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ABSORBENT ARTICLE HAVING AN EXTENDIBLE SPLIT CORE

FIELD OF THE INVENTION
The present invention relates to disposable _absorbent articles, and more
particularly to disposable absorbent articles which isolate and minimize the migration of

 fecal material deposited thereon.

BACKGROUND OF THE INVENTION

Disposable absorbent articles, such as diapers, are well known in the art.
Disposable absorbent afticles retain and absorb body exudates, such as urine and fecal
material deposited thereon. '

Significant advances have been made in the art relative to absorbing and
retaining urine deposits. For example, disposable absorbent articles seldom leak and
may be relatively thin due to the incorporation of absorbent gelling materials.

However, fewer attempts have been made in the art to handle deposits of fecal
material in d_isposable absorbent articles. Fecal material has the undesirable problems
of smearing onto the wearer's skin, causing epidermal irritation and complicating the
task of cleaning the wearer when the soiled diaper or other disposable absorbent article
is removed. . ' _

To overcome these problems, certain attempts have been made in the art to
isolate the fecal material from the skin of the wearer. Such attempts include providing

. cups which attempt to circumscribe the anal opening, the genitalia, or both in an

attempt to isolate these regions of the wearer's body. These attempts can be
uncomfortable for the wearer and require preéise positioning of the cup.

 In still another attempt, resilient barriers extending transversely or longitudinally
have been placed below the topsheet of the diaper. But this arrangement suffers from
the drawback that fecal material deposited on the topsheet above the barrier, can

‘migrate and still cause the aforementioned problems. This arrangement simply does not

provide the abrupt discontinuity necessary to obstruct mngratlon of fecal material
deposnted on the topsheet of the diaper.
Furthermore, such an arrangement may even be ineffective in preventing



*

WO 96/09026 PCT/US95/11596

10

15

20

30

35

excessive transverse migration of the fecal material. A barrier disoosed below the
topsheet cannot be easily joined to longi_tudinally extending barrier leg cuffs, which, as
are well known in the art, minimize leakage from the diaper. Thus, fecal material which
is channeled towards transverse mlgratlon by the barner may be transported to the
perimeter of the diaper and breach the perimeter, causxng leakage.

Other attempts have been made in the art to provide a void or hole into wluch
the fecal material is deposited and retained (hopefully), so that the location of the fecal
material is limited to the position of the void or hole. Examples of such attempts are
found in U.S. Patent 4, 662 877 |ssued May 5, 1987, to Williams; U.S. Patent
4,892,536 issued January 9, 1990 to DesMaraxs et al U. S. Patent 4,968,312 issued
November 6, 1990 to Khan, U.S. Patent 4 ,990, 147 lssued February §, 1991, to
Freeland; U.S. Patent 5,062,840 issued November 5, 1991, to Holt et al.

. Accordingly, it is an object of this invention to provide a disposable absorbent
article having an extendxble absorbent spht core to lsolate and minimize the migration
of fecal material, thereby reducing epldermal contact wnth the fecal material and

minimizing cleamng by the caretaker. Itis also an object of this invention to provide an

absorbent article having both an elasttclzed panel topsheet and expandable or
elasticized panel back sheet to provnde a greater void volume to isolate fecal material
from the wearer.

BRIEF DESCRIPTION OF THE DRAWINGS
thle the speclﬁcatlon concludes with claims particularly pointing out and
distinctly claiming the present mventlon, itis beheved the same will be better
understood from the following description taken in conjunctlon with the associated
drawings in which like reference numerals represent the same component:
Figure 1 is a top 'plan view of a disposable absorbent article according to the

 present invention, partially cutaway, and having the foam cap omitted for clarity and
‘having no elastlc induced contraction;

' anure 2 are fragmentary sectional wews taken along section lines A, B and C;

of Figure 1.
Figure 3 is a top plan view of a dlsposable absorbent artlcle according to the

. present invention, whose rear section has been expanded as it would be in wear on a
wearer to show the separatlon of the split or segmented absorbent core and the

resulting void that is created. :
Figure 4 is an alternate top plan v:ew ofa d:sposable absorbent article
according to the present invention, whose front and rear panels have been expanded to

show a rear and front absorbent core void.
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Figure st a perspective view of a disposable absorbent article according to the

present invention as would be positioned on a wearer.

_ BRIEF SUMMARY OF THE INVENTION
The present invention comprises a disposable absorbent article, such as a
diaper. The disposable absorbent article has a partially liquid pervious topsheet with an
outwardly oriented body facing surface which is oriented towards the wearer while in
use, a core facing surfaced opposed to the body facing surface, at least one passageway

-and at least one elastically extendible panel. The disposable absorbent article further

comprises a liquid impervious backsheet with at least one elastically extendible back
panel and that is at least partially peripherally joined to the topsheet. Lastly, the
absorbent article comprises a split absorbent core intermediate to the topsheet and the
backsheet. _ _

The disposable absorbent article further comprises a void positioned between
the body facing surface of the topsheet and backsheet. The void is created by dividing
the absorbent core. As the topsheet and bottom sheet are adjusted to fit the wearer the
absorbent core is divided to create a void. Fecal material passes through the

ppassageway of the topsheet and is deposited into and isolated within the void created
- between the topsheet and backsheet of the disposable absorbent article.

TAILED DE N OF THE INVENTI
As used herein, the term "absorbent article" refers to devices which absorb and
contain body exudates, and, more specifically, refers to devices which are placed

~ against or in proximity to the body of the wearer to absorb and contain the various

exudates discharged from the body. The term "disposable” is used herein to describe
absorbent articles which are not intended to be laundered or otherwise restored or
reused as an absorbent article (i.e., they are intended to be discarded after a single use
and, preferably, to be recycled, composted or otherwise disposed of in an
environmentally compatible manner). A "“unitary” absorbent article refers to absorbent
articles which are formed of separate parts united together to form a coordinated entity
so that they do not require separate manipulative parts like a separate holder and liner.
A preferred embodiment of an absorbent article of the present invention is the unitary
disposable absorbent article, diaper 20, shown in Figure 1. As used herein, the term
"dikper" refers to an absorbent article generally worn by infants or incontinent persons
about the lower torso of the wearer. It should be understood, however, that the
present invention is also applicable to other absorbent articles such as incontinent
briefs, incontinént undergarments, diaper holders and liners, certain feminine hygiene
garments, and the like. -
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Figure 1 is a plan view of the diaper 20 of the present invention in its flat-out,
uncontracted state (i.., with elastic induced contractton pulled out) with the portion of
the diaper 20 which faces or contacts the wearer, the inner surface, oriented towards
the viewer. As shown in thure 1, the dtaper 20 preferably compnses a liquid pervious
topsheet 22; a partlally liquid i impervious backsheet 26 Jomed with the topsheet 22; and
absorbent core 28 posmoned between the topsheet 22 and the backsheet 26; a fastening
system generally multiple desrgnated as 36.

‘The topsheet 22 of the diaper 20 has an outwardly onented body facmg surface
which faces (and usually contacts) the wearer while the d_mper 20 is in use and a core
facing surface opposed to the body facing surface. The body facing surface of the

‘topsheet 22 of the diaper 20 comprises that portion of the diaper 20 which is positioned

adjacent the wearer's body during use (i.e., the inner surface generally is formed by
both at least a portion of the topsheet 22 and other components joined to the topsheet
22). The diaper 20 further has a first waist region 31 oriented towards the front of the
wearer while the diaper is‘in use; a second waist reg:on 33 longltudxnally opposite the
first waist reg:on 31, a crotch region 35 positioned between the first waist region 31
and the second waist region 33 and a penphery w}uch is defined by the outer edges of
the diaper 20.

The diaper 20 has a longitudinal axis L-L wluch dwrdes the diaper 20 into left
and right halves, and whxch divides the standmg wearer into left and right body halves.

" The diaper 20 further cornpnses a transverse axis T-T orthogonal to the longitudinal

axis L-L which divides the dlaper 20intoa front portion and a rear portion.
Orthogonal to the mutually perpendlcular longrtudmal axis L-L and transverse axis T-
T,isa Z-dgrectton axis, which extends outwardly from the plane of the diaper 20.

' A component of the diaper 20 is considered to be transversely oriented, and

" hence "transverse if such component forms an angle of +45 degrees or less with the

transverse centerline T-T. Slmﬂarly, a component is considered to be longitudinally
oriented, and hence "longitudinal” if such component fonns an angle of +45 degrees or
less with the longitudinal axis L-L.

| Figure 1 shows a preferred embodiment of the diaper 20 in which the topsheet
22 and the backsheet 26 have length and width dlmensmns generally larger than those
of the absorbent core 28. The topsheet 22 and the backsheet 26 extend beyond the

" edges of the absorbent core 28 to thereby form the periphery of the diaper 20. While

the topsheet 22, the backsheet 26, and the absorbent core 28 may be assembled in a
variety of well known conﬁguratnons, preferred dlaper configurations are described
generally in U.S. Patent 3,860,003 entitled "Contractable Side Portions for Disposable
Diaper" which issued to Kenneth B. Buell on January 14, 1975; and O
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Application Serial No. 07/715,152, allowed, "Absorbent Article With Dynamic Elastic
Waist Feature Having a Predisposed Resilient Felxural Hinge", Kenneth B. Buell et al.
filed June 13, 1991; All of which are incorporated herein by reference.

Although not shown in Figure 1, the absorbent core is split, preferably in the
rear section, to be intermediate to the topsheet panel 24 to create a void area in the
disposable absorbent article. S '

The topsheet 22 is positioned adjacent the body surface of the absorbent core
28 and is preferably at least partially peripherally joined thereto to the backsheet 26 by
attachment means (not shown) such as those well known in the art. Suitable
attachment means are described with respect to joining the backsheet 26 to the
absorbent core 28. As used herein, the term “joined" encompasses configurations

'w.hereby an element is directly secured to the other element by affixing the element

directly to the other element, and configurations whereby the element is indirectly
secured to the other element by affixing the element to intermediate member(s) which
in turn are affixed to the other element. In a preferred embodiment of the present
invention, the topsheet 22 and the backsheet 26 are joined directly to each other in the

 diaper periphery and are indirectly joined together as a result of their joinder to the

absorbent core 28 by suitable attachment means (not shown).

The backsheet 26 is positioned adjacent the garment surface of the absorbent
core 28 and is j:referably joined thereto by attachment means (not shown) such as those
well known in the art. For example, the backsheet 26 may be secured to the absorbent

_core 28 by a uniform continuous layer of adhesive, a patterned layer of adhesive, or an

array of separate lines, spirals, or posts of adhesive. Adhesives which have been found

'to be satisfactory are manufactured by H.B. Fuller Company of St. Paul, Minnesota and

are marketed as HL-1258. The attachment means will preferably comprise an open

_pattern network of filaments of adhesive as is disclosed in U.S. Patent 4,573,986

entitled "Disposable Waste-Containment Garment", which issued to Minetola et al.. on
March 4, 1986, more preferably several lines of adhesive filaments swirled into a spiral
pattern such as is illustrated by the apparatus and methods shown in U.S. Patent
3,911,173, issued to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
Ziecker et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989. Each of these pateﬁt_s are incorporated herein by reference.
Alternatively, the attachment means may comprise heat bonds, pressure bonds,
ultrasonic bonds, dynamic mechanical bonds, or any other suitable attachment means or
combinations of these attachment means as are known in the art.

The backsheet 26 is impervious to liquids (e.g. urine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious
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materials may also be used: as used herein, the term "ﬂexrble" refers to materials which
are ‘compliant and will readlly conform to the general shape and contours of the human
body. The backsheet 26 prevents the exudates absorbed and contained in the absorbent
core 28 from wetting articles which contact the dlaper 20 such as bedsheets and
undergarments. The backsheet 26 may thus comprise a woven or non woven material,
polymenc films such as thermoplastic films of polyethylene or polypropylene or
composite materials such' asa ﬁlm-coated non woven matenal Preferably, the

‘backsheet is a thermoplastic film having a thickness of from about 0.012 mm (0.5 mil)

to about 0051 mm (2.0 mils). Particularly preferred materials for the backsheet 26
include RR8220 blown films and $$5474 cast films as manufactured by Tredegar
Industries, Inc. of Terr Haute, lN The backsheet 26 is preferably embossed and/or
matte finished to provide a more cloth like appearance Further the back sheet 26 may
permit vapors to ‘escaped ﬁ'om the absorbent core 28 (ie. breathable) while still

- preventing exudates from passing through the backsheet 26. Lastly, the backsheet 26
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‘may be made entirely of elastically extensible matenal preferably the backsheet 26 has

at least one an extensible panel material proximate to the topsheet elastlcally extensible
panel 24. '

The topsheet 22 is compliant, soft feelmg, and non-rmtatmg to the wearer's
skin.’ Further, the topsheet 22 is liquid pervrous permitting liquids 9 e. g unne) to

readily penetrate through its thickness. A suitable topsheet may be manufactured from

a wide range of matenals, such as porous foams; reticulated foams; apertured plastic
films; or woven or non woven webs of natural ﬁbers (e. 8. ‘wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a combination of natural
and synthetlc fibers. Preferably, the topsheet 22 is made of a hydrophobic material to
isolate the wearer's skin t_‘rom liquids contalned in the absorbent core 28. There are a
number of manufacturing techniques which may be used to manufacture the topsheet
22 For example, the topsheet 22 may be a non woven web of fibers spun bonded,
carded, wet-laid, melt blown, hydroentangle, combinations of the above, or the like. A
preferred topsheet i rs carded and thermally bonded by means well known to those
skilled in the fabrics art. A preferred topsheet compnses a web of staple length -
polypropylene fibers such as is manufactured by Veratec Inc., a Division of
International Paper Company of Walpole, Massachusetts under the desrgnatlon P-8.

In accordance with one aspect of the present invention, the topsheet 22 is
elastically extensible in at least one direction. As used herein, the term "elastically
extensible” means able to be stretched ﬁ'om the free length at least about 50 percent for
a period of about 15 seconds and to return to within about 10 percent of the free length
within about S minutes of the release of the force which causes such elongation to
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occur. Generally the principal axis of elongation, in which the laminate of the topsheet
24 is elastically extensible is generally parallel to the longitudinal axis A-A, although all
or a portion of the topsheet 24 may be elastically extensible in more than one direction
or in a direction generally orthogonal the longitudinal axis A-A.

Preferably, the topsheet 22 of the present invention is elastically extensible to a t
least about 350 percent elongation without rupture and more preferably to at least
about 450 percent elongation without rupture, although a topsheet 22 which as a lesser
elongation without rupture, such as 50 to 100 percent is suitable. As used herein, the
term “rupture”" means tearing, fracturing, or breaking into two or more subparts. This
property provides for conforming to the shape of the wearer's body and maintaining
close contact to the skin of the wearer. Also a topsheet 22 which is relatively highly
extensible can comfortably fit a larger range of size of wearer. Exemplary elastically
extendible material is described further in U.S. Patent 5,037,416, issued to Allen et al.
on August 6, 1991 which is incorporated herein by reference.

The topsheet 22 further comprises at least one passageway 38 wherein exudates
such as fecal material may pass through to the absorbent core. This void 38 which may
be elasticized permits the exudates to be isolated from the wearer’s skin.

The absorbent core 28 may be any absorbent means which is generally

: compressible, conformable, non-irritating to the wearer’s skin, and capable of absorbing

and retaining liquids such as urine and other certain body exudates. As shownin
Figure 1, the absorbent core 28 has a garment surface, a body surface, side edges, and
waist edges. The absorbent core 28 may be manufactured in a wide variety of sizes and
shapes (e.g., rectangular, hourglass, "T"-shaped, asymmetric, etc.) and from a wide
variety of liquid-absorbent materials commonly used in disposable diapers and other
absorbent articles such as comminuted wood pulp which is generally referred to a
sairfelt. Examples of other suitable absorbent materials include creped cellulose
wadding; melt blown polymers including conform; chemically stiffened, modified or
crou-lmked cellulosic fibers; tissue including tissue wraps and tissue laminates; gelling
materials; or any equivalent material or combinations of materials. The configuration
and construction of the absorbent core may also be varied (e.g., the absorbent core may
have varying caliper zones, a hydrophilic gradient, a super absorbent gradient, or lower
average density and lower averagé basis weight acquisition zones; or may comprise one
or more layers or,stmctixres). The total absorbent capacity of the absorbent core 28
should, however, be compatible with the design loading and the intended use of the
diaper 20. Further, the size and absorbent capacity of the absorbent core 28 may be
varied to accommodate wearers ranging from infants through adults. Exemplary
absorbent structures for use as the absorbent core 28 are described in U.S. Patent
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4,610,678 entitled "High-Density Absorbent Structures” issued to Weisman et al. on
September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent Articles with Dual-
Layered Cores" issued to Wexsman etal. on June 16, 1987, U.S. Patent 4,888,231
entitled "Absorbent Core Having a Dustmg Layer" lssued to Angstadt on December 19,

~ 1989; and U.S. Patent 4,834,735, entitled "High Density Absorbent Members Having

Lower Density and Lower Basis Weight Acquisition Zones issued to Alermany et al.
on May 30, 1989, ‘Each of these patents are incorporated herein by reference.

* The diaper preferably ﬁlrther comprises elasticized barrier leg cuffs 32 for
providing improved containment of hqmds and other body exudates. Each elasticized
barrier leg cuff 32 may comprise several dlﬁ‘erent embodxments for reducmg the
leakage of body exudates for the leg regions of the diaper 20. Us. Patent 4,909,803

. entitled "Disposable Absorbent Amcle Having Elasticized Flaps" issued to Aziz et al.

on March 20, 1990, describes a dnsposable diaper 20 havmg "stand-up” elasticized flaps
(barrier leg cuffs 32) to improve the containment of the leg regions of the diaper 20.
U.S. Patent 4,695,278 entitled ”Absorbent Article Having Dual Cuffs" issued to
Lawson on September 22, 1987, describes a dnsposable diaper 20 having dual cuﬂ‘s
including both a gasketmg cuffand a barrier cuff 32. Both of these patents are
mcorporated herein by reference for the purpose of showmg sultable exemplary
constructions for the barrier leg cuﬁ's 32.

‘Referring to Figure 2 (A, B and C are sectional views of F:gure 1 with porttons

‘of the structure being cut away to more clearly show the co_nstructlon of the diaper),

the A section comprises a topsheet 22, an absorbent core 28 and a backsheet 26.

- Section B comprises an opening 38 in the topsheet 22, an elasticized panel section 24

of the topsheet 22, a split 42 in the absorbent core 28 and an elasticized panel section
44 of the backsheet 26. The opening 38 is preferably elasticized to ensure better fit and
as a barrier. Lastly, section C comprises an elasticized panel 24 of the topsheet 22, a
split 42 of the absorbent core 28 and an elasticized panel 44 of the backsheet 26.

'The diaper 20 is preferably applied to a wearer byi posmomng one of the waist

' regions 31 or 33, preferably the second waist region 33 (which typically has the

fastening system 36), under the wearer's back and drawing the remainder of the diaper
20 between the wearer's legs so that the other waist region 31, preferably the first waist
region 31, is positioned across the front of the wearer. The fastener tape 50 are
positioned across the front of the wearer. The fastener tape tabs 50 of the fastening
system 36 are then released from the release portion 52. The diaperer then wraps the
elasticized side panel around the weal_'er, ‘while still grasping the tab portion. The
elasticized side panels will typically be extended and tensioned during this aeration so
as to conform to the size and shape of the wearer. The fastening tab 50 is secured to



WO 96/09026 S T PCT/US95/11896

10

15

30

the outer surface of the diaper to effect a side closure.

As lllustra’tedm Figure 3, a void 46 is created between the elasticized topsheet
panel 24 and the backsheet panel when pressure is applied to the fastening tabs 50.
This void, 46, is adjustable to the size or the wearer and/or the positioning of the tabs
on the topsheet 22. The absorbent core 28 preferably if attached to non elasticized

_ areas of the topsheet 22 and the bottomsheet 26.

Figure 4 is an alternate embodiment of the present invention further comprising
a void 48 in the front of the diaper 20. This void is created similar to the creation of
the rear void 46 wherein there is a second elasticized panel 56 in the topsheet 22.
Pressure is exerted on either side of the waist region 31 of the diaper 20 to create the
front void 48. This front void 48 is particularly preferred for isolation of urine and/or
fecal material, most preferably urine. This additional area for urine isolation allows for
maximum acquisition of urine in the diaper 20 and away from the wearer.

An example of a disposable article as would be positioned on a wearer is sgé;l in
Figure 5. The diaper 20 is preferably applied to a wearer by positioning one of the
waist regions 31 or 33, preferably the second waist region 33 (which typically has the
fastening system 36), under the wearer's back and drawing the remainder of the diaper
20 between the wearer's legs so that the other waist region 31, is positioned across the
front of the wearer. The fastening tape tabs 50 of the fastening system are then
released from the release portion. The diaperer then wraps the elasticized side panel
around the wearer, while typically be extended and tensioned during this operation so
as to conform to the size and shape of the wearer and create the rear void 46. The
fastening tab 50 is secured to the outer surface of the diaper 20 to effect a side closure.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and
meodifications that are within the scope of this invention.

WHAT IS CLAIMED IS:
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A dispoéable' ébsbr’be_n_t article having a longitudinal axis and a transverse axis
orthogonal thereto, said disposable absorbent article comprising:
a substantially liquid pervious topsheet having an opening and at least one

 elastically extendible panel; a liquid impervious backsheet at least partially

peripherally joined to said topsheet and having at least one extendible panel
corresponding to said panel of said topsheet; and an absorbent core intermediate
said topsheet and said backsheet and having at least one split extending from said
openmg of and-between said topsheet panel and said backsheet panel, whereby
fecal material deposnted through saxd opening is deposued and isolated from said
topsheet -

A disposable article according to Claim 1 characterized in that said split extends
into a rear portion of said disposable absorbent article.

A disposable ‘article according to Claims 1 and 2 characterized in that said

- topsheet comprises one elastically extendible panel intermediate to said split.

A disposable article according to Claims 1, 2, and 3 characterized in that said
absorbent core is attached approximate said spht to an extendlble surface of said
topsheet and/or said backsheet

A disposable irticle iiccdrdin'g to Claims 1, 2, 3, and 4 charactéﬁzed in that said
backsheet comprises one elastically extendible panel intermediate to said split
core. ' o : - '

A disposable article according to Claims 1, 2, 3, 4, and 5 further comprising a
second split of said absorbent core extending into a front portion of said
disposable absorbent article.

A dispbsable article according to Claim 6 characterized in that said topsheet and
said backsheet each have one elastically extendible rear panel intermediate to said
rear split and one elastically extendible front panel intermediate to said front split.

A disposable article according to Claims 6 and 7 characterized in that said

topsheet comprises elastically extendible material.
A disposable article according to Claims 6 and 7 characterized in that said

A
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backsheet comprises elastically extendible material.
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