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15 FIELD OF THE INVENTION
This invention relates to disposable absorbent articles, such as diapers and adult
incontinence products, and more particularly to disposable absorbent articles which have
the capacity to retain low-viscosity fecal material away from the skin of the wearer, in
order to reduce leakage and make it easier to clean the wearer when the soiled disposable
20 absorbent article is removed.

BACKGROUND OF THE INVENTION

Disposable absorbent articles such as diapers and adult incontinence products are
well known in the art. Such disposable absorbent articles collect and retain urine and fecal

25 material deposited thereon by the wearer.

To date, most attempts in the art to handle the urine and fecal material collected and
retained in the disposable absorbent article have been directed to handling urine. Dealing
with fecal material collected by the disposable absorbent article is simply more difficult
than dealing with urine, due to the complex rheology of low-viscosity fecal material.

30 Exemplary of the urine handling prior art are several attempts to provide disposable
absorbent articles having a first topsheet which faces towards and contacts the body of the
wearer, and a secondary topsheet under the first topsheet, which either absorbs urine, or
transfers the urine to an underlying core for storage until the disposable absorbent article
is removed from the wearer.

35 Typically, the first topsheet and secondary topsheet have different material
properties. The secondary topsheet may have a smaller pore size than the first topsheet,
to assist in transfer of the urine through the topsheet. The first topsheet may be
hydrophobic and more resilient when wetted than the secondary topsheet, in order to pass
fluids through the first topsheet to the secondary topsheet.
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15  multiple layers. The first layer, which is closest to the wearer, comprises hydrophilic
fibrous material and has an acquisition zone of a relatively lower average density than
other portions of this layer, in order to quickly acquire discharged liquids. Below the first
layer is a liquid handiing layer comprising a resilient, low density high void volume
material that is moisture insensitive in order to rapidly acquire liquid insults into itself

20 through the acquisition zone and distribute these liquids throughout the liquid handling
layer to a storage layer. The storage layer comprises a combination of fibrous material
and discrete particles of absorbent gelling material, and allows the liquid handling layer to
be drained of the liquids it has acquired, so that the liquid handling layer may have
sufficient capacity to acquire and distribute subsequent loadings of liquids.

25 Examples of such attempts in the prior art include U.S. Patents 4,047,531 issued
September 13, 1977 to Karami; 4,798,603 issued January 17, 1989 to Meyer et al;
5,037,409 issued August 6, 1991 to Chen et al.; 5,124,197 issued June 23, 1992 to
Bernardin et al.; and 5,134,007 issued July 28, 1992 to Reising et al.

. Of course, absorbent gelling materials are also now well known in the prior art for

30  their urine handling capability. Absorbent gelling materials are polymeric materials
capable of absorbing large quantities of fluids, such as urine, and retaining such absorbed
fluids under moderate pressure. The effectiveness of the absorbent gelling materials is
quite dependent upon the form, position, and weight percentage of the absorbent gelling
materials which are incorporated into the core of the disposable absorbent article. '

35 Recent attempts have been made in the art to provide absorbent gelling materials
which have the ability to swell against pressure. These teachings allege to provide the
advantage that the absorbent gelling materials absorb fluid under actual pressures exerted
by the body during use. Yet other teachings in the art provide absorbent gelling materials
having a particular free swell rate and absorbency under load. Alleged advantages of such

40  an absorbent gelling materials are lower volume and mass with approximately the same
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may be hydr ophobi ¢ and nore resilient when wetted than the secondary
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2 5 In yet another attenpt in the prior art, the disposable

R A

typically encountered during use, and the ability to retain the absorbed liquid under
pressures typically encountered during use.

Examples of such attempts in the prior art include U.S. Patents 5,147,343 issued
September 15, 1992 to Kellenberger and 5,149,335 issued September 22, 1992 to

10  Kellenberger et al.

However, all of these attempts to handle urine do little, if anything, to improve
handling of low-viscosity fecal material which may also be present in the disposable
absorbent article. Attempts to deal with fecal material include providing a first topsheet
which conforms closely to the wearer and has an aperture. The aperture is hopefully

15  registered with the anal opening, so that fecal material passes therethrough into a void
space. The first topsheet may comprise various elastic panels in order to closely conform
to the skin of the wearer, and/or may have linear elastic strands. Improvements have been
made in this area of the prior art, such as optimizing the material properties of the first
topsheet. Such optimization makes the first topsheet more comfortable to the wearer and

20  allows a single disposable absorbent article to fit a larger range of sizes of wearers.

Yet other attempts have been made in this area of the prior art to provide an
absorbent core with a hole therein, in order to receive the fecal material. The hole may be
oblate shaped, so that it is longer and narrower than the aperture in the first topsheet, or
may be diamond shaped. The hole in the core may be positioned below an aperture which

25  has elastic strips around its edge.

Improvements to this genre of the prior art disposable absorbent articles also
include the addition of spacers. Spacers may be interposed between the first topsheet and
the core, in order to ensure a void space is present to receive the fecal material.

Yet other attempts have been made in this genre of the prior art to provide barriers

30  which limit the movement of fecal material to particular portions of the disposable
absorbent article. The barriers limit the contact of the fecal material to a lesser portion of
the skin of the wearer, than a comparable disposable absorbent article which has no
barriers.

Still other attempts in the prior art provide barrier leg cuffs which are upstanding

35  from the plane of the topsheet. The barrier leg cuffs prevent fecal material from breaching
the perimeter of the disposable absorbent article.

Examples of such attempts to handle fecal material include U.S. Patent 4,892,536
issued January 9, 1990 to DesMarais et al.; U.S. Patent 4,909,803 issued March 20, 1990
to Azz et al.; U.S. Patent 4,968,312 issued November 6, 1990 to Khan; commonly

40  assigned U.S. Patent 4,990,147 issued February S, 1991 to Freeland; commonly assigned
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One serious attempt in the art to handle low-viscosity fecal material is found in U.S.
Patent Application Serial No. 08/076,713 filed June 11, 1993 in the name of Roe. This
20  application is a disposable absorbent article having a first topsheet with a high trans-
topsheet penetration overlaying a secondary topsheet having a lesser trans-topsheet
penetration.
Accordingly, it is an object of this invention to provide a disposable absorbent
article which reduces leakage of fecal material from the disposable absorbent article and
25  minimizes the amount of low-viscosity fecal material remaining on the skin of the wearer
once the disposable absorbent article is removed. It is further an object of this invention
to provide a disposable absorbent article which separates the fecal material into
components.

30 BRIEF SUMMARY OF THE INVENTION
The invention is a disposable absorbent article, such as a diaper. The disposable
absorbent article comprises a liquid pervious first topsheet, a liquid impervious backsheet
at least partially peripherally joined to the first topsheet, and a fecal material storage
element intermediate the first topsheet and the backsheet. The fecal matenial storage
35  element may be absorbent or nonabsorbent and may either be incorporated into or
separate from an absorbent core. The fecal material storage element is preferably bonded
to less than 50 percent of the surface area of the first topsheet.
The disposable absorbent article has a trans-topsheet capacity of at least 0.20 grams
per square inch at a differential pressure of 0.071 pounds per square inch over a surface
40  area of at least about 30 square inches, and preferably over an area at least about 45
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Bernardin et al.; and 5, 134,007 issued July 28, 1992 to Reising et al.
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the same BRIEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with claims pointing out and distinctly claiming
the present invention, it is believed the same will be better understood by the following
drawings taken in conjunction with the accompanying Specification wherein like
15 components are given the same reference number and:
Figure 1 is a top plan view, shown partially in cutaway, of a disposable absorbent -
article according to the present invention;
Figure 2 is a vertical sectional view taken along line 2-2 of Figure 1, showing the
relationship of the first topsheet, fecal material storage element and core;
20 Figure 3 is a schematic side elevational view of an apparatus which may be used to
measure the capacity of the disposable absorbent article;
Figure 4 is a top plan view of an absorbent fecal material storage element for use in
a diaper according to the present invention; and |
Figure 5 is a vertical sectional view taken along 5-5 of Figure 4.
25
DETAILED DESCRIPTION OF THE INVENTION
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
30  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
35  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 "diaper" refers to an absorbent article
generally worn by infants and adult incontinent persons and is worn about the lower torso
40  of the wearer.
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and the backsheet 26; and opnonally an absorbent core 28 intermediate the fecal material

storage element 25 and the backsheet 26. Either the core 28, a separate component, or a
combination thereof, may function as the fecal material storage element 25, so that the
15  diaper 20 has the trans-topsheet capacity described below. The diaper 20 may further
comprise elasticized side panels (not shown); elasticized leg cuffs (not shown); an elastic -
waist feature (not shown), and a fastfning system with tape tabs generally multiply
designated as 36.
The diaper 20 is shown in Figure 1 to have a first waist region 27 juxtaposed with
20 the front of the wearer while the diaper 20 is being worn, a second waist region 29
opposed to the first waist region 27 and juxtaposed with the back of the wearer while the
diaper 20 is being wom, a crotch region 31 positioned between the first waist region 27
and the second waist region 29, and a peﬁphery which is defined by the outer edges of the
diaper 20 in which the longitudinal edges are designated 33 and the end edges are
25  designated 35. The inner surface of the diaper 20 comprises that portion of the diaper 20
which is adjacent to the wearer's body during use (i.e., the inner surface generally is
formed by at least a portion of the first topsheet 24 and other components joined to the
first topsheet 24). The outer surface comprises that portion of the diaper 20 which is
positioned away from the wearer's body (i.e., the outer surface generally is formed by at
30 least a portion of the backsheet 26 and other components joined to the backsheet 26)
during use.

Figure 2 shows an embodiment of the diaper 20 in which the first topsheet 24 and
the backsheet 26 have length and width dimensions generally larger than those of the
absorbent core 28. The first topsheet 24 and the backsheet 26 extend beyond the edges of

35  the absorbent core 28 to thereby form the periphery of the diaper 20. Alternatively, the
fecal material storage element 25 may, but need not, extend beyond the edges of the core
28 and be joined to the backsheet 26 to form the periphery of the diaper 20 and the first
topsheet 24 smaller than or coextensive of the core 28. While the first topsheet 24, the
fecal material storage element 25, the backsheet 26, and the core 28 may be assembled in a
40  variety of well known configurations, preferred diaper configurations are described

This Sheet Has Been Repl

(T



20 all ows a single disposable absorbent article to fit a larger range of

si zes of wearers. E Yet other attenpts have been nade in this area
of the prior art to provide an absorbent core with a hole therein, in
order to receive the fecal material. The hole may be obl ate shaped, so

that it is longer and narrower than the aperture in the first topsheet, or
may be diamond shaped. The hole in the core 'may be positioned bel ow an
aperture which 25 has elastic strips around its edge.

| mprovenments to this genre of the prior art disposable absorbent articles
al so i nel uggnetdng iRddAE! Paentof 86ROEX emitleSPToaIsctably Shfe Partienspfos ddisposable -

betvveentheflrt t Qps [

space is presen 'atpﬁqf)é’gﬁﬁv’ésufﬁ &°f §5%qet}h§tcoé‘|'ea\l on ﬁmsjaer to 199%” g‘%%gmﬂtem
attenpts have bgdfl ﬁﬂZié'Albsnrbdmts\rg@clMéthbynamc Blast@rwalstthawrpH@wnalé Pradispased
S0 - which |1 Redfih FRYGHAPHngd", isi&lo REei B! B4 R4l [Sepithiber DRI I52GRCRbf

t he di sposabl e barriers imt the contact of
t he fecal rraterWﬁlCht‘%"‘%P"P%@?érheff&‘?)i‘GEFrﬂFe the skin of the wearer,

ll;) gan a conpag abl e dirhp Q&@Fileﬁt aigs 08 hanbe any absbrbentimenhs Which isgenerally compressible,
rriers. ti

| eg cuffs whi chc%ﬂf%mfﬁggt SR ’ﬁ&‘ ‘gg tSlf ro%q8 r%r'i %‘%Edg‘{abﬁﬁaa{ Ebst]be\g g'?dl'%%&hgr
barrier |eg cuf figuigy euchnas igns landrethari @rtamr b?ﬁYbF@ééWF ngAs shown tipy Figghe i lLsher

of the di sposablg ﬁﬁﬁ%&eﬂkh
to handl e fecal ngt eri al as'ig&hﬂm surface, abody s“rﬁ)éa‘rﬁﬂe@agﬁt asdwhistddgesIhe

9, 1990 to Des wa?sgrb;-"bf‘)% Yg’e E‘&P‘é’P‘E‘“’&H dBd %!’Cf’:zf V%‘?Heéif ﬁé?‘c%‘?%ﬁla"%gggg 4
to Aziz et ab.; rédtdngulant bdillrgléssQGH‘"&hﬂ)eds sspomeélaee eey agd fi@@oatmdﬁhmety of

commonl y 40 ﬁﬁung qggor%n?‘ Gmf 180S0 Cofmonly débd inSTYSHatie RidiRIY antt ofidP labldtbent -

Freel and; commo

amcles such as comminuted wood pulp which is generally referred to as airfelt. Examples
of other suitable absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or cross-linked cellulosic fibers;
20 tissue including tissue wraps and tissue laminates; absorbent foams; absorbent sponges;
superabsorbent polymers; absorbent gelling materials, or any equivalent material or
combinations of materials.
The configuration and construction of the absorbent core 28 may also be varied
(e.g., the absorbent core 28 may have varying caliper zones, a hydrophilic gradient, a
25  superabsorbent gradient, or lower average density and lower average basis weight
acquisition zones; or may comprise one or more layers or structures). 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
30 adults.
Exemplary absorbent structures for use as the absorbent core 28 are described in
U.S. Patent 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 Weisman et al. on June 16, 1987; U.S. Patent 4,888,231
35  entitled "Absorbent Core Having A Dusting Layer" issued 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 Alemany et al. on
May 30, 1989. Each of these patents is incorporated herein by reference.
The backsheet 26 is positioned adjacent the garment surface of the absorbent core
40 28 and is preferably joined thereto by attachment means (not shown) such as those well
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4 5 U.S. Patent 5,037,416 issued August 6, 1991 to Allen et al.; U.S.
Patent 5,062, 840 issued Novermber 5, 1991 to Holt et al., commonly
assigned U. S. Patent 5,171, 236 issued Decenber 15, 1992 to Dreier®et
al .; and European Patent Application 0,355,740 A2 publ i shed February
28, 1990 to Enl oe. However, none of these attenpts to handl e
fecal material solve the problemof low 108 viscosity fecal naterial
which is prevalent in younger children, particularly those who are

breast fed. Lowviscosity fecal material easily mgrates within the

di sposabl e 3bsqnBEAn the art. As used herein, the term "joined" encompasses configurations whereby
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.

10 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 spots of adhesive. Adhesives which have been found to be satisfactory
are manufactured by H. B. Fulier Company of St. Paul, Minnesota and marketed as
HL-1258. The attachment means will preferably comprise an open pattern network of

15  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’

20 November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.
Each of these patents is 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.

25 The backsheet 26 is impervious to liquids (e.g., urine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious materials
may dlso be used. As used herein, the term “flexible" refers to materials which are
compliant and will readily conform to the general shape and contours of the human body.

The backsheet 26 prevents the exudates absorbed and contained in the absorbent

30 core 28 from wetting articles which contact the diaper 20 such as bedsheets and
undergarments. The backsheet 26 may thus comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or polypropylene, or
composite materials such as a film-coated nonwoven material. Preferably, the backsheet
26 is a thermoplastic film having a thickness of about 0.012 mm (0.5 mil) to about 0.051

35 mm (2.0 mils). Particularly preferred materials for the backsheet 26 include RR8220
blown films and RR5475 cast films as manufactured by Tredegar Industries, Inc. of Terre
Haute, Indiana. The backsheet 26 is preferably embossed and/or matte finished to provide
a more clothlike appearance. Further, the backsheet 26 may permit vapors to escape from
the absorbent core 28 (i.e., be breathable) while still preventing exudates from passing

40  through the backsheet 26.
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article under the influences of gravity and notion or pressure by the
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topsheet 24 and the backsheet 26 are joined directly to each other in the diaper periphery.

The first topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the first topsheet 24 is liquid pervious, permitting liquids (e.g., urine) to
readily penetrate through its thickness. A suitable first topsheet 24 may be manufactured

20  from a wide range of matenials, such as porous foams; reticulated foams; apertured plastic
films, or woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a combination of natural and
synthetic fibers. Preferably, the first topsheet 24 is made of a hydrophobic material to
isolate the wearer’s skin from liquids contained in the absorbent core 28. Alternatively, the

25  topsheet 24 may be surfactant treated to make it hydrophilic.

There are a number of manufactuning techniques which may be used to manufacture
the first topsheet 24. For example, the first topsheet 24 may be a nonwoven web of fibers
spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations or composite
laminates of the above, or the like. Preferred first topsheets 24 include a carded/carded

30 composite, hydroentangled over a wire forming screen and thermally air-through bonded
by means well known to those skilled in the nonwovens art and hydroentanglement of
fibrous webs. Alternatively, apertured formed films may be suitable.

The diaper 20 has a minimum trans-topsheet capacity dependent upon the surface
area of the first topsheet 24 having this minimum trans-topsheet capacity. Of course, the

35 trans-topsheet capacity need not be the same throughout all areas of the diaper 20. For
example, the regions of the diaper 20 registered with the anal opening may have a
relatively higher trans-topsheet capacity than the outlying regions of the diaper 20.

There is an inverse relationship between the minimum trans-topsheet capacity
necessary to handle low-viscosity fecal material and the surface area of the diaper 20

40  having this minimum capacity. As a larger percentage of the diaper 20 surface area has a
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at | east 'partially peripherally joined to the first topsheet, and a fecal

mat eri al storage el ement internediate the first topsheet and the
backsheet. The fecal material storage 35 el enent may be absorbent ore
nonabsor bent and may either be incorporated into or separate from an

.absorbent core. The fecal material storage element is preferably bonded
to |l ess than 50 percent of the surface area of the first topsheet. .

The di sposabl e absorbent article has a trans-topsheet capacity of at | east
0. 20 grans per square inch at a differential pressure of 0. 071

pounds per Sguaru%aé [Bﬁ)?l?égyggﬁ)a%nigﬁﬁﬁféﬁt o %andlfﬁcﬁiv@%osﬂ% He%?i%t&tﬁ?ut e necessary

square inche ver ~an area
5 trans-topsheet capacxty diminishes.

In any case, the diaper 20 should have a trans-topsheet capacity of at least about
0.20 grams per square inch providing at least 30 square inches of the diaper 20 has such a
trans-topsheet capacity and preferably at least 45 square inches of the diaper 20 has such a

10  trans-topsheet capacity. It is believed that a minimum of 4 square inches of the diaper 20,
which are closely registered with the anal opening, are necessary to handle low-viscosity
fecal material. If such a relatively small region of the diaper 20 is provided, this region of
the diaper 20 should have a trans-topsheet capacity of at least about 0.50 and preferably at
least about 0.60 grams per square inch.

15 The trade-off between trans-topsheet capacity and minimum surface area for a
diaper 20 according to the present invention which is necessary to handle low-viscosity
fecal material and the preferred surface area for a diaper 20 according to the present
invention is illustrated in Table I below:

20 TABLE ]
Minimum Diaper Surface Preferred Diaper
Trans-topsheet Area Having This Surface Area Having This
Capacity Trans-topsheet Capacity Trans-topsheet Capacity
(grams/square inch) (square inches) (sgquare inches)
0.20 30 45
0.30 15 25
0.40 12 20
0.50 4 10
0.60 4 -4

Trans-topsheet capacity is measured by the following test. The apparatus 39 used
for this measurement is illustrated in Figure 3.
A hollow stainless steel cylinder 40 mounted on a plate 42 is provided. The
25  stainless steel cylinder 40 has a height of 7.5 centimeters (2.95 inches), an inside diameter
of 5.08 centimeters (2.00 inches) and an outside diameter of 6.3 centimeters (2.48 inches).
The bottom of the cylinder 40 extends below the plate a distance of 3.5 millimeters, and
has a lip with an annular thickness of 3.5 millimeters. The lip 43 prevents the fecal
material analog, discussed below, from leaking outside the designated test area of the
30  sample.
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5 square inches. The m ninum and preferred surface areas decrease in

I nverse relationship to the trans-topsheet capacity as it increases.

| f the. di sposabl e absorbent article further conprises an absorbent core, it
may be intermediate the first topsheet and the backsheet, and
preferably internediate the fecal mat eri al storage el enent and
backsheet. 10 BRI ERR DESCRI PTI ON OF THE DRAW NGS
Wil e the Specification concludes with clains pointing out and distinctly
cl ai m ng the present invention, it is believed the same will be better

under stood by the fojl °¥>‘4 %wﬁ is 2 v%f@%@%ﬁbé‘%%ﬂm@ ?R@h}é@ﬁ{ LR g E)gﬁxggmngy

acconpanyi ng~Speci fi‘ta ven
ref erence nunbershaped:and has a dlamﬂt@fFP@éﬁ@ centirgeterst(39 wrhes): \Fpégﬂt téincm*sht 44 fits

partially in cu thin e SYIRAOSAPbA GRTRERUNHe th
according to t htér@g%‘sﬂéntn | ?\V%n b iyedlie t roughout the hole m th@Eﬂ'«linﬂér@iO

sectional view tIAMATTAREGAY™ PFoY: édeé aprespurgof §i-87 Plo& ﬁ‘BWﬂgquﬂé mefer (0 ) pounds
rel ationshi p of pehsubteriath)tangds kesearea b£3 342 symareninches. sif desirgd, the wright 44maly have

core; 20 a lﬁhfﬂg 4§ 13 algpiv # 15 GOEIMRY inSeritld 9o BhEVRidved ﬂbm‘ih?&liﬂﬁe%

appar at us V\:hl ch na nmeasure the capacity_ of
t he di sposabl e absor‘béﬁ!’P‘&r"ﬁSl '@I‘%? tested is provided.r; Ty sample; 46 5 E'Sfi"ﬁ?’yaﬂ“\ﬁ@waﬁf

an absorbent f ecaistingdiapdro, bitPréyheticdle Wy tbe kapplied th ratv material form as a laminate of
G a0t 700018 Dt Cykd, Bl (LS, iy snple 4 s ol L1624 y T
centimeters (4 by 4 inch) square size. The sample 46 is taken from any area of the diaper

15 20 having the absorbent core 28 inside the square which defines the sample 46.

If the sample 46 is cut from a diaper 20, the sample should include all layers and
components of the diaper 20 from the first topsheet 24 through and including the
backsheet 26. Care must be taken when removing the sample 46 from the diaper 20 not to
destroy the sample 46 or cause unintended gross deformation of the first topsheet 24. The '

20  first topsheet 24, or its equivalent in the diaper 20, is removed from the balance of the
sample 46. The sample 46 (without the first topsheet 24) is weighed to the nearest 0.01
grams. The first topsheet 24 is then carefully returned to its original position in the sample
46, without being joined thereto. If difficulty is encountered in removing the sample 46
from the diaper 20, or in removing the first topsheet 24 from the sample 46, the sample 46

25  and the surrounding portion of the diaper 20 may be frozen prior to or after cutting.
Freezing may be accomplished using PH100-15 circuit refrigerant made by Philips ECG,
Inc. of Waltham, Massachusetts.

The cylinder 40 is centered on the sample 46. A syringe having an opening of 5 to 6
millimeters dispenses 10 cubic centimeters of test fluid through the hole in the cylinder 40

30  onto the top of the sample 46. The test fluid is an analog formulated as described below.
The 100.6 gram weight 44 is inserted through the hole in the cylinder 40 and gently placed
on the test fluid for a period of 2 minutes.

After 2 minutes the weight 44 and cylinder 40 are removed from the sample 46.
The first topsheet 24 is removed from the sample 46 by dragging the first topsheet 24

35  parallel to the sample 46 and discarded. The remainder of the sample 46 is then
reweighed. The trans-topsheet capacity is the increase in weight of all layers of the sample
46 underlying the first topsheet 24 divided by the sample 46 test area of 3.142 square
inches.
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25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

As used herein, the term "absorbent article" refers to devices which absorb
and . contain body exudates, and, nore specifically, refers to devices
whi ch are pl aced agai nst or in proximty to the body of the wearer to
“absorb and contain the various exudates 30 discharged fromthe body. The
term "di sposabl e" is used herein to describeazabsorbent articles which
are not intended to be | aundered or otherwi se restored or reused as an
absorbent article (i.e., they are intended to be discarded after a single

use and, preferably. 1.0 be r cl te t her. I sposed
of in an envi ronrrenpéﬁ f?t ggld 'zita"b?n%@é g&ie’ n}?g§ 3 gergfmq%y wewht ggg’%@n@%
article refers 4vailabbs fobethe Erﬁ Gloeérlqmcewoeﬁtlenfﬁrﬂmwsmdle 39h10 oepareuyalent
Pg;h?r g”' ted to&‘?}g&atoé}:ﬁ’erf iﬂrdﬁtﬁ’le&%&?'ﬂrﬂt@ﬁs@%ﬁnﬂkb L¥ing @ Hafdheld f&@étr@%xgé}f The

| a an | :
A preferred enﬂB&F‘f?’éﬁi a]?; to eq““ls{”ﬁgg iﬁ?“alrzta\“?ﬂrg B‘?“feﬁe%brlg%gﬁ?s'mps}‘ee‘
i nvention is theapaciiyttest withirsTolsaiod. e absor bent articl e, di aper 20,

shown in Figure 1. Té‘%e“%etﬂe hl?elrt@dg of Rﬁbeg&ﬁ{eﬁ‘m\%hé&? ﬁ%}f{rss 26 %c@d?dm% to the

absorbent article nfant s én
persons and i s REATEARE§iX digpery %ffla@ﬁortdmg% ﬂwcpresee%fmmeowaseépﬂed The diapers 20

according to the prior art achieved a trans-topsheet capacity of 0.09 grams per square inch
or less. On the other hand, the diapers 20 according to the present invention achieved a

trans-topsheet capacity of 0.20 grams per square inch. The diapers 20 according to the
15  present invention utilized various topsheets and fecal material storage elements 25, with a

piece of Eaton-Dikeman number 989 filter paper from Eaton-Dikeman, Division of

Knowlton Brothers of Mount Holly Springs, Pennsylvania disposed underneath to

represent a separate absorbent core 28. It was felt that the filter paper would impede the

flow of the analog used for the test fluid, making the test more rigorous for the diapers 20
20 according to the present invention.

The results are illustrated in Table II below. The first column of Table II gives the
type of diaper 20 according to the prior art or, alternatively, the type of first topsheet
24/fecal material storage element 25 of the diaper 20 according to the present invention.
The second column of Table II gives the trans-topsheet capacity in terms of grams per

25  square inch. The first four entries in Table II represent diapers 20 currently available
according to the prior art. The last six entries represent prototype diapers 20 according to
the present invention. The first topsheet 24 construction is separated from the fecal
material storage element 25 construction by a "/* in the last six entries. The filter paper
represents the core 28 in the diapers 20 according to the present invention. The fecal

30 material storage elements 25 in entries 5-6 are absorbent. The fecal material storage
elements 25 in entries 7-10 are nonabsorbent. The foam absorbent material listed in the
sixth entry was made according to Example 2A of commonly assigned U.S. Patent
Application Serial No. 08/082,861, filed June 25, 1993 in the names of LaVon et al, the
disclosure of which is incorporated herein by reference.
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6 5 Figure 1 is a plan view of the diaper 20 of the present

I nvention in its flat-out, uncontracted state (i.e., with elastic

i nduced contraction pulled out) with portions of the structure being
cut-away to nore clearly show the construction of the diaper 20 and with
the portion of the diaper 20 which faces or contacts the wearer, the inner

surface, oriented towards the viewer. As shown in Figure 1, the diaper
20 preferably conprises a liquid 10 pervious first topsheet 24; a liquid

i nper vi ous backsheet 26 joined with the first topsheet 24; a liquid
pervious fecal material storage element 25 ] medi ate t he first t opsheet
24 and>t he backsheet 26; and option absorbent core 28
internedi ate the fecal material storage el ement 25 Tasfs-topsbesi{apasivet
26. Either the core 28, a separBt@etonponent, or a - (etamsinga squsre inch)

t hereof , may f urict | Bempess Pheeest Ancilablerfomr | al storage el enent 250.080 that the
15 diaper 20 has tTie Proates &t GpshieEompayaci ty descri bed bel ow. The di aper

20 may further Cinengit, iOheo el astici zed si de panel s (not shown);
el asticized | eg cuf HggdiekxSupehPMM)Avaddbleframt i C wai st featgpe (not
shown); and a faste@;nq&r@@;,ﬁ‘nmmaghrgxgpe tabs generally nmultiply
3  Huggies Baby Steps Available from 0.07
Kimberly-Clark, Dallas, Texas
4  Huggies Ultra Trim Available from 0.09
Kimberly-Clark, Dallas, Texas
5  Topsheet from Always Sanitary Napkin 0.21

from The Procter & Gamble Company, /
60 pounds per 3,000 square foot basis
weight cellulosic fecal material storage Sheet Has Been Replaced
element having blind apertures with a major l l“\l ll““ “ I \l “|
dimension of 4 millimeters, a minor
dimension of 2 millimeters and a depth of
0.75 millimeters

6  Topsheet from Always Sanitary Napkin 0.38
from The Procter & Gamble Company, /
core was slit foam absorbent matenal as
described herein by reference. :

7 ACC 7192.36.1 from 0.47
Fiberweb N.A., Simpsonville, South
Carolina/ X5790 film from Tredegar-
Corporation of Terre Haute, Indiana

8  Topsheet from Always Sanitary 0.63
Napkin/X5790 film from Tredegar
Corporation of Terre Haute, Indiana -

9  AMC 7191.26.1 from Fiberweb N.A, 0.69
Simpsonville, South Carolina/X5790 film
from Tredegar Corporation of Terre Haute,
Indiana _

10 Pantex 18125X from Fater Corporation of 0.79
Pescara, Italy/X5790 film from Tredegar
Corporation of Terre Haute, Indiana

The diaper 20 according to the present invention preferably provides a trans-
topsheet capacity, as measured by the foregoing test, of at least 0.20 grams per square
inch, more preferably at least 0.30 grams per square inch, even more preferably at least

10  0.40 grams per square inch, still more preferably at least 0.50 grams per square inch, and
most preferably at least 0.60 grams per square inch.



desi gnated as 36. The diaper 20 is shown in Figure 1 to have a
first waist region 27 juxtaposed with 20 the front of the wearer while the
di aper 20 is being worn, a second wai st region 29 opposed to thé&
first waist region 27 and juxtaposed with the back of the wearer while the
di aper 20 is being worn, a crotch region 31 positioned between the first
wai st region 27 and the second wai st tegion 29, and-.a periphery which
is defined by the outer edges of the di aper 20 in which the

| ongi tudi nal edges are designated 33 and the end edges are 25 desi gnat ed

35. The inngr surfagg gt {dpenedi 28 mgzglonPHWeir b e fﬂ@ﬁt.;zé?am@fmtahﬁe@ feer

20 whi'ch is a Jacent to t he wearers % urj ng use he | nner
surface gener altfaps-fapsheet capacgiesnset foythap Jablesk by %Wﬁla@ﬁnws {Rewith ag effective

t opsheet 24 ang a&mersscﬁwananu@suoarquaﬁeQnmmters and imefeséblgx eP$aged 3 24hare
The outer surfac

posi tioned avva ?Wg%n?hgﬁgvég%ealapgn& o%ié (a)?e tggse wﬁﬁr}eh ‘{)?taegra¥ &?Vfa8pl%8hlff§i?‘|‘§
is formed by atstapdard| graxtlevgl peale pHR- . thderithe imhgeo acquibitiandpasatheters described

conmponent s ,0i m,egwto t he backsheet 26) during use. Fi gure
2 shows an enbodi t.he d|a

20 in which the first topsheet and
Che backaneet 26 hee ALY ABETH SR FPECTHERRCTEBIEE GORR AR 76| SHGBInet Hianthe
t hose of the followxag)pmcbdme using the 2@ageldnelyis systent dgserfitedtbelddv. aTilsk prioeedure has

backsheet 26 eﬁfé@gnpﬁ 8@% h%nﬁga%ﬁulgl{lon gg okﬁ?ng%ﬁt%?k@&ﬁtw%Q{!'Ege%%ftapeafs on

therebyformtheprlp %5 | ve
material storadke syréacs fipsh yopshest Zﬂewgﬁd'ﬂeas@'ﬁm@ﬁdl %e%#ﬂ"ﬂ&éh%ﬂgé@tw

the core n arck bﬁamm and of MRiVIARK ap@RIres2$8 afd ftmmbémﬁeta@r aRD @Atk
of the di aper and the fir

1
S bent onsi vo ot HHEIG he sEPOriRe the pRECARe Oper, Ao dRidual |pgHure 8 area, and

perimeter measurements to a spreadsheet where frequency distributions, sum of area
distributions, and hydraulic radius computations are made.

An image analysis system having a frame grabber board, microscope, camera and |

20 image analysis software is utilized. A model DT2855 frame grabber board available from
Data Translation of Marlboro, Massachusetts is provided. @ A VHS5900 monitor
microscope, a video camera, having a VH50 lens with a contact type illumination head
available from the Keyence Company of Fair Lawn, New Jersey are also provided and
used to acquire an image to be saved to computer file. The Keyence microscope acquires

25 the image and the frame grabber board converts the analog signal of this image into
computer readable digital format. The image is saved to computer file and measured using
suitable software such as the Optimas Image Analysis software, version 3.1, available from
the BioScan Company of Edmonds, Washington. In order to use the Optimas Image
Analysis software, the computer should have Windows software, version 3.0 or later,

30  available from the Microsoft Corporation of Redmond, Washington and also have a CPU
at least equivalent to the Intel 80386. Any suitable desk top PC may be used, with a 486
DX33 type PC having been found to be particularly suitable. Images being saved to and
recalled from file were displayed on a Sony Trinitron monitor model PVM-1343MO with
a final display magnification of about 50X.

35 The image acquisition step, noted above requires 10 different regions from a
representative first topsheet 24 sample of a particular type of diaper 20 or from sample
material to be tested. Each region is rectangular, measuring about 5.8 millimeters by 4.2
millimeters. The sample is placed on a black mat board to increase the contrast between
the apertures 58 and the portion of the sample which defines the apertures 58. The mean

40 gray level and standard deviation of the black mat board were 16 and 4, respectively.
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fecal materi al

storage el enment 25, the backsheet 26, and the core 28 may be

assenbled in a 40 variety of well known configurations, preferred diaper
configurations are described

7 5 generally in U S Patent 3,860,003 entitled "Contractable Side

Portions for D sposable D aper™ which issued to Kenneth B. Buell on
January 14, 1975; and U. S. Patent 5, 15119092, "Absorbent Article Wth
Dynam ¢ El astic Wai st Feature Having A Predi sposed Resilient Flexural

H nge", issued to Kenneth B. Buell et al. September 29, 1992; each of
whi ch is incgrporat e‘191 nggsrﬁ"e%n&l}‘lhed%% ?&%hglﬁlg off usmIg the% ﬁclgsr%rg&)ptmx&%';ceop

may be any aBsor bent

10

15

20

25

30

35

ener a
mounted on a copystand dlrectly above the sample The Keyence hght source illuminating

the sample is adjusted and monitored with the Optimas software to measure the mean gray
level and standard deviation of a 0.3 density wedge on a Kodak Gray Scale available from
Eastman Kodak Company of Rochester, New York. The control of Keyence light source
is adjusted so that the mean gray level of the illuminated wedge is 111 + 1 and the
standard deviation is 10 + 1. All images were acquired during a single time period, and
the Keyence light source is monitored by measuring the mean gray level and standard
deviation of the wedge throughout the image acquisition process.

In measuring an individual aperture 58, only the effective aperture 58 size is of
interest. Measuring the effective aperture 58 size quantifies the aperture 58 size intended
to contribute to the porosity of the first topsheet 24, and account for contributions of
fibers and fiber bundles which traverse an area intended to be an aperture 58. An effective
aperture 58 is any hole through the first topsheet 24 having a gray level less than or equal
to 18 using image acquisition parameters as described herein. Thus, an intended aperture
58 may be divided into plural effective apertures 58 by traverse fibers.

The image analysis software is calibrated in millimeters by a ruler image acquired
from the sample images. A 3 by 3 pixel averaging filter found in the Optimas 3.1 Image
menu is applied to each saved image to reduce noise. The apertures 58 are detected in the
gray level range of 0 through 18. An aperture 58 which is not fully contained within the
5.8 by 4.2 viewing area is not considered in the individual area and perimeter
measurements. Therefore, area and perimeter averages and distributions are not affected
by apertures 58 which are not wholly contained within the field of view.

However, individual apertures 58 which could not be fully viewed in the image are
included in the percentage open area calculation. This difference occurs because the
percent open area is simply the image of pixel ratios from 0 through 18 to the total number
of pixels in the image. Areas having a gray level 19 or greater were not counted in the
open area calculation.

The percentage open area for the average of 10 images for each first topsheet 24 is
measured using the Optimas Image Analysis software. The percentage open area is
defined as the ratio of the number of pixels having a gray level from 0 through 18 to the
total number of pixels for the image. The percentage open area is measured for each
image representing one particular region from a first topsheet 24 sample. The percentage
open area from each of the 10 individual images is then averaged to yield a percentage

open area for the entire sample.
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conformabl e, non-irritating to the wearer's skin, and capabl e of absorbing

and retai ni ng. | i qui ds such as urine and ot her certain body exudates.
As shown.in Figure 1, the absorbent core 28 has a garnent surface, a
body surface, side edges, and wai st edges. The absorbent core 28 may

be manufactured in a wide variety of sizes and shapes (e.g., 15

rectangul ar, hourglass, "T"'-shaped, asymmetnec, etc.) and from a w de
variety of | i qui d- absorbent materials commonly used in disposable
di apers and other absorbent articles such as conmm nuted wood pul p

which is gener ally 'ﬁ'ﬁé ﬂ%&\?q: lé/gs Ei‘ssc@r{dﬁf:ﬁ@h tbgséeﬁxéfggl ?ﬁeadshee {)?ootaba‘?lrablg Lyrc}n? l?

absorbent naterials 1nc

pol yners i ncl udMigosodk G?WP"%‘HE@? &gdmond, ¢ Washngean. F%EW%HP'G?“@?%E%SW@&@*@E
cel lul osi c fi begercentdge opkissree, dpBlindGigrageal hr&isapenWemSpeﬁﬁﬁteP nfeG4iPerhéhitd &ﬁﬁnﬁ&{

bsorb f
e o RO AR Sy B SO 108

mat eri al s. distributionyhaf s ividugluaperiuom S&rmeasomit hygiraulio rraditis tdompatasionsh éarea
core 28 may)@l s@iviaed H}abérﬁﬁhter) for indifid Skl apdritPesBRHPL &ﬁﬁhgﬁgég% atgg gé?@%dg{i'&\’e
u

I d t,
T oD oA o B S 57 35 60 o AREA o he Evcl
acqu: si L i onbzormeadsheetm’j?he:tpmum&mscln;fed riRto Girls DY eéwallgﬁlzétahg&t Ulgﬁsﬁumb'Ehef
total absorbent t r sha oweyer
peﬁt re dseés: mgscramﬁ&%to Jyﬁaﬂ T2 }éﬁ% o??rqt?ré:%l diet'jgxémgq ay well as élb

conpatible with ein
20. Further, thuinspf éheamaSawbmmnh rmpacTheyraogesme set in. incrgtpents it Oi:square28

nmay be vari ﬁd t RIIMAGSRNOTRESE a8 1284 Sxpradied 3¢ af fepdenial ?,3 HrltRe t&REOH §t@a of the

adul t s. absor bent .structu use as. t [ hent
core 28 are desﬁqpﬂfegﬁﬁ tlrequzncy and sum of t}ge area cflstnbutlons are obtained %y com inl?ng

individual aperture 58 measurements from all 10 images for each sample.

As noted above, the diaper 20 according to the present invention maintains a three-

dimensional configuration under load. This configuration provides a void volume for low-
20  viscosity fecal material while the diaper 20 is in use. The three-dimensional configuration

may be characterized by the cell depth of the fecal material storage element 25 and/or even

the core 28. The fecal material storage element 25 and/or the core 28 are considered as

having a three-dimensional configuration only if such components contribute to the

capacity of the diaper 20 to hold low-viscosity fecal material away from the wearer after it
25  passes through the first topsheet 24.

The fecal matenial storage element 25 may either be absorbent or nonabsorbent. If
the fecal material storage element 25 is absorbent, it may function as the absorbent core
28. A material suitablecfor an absorbent fecal material storage element 25 is a cellulosic
fibrous structure, such as paper. As illustrated in Figure 4, the cellulosic fibrous structure

30 may be made by having a continuous high basis weight network 56 with discrete regions
58 of low basis weight, or even discrete apertures 58 having a zero basis weight. In a
diaper 20 having such a fecal material storage element 25, the low-viscosity fecal material

. passes through the first topsheet 24 and resides on the fecal material storage element 25.
The low basis weight discrete regions 58 or apertures 58 form cells which immobilize the

35  low-viscosity fecal material.

Once the low-viscosity fecal material is immobilized in this position, it does not
return to soil or irritate the skin of the wearer. Furthermore, the low viscosity fecal
material can be dewatered into separate components by the capillary action of the more
fluid components of the low-viscosity fecal material into the cellulosic fibrous material of

40  the fecal material storage element 25.
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U S. Patent 4,610,678 entitled "Hi gh-Density Absorbent Structures" issued

to Wi sman et al. on Septenber 9, 1986; U S. Patent 4,673,402

entitled."Absorbent Articles Wth Dual - Layered Cores" issued to

Wei sman et al. on June 16, 1987; U. S. Patent 4,888,231 35 entitled

"Absor bent Core Having A Dusting Layer" issued to Angstadt on Decenber 19,

11989; and U.S. Patent 4,834,735, entitled "Hgh Density Absorbent Menbers
Havi ng Lower Density and Lower Basis Wi ght Acquisition Zones",

i ssued to Alemany et al. on May 30, 1989. Each of these patents is

i ncor por at eds her ei nplajerfiRf R MB&E.-5, the discrete regionk!P8 iRARKfebA Shatertal istorage element
positioned adjacent the r,ment & rface, of t%ua bso qF t re,. 40 28 a
is preferably j &7 My tien’é‘g@flgFﬁsyb %ﬁﬁn@ﬁ?w?}e%{n m(‘ﬁht °§°ﬁ~om)° %’Eucd'ﬁtea{gglf”?fogg
wel | should have an aspect ratio of about 1.0 to about 4.0. The discrete 18gions 58 should
have a major dimension in any direction of at least about 1.5 millimeters (0.08 inches), but
no more than about 15 millimeters (0.59 inches). The discrete regions 58 should have a

10  depth, measured while the fecal material storage element 25 is under a load of 31.6 grams
per square centimeter (0.45 psi) of at least about 0.75 millimeters (0.03 inches), and
preferably at least about 1.5 millimeters (0.06 inches). The ratio of the depth to the major
dimension in the X-Y plane should be from about 0.1 to about 2.0.

A suitable absorbent cellulosic fibrous fecal material storage element 25 may have

15 oval shaped low basis weight discrete regions 58 with a major dimension of about 4 to §
millimeters aligned with the longitudinal axis of the diaper 20, a minor dimension of about -
2 to 4 millimeters aligned with the lateral axis of the diaper 20, a depth of about 0.75
millimeters and an overall basis weight, considering both the continuous high basis weight
network 56 and the discrete regions 58 of about 98 grams per square meter (60 pounds

20  per 3,000 square feet). A cellulosic fibrous structure suitable for use as the fecal material
storage element 25 according to the present invention may be made according to
commonly assigned U.S. Patent Application Serial No. 07/724,551, Issue Batch No. L87,
filed June 28, 1991 in the names of Phan et al. the disclosure of which is incorporated
herein by reference.

25 In a second embodiment, a nonabsorbent fecal material storage element 25 may be
provided. If a nonabsorbent fecal material storage element 25 is selected, it may be
provided in the form of an apertured formed film meeting the caliper requirements
described above. Similarly, the apertures 58 of the formed film should meet the size and
depth requirements set forth for the discrete regions 58 described above. A suitable

30 formed film is available from Tredegar Corporation of Terre Haute, Indiana under the
designation X5790. '

 Of course, if the fecal material storage element 25 is nonabsorbent, it must be
associated with a core 28 which has adequate capacity to absorb and retain the fluids
deposited thereon.

35 The fecal material storage element 25 is preferably only peripherally joined to the
first topsheet 24 or, alternatively, may be locally joined to the first topsheet 24 at discrete
sites. At most, SO percent of the fecal material storage element 25 within a minor
peripheral region should be joined to the first topsheet 24. The fecal material storage
element 25 is joined to the first topsheet 24 in only discrete localized regions inside the

40  peripheral region, to maximize low-viscosity fecal material penetration and to minimize
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5 known in the art. As used herein, the term "joi ned" enconpasses
configurations whereby an elenent is directly secured to the other

el enent by affixing the elenent directly to the ot her el enment, and
configurations whereby the element is indirectly secured to the other
~element by affixing the elenment to |nterrred| ate nmenber(s) which in turn are
affixed to the ot her elenent. 10 ¥or exanpl e, the backsheet 26
may be secured to the absorbent core 28 by a uni form conti nuous | ayer
of adhesive, a patterned |ayer of adhesive, or an array of separate

lines, spirals,re@et. SROY&E d&f:urad\hﬁs iuvige ovﬂd\baahmesmpbn‘.ant; dfdvcal haenall eturdl td thebe

sati sfactory re manu

M nnesota and EPK&EE ¥ s'de i& RH{fgig‘égbﬁfﬁ %hﬁﬁﬁgﬁﬁﬁgﬁﬁgw %fecaﬁmatb"al
pref erably conpitérage demerpé!ﬁ apdrorer] bn@qmﬁpkdedf 15 filanents of adhesive as
i's disclosed in U Sf ﬁﬁh@nthellﬁé:?:% Si6t Qﬁhhd tRFecaPniaReRPtbR g\?ﬁ&hﬁm 25 may be

- Cont t t | t |
- Contal nment Gt T8n! el & sies ere@*fb*?\ e pariehen, af e, diape, 28 4 @M*ﬁ%&caﬂs

spiral pattmrn praﬁehblyshe bonding is dbxhamtdrsajtemkxtby sm bapqdisg shoukd beenola pattéro sidiich

h [ u S
:SL gg‘é"n IUn s pat ﬁ%‘ﬁﬁé )}&éﬂég fop E%éltj e e&&ate from *?’Ré ?&Hematlﬁ 1 Q&a%tefgﬁ'@ﬁt 75 5
1078 and U.S. Ddiredtion sissanse o8 8o .0t 1.6 oopimaieTs £0.80 19 8:9cnches). 14 ake bonding

Each of these pwee aieSmbScwslaQegaméraﬂeyl VAR cftafe DYarifing effleate predériting Nadiwstbiity
t he attachnent

ul t rasoni ¢ bond&S ld%%ﬁﬁl é"‘fnﬂ}g{ﬁa?ﬂt éa?ed bet&'g%oﬁ‘&y ressg{ ﬁg&qgm?%lopétenal

attachment rmeansorage elembntr2ft from snafing inabeXeaY tdacmlmantln am gxtseme case,honding sites
known in the argmich are too close together will prevent or substantially minimize penetration of the low- -
viscosity fecal material through the first topsheet 24. Alternatively, if the bonding sites are
too far apart, excessive Z-direction separation between the first topsheet 24 and the fecal
material storage elemeng 25 will occur, allowing the diaper 20 to become unstable and
20 lodge in the gluteal groove of the wearer.

A particularly preferred embodiment utilizes two longitudinally oriented stripes of
discrete ultrasonic or adhesive bonds. The discrete bonds have a diameter of about 2
millimeters. Each ultrasonic bond is longitudinally spaced from the adjacent ultrasonic
bond on a pitch of about 0.3 centimeters (0.12 inches) and is arranged in a serpentine

25 pattern. For the embodiments described herein, the two longitudinally oriented stripes
may be transversely separated by a distance of about 4 centimeters (1.5 inches) on a diaper
20 having a core 28 about 14 centimeters (5.51 inches) in transverse dimension.

Regardless of the bond pattern selected, preferably less than 50 percent and more

preferably less than 25 percent of the surface area of the first topsheet 24 is joined to the
30 fecal material storage element 25 between the leg cuffs or between the inner leg cuffs if
the diaper 20 has dual leg cuffs.

Preferably a higher percentage of the surface area of the fecal material storage
element 25 is joined to the absorbent core 28, if the core 28 is a separate element. If the
fecal material storage element 25 is joined to the absorbent core 28, maximum dewatering

35  of the fecal material can occur once the fecal material is immobilized. Preferably the fecal
material storage element 25 is joined throughout at least 50 percent of its surface area to
the absorbent core 28 by a bond pattern such as a reticulated narrow-bead hot melt
adhesive. '

The diaper 20 may further comprise elasticized leg cuffs (not shown) which provide

40  improved containment of liquids and other body exudates. Each elasticized leg cuff may
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25 " The backsheet 26 is inpervious to liquids (e.g., urine) and is

preferably . manufactured froma thin plastic film although ot her
flexible liquid inpervious materials may al so be used. As used herein,
the term"flexible" refers to materials which are compliant and wl|l

readily conformto the general shape and contours of the human body.

The backsheet 26 prevents the exudates absorBed and contained in the

absor bent 30 core 28 fromwetting articles which contact the diaper 20
such as bedsheets and undergarnents. The backsheet 26 may thus
conprise a V!)V%bn‘i}fnsB@EWQliﬁ'dﬁﬁﬁehibadiimems for rIéﬁlleﬂligEﬂlieGeaﬂ(hgeme isadg fexadates in the

thernoplastic filns.of eth
materials such 5884 ﬁfl&eylﬁ% 8'#{ ngﬁoﬁgﬂ%ﬂ&nﬁ egrt%t%f Ieg%? ‘?la% 8¢ flaps,
backsheet Barierscudfst heelagsisl eufisi)c U. 5.1 Patera\3. 869, ®3t¢nscrm¢eg igrfosalio diapey. 2012

mm (0.5 ml) t 5.
ter ol s fZ)r ?\Hg@@;ﬁéﬁ\ggge% cémractiBi) Iggo erlihd fdving® ﬁrs’idecﬂﬂpaﬁrluﬂ of 8f &idre @lastic

fi I

Cast 1115 as nEREIPIE O MEMEs, e AR 1k QU dprsketing i) drompapy 3igned 0.6
]Ic-Iauf[ e,h Idndi fna. ikt 4209R03emtitled " Dispgsatié bsdrbgnt evrticie $iasting fildsticizediFlaps” issued
i nished to proyj I I -Anp r e "
backsheet 26 mag? g‘girzn%ttal v%'ﬁor S htgge?cglg g nfi’é% aeﬂfsﬁ&‘i@ﬁ d:%H’bP Igrgbheaﬁn Cgtragd Sg
(i.e., be breat ﬂa&stc@)ed Arps Gamier pmffsbmmtwer@e esntainment of thilep segionsg Cognmonly
through the backgiiged UXS Patent 4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to
Lawson on September 22, 1987, describes a disposable diaper 20 having dual cuffs

15  including a gasketing cuff and a barrier cuff.

The diaper 20 preferably further comprises an elastic waist feature (not shown) that -
provides improved fit and containment. The elastic waist feature is that portion or zone of
the diaper 20 which is intended to elastically expand and contract to dynamically fit the
wearer's waist. The elastic waist feature at least extends longitudinally outwardly from at

20 least one of the waist edges of the absorbent core 28 and generally forms at least a portion
of the end edge of the diaper 20. Disposable diapers are generally constructed so as to
have two elastic waist features, one positioned in the first waist region 27 and one
positioned in the second waist region 29, although diapers can be constructed with a single
elastic waist feature. Further, while the elastic waist feature or any of its constituent

25  elements can comprise a separate element affixed to the diaper 20, the elastic waist feature
is preferably constructed as an extension of other elements of the diaper 20 such as the
backsheet 26 or the first topsheet 24, preferably both the backsheet 26 and the first
topsheet 24. The elasticized waistband 34 may be constructed in a number of different
configurations including those described in U.S. Patent 4,515,595 issued to Kievit et al. on

30 May 7, 1985 and the above referenced U.S. Patent Application Serial No 07/715,152,
each of these references being incorporated herein by reference.

The diaper 20 also comprises a fastening system 36 which forms a side closure
which maintains the first waist region 27 and the second waist region 29 in an overlapping
configuration such that lateral tensions are maintained around the circumference of the

35  diaper 20 to maintain the diaper 20 on the wearer. Exemplary fastening systems are
disclosed in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An Improved
Fastening Device" issued to Scripps on July 11, 1989; U.S. Patent 4,894,060 entitled
"Disposable Diaper With Improved Hook Fastener Portion" issued to Nestegard on
January 16, 1990; commonly assigned U.S. Patent 4,946,527 entitled "Pressure-Sensitive

40  Adhesive Fastener And Method of Making Same" issued to Battrell on August 7, 1990;

This Sheet Has Been Repl

LT




9 5 " The first topsheet 24 and the fecal material storage el enent

25 each have two mmj or faces. The first topsheet 24 has g first mmjor
face oriented towards the wearer and an opposed second mmj or face
oriented towards the fecal material storage el enent 25. The f ecal
material storage elenent 25 has a first major face oriented towards the
first topsheet 24, and an opposed secor® maj or face oriented towards
the core 28, if it is separate from 10 the fecal material storage el enent
25. The first topsheet 24 is juxtaposed with, but not

necessarily adj e&ﬁl%mgp ;bea XS Paten§§r8f4§“§94 eémie!i'erip%%hem g%gtaﬁ fo%tmgfbgfoze '

el ement 25, and_Is pr JOI ned to backsh

material stor agP‘afPleén’éfﬂedZ‘S' ‘}e'hﬁ%uﬁo‘@ﬁ‘éﬁ é% l%&s@ﬂE‘PP]yk‘ﬁﬁﬁﬁFdl H-§ nategy (B1
Sui t abl e att achagpeg,8ne antladr AAbderbenti Atidlet ixsived! 101 Hibotsie st Codn myji)llasnganﬂ hke

backsheet 26 to ?_'remP%]thFef rgfsef &’ tU(‘Sorsﬁtgﬁ %lx@at%ﬁ%?f?'i?? %\ %‘mwh? tp €

present i nvent| t he bafc
j oi ned directl yxrlcgrpeeaéhd hnrﬁebymfenem di aper periphery. The first

topsheet 24 s conphhgiiapes 2btis hedrably apBMd #04 webfet btgosiohifg the ofRE Wais
regions, preferably the second waist region 29, under the wearer's back and drawing the
remainder of the diaper 20 between the wearer's legs so that the other waist region,
preferably the first waist region 27, is positioned across the front of the wearer. The tape
tabs 36 of the fastening system are then released from the release portion. The diaperer
15 then wraps the elasticized side panel around the wearer, while still grasping the tab
portion. The fastening system is secured to the outer surface of the diaper 20 to effect
two 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
20  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 modifications
that are within the scope of this invention.
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ski n. Furiher, the first topsheet 24 is liquid pervious, permtting |iquids
(e.g., urine) to readily penetrate through its thickness. A suitable

first tops ufactured 20 froma wi de range of materials,
such as porm MJ Eglmgl ated foans; apertured plastic filnms;, or
woven or n L tural fibers (e.g., wood or cotton fibers),

synthetic fibers (e g., polyester or polypropylene fibers), or a

conmbi nati on of nat @{A% synthetic fibers. Preferably, the first
topsheet 24 is rrade 0 cIirophobi c material to i solate the wearer's
skin fromliquids (ADdIE;&Usﬂﬂd abs&rtiehearaiblsd’obbniﬂg wormeby28 weddet, evaldadisposible atisotberd
t opsheet 24 may beaﬁ#fefc%ﬁ{??i treated to nmake it hydrophilic.

There are a nunber urlng t echni ques which nay be used to

manuf act ur e Pt‘iémﬂlne@t'm{scﬁp%ﬁ@é eep4. For exanple, the first topsheet 24

may be a nonwoven wGui@fimpérbiRuSbacksheet £ MeaBARGEAY peiHertf| joiM&d tol saiddirst topsheet;
nmel t bl own, hydr oent angl ecg conbi nations or conposite | ami nates of the

above, or the like. Pr rred first topsheets 24 include a carded/carded 30
conposi te, hydr oenadecpl outariab storagei elemend intermgdigter saishfiesh topisheet mnd Isgid backsheet,

ai r-through bonded said qycaFFﬁfb?iaY‘ﬁu'agg RRAWRAE ﬁ%vﬁr%ﬁtg&mﬁtgjol‘ lf%ét 'a[‘ﬁ}stf"?naécrr face

nonwovens art and hydroent angp ment _of er nat
apertured fornmed filns opgRted, tovaards said Arst t°¥’s}"“"t and a seqqnd maiahice ppenad “&Vﬂfds

M ni mum trans-topsheet ssid{backshyet tohereblesid dispssablbabsotbéntatticle has a &rafBtopsheet
the first topsheet 24 i [ - eet capacity. O
RO gleble? ulh DA A0S PPRRE

course, the 35 trans-t Ccapaci ty e sane throughout all
areas of the diaper 20. For exanpl e, the regions of the diaper 20

{?g'n:t tez)[e)gh\émet QC;BRCIﬁ?ﬁésaﬂgeﬁs%eﬂahﬁﬁ‘r’]gc?gé? to CRinfll \(:ﬁﬁﬂict@h&lae'in that said
There is an invers SF‘EK‘%{F |ag?%\’ﬁ"b aﬂ@iﬁ/\%@rﬁ Erﬁ‘@‘tﬁP#‘F?ﬁﬁ?P?"r“é(rg g f?s‘h@étp grams per

capacity square inch.

3. A disposable absorbent article according to Claim 2 characterized in that said
disposable absorbent article has a trans-topsheet capacity of at least 0.60 grams per
square inch.

4. A disposable absorbent article according to Claims 2, 3 and 4 characterized in that at
least 4 square inches of said disposable absorbent article has said trans-topsheet
capacity.

5. A disposable absorbent article according to Claim 4 characterized in that at least 20
square inches of said disposable absorbent article has said trans-topsheet capacity.

6. A disposable absorbent article according to Claims 1, 2, 3, 4, and 5 characterized in
that said first topsheet and said fecal material storage element are joined at discrete
sites spaced at least 0.5 inches apart.

7. A disposable absorbent article according to Claims 1, 2, 3, 4, 5, and 6 characterized in
that said fecal material storage element comprises blind holes having a depth of at least
0.75 millimeters while said fecal material storage element is under a load of 31.6 grams
per square centimeter.
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neces_sary to handle lowviscosity fecal material and the surface area of
t he di aper 20 40 having this m nimum capacity. As a | arger percent aqe of

the di aqm"mmummﬂﬂmfgpggfts sufficienp to handle | owviscosity fecal

mat erial ,*the hec®ssary trans-topsheet capacity di m ni shes.
In any case, the diaper 20 should have a trans-topsheet capacity of at
| east about 8. @\ ABposablesabpenbesqarticle dceartingrto\Cldimsgl.a?, 3.ehst, @angqlifurther

inches of the di aQ?&Régngiﬁ ab¥dffRnfcore mter['rﬁagt% sﬁﬂ%a?ﬁ{ateﬁgl%&h%é’el@rﬂgwt and said

preferably at |eas uare 1 nches of e diaper 20 has suc

trans-topsheet ca®paeksh§et. |t is believed that a nininumof 4 square |nches
of the diaper 20,

9. A disposable absorbent article according to Claims 7 and 8 characterized in that said
fecal material storage element is nonabsorbent.

10. A disposable absorbent article for being worn by a wearer, said disposable absorbent
article comprising:

a liquid pervious first topsheet;

an absorbent core intermediate said first topsheet and said backsheet;

a fecal material storage element intermediate said first topsheet and said core, said
fecal material storage element having two major faces, a first major face oriented
towards said first topsheet and a second major face oriented towards said core,
characterized in that less than fifty percent of the surface area of said first major
surface of said fecal material storage element is bonded to said first topsheet and
at least fifty percent of the surface area of said second major surface of said fecal
material storage element is bonded to said core, said disposable absorbent article
having a trans-topsheet capacity greater than 0.30 grams per square inch; and

a liquid impervious backsheet at least partially peripherally joined to one of said first
topsheet and said fecal material storage element.
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which are closely registered with the anal opening, are necessary to handle

| owvi gcosity- - fecal material.. If such a relatively small region of the
di aper 20 °is provided, this region of t he di aper 20 should have a
trans-topsheet capacity of at |east about 0.50 and preferably at | east
about 0.60 grans per square inch. 15 The trade-of f between
trans-topsheet capacity and m ni num surﬁﬁéf area for a di aper 20
according to the present invention which necessary to handl e
| owvi scosity fecal material and the preferred surface area for a
di aper 20 according to the present 2hnvention is illustrated in Table |
bel ow: 20 TABLE |
M ni rum Di aper Surface Pr ef err ed \DR&gRer
Tr ans- t opsheet Area Havi ng Thi &
This Capaci ty, REREEER0 33
Trans-topsheet Capacity p (squdre
i nches) (square i ’
30 SESsTS
15
12
33
28 20
Fig. 2
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1
1
1
1
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0.50 ) 4

10
0. 60 4 4
Trans-topsheet capacity is nmeasured by the followi ng test. The apparatus 39
used for this measurement is illustrated in Figure 3. A

hol | ow stai nless steel cylinder 40 nounted on a plate 42 is provided. The
25 stainless steel cylinder 40 has a height of 7.5 centineters (2.95

i nches), an inside dianeter of 5.08 centineters (2.00 inches) and an
out side dianeter of 6.3 centineters (2.48 inches). The bottom of the
cylinder 40 extends below the plate a distance of 3.5 mllineters, and

has a |ip with an annular thickness of 3.5 mllineters. The |lip 43 prevents

t he fecal mat eri al anal og, di scussed bel ow, from | eaking outside the
designated test area of the 30 sayBe.

45

PN
\

\(______

LFig. 3

46\ ° )
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111 5 ° Al so provided is a weight 44 of 100.6 grans. The wei ght 44

Is also cylindrically shaped and has a dianmeter of 5.08 centineters
(2.0 inches), so tfiat the weight 44 fits tightly within the cylinder
40 but can freely slide throughout the hole in the cylinder 40. Thi s
arrangenment provides a pressure of 49.57 kil ograns per square neter (0.071
pounds per square inch) and a test area of 3.142 square inches. If
desired, the weight 44 nmay have 10 a handle 45 to allow it to be easily
inserted into and renoved fromthe cylinder 40. A sanple 46 to

be tested is provided. The sanple 46 is preferably cut from an

exi sting diaper 20, but prophetically ma3/Be supplied in raw material form
as a |lam nate of t he vari ous conponents of the diaper 20. The sanple
46 is cut to a 10.16 by 10. 16 centinmeters (4 by 4 inch) square size.
The sanple 46 is taken fromany area of the diaper 15 20 having the
absorbent core 28 inside the square which defines the sanple 46.

If the sanple 46 is cut froma diaper 20, the sanple shoul d_incl ude al

- o~ MO TR,
| ayers and conponent s SRR B ERon She O e apshtet 24

t hrough and i ncludi ng the SGaRIDIBIOBL LSRerSHUhen
renovi ng the sanple 46 -22005’3°.°$’ %%é??@o 00..1-‘. samal e 46
or cause unintended § sted or <%§%§g§g§g§%§é§§§%§>vhe 0
first topsheet 24, or 5 <H§§%> DRPED 3> DB m t he
bal ance of the sanpl . 6%§%§Q§E§§§%§E§%§%§§2%>

24) is weighed to the |jnea
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grams. The filr FEpLAmSMmEt S245i § then careful ly returned to its origi H&es 7
position in the-seampte———46, W thout being joined thereto. If difficulty
is encountergd ji n ee éL@gzthe sanpl e 46 fromthe diaper 20, or in
removi ng the il P tgg h 4ifromthe sanple 46, the sanple 46 25 and

t he surroundijng rti f e |di aper 20 may be frozen prior to or-after
cutting. Freezi ng nmay be acconplishpd usi ng PH100-15 circuit

refri gerant nede—by—Phi-H-ps—ECS, Ing. of Waltham NhssaChusﬁtts.

The cylinder 40 is centered on the sanpl € 46. A syringe Having an’openi ng
of 5to 6 mllinmeters dispkenses 10'§ubic centineters of tes¥ fluid
through tkhe hole in the cylinder 40 30 +nto the top of *he sanpte 46. The
test fluid is an analog fornul ated as descri bed bel ow. The 100: 6 gram
weight 44 is inserted through the hole in the cylinder 40#gmd gently placed
on the test fluid for a period of 2 m nutes. . After 2 m nutes
the weight 44 and cylinder 40 are renoved fromthe sanple 46. The

first topsheet 24 is re t Vi l.ng the first
topsheet 24 35  parall @*?@%@%%Wgﬁé@mmbﬂ The renai nder of
the sanpll® 46 is then r enei GABACITNAO SEORE t opsheet capacity is the

increase in weight of all | ayewsviSCONTEYFHONIEMATERIAEG underlying the
first topsheet 24 divided by the sanple 46 test area of 3.142 square
i nches.

15 FIELD OF THE INVENTION
This invention relates to disposable absorbent articles, such as diapers and adult
incontinence products, and more particularly to disposable absorbent articles which have
the capacity to retain low-viscosity fecal material away from the skin of the wearer, in

order to reduce leakage and make it easier to clean the wearer when the soiled disposable -
20 absorbent article is removed.

BACKGROUND OF THE INVENTION

Disposable absorbent articles such as diapers and adult incontinence products are
well known in the art. Such disposable absorbent articles collect and retain urine and fecal

25  matenial deposited thereon by the wearer.

To date, most attempts in the art to handle the urine and fecal material collected and
retained in the disposable absorbent article have been directed to handling urine. Dealing
with fecal material collected by the disposable absorbent article is simply more difficult
than dealing with urine, due to the complex rheology of low-viscosity fecal material.

30 Exemplary of the urine handling prior art are several attempts to provide disposable
absorbent articles having a first topsheet which faces towards and contacts the body of the

~ wearer, and a secondary topsheet under the first topsheet, which either absorbs urine, or
transfers the urine to an underlying core for storage until the disposable absorbent article
is removed from the wearer.

35 Typically, the first topsheet and secondary topsheet have different material
properties. The secondary topsheet may have a smaller pore size than the first topsheet,
to assist in transfer of the urine through the topsheet. The first topsheet may be
hydrophobic and more resilient when wetted than the secondary topsheet, in order to pass
fluids through the first topsheet to the secondary topsheet.



e
—

12 5 The test fluid is an anal og nade by n1X|ﬁg 3. percent by-«

wei ght Car bopol 941 avail able fromthe B. F. Gbodrich Cnrporatlon of
Brecksville, Chio, or an equival ent acrylic polyner ’|n dlstllled {
water for five minutes using a hand held electric mixer. .The JAY nixture
is allowed to equilibrate for at least 12 hours and used for. the ' ;
trans-topsheet capacity test within 72 hours. 10 ! "To- Verlfy the
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insults and dlstnbute the hqund m  the X-Y plane prior to absorptlon by the core. In yet
10  another attempt, improved vertical wicking capability for urine has been allegedly achieved
using inflated cellulose fibers which are free of a surface finish or are crosslinked to one

another.

In another attempt in the prior art, an absorbent core suitable for acquiring and
containing liquids such as urine in a particularly effective and efficient manner comprises

15 multiple layers. The first layer, which is closest to the wearer, comprises hydrophilic
fibrous material and has an acquisition zone of a relatively lower average density than
other portions of this layer, in order to quickly acquire discharged liquids. Below the first
layer is a liquid handling layer comprising a resilient, low density high void volume
material that is moisture insensitive in order to rapidly acquire liquid insults into itself

20 through the acquisition zone and distribute these liquids throughout the liquid handling
layer to a storage layer. The storage layer comprises a combination of fibrous material
and discrete particles of absorbent gelling material, and allows the liquid handling layer to
be drained of the liquids it has acquired, so that the liquid handling layer may have
sufficient capacity to acquire and distribute subsequent loadings of liquids.

25 Examples of such attempts in the prior art include U.S. Patents 4,047,531 issued
September 13, 1977 to Karami; 4,798,603 issued January 17, 1989 to Meyer et al;
5,037,409 issued August 6, 1991 to Chen et al.; 5,124,197 issued June 23, 1992 to
Bernardin et al.; and 5,134,007 issued July 28, 1992 to Reising et al.

- Of course, absorbent gelling materials are also now well known in the prior art for

30 their urine handling capability. Absorbent gelling materials are polymeric materials
capable of absorbing large quantities of fluids, such as urine, and retaining such absorbed
fluids under moderate pressure. The effectiveness of the absorbent gelling materials is
quite dependent upon the form, position, and weight percentage of the absorbent gelling .
materials which are incorporated into the core of the disposable absorbent article. '

35 Recent attempts have been made in the art to provide absorbent gelling materials
which have the ability to swell against pressure. These teachings allege to provide the
advantage that the absorbent gelling materials absorb fluid under actual pressures exerted
by the body during use. Yet other teachings in the art provide absorbent gelling materials
having a particular free swell rate and absorbency under load. Alleged advantages of such

40  an absorbent gelling materials are lower volume and mass with approximately the same
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I5  registered with the anal opening, so that fecal material passes therethrough into a void
space. The first topsheet may comprise various elastic panels in order to closely conform
to the skin of the wearer, and/or may have linear elastic strands. Improvements have been
made in this area of the prior art, such as optimizing the material properties of the first
topsheet. Such optimization makes the first topsheet more comfortable to the wearer and -
20 allows a single disposable absorbent article to fit a larger range of sizes of wearers.

Yet other attempts have been made in this area of the prior art to provide an
absorbent core with a hole therein, in order to receive the fecal material. The hole may be
oblate shaped, so that it is longer and narrower than the aperture in the first topsheet, or
may be diamond shaped. The hole in the core may be positioned below an aperture which

25  has elastic strips around its edge.

Improvements to this genre of the prior art disposable absorbent articles also
include the addition of spacers. Spacers may be interposed between the first topsheet and
the core, in order to ensure a void space is present to receive the fecal materjal.

Yet other attempts have been made in this genre of the prior art to provide barriers

30 which limit the movement of fecal material to particular portions of the disposable
absorbent article. The barriers limit the contact of the fecal material to a lesser portion of
the skin of the wearer, than a comparable disposable absorbent article which has no
barriers. |

Still other attempts in the prior art provide barrier leg cuffs which are upstanding

35 from the plane of the topsheet. The barrier leg cuffs prevent fecal material from breaching
the perimeter of the disposable absorbent article.

Examples of such attempts to handle fecal material include U.S. Patent 4,892,536
issued January 9, 1990 to DesMarais et al.; U.S. Patent 4,909,803 issued March 20, 1990
to Aziz et al.; U.S. Patent 4,968,312 issued November 6, 1990 to Khan; commonly

40  assigned U.S. Patent 4,990,147 issued February 5, 1991 to Freeland, commonly assigned



13 5 TABLE | | el
Trans-topsheet Capacity | aper-

(grams per square inch) 1 Panpers Phases Avail abl e from
0. 05 ~~ The Procter & Ganble Conpany, O hei-rati, Ohio
2  Huggies Super Trim Avail able from ‘ 0.06 :

Ki mberly-C ark, Dallas, Texas 3 Huggi es Baby St eps ‘Avail abl e from

0. 07 Ki nberly-C ark, Dallas, Tgxas 4 ---—Huggl—-es Utra-Trim
Avail abl e from 0. 09

5 U.S. Patent 5,037,416 issued August 6, 1991 to Allen et al.; U.S. Patent 5,062,840 issued
November 5, 1991 to Holt et al.; commonly assigned U.S. Patent 5,171,236 issued
December 15, 1992 to Dreier et al.; and European Patent Application’ 0,355,740 A2
published February 28, 1990 to Enloe.

However, none of these attempts to handle fecal material solve the problem of low-
10  viscosity fecal material which is prevalent in younger children, particularly those who are
breast fed. Low-viscosity fecal material easily migrates within the disposable absorbent
article under the influences of gravity and motion or pressure by the wearer.
The migration of the fecal material often moves it towards the perimeter of the
disposable absorbent article, increasing the likelihood of leakage. The migration of the
15 fecal material also smears it against the skin of the wearer, making cleanup more difficult.
In order to clean the wearer, the caretaker must wipe the entire area of the skin which has
encountered the fecal material and typically has to deal with a relatively large soiled area.
One serious attempt in the art to handle low-viscosity fecal material is found in U.S.
Patent Application Serial No. 08/076,713 filed June 11, 1993 in the name of Roe. This '
20  application is a disposable absorbent article having a first topsheet with a high trans-
topsheet penetration overlaying a secondary topsheet having a lesser trans-topsheet
penetration.
Accordingly, it is an object of this invention to provide a disposable absorbent
article which reduces leakage of fecal material from the disposable absorbent article and
25  minimizes the amount of low-viscosity fecal material remaining on the skin of the wearer
once the disposable absorbent article is removed. It is further an object of this invention
to provide a disposable absorbent article which separates the fecal material into
components.

30 " BRIEF SUMMARY OF THE INVENTION
The invention is a disposable absorbent article, such as a diaper. The disposable
absorbent article comprises a liquid pervious first topsheet, a liquid impervious backsheet
at least partially peripherally joined to the first topsheet, and a fecal material storage
element intermediate the first topsheet and the backsheet. The fecal material storage
35 element may be absorbent or nonabsorbent and may either be incorporated into or
separate from an absorbent core. The fecal material storage element is preferably bonded
to less than 50 percent of the surface area of the first topsheet.
The disposable absorbent article has a trans-topsheet capacity of at least 0.20 grams
per square inch at a differential pressure of 0.071 pounds per square inch over a surface
40 area of at least about 30 square inches, and preferably over an area at least about 45
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BRIEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with claims pointing out and distinctly claiming
the present invention, it is believed the same will be better understood by the following
drawings taken in conjunction with the accompanying Specification wherein like
15 components are given the same reference number and:
Figure 1 is a top plan view, shown partially in cutaway, of a disposable absorbent -
article according to the present invention;
Figure 2 is a vertical sectional view taken along line 2-2 of Figure 1, showing the
relationship of the first topsheet, fecal material storage element and core;
20 Figure 3 is a schematic side elevational view of an apparatus which may be used to
measure the capacity of the disposable absorbent article;
Figure 4 is a top plan view of an absorbent fecal material storage element for use in
a diaper according to the present invention; and '
Figure S is a vertical sectional view taken along 5-5 of Figure 4.
25
DETAILED DESCRIPTION OF THE INVENTION
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
30 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
35  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 "diaper" refers to an absorbent article
generally wom by infants and adult incontinent persons and is worn about the lower torso
40  of the wearer.
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The di aper 20 according to the present invention preferably-provides a
trans- t opsheet capacity, as neasured by the foregoing test, of at

| east 0.20 granms per square inch, nofe preferablyatteast™ 030 ‘gr ans
per square inch, even nore preferably at |least 10 0.40 grans per square
inch, still nore preferably at |east 0.50 granms per square inch, and

nmost prefesably aFigurmabtis . phl vievaios thrediapes 201 &f the @resent invention in its flat-out,
uncontracted state (i.e., with elastic induced contraction pulled out) with portions of the
structure being cut-away to more clearly show the construction of the diaper 20 and with
the portion of the diaper 20 which faces or contacts the wearer, the inner surface, oriented -
towards the viewer. As shown in Figure 1, the diaper 20 preferably comprises a liquid
10  pervious first topsheet 24; a liquid impervious backsheet 26 joined with the first topsheet
24; a liquid pervious fecal material storage element 25 intermediate the first topsheet 24
and the backsheet 26; and optionally an absorbent core 28 intermediate the fecal material
storage element 25 and the backsheet 26. Either the core 28, a separate component, or a
combination thereof, may function as the fecal material storage element 25, so that the
15  diaper 20 has the trans-topsheet capacity described below. The diaper 20 may further
comprise elasticized side panels (not shown); elasticized leg cuffs (not shown); an elastic -
waist feature (not shown), and a fastening system with tape tabs generally muitiply
designated as 36.
The diaper 20 is shown in Figure 1 to have a first waist region 27 juxtaposed with -
20 the front of the wearer while the diaper 20 is being worn, a second waist region 29
opposed to the first waist region 27 and juxtaposed with the back of the wearer while the
diaper 20 is being worn, a crotch region 31 positioned between the first waist region 27
and the second waist region 29, and a periphery which is defined by the outer edges of the
diaper 20 in which the longitudinal edges are designated 33 and the end edges are
25  designated 35. The inner surface of the diaper 20 comprises that portion of the diaper 20
which is adjacent to the wearer's body during use (i.e., the inner surface generally is
formed by at least a portion of the first topsheet 24 and other components joined to the
first topsheet 24). The outer surface comprises that portion of the diaper 20 which is
positioned away from the wearer's body (i.e., the outer surface generally is formed by at
30 least a portion of the backsheet 26 and other components joined to the backsheet 26)
during use.

Figure 2 shows an embodiment of the diaper 20 in which the first topsheet 24 and
the backsheet 26 have length and width dimensions generally larger than those of the
absorbent core 28. The first topsheet 24 and the backsheet 26 extend beyond the edges of

35  the absorbent core 28 to thereby form the periphery of the diaper 20. Alternatively, the
fecal material storage element 25 may, but need not, extend beyond the edges of the core
28 and be joined to the backsheet 26 to form the periphery of the diaper 20 and the first
topsheet 24 smaller than or coextensive of the core 28. While the first topsheet 24, the
fecal material storage element 25, the backsheet 26, and the core 28 may be assembled in a
40  variety of well known configurations, preferred diaper configurations are described
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absorbent core 28 may be manufactured in a wide variety of sizes and shapes (e.g.,

15  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 as airfelt. Examples
of other suitable absorbent materials include creped cellulose wadding; meltblown
polymers including coform; chemically stiffened, modified or cross-linked cellulosic fibers; -

20 tissue including tissue wraps and tissue laminates; absorbent foams; absorbent sponges;
superabsorbent polymers; absorbent gelling materials; or any equivalent material or
combinations of materials.

The configuration and construction of the absorbent core 28 may also be varied
(e.g., the absorbent core 28 may have varying caliper zones, a hydrophilic gradient, a

25  superabsorbent gradient, or lower average density and lower average basis weight
acquisition zones; or may comprise one or more layers or structures). 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

30  adults.

Exemplary absorbent structures for use as the absorbent core 28 are described in
U.S. Patent 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 Weisman et al. on June 16, 1987, U.S. Patent 4,888,231

35  entitled "Absorbent Core Having A Dusting Layer" issued 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 Alemany et al. on
May 30, 1989. Each of these patents is incorporated herein by reference.

The backsheet 26 is positioned adjacent the garment surface of the absorbent core

40 28 and is preferably joined thereto by attachment means (not shown) such as those well
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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

20 November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.
Each of these patents is 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.

25 The backsheet 26 is impervious to liquids (e.g., urine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious materials
may dlso be used. As used herein, the term “flexible” refers to materials which are
compliant and will readily conform to the general shape and contours of the human body.

The backsheet 26 prevents the exudates absorbed and contained in the absorbent

30 core 28 from wetting articles which contact the diaper 20 such as bedsheets and
undergarments. The backsheet 26 may thus comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or polypropylene, or
composite materials such as a film-coated nonwoven material. Preferably, the backsheet
26 is a thermoplastic film having a thickness of about 0.012 mm (0.5 mil) to about 0.051

35 mm (2.0 mils). Particularly preferred materials for the backsheet 26 include RR8220
blown films and RR5475 cast films as manufactured by Tredegar Industries, Inc. of Terre
Haute, Indiana. The backsheet 26 is preferably embossed and/or matte finished to provide
a more clothlike appearance. Further, the backsheet 26 may permit vapors to escape from

the absorbent core 28 (i.e., be breathable) while still preventing exudates from passing
40  through the backsheet 26.
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opposed second major face oriented towards the fecal material storage element 25. The
fecal material storage element 25 has a first major face oriented towards the first topsheet
24, and an opposed second major face oriented towards the core 28, if it is separate from
the fecal material storage element 25.

The first topsheet 24 is juxtaposed with, but not necessarily adjacent the body
surface of the fecal material storage element 25, and is preferably joined to the backsheet
26 or fecal material storage element 25 by means such as those well known in the art.
Suitable attachment means are described above with respect to joining the backsheet 26 to
the absorbent core 28. In a preferred embodiment of the present invention, the first
topsheet 24 and the backsheet 26 are joined directly to each other in the diaper periphery.

The first topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the first topsheet 24 is liquid pervious, permitting liquids (e.g., urine) to
readily penetrate through its thickness. A suitable first topsheet 24 may be manufactured
from a wide range of materials, such as porous foams; reticulated foams; apertured plastic
films, or woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a combination of natural and
synthetic fibers. Preferably, the first topsheet 24 is made of a hydrophobic material to
isolate the wearer's skin from liquids contained in the absorbent core 28. Alternatively, the
topsheet 24 may be surfactant treated to make it hydrophilic.

There are a number of manufacturing techniques which may be used to manufacture
the first topsheet 24. For example, the first topsheet 24 may be a nonwoven web of fibers
spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations or composite
laminates of the above, or the like. Preferred first topsheets 24 include a carded/carded
composite, hydroentangled over a wire forming screen and thermally air-through bonded
by means well known to those skilled in the nonwovens art and hydroentanglement of
fibrous webs. Alternatively, apertured formed films may be suitable.

The diaper 20 has a minimum trans-topsheet capacity dependent upon the surface
area of the first topsheet 24 having this minimum trans-topsheet capacity. Of course, the
trans-topsheet capacity need not be the same throughout all areas of the diaper 20. For
example, the regions of the diaper 20 registered with the anal opening may have a
relatively higher trans-topsheet capacity than the outlying regions of the diaper 20.

There is an inverse relationship between the minimum trans-topsheet capacity
necessary to handle low-viscosity fecal material and the surface area of the diaper 20
having this minimum capacity. As a larger percentage of the diaper 20 surface area has a

t he Keyence



15 interest. Measuring the effective aperture 58 S|ze quantlfles the ;
aperture 58 size intended to contribute to the ppr05|ty of "the fii rist
topsheet 24, and account for contributions of flbers;qndnﬁlbeﬁ bundles
whi ch traverse an area intended to be an aperture 58.: An effective | |
aperture 58 is any hole through the first topsheet 24 havi ng-a-—grayteJel

| ess than or equal to 18 using inmage acquisition: parameters as !
descri bed herein. Thus, an intended apertl@re 20 58 nay be divided into
plural effective apertures 58 by traverse fibers. The i mage

anal ysis software is calibrated in mllinmeters by a ruler inmge acquired
fromthe samimsispaBes cagacity Riffidieftl e handicclongvift@sityl fecslr miterid)dthe Mekétary

Optimas 3.1 Inr%ge%qsgeeée{rggfy%%nasggl ied to each saved image to reduce noi se.

The apertures gray | evel range of 0O through 18.
An aperture 58 whincmy icasenthe diaper 30 éhﬂﬂ‘hhﬂécﬁ transtippsheet Sapasity ofatgleas); abpup

view ng area 0.20 gains porsyusre it providiRgatilensi 30 squse inchescofaleldiger 20basyuch a
measur enents. I’ are
ot af fect ed aneoithl SapsBhFiba bl sl eAcEls BRIAAEE: ol Baid 2“?” WRRE 1
field of W evirans-topsheet caPaC‘WFeveﬂﬂm o minigpm o8 érsewwdm dirpetf. d not
beI f u: I %/ Vi evghlch ﬂ'etdlt%eliyﬂ‘aglﬁer@d &vith th% anal Bpénit@e arei necdsiuey twhmentlagmsemy area
cal cul at1 on. cu S S
oty the i nEgFrsfersl JERRRS RE6. a5 Haf of IF aifer 207 picOidky. 3RS Reinct

of pixels in thnélap hoyld baye anmswsbsegmcrwefét least abqut §5Q andprefpeably atot
counted in theast about ocﬁp%ﬁnasr@as quateGrdhat i on. The percent age open

area for e average.o esfo fir

measur ed ing th %errﬁg qeﬁg‘% V§€°§p§ %ﬁ@%ﬁﬂ@ﬁ%ﬁé&g&t 3"” f8r &n
area is 35  diaper20ckcaerdingdo rthe pngseot mvnmonumdrlsmpcqwmemshmm lny-wcg*tay
level from O febilGH&Erial @nd @hd PrRferred surface area for a diaper 20 according to the present

invention is iliustrated in Table I below:

20 TABLE I
Minimum Diaper Surface Preferred Diaper
Trans-topsheet Area Having This Surface Area Having This
Capacity Trans-topsheet Capacity Trans-topsheet Capacity
{grams/square inch) (square inches) (square inches)
0.20 30 45
0.30 15 25
0.40 12 20
0.50 4 10
0.60 4 4

Trans-topsheet capacity is measured by the following test. The apparatus 39 used
for this measurement is illustrated in Figure 3.
A hollow stainless steel cylinder 40 mounted on a plate 42 is provided. The
25  stainless steel cylinder 40 has a height of 7.5 centimeters (2.95 inches), an inside diameter
of 5.08 centimeters (2.00 inches) and an outside diameter of 6.3 centimeters (2.48 inches).
The bottom of the cylinder 40 extends below the plate a distance of 3.5 millimeters, and
has a lip with an annular thickness of 3.5 millimeters. The lip 43 prevents the fecal
material analog, discussed below, from leaking outside the designated test area of the
30 sample.



total nunber of pixels for the image. The percentage opeh 4 ea s easur e
for each i mage representing one particular region fr ’lé“FF%Skif’"rﬂ
t opsheet 24 sanpl e. The percentage open area fromgach o

i ndi vidual inmages is then averaged to yield a percentage

for the entire sanple.

16 5 The data analysis is conducted by an Excgl Sp —al $0
avai l able fromthe M crosoft Corporadti on of Rednon Washi ngton. The
Excel spreadsheet organized the per cent age open area, aperture 58
area, and aperture 58 perineter neasurenents obtained fromthe Optinmas

sof t war e. sSanpl e Asepayeied &nd weighndaofl 1 @t gatris 0rThe vedighe 4drid alko eyjindricaily
shaped and has a diameter of 5.08 centimeters (2.0 inches), so that the weight 44 fits
tightly within the cylinder 40 but can freely slide throughout the hole in the cylinder 40.
This arrangement provides a pressure of 49.57 kilograms per square meter (0.071 pounds
per square inch) and a test area of 3.142 square inches. If desired, the weight 44 may have
10 a handle 45 to allow it to be easily inserted into and removed from the cylinder 40.
A sample 46 to be tested is provided. The sample 46 is preferably cut from an
existing diaper 20, but prophetically may be supplied in raw material form as a laminate of
the various components of the diaper 20. The sample 46 is cut to a 10.16 by 10.16
centimeters (4 by 4 inch) square size. The sample 46 is taken from any area of the diaper
15 20 having the absorbent core 28 inside the square which defines the sample 46.
If the sample 46 is cut from a diaper 20, the sample should include all layers and
components of the diaper 20 from the first topsheet 24 through and including the
‘backsheet 26. Care must be taken when removing the sample 46 from the diaper 20 not to
destroy the sample 46 or cause unintended gross deformation of the first topsheet 24. The
20 first topsheet 24, or its equivalent in the diaper 20, is removed from the balance of the
sample 46. The sample 46 (without the first topsheet 24) is weighed to the nearest 0.01
grams. The first topsheet 24 is then carefully returned to its original position in the sample
46, without being joined thereto. If difficulty is encountered in removing the sample 46
from the diaper 20, or in removing the first topsheet 24 from the sample 46, the sample 46
25 and the surrounding portion of the diaper 20 may be frozen prior to or after cutting.
Freezing may be accomplished using PH100-15 circuit refrigerant made by Philips ECG,
Inc. of Waltham, Massachusetts.
The cylinder 40 is centered on the sample 46. A syringe having an opening of 5 to 6
millimeters dispenses 10 cubic centimeters of test fluid through the hole in the cylinder 40
30 onto the top of the sample 46. The test fluid is an analog formulated as described below.
The 100.6 gram weight 44 is inserted through the hole in the cylinder 40 and gently placed
on the test fluid for a period of 2 minutes.
After 2 minutes the weight 44 and cylinder 40 are removed from the sample 46.
The first topsheet 24 is removed from the sample 46 by dragging the first topsheet 24
35 parallel to the sample 46 and discarded. The remainder of the sample 46 is then
reweighed. The trans-topsheet capacity is the increase in weight of all layers of the sample

46 underlying the first topsheet 24 divided by the sample 46 test area of 3.142 square
inches.



di stributions of individual aperture 58 areas and hydraullc radlus L

conputations (area 10 di vi ded by perineter) for indivildual . apéertures’ 58.
are obtained using the spreadsheet. Di strlbutlons of |nd|V|duaI
aperture 58 area are al so conputed using the Excel spreadshﬂer’ 7The |
apertures 58 are sorted into bins of certain size range$ _The nunber of, |
aperture 58 areas falling into certain s&;e ranges of i ht er'est |s*““““' [

determ ned as well as the sum of thé“areas within each.range. The |
ranges are set in increments of 0.05 square 15 mllineters. These areas
are expressed as_a percentage of the total gqpen area of the
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i ndi vi dual apedilable drond tieeBs B Gobdrich Corporation of Bréckagies Ohid, agNeduARhE
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a three- guration

provi des a v8Wgutgos #lgwed to b"EE) for %‘l %@bé?tl?“fse@él usgd, sy ihalmﬂmqpéhthe
di aper 20 i sapapitytest withie72 heuwee- di nensi onal conf i guration may be

h t db
gng; gf g\r/gﬁ ed by 'ﬂoh&'engﬂhle rg%ﬁ’&f% offt I?et Hﬁlne&* QI?J ?cgdtr gd;agﬁﬁoioa&%orﬂ{nﬁggflﬁe
the core 28 BREr Wb sediappery0 accordmsamh«vg:r@;entm‘@eﬂ% ‘mfﬁéﬂsﬁﬁﬁair ¢ dinperg20 at | on
only if such according®the premirt chi¢iel 4 tpankfi6psheet capacifestiol0n gims pee sqlisediach 20 to

[‘ﬁ'r gu'gﬁ""; \ﬁ:as?’??éé% y?ﬁ\‘?ﬁﬁ&tl\%ﬁ& | b GRPEY 20", %Rfé]gﬁovﬁé[p%sexﬁ nﬁ\%ﬁn&n %cﬁx eél Passes
el enent 25 rrﬁ?n%tqpmqet eapacitysefihithgrams paosauBpedndhenthe digpers 20 aqepidingeto the
mat eri al 3t orpa@aueﬁ\emﬁ utded GaridlS phiRels and recﬂ&ua:éﬂanabta 8 elementd 25 AfAtOL bent

SO 25 pe TSGR K S e i £ g, B, OF 29°
i |l ustrated |l¢nomltgmr%rmlhers o€ MeuntyHolly Spfings cﬂﬂnsymu‘hmsed undemeath to
represent a separate absorbent core 28. It was felt that the filter paper would impede the
flow of the analog used for the test fluid, making the test more rigorous for the diapers 20 '
20  according to the present invention.

The results are illustrated in Table II below. The first column of Table II gives the
type of diaper 20 according to the prior art or, alternatively, the type of first topsheet
24/fecal material storage element 25 of the diaper 20 according to the present invention.
The second column of Table II gives the trans-topsheet capacity in terms of grams per

25 square inch. The first four entries in Table II represent diapers 20 currently available
according to the prior art. The last six entries represent prototype diapers 20 according to
the present invention. The first topsheet 24 construction is separated from the fecal
material storage element 25 construction by a "/ in the last six entries. The filter paper
represents the core 28 in the diapers 20 according to the present invention. The fecal

30 material storage elements 25 in entries 5-6 are absorbent. The fecal material storage
elements 25 in entries 7-10 are nonabsorbent. The foam absorbent material listed in the
sixth entry was made according to Example 2A of commonly assigned U.S. Patent
Application Serial No. 08/082,861, filed June 25, 1993 in the names of LaVon et al, the
disclosure of which is incorporated herein by reference.



30 may be made by having a continuous high basis weight network 56 with
‘di screte regions 58 of | ow basis weight, or even Mjigeg_@(p:g_,t;5;_(3,_5-,--apg;;_twr]es
P

58 having a zero basis weight. In a di aper 20 havi-hg-such-a-fega

materi al storage el enent 25, the |owviscosity fecal |n teé;lgal passes
through the first topsheet 24 and resides on the fecdl {m r AN 1Q?'/brag

el enment 25. The | ow basis wei ght discrete regigns..58 _or apertune
formcells which i mobilize the 35 | owt¥i scosity fgcal material.
Once the lowviscosity fecal material is inmobilized*4 ' -t
does not return to soil or irritate the skin of the wearer.
Furthernose, the |l ow viscosity fecal TABLEMaterial can be dewatered into
separate conmponents by the capillary action of the Wfa‘ﬂs-topsheeté&ﬂ{bi@
components of the | ow viscosipidpef ecal material into g%gmgsérls%g@jngh)fi brous
material of 49  phkiBerk PRALs ARAIBHIE bmSt Or age el ement

0.05

The Procter & Gamble Company,
Cincinnati, Ohio

2 Huggies Super Trim Available from 0.06
Kimberly-Clark, Dallas, Texas

3 Huggies Baby Steps Available from 0.07
Kimberly-Clark, Dallas, Texas

4  Huggies Ultra Trim Available from 0.09
Kimberly-Clark, Dallas, Texas

5 Topsheet from Always Sanitary Napkin 0.21

from The Procter & Gamble Company, /
60 pounds per 3,000 square foot basis
weight cellulosic fecal material storage
element having blind apertures with a major
dimension of 4 millimeters, a minor
dimension of 2 millimeters and a depth of
0.75 millimeters
6  Topsheet from Always Sanitary Napkin 0.38
from The Procter & Gamble Company, /
core was slit foam absorbent material as
described herein by reference. :
7 ACC 7192.36.1 from 0.47
Fiberweb N.A., Simpsonville, South
Carolina/ X5790 film from Tredegar
Corporation of Terre Haute, Indiana
8 Topsheet from Always Sanitary 0.63
Napkin/X5790 film from Tredegar
Corporation of Terre Haute, Indiana :
9 AMC 7191.26.1 from Fiberweb N.A., 0.69
Simpsonville, South Carolina/X5790 film
from Tredegar Corporation of Terre Haute,
Indiana
10 Pantex 18125X from Fater Corporation of 0.79
Pescara, Italy/X5790 film from Tredegar
Corporation of Terre Haute, Indiana

The diaper 20 according to the present invention preferably provides a trans-
topsheet capacity, as measured by the foregoing test, of at least 0.20 grams per square
inch, more preferably at least 0.30 grams per square inch, even more preferably at least

10  0.40 grams per square inch, still more preferably at least 0.50 grams per square inch, and
most preferably at least 0.60 grams per square inch.



17 5 Referring to Figure 5, the discrete regions 58 in the feca
mat eri al storage el enent 25 may be nodel ed as blind. holes (shomn) pr

t hrough hol es. The discrete regions 58 shoul d have -an- aspect - rat|o.of
about 1.0 to about 4.0. The discrete regions 58 shoul d : .. .,have a mj OL
dimension in any direction of at |east about 1.5 n1II|neters {0 08" i nches) ,
but no nore than about 15 mllineters (0.59 |nches) The. dlscreLe

regi ons 58 should have a 10 depth, measdfed while thé fecal material |
storage elenment 25 is under a |load of 31.6 grans -per--square -centi-rbt er
(0.45 psi) of at least about 0.75 mllineters (0.03 inches), and
preferabl y at | edde fusdapsheets24vmay iallew eretqation 6f theckeend )matarhab to attioveake t he

depth to the taRi-Wpsheet capdbifieyset Tt ‘rime K-y ® eap‘éh&léé g bt 5@@?&99 t 01
to about 2.0. eca

bsorbent ce r Qus
material stofBYRTErE s Oég lLﬁlﬁstt %IE# &’/‘E’aﬁ%m'l Igers: & "'“ b&/\f“b@%? <.
di screte regm}ﬂ@e@ﬁ wEHectiye mnﬁfescﬁsmﬂlomwmh é!m gm'tleyeBof 18 or lmsl dnl aret er S
al i gned wi t hstahdard Qrayl leveli stale ¢Px0-35furdbrethdl iRlaé adduisitfonTpdrathetehs RASHEN ©

about 10 2b%18w4 mllinmeters ali gned with the lateral axis of the di aper
20, a depth of "about 0.75 mllinmeters and an overall basis weight,

consi deri ng bot h Thaefieesive; apgurs 3§ sirze bads percentdgghapen area aretdeterkingd barthe t he
di screte regifsllowifgBprotedaousingIRe ﬂfaﬁéﬁnall}@fs H&cﬂﬁdq{elo(@orwa&aur%%as per

ecal matori reE bhncid %t‘?eé i iR, . oHAERG PSS IBSRER 0T FROLRR | on
may be nade akecwwrfaregf the fSt topsheetndsh [ipagesweasureniens, Be., Messoring fiepperceatagon
Serial Nos O6pér4reaoflan intage unBadfGhdiM@ual laBdrtures 58 and their perimeters; and data
analysis, i.e., exporting the percentage open area, individual aperture 58 area, and -
perimeter measurements to a spreadsheet where frequency distributions, sum of area
distributions, and hydraulic radius computations are made.
An image analysis system having a frame grabber board, microscope, camera and -
20  image analysis software is utilized. A model DT2855 frame grabber board available from
Data Translation of Marlboro, Massachusetts is provided. @A VHS900 monitor
microscope, a video camera, having a VHS0 lens with a contact type illumination head
available from the Keyence Company of Fair Lawn, New Jersey are also provided and
used to acquire an image to be saved to computer file. The Keyence microscope acquires
25  the image and the frame grabber board converts the analog signal of this image into
computer readable digital format. The image is saved to computer file and measured using
suitable software such as the Optimas Image Analysis software, version 3.1, available from
the BioScan Company of Edmonds, Washington. In order to use the Optimas Image
Analysis software, the computer should have Windows software, version 3.0 or later,
30  available from the Microsoft Corporation of Redmond, Washington and also have a CPU
at least equivalent to the Intel 80386. Any suitable desk top PC may be used, with a 486
DX33 type PC having been found to be particularly suitable. Images being saved to and
recalled from file were displayed on a Sony Trinitron monitor model PVM-1343MO with
a final display magnification of about 50X.
35 The image acquisition step, noted above requires 10 different regions from a
representative first topsheet 24 sample of a particular type of diaper 20 or from sample
material to be tested. Each region is rectangular, measuring about 5.8 millimeters by 4.2
millimeters. The sample is placed on a black mat board to increase the contrast between
the apertures 58 and the portion of the sample which defines the apertures 58. The mean
40  gray level and standard deviation of the black mat board were 16 and 4, respectively.




filed June 28, 1991 in the nanes of Phan et al. the discl cs@ El_jﬁ&EhWNiTCﬁfﬁEgmj
I ncor por at ed herein by reference. 25 In a segond enbodimeEnty a
nonabsorbent fecal material storage el ement 25 may be _ [ _;a

nonabsorbent fecal material storage element 25 is sel ected,
provided in the formof an apertured forned filmneeting |
requirenments descri bed above. Simlarly, the apertu 58 of the
formed filmshould neet the size and 15 depth requirenments set
the discrete regions 58 descri bed above. A suitable 30 forned filmis

avai l abl e from Tredegar Corporation of Terre Haute, Indiana under the

desi gnati 6n X5790mages are acquired wixh roowrlights off using: thed§eyenceameniton| misrosmopg e

el ement 25 i §pduafealonQrddpitandidirettlyboREthe sample. PIeKdyRhc@Tight dolircd ilfiati
whi ch has adeﬁbuat e, ca

at .
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In measuring an individual aperture 58, only the effective aperture 58 size is of

15 interest. Measuring the effective aperture 58 size quantifies the aperture 58 size intended
to contribute to the porosity of the first topsheet 24, and account for contributions of
fibers and fiber bundles which traverse an area intended to be an aperture 58. An effective
aperture 58 is any hole through the first topsheet 24 having a gray level less than or equal
to 18 using image acquisition parameters as described herein. Thus, an intended aperture
20 58 may be divided into plural effective apertures 58 by traverse fibers.

The image analysis software is calibrated in millimeters by a ruler image acquired
from the sample images. A 3 by 3 pixel averaging filter found in the Optimas 3.1 Image
menu is applied to each saved image to reduce noise. The apertures 58 are detected in the
gray level range of O through 18. An aperture 58 which is not fully contained within the

25 5.8 by 4.2 viewing area is not considered in the individual area and perimeter
measurements. Therefore, area and perimeter averages and distributions are not affected
by apertures 58 which are not wholly contained within the field of view.

However, individual apertures 58 which could not be fully viewed in the image are
included in the percentage open area calculation. This difference occurs because the

30  percent open area is simply the image of pixel ratios from 0 through 18 to the total number
of pixels in the image. Areas having a gray level 19 or greater were not counted in the
open area calculation.

The percentage open area for the average of 10 images for each first topsheet 24 is

measured using the Optimas Image Analysis software. The percentage open area is

35 defined as the ratio of the number of pixels having a gray level from 0 through 18 to the

total number of pixels for the image. The percentage open area is measured for each

image representing one particular region from a first topsheet 24 sample. The percentage

open area from each of the 10 individual images is then averaged to yield a percentage
open area for the entire sample.



18 5 rewet. Rewet occurs when urine or the |IC]UI d corrponents of fecal

material return to the body facing side (i. .,\theflrst e} OF-, féce)
of the first topsheet 24 after the fecal nateri al { storage el errent 25
and core 28 becone | oaded. I f desired, theifilfétitiopsheet 24 and
the fecal material storage el enent 25 may be bonded toget her at sltes

wi thin the periphery of the diaper 20. If_such bondi‘'ng occurs, 10 f
preferably the bonding is done at di scret® sites. Such bondi ng--shoul d: be in
a pattern which permts the first topsheet 24 to separate fromthe
fecal material storage elenment 25 a Z-direction distance of about 0.5
to 7.6 cefitinetedde (dG‘aZG‘ab'é‘S:%S eonduetpd by an| Excelhspresdshertnglso availalet feam akee t 00

cl ose t oget hiMicrobdfe Lomokdtio rdfﬂeﬂmand!mmgtdﬂf TRt ExcBll @Yﬁﬂiﬂe&@br kel tRLOSi ty
fecal ot or gl 0 AR bl 4 B
an extreme ciemt g,glrpgmgstgiwaég Sample averages and standard deviations, size and frequency
distributions of individual aperture 58 areas and hydraulic radius computations (area
10  divided by perimeter) for individual apertures 58 are obtained using the spreadsheet.
Distributions of individual aperture 58 area are also computed using the Excel
spreadsheet. The apertures 58 are sorted into bins of certain size ranges. The number of
aperture 58 areas falling into certain size ranges of interest is determined as well as the
sum of the areas within each range. The ranges are set in increments of 0.05 square
15 millimeters. These areas are expressed as a percentage of the total open area of the
sample. The frequency and sum of the area distributions are obtained by combining
individual aperture 58 measurements from all 10 images for each sample.
As noted above, the diaper 20 according to the present invention maintains a three-
dimensional configuration under load. This configuration provides a void volume for low-
20 viscosity fecal material while the diaper 20 is in use. The three-dimensional configuration
may be characterized by the cell depth of the fecal material storage element 25 and/or even
the core 28. The fecal material storage element 25 and/or the core 28 are considered as
having a three-dimensional configuration only if such components contribute to the
capacity of the diaper 20 to hold low-viscosity fecal material away from the wearer after it
25  passes through the first topsheet 24.
The fecal material storage element 25 may either be absorbent or nonabsorbent. If
the fecal material storage element 25 is absorbent, it may function as the absorbent core
28. A material suitable for an absorbent fecal material storage element 25 is a cellulosic
fibrous structure, such as paper. As illustrated in Figure 4, the cellulosic fibrous structure
30  may be made by having a continuous high basis weight network 56 with discrete regions
58 of low basis weight, or even discrete apertures 58 having a zero basis weight. In a
diaper 20 having such a fecal material storage element 25, the low-viscosity fecal material
passes through the first topsheet 24 and resides on the fecal material storage element 25.
The low basis weight discrete regions 58 or apertures 58 form cells which immobilize the
35  low-viscosity fecal material. '

In

Once the low-viscosity fecal material is immobilized in this position, it does not
return to soil or irritate the skin of the wearer. Furthermore, the low viscosity fecal
material can be dewatered into separate components by the capillary action of the more
fluid components of the low-viscosity fecal material into the cellulosic fibrous material of

40  the fecal material storage element 25.



whi ch are too close together will prevent or substanti 148
penetration of the |ow viscosity fecal materi al h‘—-‘the' Girat
topsheet 24. Alternatively, if the bonding sites are “too T“T““arpa t

excessive Z-direction separation between the first tops eeg72ﬁ Rg?%i

f ecal material storage elenent 25 will occur, alljoving t f dper 20
to becone unstable and 20 |odge in the g|uteal groov :
A particularly preferred enbodi ment util fzes two | ongilt udi nal Iy ori ent ef
stripes of di screte ultrasoni ¢ or adhesive bonds. The drstrete- ds
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t he fecal rratdg??"ﬂfm g\tg? ggg plla\{'“ °"k€°§§t9ﬁ&3§wi?€§?°ﬁ£ bt o the absorbent core
28, if the core 2gsuitablg absgsbent celluldsisfibrous feqal material storager element 24 eayihave

g g or ag fe ?Ee”f‘éﬂﬂ sRépeld Jow %ﬁ@de*g& a.&%tab&m@smwwxﬁajaﬁdmﬁmmd&%es i ng
0 e

o roby | i zoq. meterealEped i e Geitding! RS of BF alapéicdo, F it faersRp o sbout -
j oi ned t hr ou@htout millimeteessalighb@l péh dhntatend]l axis of sher fiapee 29¢ eadepth of about 0.75

millimeters and an overall basis weight, considering both the continuous high basis weight
network 56 and the discrete regions 58 of about 98 grams per square meter (60 pounds
20  per 3,000 square feet). A cellulosic fibrous structure suitable for use as the fecal material
storage element 25 according to the present invention may be made according to
commonly assigned U.S. Patent Application Serial No. 07/724,551, Issue Batch No. L87,

filed June 28, 1991 in the names of Phan et al. the disclosure of which is incorporated
herein by reference.
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25 In a second embodiment, a nonabsorbent fecal material storage element 25 may be
provided. If a nonabsorbent fecal material storage element 25 is selected, it may be
provided in the form of an apertured formed film meeting the caliper requirements
described above. Similarly, the apertures 58 of the formed film should meet the size and
depth requirements set forth for the discrete regions 58 described above. A suitable

30 formed film is available from Tredegar Corporatlon of Terre Haute, Indiana under the
designation X5790. '

Of course, if the fecal material storage element 25 is nonabsorbent, it must be
associated with a core 28 which has adequate capacity to absorb and retain the fluids
deposited thereon.

3s The fecal material storage element 25 is preferably only peripherally joined to the
first topsheet 24 or, alternatively, may be locally joined to the first topsheet 24 at discrete
sites. At most, 50 percent of the fecal material storage element 25 within a minor
peripheral region should be joined to the first topsheet 24. The fecal material storage
element 25 is joined to the first topsheet 24 in only discrete localized regions inside the

40  peripheral region, to maximize low-viscosity fecal material penetration and to minimize



the absorbent core 28 by a bond pattern such as a reti;cul-ated- narrow bead
hot nelt adhesi ve. The diaper 20 may fur t'her corrprl se,
el asticized | eg cuffs (not shown) which provide 40 irh)r‘oved cont ai nment of

| i qui ds and ot her body exudates. Each el asticized Ieg,cuff ) TR ;0]
0 7 JAN 1997 19 s Pl
conpri se several different enbodi nents for redUC|ng the Ieakage of- - body(
exudates in the leg regions. (The | &8 cuff can be and is sometl mes;
also referred to as | eg bands, side flaps, barrier cuffs, or élastic
cuffs.) U S. Patent 3,860,003 describes a di sposabl e di aper 20 whi ch
provi des & coewsta®emwist ecdussgwhgpamnegr theigniy cemponkatsi df fecabmatena aetom tonhe

el astic body facing side (i.e., the first major face) of the first topsheet 24 after the fecal material
storage element 25 and core 28 become loaded.

If desired, the first topsheet 24 and the fecal material storage element 25 may be-
bonded together at sites within the periphery of the diaper 20. If such bonding occurs,

10  preferably the bonding is done at discrete sites. Such bonding should be in a pattern which
permits the first topsheet 24 to separate from the fecal material storage element 25 a
Z-direction distance of about 0.5 to 7.6 centimeters (0.20 to 3.0 inches). If the bonding
sites are too close together, they will create a damming effect, preventing low-viscosity
fecal material which is entrapped between the first topsheet 24 and the fecal material

15  storage element 25 from moving in the X-Y direction. In an extreme case, bonding sites
which are too close together will prevent or substantially minimize penetration of the low-
viscosity fecal material through the first topsheet 24. Alternatively, if the bonding sites are
too far apart, excessive Z-direction separation between the first topsheet 24 and the fecal
material storage element 25 will occur, allowing the diaper 20 to become unstable and

20 lodge in the gluteal groove of the wearer.

A particularly preferred embodiment utilizes two longitudinally oriented stripes of
discrete ultrasonic or adhesive bonds. The discrete bonds have a diameter of about 2
millimeters. Each ultrasonic bond is longitudinally spaced from the adjacent ultrasonic
bond on a pitch of about 0.3 centimeters (0.12 inches) and is arranged in a serpentine

25 pattern. For the embodiments described herein, the two longitudinally oriented stripes
may be transversely separated by a distance of about 4 centimeters (1.5 inches) on a diaper
20 having a core 28 about 14 centimeters (5.51 inches) in transverse dimension.

Regardless of the bond pattern selected, preferably less than 50 percent and more
preferably less than 25 percent of the surface area of the first topsheet 24 is joined to the

30 fecal material storage element 25 between the leg cuffs or between the inner leg cuffs if
the diaper 20 has dual leg cuffs.

Preferably a higher percentage of the surface area of the fecal material storage
element 25 is joined to the absorbent core 28, if the core 28 is a separate element. If the
fecal material storage element 25 is joined to the absorbent core 28, maximum dewatering

35  of the fecal material can occur once the fecal material is immobilized. Preferably the fecal
material storage element 25 is joined throughout at least 50 percent of its surface area to
the absorbent core 28 by a bond pattern such as a reticulated narrow-bead hot melt
adhesive. .

The diaper 20 may further comprise elasticized leg cuffs (not shown) which provide

40  improved containment of liquids and other body exudates. Each elasticized leg cuff may



menbers to provide an elasticized |leg cuff (gasketing p'u-f"f-?*—eommnly -

assigned U.S. 10 Patent 4,909,803 entitled "Di sposabl ¢ Mddérbeént: Article
Havi ng El astici zed Fl aps" issued to Aziz et al. oh March™20;,7 1990,
descri bes a di sposabl e di aper 20 havi ng "stand-up" b | @sjugléé 7f|.j<ap_'s
(barrier cuffs) to inprove the contai nment of the |eg fepions. nlly
assigned U. S. Patent 4,695,278 entitled "Absorbent Artjcl ' 3
Cuffs" issued to Lawson on Septerrbelr9 22, 1987, depcribes a di sposa4| e
di aper 20 having dual cuffs 15 including a gasketing cuff and a parrier
cuff. The diaper 20 preferably further conprises an elastic

wai st f eat ureoniptise sevetahaiffercnembodiments foy refueing therleakage of hodyenudatestimthenent .
The el astic pN@eghionseaINe 16 éuff dah Bk altiiE bdrRlinkds a6 Referfiid to as leg blvRis HidtHfps, 20

which is intended el gst.ica pand ract, to namical ly.fit the
wearer's wai Qmer ?s)'e?%gﬁtnﬁ ﬁﬂg%'it6@(32?55?‘2?’&?&6@%?“@?? én‘gg""F%}fg&'ﬂ%izﬂal ly
out war dl y f rwhichitprovides| 2 gentragtitde teflg openingdhiaving adsidss flayf andhenexbs oobeplasticor e 28
gg d % ener al Liﬁexfngérﬂo ProvidRAg el@stil@inécI le@euff (tgaskeﬂt‘mgt agme I"Gbn?ﬁ&ﬂy Qisighbe uist.aper

: spgsa i [ S\, al e era onstructed so.a . ave two
el astic &gi s g?éa u ess?,)? eBH%e%pag)ﬁpPF%Y?e’gbsf’ﬁ’e{“rémfgg&““%l?ﬁmﬁdgﬁw 5%ednd one
posi tioned itp Abg et abomwdMaeshs20, 1890, alesides aldisposable dianep@ aviag “end-up”
constructed whdtidizéd Ragddbairier cuffsPloamprove R cohtalnBRhiéfRhe felrégists, Cobinlofilyt he

el astic waist f t ti 25 I [
o oparate crewE U palcafid¥oltns eofeh SbsoryeniArud Haviie DL PR fueipt. o
i s preferabl Lawsonson Septenibers223n198%; dessiibes 2 idisposable didperndAthaving duake cuffsaper

20 such 3% t{gludinga hﬁ%‘l&manaqmﬁie}amfi rst topsheet 24, preferably both
t he backsheet 26 gn L th i?rfst topsheet 24. .The, e#ﬁgstici z%d I st band
34 may be const r d0¢ 3P0 preferabl further eamprises.Aq elastic waist tepturs (nof; shgya) that -

i ncl udi ng t hpswiddesuproveddit iand ¢dnfiinniemt. cThe elastid Waisftatureds that pontidti- anzione eff  al .
on the diaper 20 which is intended to elastically expand and contract to dynamically fit the
wearer's waist. The elastic waist feature at least extends longitudinally outwardly from at
20 least one of the waist edges of the absorbent core 28 and generally forms at least a portion
of the end edge of the diaper 20. Disposable diapers are generally constructed so as to
have two elastic waist features, one positioned in the first waist region 27 and one
positioned in the second waist region 29, although diapers can be constructed with a single
elastic waist feature. Further, while the elastic waist feature or any of its constituent
25  elements can comprise a separate element affixed to the diaper 20, the elastic waist feature
is preferably constructed as an extension of other elements of the diaper 20 such as the
backsheet ‘26 or the first topsheet 24, preferably both the backsheet 26 and the first
topsheet 24. The elasticized waistband 34 may be constructed in a number of different
configurations including those described in U.S. Patent 4,515,595 issued to Kievit et al. on
30 May 7, 1985 and the above referenced U.S. Patent Application Serial No 07/715,152;
each of these references being incorporated herein by reference.

The diaper 20 also comprises a fastening system 36 which forms a side closure
which maintains the first waist region 27 and the second waist region 29 in an overlapping
configuration such that lateral tensions are maintained around the circumference of the

35  diaper 20 to maintain the diaper 20 on the wearer. Exemplary fastening systems are
disclosed in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An Improved
Fastening Device" issued to Scripps on July 11, 1989; U.S. Patent 4,894,060 entitled
"Disposable Diaper With Improved Hook Fastener Portion" issued to Nestegard on
January 16, 1990; commonly assigned U.S. Patent 4,946,527 entitled "Pressure-Sensitive

40  Adhesive Fastener And Method of Making Same" issued to Battrell on August 7, 1990,



30 May 7, 1985 and the above referenced U. S. Patent Appl i.cation Seri‘al i No

07/ 715, 152; each of these references being |ncorporated Herein by

r ef er ence. The di aper 20 al so conprises a f,asteni ng system 36
which fornms a side closure whi ch maintains the filrst Wwaigtireg on 27
and the second wai st region 29 in an overl apping conflguratlon such

that |lateral tensions are maintained around the circunference of The™ i
di aper 20 to maintain the diaper 20 on th& wearer. Exenplary._fastening___!
systens are disclosed in U S. Patent 4,846,815 entitled "Di sposabl e
D aper Having An | nproved Fast eni ng Device" issued to Scripps on July
11, 1989; & Scorhtabmsinbssign&Dy,S) BakentrR, 84859 entitled "'I'ﬂ;Ei Fastesiag) Bystdon &p@’nsdebh

Ilgggoved Hook pgsi Btk tgfﬁé]eﬁrbn Nswgﬂg he. X BAidn gassl ned Ui

comonl t ent fessure- enS| t I ve

30 Adhes ve eRLR LN BRI dAHIE ABHOHHAS ““F% LR Mss SsdPE: and then
August 7, 199hereinbefore referenced U.S. Patent Apphcatlon 07/715,152; each of which is

incorporated herein by reference.

10 The diaper 20 is preferably applied to a wearer by positioning one of the waist
regions, preferably the second waist region 29, under the wearer's back and drawing the
remainder of the diaper 20 between the wearer's legs so that the other waist region,
preferably the first waist region 27, is positioned across the front of the wearer. The tape
tabs 36 of the fastening system are then released from the release portion. The diaperer

15 then wraps the elasticized side panel around the. wearer, while still grasping the tab
portion. The fastening system is secured to the outer surface of the diaper 20 to effect -
two 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

20 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 modifications
that are within the scope of this invention.



conmonl y_assi gned U.S. Patent 3,848,594 enti “fape—Fasien ng
System fouml tﬂﬂﬁ"ﬂﬂl”u“ Di aper" issued to Buell o %&rﬁ!l%#&??f
comonl y ent Bl 4,662,875 entitl

Article" issued to HirotSu et al. on May 5, 1987; an

7 %ei bef ore
referenced U . S. Patent Application 07/7%15,152; each of/|whicl %

I ncorporated herein by reference. 10 The di ape abl y
applied to a wearer by p05|t|on|ng one of the wai st regi ons,
preferably 4he %p region 29, under the mearer s bacCK ard—d+raw ng
t he r emal nder the dlaper 20 between the wearer's |l egs so that the

ot her wai stl.r egAaitsposable abporbéne metisleyfot being ot by iwsarer, esgid glisposablej absorbent

positioned acr é“tﬁcﬂ:@&ntﬁl of the wearer. The tape tabs 36 of the
fastening system.ar [ el eaéled fromthe rel ease portion. The diaperer
15 then wraps % P%‘PP% BUEPLete panel around the wearer, while still

graspi ng t he t abliquid impeovidusdacksHdeeatfleast partially psgpheaally jainedgo sgié frst topshieet; out er
surface of the di apﬁ{d 20 to effect two side closure. Wi | e

particul ar enbod ts t he present, invention, have b i | lustrated and
described, it 'B‘é‘eﬂﬂ\ﬁtgﬁﬁep elgment Juermediarg s Bﬁt f‘ﬂ’é Ff“‘ ﬁaé‘fi’%“‘i‘lﬂf e6ts
ot her changes and Zﬁud fecaidndterzh istovaps alement) bavingiovonmejoo fiacesi epfinst majgr facem t he
spi ' 'ht and scope ff ofidhfed ﬁ&%ﬂfs'sﬁa ﬁritttopsheet dnd atJE&FxﬂfoiJ@r fabd BRERA foWardVer
in the appended cla suc an
within the scope of sq_ln(ﬁ PngFWEﬁY emg st dlspasab{ma%scr{x:n{i1 artitle has a trans-%psheet
capacity greater than 0.20 grams per square inch.
2. A disposable absorbent article according to Claim 1 characterized in that said
disposable absorbent article has a trans-topsheet capacity of at least 0.40 grams per
square inch.

3. A disposable absorbent article according to Claim 2 characterized in that said
disposable absorbent article has a trans-topsheet capacity of at least 0.60 grams per
square inch.

4. A disposable absorbent article according to Claims 2, 3 and 4 characterized in that at
least 4 square inches of said disposable absorbent article has said trans-topsheet
capacity.

5. A disposable absorbent article according to Claim 4 characterized in that at least 20
square inches of said disposable absorbent article has said trans-topsheet capacity.

6. A disposable absorbent article according to Claims 1, 2, 3, 4, and 5 characterized in
that said first topsheet and said fecal material storage element are joined at discrete
sites spaced at least 0.5 inches apart.

7. A disposable absorbent article according to Claims 1, 2, 3, 4, 5, and 6 chardcterized in
that said fecal material storage element comprises blind holes having a depth of at least
0.75 millimeters while said fecal material storage element is under a load of 31.6 grams
per square centimeter.



21 WHAT IS CLAIMED | S: 1. A di sposabl e absor benti arti cI e f@r be| ng wor n

e PR < 15§ o o

| east partially Pperi pher al I=y joined to said first t lpsheet SANEET T and
a fecal material storage elenent interngdi ate said f| rist_topsheet. andisaid
backsheet, sai d fecal material storage e*] enment havi ng two imj or

faces, a first maj or oriented tovvards_-sal-d-—ﬂﬂf-s{ ~t-opsheet
and a seconds maj!brdlspa@éleo?hserheréoﬁrwmmsdmg to Claims 1, 2, 3, 4, 5, 6, and 7 further

comprising an absorbent core intermediate said fecal material storage element and said
backsheet.

9. A disposable absorbent article according to Claims 7 and 8 characterized in that said
fecal material storage element is nonabsorbent.

10. A disposable absorbent articie for being worn by a wearer, said disposable absorbent
article comprising:

a liquid pervious first topsheet;

an absorbent core intermediate said first topsheet and said backsheet;

a fecal material storage element intermediate said first topsheet and said core, said
fecal material storage element having two major faces, a first major face oriented
towards said first topsheet and a second major face oriented towards said core,
characterized in that less than fifty percent of the surface area of said first major
surface of said fecal material storage element is bonded to said first topsheet and
at least fifty percent of the surface area of said second major surface of said fecal
material storage element is bonded to said core, said disposable absorbent article
having a trans-topsheet capacity greater than 0.30 grams per square inch; and

a liquid impervious backsheet at least partially peripherally joined to one of said first
topsheet and said fecal material storage element.
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sai d backsheet, whereby sai d%f}kwiatb\f >
trans-topsheet apacity greater
inch. 2. A disposable apsbrientypa 199¢ e
characterized in that said

bent article has a

han 0.20 grans per square
cording to Claim 1

di sposabl e} apsorbent article has a

trans-topsheet capacity of gt : gra per square inch. . 3.
A di sposabl e absorbent artiicl e according-te~€Cl aim 2 characterized in that
sai d di sposabl e absor article has a trans-topsheet capacity of  at
| east 0.60 grans per square inch. 4. A di sposabl e absor bent

article according to aims 2, 3 and 4 aracterized in that at
| east 4 square inches of said disposabl® absorbent article has said

trans-topsheet capacity. 5. A di sposabl e absorbent article
according to Claim4 characterized in that at |east 20 square inches
of said disposable absorbent article has said trans-topsheet capacity. 6.
A di sposabl e absorbent article acco%ﬁ% 'sl'Cl ains 1, 2, 3, 4, and 5
characterized in that said fi ﬁ heet and said fecal material
storage elenment are joined at discrete sites spaced at least 0.5

i nches apart.
DISPOSABLE ABSORBENT ARTICLE HAVING CAPACITY TO STORE

LOW-VISCOSITY FECAL MATERIAL

A disposable absorbent article, such as a diaper. The disposable absorbent
article has a first topsheet with apertures large enough for a low-viscosity fecal
material to pass through to a fecal material storage element. The fecal material
storage element immobilizes the fecal material in position for dewatering, so that the
liquid components of the fecal material are absorbed by the core and the solid
components of the fecal material are separated from the liquid components. This
arrangement provides for easier cleaning of the wearer when the soiled disposable

absorbent article is removed.
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Figure 1



7. A di sposabl e absorbent article according to O ai mg—1;—-2,--3;--4,. 5 and
6 characterized in that said fecal materi al storage elenent 1

|
conprises blind holes having a depth of at | east - 075" n1II|neter9

while said fecal material storage elenment is under a Ioad of - 31,6, granB
per square centineter. i ) f

22 8. A di sposabl e absorbent article according to Clalns 1,--2,.3,. &,fS

6, and 7 further conpri sing an i?gorbent core |nterned|ate sald feoal
mat eri al storage el enent and said backsheet. 9. A di sposabte-——-
absorbent article according to Clains 7 and 8 characterized in that said
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fecal material storage elenent is nonabsorbent. 10. A i BFRag@blteNT SHEET
absorbent article for being worn by a wearer, said di sposaplre—absorteft—
article conprising: a liquid pervious first topshegt

absorbent core intermediate said first topsheet and said|b clps%e’@t’\ﬂ;w
fecal material storage elenent internediate said first tppsheet_and sai d
core, said fecal material storage el enent haying two major
faces, a first major face oriented towar ds sat ;
and a second major face oriented towards said core, _
characterized in that less than fifty percent of the surface area of said
first major surface of said fecal material storage elenent is
bonded to said first topsheet and at least fifty percent of the
surface area of said second major surface of said feca

material storage elenent is bonded to said core, said disposabl e absorbent

article havi ng a transgrgpsheet capacity greater than 0.30
grans per square inch; and a lrquid inpervious backsheet at |east
partially peripherally joined to one of said first t opsheet and

said fecal material storage el enent.
45
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TEXT OF THE ABSTRACT

- DISPOSABLE ABSORBENT ARTICLE HAVING CAPACITY TO STORE LCW-

VISCOSITY FECAL MATERIAL

A disposable absorbent article, such as a diaper (20). The disposable absorbent articie {20 ) has
a first topsheet (24) with apertures large enough for a low-viscesity fecal material o
through to a fecal material storage element (25). The fecal material storage 2lement
immobilizes the fecal material in position for dewatering, so that the liguid comporients
fecal material are abscrbed by the cors and the solid components o the fscai materiai
separated from the liquid comporents. This arrangement Jront:es for easisr izanin
wearer when the solid disposatle abscrbent article (20) is remov
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