or VELCRO are used as the tape fastener and the
target tape strip, respéctively. Specificalljf, the hook
member is attached to the inner surface of each base tape strip
and a rectanqular strip of 1';he loop member -is attached to the
outer surface of the front waist region at a desired position
to form a landing zone. The tape fasteners are detachably
anchored on the target tape strip to connect the front and rear
~waist regions of.the diaper to each other.

Such diaper is disclosed, for example, in Jabanese Patent
Application Publicatién Nos. 1997-;38139A, 1997-1219084,
1998-309299A and 1998-328237A. The diaper disclosed in these

Publications uses a non-stretchable loop member as the target
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tape strip.

With the diaper having an elastic stretchabiiity, it is
assﬁmed that the non-stretchable loop member serving as the
target tape strip is attached to the front waist region which

is substantially in its non-stretched condition. 1In this case,

the target tape strip will restrict a stretchability of the

front waist region in its zone provided with the target tape

"strip. Consequently, the diaper will be derived of its

stretchability in the zone thereof provided with the target tape

strip.

. It is an object of this invention to.provide a disposable
undergarment having an elastic stretchability and improved so
that, if a non-stretchable target tapé strip is attached to the
outer surface of the substantially non-stretched front waist
region, the front waist region may be kept stretchablé levén in
the attachment zone of the target tape strip.

According to this invention, thgre is provided a
disposable underéarment comprising a basic structure contoured
by tranéversely oppoéite side edge portions lo’ngitudinally

extending in parallel to each other and longitudinally opposite

~edge portions transversely extending in parallel to each other

and having a front waist region to cover a wearer's belly, a
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rear waist region to cover the wearer's back and a crotch region
extending between the waist regions, a pair.of tape fasteners
attached to transversely oppésite side edge portions of the réar
waist region and a non-sti:et_chabl_e target tape strip attached |
to outer surface of the front waist region so that the tape
fasteners serve as male members adapted to be separably anchored
on the target tape strip serving as a female member and thereby
to cbnnéct the front and rear waist regions to each other.
The improvement according to this invention is in that,
of the front .waisti région » the rear waist regions and the crotch
region, at least the front waist region is elastically
stretchable at least transversely of the undergarment; the
target tape strip comprises a flexible film layer -ha\'rir_ig
transversely opposite side edges extending longitudinally and
upper and lower edges extending transversely of the
undergarment and é plurality of 1long fibers extending
ldngituQinally in parallel one to another on an outer surface
of the film layer between upper and lower edges; the film layer
is formed with a plurality of slits arranged to be transversely
spaced one from another by a predetermined dimension and to -
extend longitudinally bétween a vicinity of the upper edge and
a vicihity of the lower edge; the target tape strip is attached

to the front waist region being substantially in non-stretched
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state; and the long fibers are bonded to the filﬁ layer in the
vicinity of the upper and lower sides the film layer.

Expressib'n "substantially in non-stretched state" used
herein should be un‘derstood to include both the state in which
the front waist region is not stretched at all and the state
in which the front waist region is slightly stretched.

According to one preferred embodiment o.f this invention,
the long fibers are slackened outward from the outer surface
of the film layer between the upper and lewer edges of the film
layer.

According to another preferred embodiment of .t:his
invention, the film layer is formed with a plurality of
perforated lines arranged to be transversely spaced one from
another by a predetermined dimerisipn and to extend between the
yicinity of the upper edge and the vicinity of the lower edge
so that the film layer is easily torn apart along the perforated
lines to for the film layer with the slits.

According to still another preferred embodiment of this
invention, the film layer is bonded to the front waist reéion
by means of plural stripes of adhesive arranged to be
transversely spaced dne_ from another and to extending
longitudinally of the undergarment. |

According to further another preferred embodiment of this
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invention, the undergarment comprises a liguid-pervious
topsheet to contact the wearer's skin, a liquid-impervious
backsheet not to contact the wearer's skin and a liquid-

absorbent core disposed therebetween.

Fig. 1 is a perspective view showing a partially cutaway
diaper;

Fig. 2 is a sectiona.‘l_.'view showing the diaper of Fig. 1
taken along a line A - A in Fig. 1;

Fig. 3 is a sectional view showing the diaper of Fig. 1
taken along a line B - B in Fig. 1;

Fig. 4 is a perépective view showing the diapef of Fig.
1 with front and rear waist. regions connected to each other _to
put it on a wearer's body; and

Fig. 5 is a sectional view taken along a line C - C in

Fig. 4.

Details of the disposable undergarmer_lt accdrding to this
invention will be more fully understood from the description
of a disposable diaper of open-type as a typical embodiment.with
reference to the accoméanying drawings.

Fig. 1 is a perspective'view showing a partially cutaway

diaper 1, Fig. 2 is a sectional view taken along a line A - A
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in FJ.g 1 and Fig. 3 is a sectional view taken along a line B
-~ B in Fig. 1. The diaper 1 basicélly comprisés a liquid-
pervious topsheét 2, a liquid-impervious backsheet 3 and a
liquid-absorbent core 4 disposed between the topsheet 2 and fhe
backsheet 3 and bonded to the inner surface of the topsheet 2.

The diaper 1 has a front waist region 20 to cover awearer's

belly, a rear waist region 22 to cover the wearer's back and

.a crotch region 21 extending between the front and rear waist

regions. 20, 22. The diaper 1 is contoured by transversely
opposite side edge portions 1la longitudinally extending in
parallel to each other but, in the crotch region 21, curving
inward transversely of the diaper 1 and longitudinally opposite
end portions 1lb transversely extending in parallel to each
other.

Of the diaper 1, the topsheet 2 and the backsheet 3 are
made of a nonwoven fabric being elastically stx:etcha.ble both
in length and width. Portions of the topsheet 2 and the
backsheet 3 extending outward beyond a periphefal edge of the
core 4 are placed upon and intermittently bonded to each other.

A pair of tape fasteners 5 are attached té the side edge
portions la of the re.ar waist region 22 so as to extend
transversely outward. in coopgration with these tape

fasteners 5, a non-stretchable target tape strip 7 serving as
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a landing zone for the tape fasteners 5 is attached to the outer
surface of the backsheet 3 in the front waist region 20.
Specifically, the target tape strip 7 is divided into two
sections about a central zone lc of the front waist region 20.

Each of the tape fasteﬁers 5 has its proxiﬁal end portion
5a disposed between the topsheet 2 and the backsheet 3 and firmly
bonded to respective inner surfaces of these sheeté 2, 3 by means
of adhesive (not shown). A free end portion 5b of the tape'
fastener 5 is prbvided on its inner surface..with a hook member
6 serving as one component of a mech;nical fastener bonded to
the inner surface by means of adhesive (not shown).

The target tape strip 7 comprises a transversely largef
flexible plastic sheet 8 (film layer) having side ‘edges 8a
longitudinally extending in parallel to each other and upper
and lower edges 8b, Bc transversely extending in parallel to
each other, and a plurality of long fibers 9 longitudinally
extending in parallel one fo another on outer surface of the
plastic sheet 8 between its upper and lower edg'e_s 8b, 8c.

The plastic sheet 8 is formed with a plurality of
| perforated lines 11 extending between the vicinity of the upper
edge—81.3 and the vicinitg'( of the lower edge 8c and transversely
spaced one from another by é_ predetermined dimension.

The long fibers 9 are bonded to the plastic sheet 8 along
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the upper and lower edges 8b, 8c of thereof by means of sealing
lines 10 so that these long fibers 9 may be slackened outward
from the. outer surface of the plastic sheet 8 between the upper
and lower edges 8b, 8c.

Of the target tape strip 7, the pllastic sheet 8 is attached
to the outer surface of fhe backsheet 3, v?hich is in non-
stretched condition, by means of a plural stripes of adhesive
12, These stripes of adhesive 12 are arranged to be _
transversely spaced one :rom another by a predetermined
dimension and to ‘extend longitudinally in the vicinity of the
opposite side edges B8a and between each pair of the adjaceht
perforated lines 11 of the plastic sheet 8.

During nonuse of the diaper 1, the tape fasteners 5 are
kept folded. back upon the odter surface of the topsheet 2 and
separably fixed thereto by means of the hook memberé 6 (not sown).
During use of the diaper 1, the tape fasteners 5 are kept anchored
on the outer surface of the target tape strip 7 by means of the
hook members 6. The tape fasteners 5 are effectively anchored
én the target tape strip 7 with the hook members 6 entering among
the long fibers 9 so as to be engaged with the long fibers 9.

Fig. 4 is a perspéctive, view showing the diaper 1 as put
on a wearef"s body with’ the._'front' and rear waist regions 20,

22 being connected to each other and Fig. 4 is a sectional view
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taken aloné a line C - C in Fig. 4. Refei‘ring to Fig. 4, the
respective. inner surfaces of the tape fasteners 5 are separably
anchored on the outer surface of the target tape strip 7 to form
a waist-opening_ 13 and a pair of leg-openings 14. The front
and rear waist regions 20, 22 are stretched transversely outward
as indicated by an arrow X in Fig. 5 as the diaper is put on
the wearer's body. Thereupon, the target tape strip 7 is also
pulled transveréely outward. The plastic sheet 8 of the target
tape strip 7 is fbrn alohg the perforated lines 11 under tension
exerted thereon transversely outward to form a plurality of
slits 1la.

These slits 1la of the plastic sheet 8 are enlarged
transversely outward as the top- and backsheets 2, 3 of the
diaper 1 are.étretched transverSely outward and consequently
each of the slits llal defines a substantially eiliptic space
having its major axis extending longitudinally of the diaper
1. Both the topsheet 2 and the backsheet 3 can be stretched
transversely outward by a &imension_ corresponding to the total
dimension by which the slits 11a canbe enlarged. Inother words,
an elastically stretchability of the topsheet 2 and the
backsheet 3 in the entire zone provided with thé target tape
strip 7 is not restricted by this target tape strip 7. In this

way, there is no anxiety thait.this zone of the topsheet 2 and



-10-

the backsheet 3 might be compietely deprived of the initial
elastically stretchability thereof.

While the long fibers 9' are scattered transversely as the
slits 1la of the targét tape strip 7 are enlarged transversely,
some of the long fibers 9 femain within each of the enlarged
slits 1lla. .Therefore, it is not appreﬁended that the long
fibers 9 of theﬁtarget tape strip 7 might be intérrupted_even
wh;an the front waist region 20 is stretched transversely outward.
The topsheet 2 and the backsheet 3 contract and the elliptic
slits 1la are closed to restqre their rectilinear shapeé as the
tape fasteners 5 and the target tape strip 7 are disengaged from
each other. |

The target tape strip 7 is divided in two sections along
the central zone lc of the front waist region 20 and portions
of topsheet 2 and the backsﬁeet 3 extending along the central
zone lc have their initial elastic stretchability free from any
restriction by the target tape strip 7. Namely, the frént waist
region 20 is stretchable transversely outward ih the central
zone lc of the front waist region 20.

The diaper 1 as herein described and illustrated is
adapted to be transverse-ly Stretchable at a predetermined ratio
as it is put on awearer's body. The front and rear waist regions

20, 22 and the crotch region 21 are transversely stretchable
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from the non-stfetched state thereof preferably at a ratio of
30 - 200 %.

While the target tape strip 7 has been described to be
attached to the non-stretched front waist region 20, it is also
possible to attach the target tape strip 7 to the front waist
region 20 being slightly stretched. The expression "being
slightly stretched"_means-that the front waist region is
transverseiy stretched at a ratio exceeding 0 % but less than
30 %.

While the ci'imension by which' the perforated lines 11 are
transversely spaced one from another as well as the number of
these perforated lines 11 are not particularly specified, it
is preferable for the diaper 1 that the dimension is relatively
small and the number is relatively large. The larger is the
number of the perforated lines 11, the larger is the dimension
by which the target tape étrip 7 can be stretched transversely
outward and also the larger is the dimension by which the zone
of the front waist region 20 provided with the target tape strip
7 can be stretched transversely outward.

It is unnecessary for the stripes of adhesive 12 to exténd
fully between respectivé pairs of the adjacent perforated lines
11 but it is preferable that they are transversely spaced one

from another by a desired dimension. 1In other words, the



-12-

plastic sheet.8 may be attached to the backsheet 3 by means of
the stripes of adhesive 12 arranged diséohtinuoﬁsly in the
transverse direction. The s'i.:rips of adhesive 12 are preferably
formed by elastically or inelastically stretchable adhésive.

It is also possible to form the backsheet 3 using
nonwoven fabric-ha'ving a transversely elastic stretchability
and to form the topsheet 2 using a non-strétchéble nonwoven
fabric. In this case, the topsheet 2 may be placed upon the
backsheet 3 being stretched transversely outward and then the
porf.ions of these sheets 2, 3 extending longitudinally as well
as trarisversely outward beyo_nd the peripheral‘ edge of the core
4 are intermittently bonded to each other.

The target ﬁape strip 7 is not limited to that divided
in two sections about the central zone 1lc of the front waist
region 20 and may also eitend transversely on the outer surface
of the front waist _region' 20 without interruption. The
perfofated lines 11 of the plastic sheet 8 may be replaced by
a plurality of slits 1la arranged to be transversely spaced one
from another by a predetermined dimension and to vertically
extend between the vicinity of the upper edge 8b and the vicinity
of the lower ‘edge 8c of the plastic sheet 8.

Though not shown, it is also possible to fuse and then

harden the long fibers so that 'some of these long fibers may
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be partially converted to a film layer and the remaining long
fibers may be integrated with the film layer and to use such
integrated material as the target tape strip. In this target
tape strip, the remaining 16ng fibers are heat-sealed with.the
film layer along upper and lower edges of this film.layerf In
the case of such target tape strip, the film layer may be formed
with a plurality of perforated lines or slits. Then, the film
layer may be bonded to the 6uter surface of the backsheet by
means of plural stripes of adhesive arranged to be transversely
"spaced one from anothér.by a prede£ermined dimension and to
extend longitudinally in the vicinity of the transverseiyh
opposite side edges and betwegn respective pairs of the adjacer;t
perforated lines or slits;

The topshéet 2 is preferably formed with an inelastic or
an elastic nonwoven fabric treated to become hydrophilic. An
inelastic or elastic porous plastic film also may be used for
stock material for the topsheet 2.

The baCksheet 3 may be formed with an elastic nonwoven
fabric, én elastic plastic film or a laminated sheet of these
plastic.filnland nonwoven fabric. It is also possible'tq form
the backsheet 3 by a cohposite sheet comprising an inelastic
plastic £film, an inelastic nonwoven fabric and an eiastomeric.

sheet such as natural or synthetic rubber or elastic threads
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both having an elastic stretch_ability disposed between the
plastic film and nonwoven fabric. The nonwoven fabric used to
form the backsheet 3 is preferably hydrophobic.

The nonwoven fabric used for this invention may be
selected from a group including those of spun lace-, needle
~ punch-, melt blown-, thermal bond- spun bond- and chemical
bond-types.

The plastic sheet 8 may be made of flexible thermoplastic
synthetic resin such as polyethylene or polypropylene,
polyester.

The long fibers 9 are obtained by filamentation of tow
consisting of plural filaments into the form of web and
preferably crimped to facilitate the hook member of the tape
fastener to coﬁe in engagement with these long fibers 9. The
filaments preferably have a fineness of 0.5 ~ 70 Dtex and a basis
weight of 20 ~ 150 g/m?.

The filament may be selected from a group inciuding
polyolefine-', polyester- or polyamide-based fib_er, or core-
sheath type conjugated fiber of pblyethylene/polypropylene,
polyethylene/pol&ester or polyethYlene/polyethylene
terephthalate.

The core 4 comprises a mixture of fluff pulp obtained by

crushing wood pulp and high absorption polymer particles
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compressed to a desired thickness and entirely covered with a
water-pervious sheet (not shown) such as liquid-diffusive
tissue paper. The high absorption polymer may be selected from
agroupincludinggraftpolyﬁerizedstarch,modifiedcellulose,
water-soluble crosslinked polymer and alkali metal acrylate of
self-crosslinking type.

Bonding or attachment of the sheets 2, 3 and the core 4
may be carried out- using hot melt adhesive, pressure-sensitive
adhesive or heat-welding technique.

This invention is applicable to not only the disposable
diaper 1 but also to a diaper cover, a trainiﬁg pant or ah
incontinent pant.

The disposable underga;ment according to this invention
inelastically stretchable in length and width, at least in width.
With such undefgarment, it is assumed that the non-stretchable
target tape strip is attached to the outer surface of the front
waist region being substantially not stretched. Even in this
case, it is not apprehended that the zohe of the front waist
region in which the target tape has been attached to the front
waist region might be completely deprived of its initial
stretchability. This ié for the reason that the film layer of
the target tape strip is formed with a plurality of slits each

extending longitudinally of the article.
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Each of the slits formed in the film layer is transversely
enlarged in a substantially elliptic space having -_its major axis
oriented longitudinally of the article. As a result, the zone
of the front waist region in which the target tape strip has
been attached thereto can be stretched by a dimension
corresponding to a total dimension by which the slits of the
film layer can be transversely enlarged.

While the long fibers.are transversely scattered as the
slits are transversely enlarged, some of the long fibers still
remain within each elliptic space defined by the enlarged slit.
Consequently, therelis no anxiety that the long fibers on the
target tape strip might be interrupted even when the front waist
region is stretched transveréely outward. Inthisway, the tape
fastener can be effectively engaged with the target tape strip

at any position of this tape strip.
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WHAT IS CLAIMED IS:

1. A disposable undergarment comprising a basic structure
contoured by "transversely opposite side edge portions
longitudinally extending in parallel to each other and
longitudinally opposite edge portions transversely exteﬁding
in parallel td each other and having a front waist region to
cover a wearer's belly, a reat waist region to cover the wearer.' s
back and a crotch region extending between these waist regions,
a pair of tape fasteners attached to transversely 6pposite side
edge portibns of said rear waist region and a non—stretéhable
' target tape strip attached to an 6uter surface of said front
waist region so that sai& tape fasteners serve as male members
adapted to be separably anchored on said target tape étrip
serving as a female member and thereby to connect said front
and rear waist regions to each'other, wherein:

of said front waist region, said rear waist region and
said crotch region, at least said front waist region is
elastically stretchable at leasﬁ transversely of the
undergarment; said target tape strip comprises a flexible film
layer having transveréely : opposite side edges extending
longitudinallyanduéperandloweredgesextehdingtransversely

of the undergarment and a plurality of long fibers extending

. * [ L M S %*




-18-

longitudinally in paréllel one to another on an 6uter surface
of said film layer between the upper and lower edges;

Isaid film layer is formed with a plurality of slits
arranged to be transversely spaced one from another by a
predetermined dimension and to extend longitudinally between
a vicinity of the upper edge and a vicinity of the lower e_dge_ ;

said target tape strip is attached to said front waist
region being substantially in non-stretched state; and
said long fibers are bonded to said film layer in the

vicinity of the upper and lower sides of said film layer.

2. The undergarment according to Claim 1, wherein said long
fibers are slackened outward from the outer surface of said film

layer between the upper and lower edges of said film layer.

3.  The undergarment accofding to Claim 1, wherein said film
layer is forméd with a plurality of perforated lines arranged
to be transversely spaced one from another by a predetermined
dimension and to extend between the vicinity of the upper edge
and the viciﬂity of the lower edge so that said film layer is
easily torn apart along'said perforated lines to for said film

layer with said slits.

* € L M s ® .
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4. The undergarment according to Claim 1, wherein said £ilm
layer is bonded to said front waist region by means of plural
stripes of adhesive arranged to be transversely spaced one from

another and to extending longitudinally of the undergarment.

5. The undergarment accbrding, to Claim 1, wherein the
undergarment comprises a liquid-pervious topsheet to contact
said wearer's skin, a liquid-impervious backsheet not to
contact said wearer's skin and a liquid-absorbent core disposed

therebetween.
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