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(57) Abstract

An absorbent article comprising a liquid
pervious topsheet, a liquid pervious backsheet
joined to at least a portion of the topsheet,
an absorbent core disposed between at least
a portion of the topsheet and the backsheet,
and a waste management element disposed in
at least a portion of the crotch region. The
waste management clement preferably has an
Acceptance Under Pressure value of greater than
about 0.50 grams of a viscous fluid bodily
waste per square inch of the waste management
element per milliJoule of energy input. The
waste management element preferably also has
a Storage Under Pressure value of at least
about 0.70 grams of the viscous fluid bodily
waste per square inch of the waste management
element. The waste management element may
also have an Immobilization Under Compressed
Inversion value of greater than about 70 % of
the viscous fluid bodily waste accepted by the
waste management element,

ABSORBENT ARTICLE HAVING IMPROVED VISCOUS FLUID BODILY WASTE MANAGEMENT PROPERTIES .
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managenent of any.bodily exudates, the enbodi nents described hereinbel ow.
are - VO 90 99385394 PCT/US98/24389 .
- PCr/ US98/ 24389 2 especially suitable for controlling viscous fluid bodil y—
. wastes. Such viscous fluid bodily wastes incjude soft or runny feces, and
the Ii ke, which are generally nore viscous than urine but |ess vi scous t han
normal solid adult feces. Viscous fI uid bodily wastes are difficult to
absorb and/or contain in co on cause the
normal capillary forces whi m‘% ‘gﬁii){:]bﬁﬂ'@pgﬁégwm | ow viscosity
fluids like urine ar‘éIS@@USTFIﬁIDBODILHbWe&SEEMA(NAGBMENmBRDEBHHTES
wastes. Thus, the viscous-fluid body wastes often remain on the topsheet of
the article where they are generally unrestricted in novenent and
accessible to and in contact with the wearer's skin. Further, the fluid
characteristics of the waste permt it to flow across the topsheet and
sonetinmes | eak out of the article. Accord| nI the speci al characteristics
of viscous fluid bodily wastes necdkld] el ANYENTION uni que accept ance,
storage and | nmobi | i i ehhﬁﬁénﬁﬁ%ﬂﬁ&§ﬁﬂaﬂ1@lé§%ﬁh&ﬂaﬁ§o%‘§ﬁ%ﬁ§ontmn bOdllK

Accordingly, it wo | d be sirable to. provide . an absorbgnt structure wt

i nproved feces ddg‘? E@ bﬁ?ﬁ?’%‘eﬂmalf’f s‘&é‘tﬁsd{e‘?ﬂ?r% ult inggptinenceo

. provide anheconpmdtuals, mn@l?)ma% alﬁr;fore:ba-n'wllhﬂy%ilhe lmd lghlyfela&,s to
m ni m ze the ne es.or. ot her vi s ui odi waste
on the wearer orggi’ ﬁéla%c %bg&\t/béflp #’% havige Jmprov, é‘@ﬁ?‘aﬁ) ’B@‘ an
absorbent arti cpropattiesh is specifically designed to accept Vi scous fI ui d
bodily wastes such as fecal material, especially relatively |ower viscosity
fecal material such as soft or_runn feces Al so, it would be desirable to
provi de an absorbent article h&alds QIQIN I HE INVENTION s paci ty and
retention capabilityThe ﬁiajHreﬁir&ﬁeﬁ Gﬁ‘péb%bﬂﬁﬂt téf'ﬁél@é Suehf &) Yaidpes Glrankit

Jee, SUNWRRY GEOTPRTSIGERRPENS i PovRaY oo Betdbis i dgiing, webisg. pr e

bodi |y wastes, téntampinating clathing ok iother articles, such as bedding, that come in contact with
the wearer. In recent years, disposable diapers, such as those disclosed in U.S. Pat.
No. 3,860,003 issued to Kenneth Barclay Buell on Jan. 14, 1975, have become very
popular with the public and have generally replaced durable cloth absorbent articles
because of their convenience and reliability. However, despite the effectiveness of
such disposable absorbent articles, body exudates often still leak or are stored in the
diaper such that the exudates soil and/or irritate the skin of the wearer.

The undesirable effects of leakage and/or improper containment are
especially evident with regard to fecal matter deposited in the diaper. Feces’
contained in the diaper can harm the skin of the wearer over time and feces leaking
from the diaper almost invariably presents unpleasant, messy clean-ups. Thus, |
several attempts have been made to add features to diapers such as barriers, pockets,
spacers, transverse barriers, apertured topsheets and the like to limit the movement
of the material across the topsheet and/or to better confine fecal matter in the diaper.
However, such attempts have been generally unsuccessful due to their cost and
complexity or due to their limited success in reducing the negative effects of the
feces.

Although the present invention may be adapted to provide improved
management of any bodily exudates, the embodiments described hereinbelow are -
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negatlve effects of feces or other viscous fluid bodily waste on the wearer or the
caregiver. It would also be advantageous to provide an absorbent article which is
specifically designed to accept viscous fluid bodily wastes such as fecal material,
especially relatively lower viscosity fecal material such as soft or runny feces. Also,
it would be desirable to provide an absorbent article having sufficient effective
capacity and retention capability to store feces deposited therein safely and cleanly
away from the wearer's skin and/or clothing throughout the expected time of use.
SUMMARY OF THE INVENTION
In order to befter manage viscous fluid bodily waStes, the present invention
provides an absorbent article baving a first waist region, a second waist region
opposed to the first waist region and a crotch region disposed between the first waist -
:egion and the second waist region. The absorbent article preferably comprises a
liquid pervious topsheet, a liquid pervious backsheet joined to at least a portion of
the topsheet, an absorbent core disposed between at least a portion of the topsheet
and the backsheet, and a waste management element disposed in at least a portion of
the crotch region. The waste management element preferably has an Acceptance
.Under Pressure value of greater than about 0.50 grams of a viscous fluid bodily
waste per square inch of the waste management element per milliJoule of energy
input. This improved acceptance performance ensures that viscous fluid bodily
~ wastes are quickly and efficiently imbibed by the article. The absorbent article



bel i eved that the.description will be better understood fromthe follow ng
descri pti onSy#lddsddefr € taken in conjunction wth the acconpangiifsos i ds
in which like designations . are used to designate substantially.identical -
elements. Figure 1 is a plan view of an absorbent "article enmbodi ment of the
present invention having portions cut away to reveal the underlying _
structure, the bgtsferabhcialsg hs?lang@UﬂdhePﬁbvsmmeﬁam%thﬂ ledze daudtaﬁvmvo ghinS8/6£
2 is a schematic front vigw n.apparat us | e use 0 sure
Accept ance Under 8% g’gg‘l}%ﬁ‘gﬂ 3"’%@% RSA 88‘1‘“9?%@3?%¥ Wﬁ%&egfggée@f’m S0
structures. Figume @ previde sclveatinn forsthéewasteto bk siored myaryafrom thiei warer'sy skis..
used to nmeasure f i I@gﬁ% | zat | r.es S[.O
characteristics o s?{’ug{gu?@g{ﬁ I g ééﬁ%ﬁi %lgfglep g%yvgggvpoq% z&glln_‘deﬂglé%?’%lt én?er
appar at us shown iGPmmprgssed Ioversipp yaknesofi greaten,than abpuin7Q96 ofithe aissous fuid badily
the present inveRrjdsRadeapted ByRRé WaSieSmanigeRLAYelbMehtS VGith i owadﬁﬁrhmnawgn

f face of t d er. facing theé viewer.
' Sg/r ;gtznge the b%g om?gnlcre]%lasyulted%ce the llkeillﬁood ?h%t the waste %Vlll npigmte jbagk) toxagd) the
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structure, the bgﬂ?‘, i.n i aper facing the viewer. Figure
8 is a plan view o eﬁﬁgﬁfﬁ%?%%gg%ﬁght of the present invention.
Figure 9 is a 3-dinensional graphical representation of the relationship
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distinctly claiming the subject matter which is regarded as the present invention, it is
believed that the description will be better understood from the following
descriptions which are taken in conjunction with the accompanying drawings in
which like designations are used to designate substantially identical elements.

Figure 1 is a plan view of an abso'rbe'r.lt. article embodiment of the present
invention having portions cut away to reveal the underlying structure, ‘the ‘body-
facing surface of the diaper facing the viewer.

Figure 2 is a schematic front view of an apparatus which may be used to
measure Acceptance Under Pressure and Storage Under Pressure characteristics of
structures.

Figure 3 is a schematic side view of an apparatus which may be used to
measure retention and Immobilization Under Compressed Inversion characteristics
of structures.

Figure 4 is a plan view of a piece of the apparatus shown in Figure 3.
Figure 5 is a plan view of one embodiment of the present invention having

portions cut away to reveal the underlying structure, the body facing surface of the
diaper facing the viewer.
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DETAI LED DESCRI8d{ GHtheHHEwWEAVENTI ON As used herein, the term "absorbent

article"” refers'to devices which absorb and contain body exudates, and nore

specifically, refers to devices which are placed against or in proximty to

the body of the wegigire t® ifhs Pldn Fivdv Ginidialteinativey ambodiment USRLIRS present

di scharged from t€e ody. The term "di sposable” is used herein to describe

absor bent art fE*8¥%%hi ch generally are not intended to be |aundered or

otherwi se restored or reused as an absorbent article (i.e., they are

i ntended to be di sgal. e | & p . ik &hARAP :
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T en Acceptance Under Pressure, Storage Under Pressure and Immobilization

Under Compressed Inversion values of exemplary structures.

Figure 10 is a 3-dimensional graphical representation of the relationship
~ between Acceptance ‘Under Pressure, Storage Under Pressure and retention values of
exemplary structures. :

Figure 11 is a 2-dimensional graphical representation of the relationship
between Acceptance Under Pressure and. Storage Under Pressure values of
exemplary structures. ' ' '

Figure 12 is a 2-dimensional g:dphi@l representation of the'relationship.
" between retention and Immobilization Under Compressed Inversion values of
exemplary structures. o

Figure 13 is a 2-dimensional gtaphical representation of the relationship
between Immobilization Under Compres'sed:Inversion and Storage Under Pressure
values of exemplary structures.

Figure 14 is a 2-dimensional graphical representation of the relationship
between Storage Under Pressure and Receptivity Under Pressure values of
exemplary structures. '
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9 require separate mampulatlve 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 incontinent persons
about the lower torso. The present invention is also applicable to other absorbent
articles such as incontinence briefs, incontinence undergarments, absorbent inserts,
diaper holders and liners, feminine hygiene garments, wipes, mops, bandages and
the like.

Figure 1 is a plan view of the diaper 20 of the present invention in a flat-out,
state with portions of the structure being cut-away to more clearly show the -
construction of the diaper 20. The portion of the diaper 20 which faces the wearer is
oriented towards the viewer. As shown in Figure 1, the diaper 20 preferably
comprises a liquid pervious topsheet 24; a liquid impervious backsheet 26; an
absorbent core 28, which is preferably positioned between at least a portion of the
topsheet 24 and the backsheet 26; side panels 30; elasticized leg cuffs 32; an elastic
waist feature 34; and a fastening system generally designated 40. Diaper 20 is
shown in Figure 1 to have a first waist region 36, a second waist region 38 opposed
to the first waist region 36 and a crotch region 37 located between the first waist
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known configurations, preferred diaper configurations are described generally in

U.S. Pat. No. 3,860,003 entitled "Contractible Side Portions for Disposable Diaper”
which issued to Kenneth B. Buell on January 14, 1975; U.S. Pat. No. 5,151,092
issued to Buell on September 9, 1992; and U.S. Pat. No. 5,221,274 issued to Buell

on June 22, 1993; and U.S. Pat. No. 5,554,145 entitled "Absorbent Article With
Multiple Zone Structural Elastic-Like Film Web Extensible Waist Feature" which
issued to Roe et al. on September 10, 1996; U.S. Pat. No. 5,569,234 entitled
"Disposable Pull-On Pant" which issued to Buell et al. on October 29, 1996; U.S.

Pat. No. 5,580,411 entitled "Zero Scrap Method For Manufacturing Side Panels For
Absorbent Articles" which issued to Nease et al. on December 3, 1996; and U.S.
Patent Application Serial No. 08/915,471 entitled "Absorbent Article With Multi-
Directional Extensible Side Panels” filed August 20, 1997 in the name of Robles ¢t

al.; each of which is mcorporated herein by reference.

The backsheet 26 is generally that portion of the diaper 20 positioned
adjacent the garment facing surface 45 of the absorbent core 28 which prevents the
exudates absorbed and contained therein from soiling articles which may contact the
diaper 20, such as bedsheets and undergarments. In preferred embodiments, the
backsheet 26 is impervious to liquids (e.g., urine) and comprises a thin plastic film
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films are descrl
nonwoven webs and apertured formed films are described in U.S. Pat. No. 5,571,096

issued to Dobrin et al. on November 5, 1996. Each of these references is hereby
incorporated by reference herein,

The backsheet 26, or any portion thereof, may be elastically extensible in one
or more directions. In one embodiment, the backsheet 26 may comprise a structural
elastic-like film ("SELF") web. A structural elastic-like film web is an extensible
material that exhibits an elastic-like behavior in the direction of elongation without-
the use of added elastic materials. The SELF web includes a strainable network -
having at least two contiguous, distinct, and dissimilar regions. Preferably, of the .
regions is configured so that it will exhibit resistive forces in response to an applied

. axial elongation in a direction parallel to the predetermined axis before a substantial
portion of the other region develops significant resistive forces to the applied
elongation. At least one of the regions has a surface-pathlength which is greater than
that of the other region as measured substantially parallel to the predetermined axis
while the material is in an untensioned condition. The region exhibiting the longer
surface-pathlength includes one or more deformations which extend beyond the
plane of the other region. The SELF web exhibits at least two significantly different
stages of controlled resistive force to elongation along at least one predetermined
axis when subjected to an applied elongation in a direction parallel to the
predetermined axis. The SELF web exhibits first resistive forces to the applied
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present i nventfijlgimentscofMaihesio® P! disckdsed AASUIS Patknt 4,373986Raititled "Misposable

5,518,801 ent iWagtg-é/(\ﬁl?ainment Garment", which issued to Minetola et al. on March 4, 1986. -
Other suitable attachment means include several lines of adhesive filaments which
are swirled into a spiral pattern, as is illustrated by the apparatus and methods shown

-in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S. Patent

- 4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666
issued to Werenicz on June 27, 1989. Each of these patents are incorporated herein
by reference. Adhesives which have been found to be satisfactory are manufactured
by H. B. Fuller Company of St. Paul, Minnesota and marketed as HL-1620 and HL- -
1358-XZP. Alternatively, the attachment means may comprise heat bonds, pressure
bonds, ultrasonic bonds, dynamic mechanical bonds, or any other suitable

- attachment means or combinations of these attachment means as are known in the

“art. -

The topsheet 24 is preferably positioned adjacent the body surface 47 of the
absorbent core 28 and may be joined thereto and/or to the backsheet 26 by any
attachment means known in the art. Suitable attachment means are described above
with respect to means for joining the backsheet 26 to other elements of the diaper 20.
In one preferred embodiment of the present invention, the topsheet 24 and the
backsheet 26 are joined directly to each other in some locations and are indirectly
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. backsheet 26 by Ma¥ackub&fsifRIeE theRRSgnafVWL8l N the art. Suitable attachment
means are described above with respéect to nmeans for joining the backsheet

~ 26 to other elenents of the diaper 20. In one preferred enbodi ment of the
present invention, tIBuitablesfopeed Flmatspshéets brc ieseribéd 26 (ABe PrhiNe. 3,629,885, v

'_ to each other | ntitled 'JA %grtﬂu%‘ SS@Q&(H%rs eH'a\rrllglgr%%elrgd Capillaries”, which issued to
Thompson on December 30, 1975; U.S. Pat. No. 4,324,246 entitled "Disposable
Absorbent Article Having A Stain Resistant Topsheet”, which issued to Mullane, et
al. on April 13, 1982; U.S. Patent 4,342,314 entitled "Resilient Plastic Web .
Exhibiting Fiber-Like Properties”, which issued to Radel, et al. on August 3, 1982;
U.S. Pat. No. 4,463,045 entitled "Macroscopically Expanded Three-Dimensional -
Plastic Web Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile
Impression”, which issued to Ahr, et al. on July 31, 1984; and U.S. Pat. No.
5,006,394 "Multilayer Polymeric Film" issued to Baird on April 9, 1991. Other
suitable topsheets 30 are made in accordance with U.S. Pat. Nos. 4,609,518 and

4,629,643 which issued to Curro et al. on September 2, 1986 and December 16,
1986, respectively, and both of which are incorporated herein by reference. Such
formed films are available from The Procter & Gamble Company of Cincinnati,
Ohio as "DRI-WEAVE" and from Tredegar Corporatlon of Terre Haute, Indiana as
"CLIFF-T."
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Preferably, the topsheet 24 is made of a hydrophobic material or is treated to
be hydrophobic in order to isolate the wearer's skin from liquids contained in the
absorbent core 28. If the topsheet 24 is made of a hydrophobic material, preferably
at least the upper surface of the topsheet 24 is treated to be hydrophilic so that



WD 99/ 25294 RCTI U898/ 24389
9 joined t t I n other |ocations by directlyjoiningtggri:%“ts

el enent s ﬁgﬁﬁgg(’fi aper 20. The topsheet 24 is preferably conmp |aﬂ,? soft
feeling, and non-irritating to the wearer'yy skin. Further, at least a
portion of the topsheet 24 is liquid pervious, permtting liquids to

di | t et esd ' k b .
ead Y, penet g Ui Yol Sl I° ot AobAOHBGP SR chnRs e
reticul ated f dikelihood,that bndéropxyﬂatgs wall flomneff the tonsheeh 26 mathemthen beinguisewo f
nat ur al f'ber&h&ﬁ the 10pe024 &1f b&Ag Bbéaﬂse‘a)b ¥ abhstberkt dokd28. SThE tohpsheet

pol yester or ropyl ene, fipers conbl atlo of natural an
Synt hetic 1 bg%f*séyag %@%@ﬁm ¢ BY Seening Bt {6 DY IORORROTRNg:H
may be spunbondifactatdiath theetopsheet, Sﬁﬂﬂl@knﬂbdsffhﬂueaiﬁgaﬂﬁl teﬁshearzmtwimra\n se
o “stap e | endEreRatt, el Sudvine, BRC wishid of ABSAC o tos Filptin ad 1O
of staple len
Di vi si on of | nmarensitg threamateapk intCdinegp surfactant. \Mlnmréeletdﬂhdsm:hm oﬁsuuhcker
t he designati ep S.
Pat. No. 3, 923*2’1@%‘% "%tkJi P‘?@Hﬁh‘k f‘g‘*gt | W?&f‘ﬁ%i"%ﬁg ’?“ !r;)ﬂﬂc?’hﬂﬂ‘l’zi
Capi | | ari es” . "AbserhentArtigles witmMultiple haysy AksothentEaypus” isgied to Beisingogt al. No.
Fiststs ST 2 e 4 ki Y s
, | at en
4,342,314 ent Kapich Acuing  ARothomh ores" ieme i sm&gnﬂase%d%ﬁ A more
Zr Zggrg 14 gs \dhtaﬂbd ld"f%usﬁbﬂ of Isael smﬁbleam(ejthgdsTﬁokgﬁﬁb tigSstirfackabt iPake Ng
ent | t e e.- c V\é
i bi ¢ ng. NofoHsheR St bF i EFS StatRp BER o RESRERAING Bfy7orpRlishés,
vx,hi ch issued ton wa 1 d99’élm thmnameeyoBAzmeeaL Hach Of thesPatferdrioes 15, ma;;egzx
"Multilayer P %@ ug&e 0 | ]TE}QIQ%;
sui tabl e topsﬁﬁet rg d ry] |n a%cor ance Aﬁ{ﬁbg&eﬁt’lgg dgoadx 518
and 4, 629, 643 SRprered s g Glm vhish Jschydrophpb ico Thiscpa ke ascomplisheskelimina
Decenber 16, HR8& drophiligii trltnientadiep Foinh e pidduciion pfocesic aidier appiﬁngq ein
by reference. S&rophoblc treatment to the topsheet 24, such as - a polytetraflouroethylene
compound like SCOTCHGUARD or a hydrophobic lotion composition, as described
. below. In such embodiments, it is preferred that the apertures be large enough to
-allow the penetration of aqueous fluids like urine without significant resistance.

Any portion of the topsheet 24 may be coated with a lotion as is known in
the art. Examples of suitable lotions include those described in U.S. Pat. Nos.
5,607,760 entitled "Disposable Absorbent Article Having A Lotioned Topsheet

- Containing an Emollient and a Polyol Polyester Immobilizing Agent" which issued
to Roe on March 4, 1997; U.S. Pat. No. 5,609,587 entitled "Diaper Having A Lotion
Topsheet Comprising A Liquid Polyol Polyester Emollient And An Immobilizing
Agent" which issued to Roe on March 11, 1997; U.S. Pat. No. 5,635,191 entitled
"Diaper Having A Lotioned Topsheet Containing A Polysiloxane Emollient"” which
issued to Roe et al. on June 3, 1997; and U.S. Pat. No. 5,643,588 entitled "Diaper
Having A Lotioned Topsheet" which issued to Roe et al. on July 1, 1997. The lotion
may function alone or in combination with another agent as the hydrophobizing

‘treatment described above. The topsheet may also include or be treated with
antibacterial agents, some examples of which are disclosed in PCT Publication No.

- WO 95/24173 entitled "Absorbent Articles Containing Antibacterial Agents in the
Topsheet For Odor Control” which was published on September 14, 1995 in the
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The configuration and construction of the absorbent core 28 may also be
varied (e.g., the absorbent core(s) or other absorbent structure(s) may have varying
caliper zones, a hydrophilic gradient, a superabsorbent gradient, or lower average
density and lower average basis weight acquisition zones; or may comprise one or -
more layers or structures). However, the total absorbent capacity of the absorbent
core 28 should be compatible with the design loading and the intended use of the
diaper 20. :

Exemplary absorbent structures for use as the absorbent assemblies 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 4,834,735, entitled "High Density Absorbent Members Having
‘Lower Density and Lower Basis Weight Acquisition Zones", issued to Alemany et
al. on May 30, 1989; U.S. Patent 4,888,231 entitled "Absorbent Core Having A
Dusting Layer" issued to Angstadt on December 19, 1989; U.S. Pat. No. 5,137,537
entitted "Absorbent Structure Containing Individualized, Polycarboxylic Acid
Crosslinked Wood Pulp Cellulose Fibers" which issued to Herron et al. on' August

- 11, 1992; U.S. Patent 5,147,345 entitled "High Efficiency Absorbent Articles For
Incontinence Management” issued to Young et al. on September 15, 1992; U.S. Pat.
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forms at least a portion of the end edge 52 of the diaper 20. Disposable diapers are
often constructed so as to have two elastic waist features, one positioned in the first
waist region 36 and one positioned in the second waist region 38. Further, while the
elastic waist feature 34 or any of its constituent elements may comprise one or more
separate elements affixed to the diaper 20, the elastic waist feature 34 may be
constructed as an extension of other elements of the diaper 20, such as the backsheet
- 26, the topsheet 24, or both the backsheet 26 and the topsheet 24. ' '

The elastic waist feature 34 may be constructed in a number of different
configurations including those described in U.S. Pat. No. 4,515,595 issued to Kievit
et al. on May 7, 1985; U.S. Pat. No. 4,710,189 issued to Lash on December 1, 1987;
U.S. Pat. No. 5, 151,092 issued to Buell on September 9, 1992; and U.S. Pat. No.
5,221,274 issued to Buell on June 22, 1993. Other suitable waist configurations may
include waistcap features such as those described in U.S. Pat. No. 5,026,364 issued
to Robertson on June 25, 1991 and U.S. Pat. No. 4,816,025 issued to Foreman on
March 28, 1989. All of the above mentioned references are incorporated herein by
reference.

The diaper 20 may also include a fastening system 40. The fastenihg system
40 preferably maintains the first waist region 36 and the second waist region 38 in
an overlapping configuration so as to provide lateral tensions about the
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- The diaper 20 may also comprise side panels 30. The side panels 30 may be
elastic or extensible to provide a more comfortable and contouring fit by initially
conformably fitting the diaper 20 to the wearer and sustaining this fit throughout the
time of wear well past when the diaper 20 has been loaded with exudates since the
elasticized side panels 30 allow the sides of the diaper 20 to expand and contract.
The side panels 30 may also provide more effective application of the diaper 20
because even if the diaperer pulls one elasticized side panel 30 farther than the other
during application, the diaper 20 will "self-adjust” during wear.

‘While the diaper 20 of the present invention preferably has the side panels 30
disposed in the second waist region 38, the diaper 20 may be provided with side
panels 30 disposed in the first waist region 36 or in both the first waist region 36 and
the second waist region 38. The side panels 30 may be constructed in any suitable
configurations. Examples of diapers with elasticized side panels are disclosed in
U.S. Patent 4,857,067, entitled "Disposable Diaper Having Shirred Ears" issued to
Wood, et al. on August 15, 1989; U.S. Patent 4,381,781 issued to Sciaraffa, et al. on
May 3, 1983; U.S. Patent 4,938,753 issued to Van Gompel, et al. on July 3, 1990;
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some embodiments, it may be desirable to treat all or a portion of the leg cuffs w1th a

lotion, as described above.

Embodiments of the present invention may also include pockets for receiving
and containing waste, spacers which provide voids for waste, barriers for limiting
the movement of waste in the article, compartments or voids which accept and
contain waste materials deposited in the diaper, and the like, or any combinations:
thereof. Examples of pockets and spacers for use in absorbent products are
described in U.S. Patent 5,514,121 issued to Roe et al. on May 7, 1996, entitled
"Diaper Having Expulsive Spacer"; U.S. Patent 5,171,236 issued to Dreier et al on
December 15, 1992, entitled "Disposable Absorbent Article Having Core Spacers”;
U.S. Patent 5,397,318 issued to Dreier on March 14, 1995, entitled "Absorbent
Article Having A Pocket Cuff"; U.S. Patent 5,540,671 issued to Dreier on July 30,
1996, entitled "Absorbent Article Having A Pocket Cuff With An Apex"; and PCT
Application WO 93/25172 published December 3, 1993, entitled "Spacers For Use
In Hygienic Absorbent Articles And Disposable Absorbent Articles Having Such
Spacer"; and U.S. Patent 5,306,266, entitled "Flexible Spacers For Use In
Disposable Absorbent Articles", issued to Freeland on April 26, 1994. Examples of
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In addition to or in place of the voids, pockets and barriers, described above,
embodiments of the present invention preferably include a waste management
element 120 capable of effectively and efficiently accepting, storing- and/or
immobilizing viscous fluid bodily waste, such as runny feces. The waste
management element 120 can be located anywhere in the article, including the
crotch region or either waist region, or may be associated with or be included in any
structure or element such as the core 28, a leg cuff, etc. In preferred embodiments,
the waste management element 120 is located in the region of the article that is near
the wearer's perianal region when worn. This helps ensure that any waste discharged
is deposited on or near the waste management element 120.

As used herein, the term "viscous fluid bodily waste" or "VFBW" generally
refers to any waste discarded from the body which has a viscosity of greater than
about 10 cP and less than about 2 x 105 cP at a shear rate of one 1/sec, (at about 35
degrees C), more particularly between about 103 cP and 105 cP at a one 1/sec shear
rate, in a controlled stress rtheometry test using parallel plates on a controlled stress
theometer. (For reference, water is at 1.0 cP at 20 degrees C and Jif Creamy peanut
butter (available from the Procter & Gamble Co., Cinti., OH) is approximately 4 X
105 cP at 25 degrees C at this same shear rate). The method for determining
viscosity, as used herein, is described in detail in the Test Method section below.
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term referring to amount of work done as a function of time (i.e., the rate at which

work is done).

In preferred embodiments, the absorbent article of the present invention
should include a waste management element 120 having an Acceptance Under
Pressure of greater than about 0.5 g of viscous fluid bodily waste per square inch of
the waste management element 120 per mJ (milliJoule) energy input. More

 preferably, the waste management element 120 should have an Acceptance Under
Pressure of greater than about 0.6 g/inmJ of viscous fluid bodily waste. Even more
preferably, the waste management element 120 should have an Acceptance Under
Pressure of greater than about 0.8 g/in?/mJ, and most preferably greater than about
1.0 g/in2/mJ of viscous fluid bodily waste. Generally, Acceptance Under Pressure
values between at least about 0.6 g/in?/mJ and about 10.0 g/in?/mJ, and between
about 0.8 g/in%mJ and about 10.0 g/in?/mJ have been found to be acceptable.
Alternatively, the waste acceptance element 120 should have a Receptivity Under
Pressure of at least about 1.5 grams of viscous fluid bodily waste per square inch of
the waste management element 120 per milliWatt (mW) of power, more preferably
greater than about 3.0 g/in?/mW, even more preferably greater than about 5.0
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(i.e., a given amount of energy input is required over a longer period of time) to
cause viscous fluid bodily waste to penetrate the waste management element 120.
This is important because many sources of energy in actual usage conditions are of
short duration (e.g., wearer movements). Further, the properties of the viscous fluid
bodily waste vary considerably between different wearers. Therefore, the absolute

. amount of viscous fluid bodily waste that will penetrate a structure having a high
viscous fluid bodily waste penetration per unit work or per unit power will be greater

- than the amount that will penetrate a structure having a lower acceptance. High
acceptance or receptivity values are also important to the overall performance of an
absorbent article because only the portion of a viscous fluid bodily waste discharge
that is accepted can be stored and immobilized.

Once viscous fluid bodily waste has penetrated the waste management
element 120, it is desirable to store or hold the waste away from the wearer during
the remainder of the wearing cycle and away from the caregiver during the changing
process. As used herein, the term "store" refers to the physical separation of material
deposited in a diaper from the body-facing surface of the article such that the
material deposited in the diaper is not immediately in contact with or accessible to
the wearer's skin. Storage Under Pressure, or "storage," is measured as the amount
of material held in the structure on a unit area basis, as described in the Test Method
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1/ sec shear 10.0 g/in? have been found to be acceptable. (These preferred Storage Under
- Pressure parameters relate to integrated articles which are preferably evaluated as
they are intended for use. Accordingly, all of the components or layers of the article
should be configured as they would be during normal use when the measurement of
- their performance is made. A more detailed description of the method for -
determining Storage Under Pressure performance is included in the Test Methods

section, below.)

- The Storage Under Pressure parameter is different from the Acceptance or
Receptivity Under Pressure parameters in that it is an absolute measure of the
quantity of viscous fluid bodily waste that can be imbibed within the structure on a
unit area basis under a given applied pressure. Acceptance or receptivity, on the -
other hand, is a measure of the amount of material imbibed normalized by the
amount of energy that was expended or power that was input, respectively, to force
the material to penetrate the structure. Although each of the numbers is of value by
itself, it is the combination of these parameters that gives a more accurate picture of
the overall performance of a given structure. For example, the storage capacity of a
structure may not be fully utilized if the energy required to “fill” the capacity is
higher than the energy available in a given usage situation. Conversely, the
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whi ch 3 surface area of contact of the viscous fluid bodily wastes with the internal regions of
the material or structure) or by any other means known in the art. "Immobilization
Under Compressed Inversion,” as described further in the Test Method Section
below, is measured in terms of the percentage of the viscous fluid bodily waste or
analog that remains in the structure after the structure is subjected to an inverted
pressure cycle, as described below. "Retention Under Compressed Inversion", or
"retention,” is an absolute measure of how much viscous fluid bodily waste remains

“stored” under stressful usage conditions.

. Preferably, the waste management element 120 should have a Retention
Under Compressed Inversion value of greater than about 7.5 g of the viscous fluid
‘bodily waste which penetrates the structure. More preferably, the waste
management element 120 should have a Retention Under Compressed Inversion
value of greater than about 8.0 g of viscous fluid bodily waste, and most preferably
greater than about 8.5 g of viscous fluid bodily waste after being subjected to the
Retention Under Compressed Inversion test, as described below. Generally,
Retention Under Compressed Inversion values between at least about 7.5 g and
about 100.0 g, and between about 8.0 g and about 100.0g have been found to be
acceptable. Under the same conditions, the waste management element 120 should
have an Immobilization Under Compressed Inversion value of at least 70% of the
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i ncl uded i n t the viscous fluid bodily waste may return to the body-facing surface of the structure,
increasing the likelihood of leakage or contamination of the wearer's skin. Further,
immobilization is most effective if the structure first accepts the waste and then
stores it. Viscous fluid bodily waste that is immobilized prior to being stored away
from the wearer's skin may remain on the topsheet in contact with the skin.
Immobilizing viscous fluid bodily waste which is in contact with the skin can
- . increase the effort required by the caregiver during the changing/cleaning process

J

|-

j

and increases the likelihood of residual, micro-level contamination. "Micro-level
contamination" refers to waste residue which remains on the skin, but is not easily
visible to the human naked eye. Therefore; as shown in the graph of Figures 9 and
10, it may be helpful to consider at least three parameters (acceptance, storage, and
immobilization or acceptance, storage and retention) for a given structure when
determining its utility for effectively managing viscous fluid bodily wastes.

- Although structures which accept, store and immobilize viscous fluid bodily
wastes are preferred, in certain embodiments of the present invention, the waste
management element 120 may comprise only an acceptance element, a storage
element or an immobilization: element, or may include a combination of two of the
elements, but not the third. Also, in certain embodiments, one element may perform
more than one function (e.g., a storage element may perform both the storage and
immobilization functions). For example, the absorbent article of the present
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fluid bodily wagiceepthmelHleme is accepted can be stored and

i rmobi lized. Once viscous fluid bodily waste has penetrated the waste

managenent elenent 120, it is desirable to store or hold the waste away
from the wearer durilng piséerrednembntliment of the presant igvenfion ctherwasiovayanagementhe

car egi ver duri ngiehRg: CION SR £ %?e‘e%aﬁ%e %@ﬂghs; %g%pﬁg glegxehi' 556! ©The

refers to the physical separation terial deposi In.a_daper from
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Test Met hod hav® @9 As2dptance Under Pressure value of greater than 0.70g/in%/mJ of viscous
- PCT/US98124389 g4 bodily waste or an equivalent analog. More preferably, the acceptance element
' 150 should have an Acceptance Under Pressure value of greater than 0.8 g/in2/mJ,
and most preferably greater than 1.0 g/in?/mJ of viscous fluid bodily waste.
Generally, Acceptance Under Pressure values between at least about 0.6 g/in?/mJ
and about 10.0 g/in?/mJ and between about 0.8 g/in?/mJ and about 10.0 g/in2/mJ
have been found to be acceptable. Alternatively, the waste acceptance element 120
should have a Receptivity Under Pressure of at least about 1.5 grams of viscous fluid
bodily waste per square inch of the waste management element 120 per milliWatt
. (mW) of power, more preferably greater than about 3.0 g/in?mW, even more
preferably greater than about 5.0 g/inmW, most preferably greater than about 10.0
. g/in¥ymW. Generally, the Receptivity Under Pressure is between about 1.5 and 50.0
g/in2/mW and may be between about 5.0 and 50.0 g/in?/mW. If the acceptance or
receptivity performance is too low, more work must be done, or more power applied,
respectively, (i.e., more energy input to the system) to cause the viscous fluid bodily
waste to penetrate the acceptance element 150. As noted above, high Acceptance or
Receptivity Under Pressure performance is important to the overall performance of
an absorbent article because waste which is not accepted will stay in contact with the
wearer's skin. Further, only the portion of a viscous fluid bodily waste that is
accepted can be stored and immobilized away from the wearer's skin, as

contemplated by the present invention.
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the topsheet 24 in the region of the articl¢ intended to be located near the wearer's '

- anus and to provide an acceptance element 150 as the body-side liner in that region.
Alternatively, any or all of the topsheet 24 may be made or treated to act as the

. acceptance element 150. In one embodiment, as shown in Figure 1, the acceptance

_ element 150 includes at least a portion of the topsheet 24. In other embodiments, the
acceptance element 150 may include at least a portion of other elements of the

~ diaper such as the absorbent core 28 or the storage element (described below).

In some embodiments, it may be desirable to provide the diaper 20 with =
different acceptance or receptivity performance in different portions of the diaper.-
This may be accomplished by providing different acceptance elements in the
different regions of the diaper 20 or by providing a single acceptance element 150
which has been manufactured or treated to have regions of differing acceptance
characteristics. Further, the acceptance element 150 may be elevated above the
plane of the body-facing surface of the article so as to be in better control of exuded
viscous fluid bodily wastes. In some embodiments, it may even be desirable to have
the acceptance element 150 in contact with skin of wearer in proximity of the
viscous fluid bodily waste source (e.g., the perianal region).
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square inch.) :

- TABLEI
Acceptance Under Pressure Using a Standard Storage Element

Acceptance Element Acceptance | Receptivity
Under Pressure Under Pressure

(g/in2/mJ) (g/in2/mW)

Hydroentangled, apertured nonwoven web 045 - 1.65
GH437 from Chicopee Inc., North

Charleston, SC

Apertured vacuum -formed film X-3265 0.16 0.27

from Tredegar Corp. of Terre Haute, IN

Woven netting (Toy Tub Bag) from Dollar 3.54 4.49
Tree Dist., of Norfolk, VA
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for use. Accordingly, all of the conponents or layers =~

Storage Element :

- The waste management element 120 of the present invention preferably also
~ includes a storage means or storage element 152 capable of storing viscous bodily
. wastes accepted by the acceptance element 150 or other overlying layer(s), if any. In

preferred embodiments, the storage element 152 should have a Storage Under
Pressure value of about 0.70 g/in? of viscous fluid bodily waste. More preferably,
the storage element 152 should be able to store greater than about 0.80 g/in? of
viscous fluid bodily waste. Even more preferably, the storage element 152 should
be able to store greater than about 1.0 g/in? of viscous fluid bodily waste, and most
preferably greater than about 1.2 gfin? of viscous fluid bodily waste. Generally,
_Storage Under Pressure values between at least about 0.8 g/in? and about 10.0 g/in2
and between about 1.0 g/in? and about 10.0 g/in? have been found to be acceptable.

The storage element 152 may be located anywhere in the diaper 20.
However, it is preferred that the storage element 152 be operatively associated with
the acceptance element 150 and/or topsheet 24, if any, such that viscous fluid bodily
waste accepted by the acceptance element 150 may enter the storage element 152.
(Embodiments are contemplated wherein the diaper 20 has no topsheet 24 or
acceptance element 150. In such cases, the bodily waste may enter the storage
element 152 directly, without passing through any overlying structure.) In any case,
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: from the absorbent article for separate disposal, if desirable.

The storage element 152 may be any material or structure capable of storing
bodily exudates, as described above. Thus, the storage element 152 may include a
single material or a number of materials operatively associated with each other.
Further, the storage element 152 may be integral with another element of the diaper
20 or may be one or more separate elements joined directly or indirectly with one or
more elements of the diaper 20. In one embodiment, as shown in Figure 5, the
storage element 152 includes a structure that is separate from the cofe_ 28. However,
embodiments are contemplated wherein the storage element 152 includes at least a
portion of the core 28.

Suitable materials for use as the storage element 152 may include large cell
open foams, macro-porous compression resistant nonwoven highlofts, large size
particulate forms of open and closed cell foams (macro and/or microporous),
highloft nonwovens, polyolefin, polystyrene, polyurethane foams or particles,
structures comprising a multiplicity of vertically oriented looped strands of fibers,
absorbent core structures described above having punched holes or depressions, and
the like. (As used herein, the term "microporous” refers to materials which are
capable of transporting fluids by capillary action. The term "macroporous" refers to
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appl i ed, contemplated. Particles having a nominal size of about 1.0 mm or greater are those -
' which are generally retained on the surface of a U.S. Standard No. 18 mesh sieve
screen. Particles having a nominal size of less than about 25.4 mm are those which
generally pass through a U.S. Standard 25.4 mm sieve screen. Particles having a
' nominal size of 16 mm.or greater are those which are generally retained on the
surface of a U.S. Standard No. 16 mm sieve screen. The nominal particle size is"
measured prior to incorporating the particles into a storage element 152 for testing or
use. - Particles baving a nominal size of 8 mm or greater are those which are
generally retained on the surface of a U.S. Standard 8 mm sieve screen.

The macro-particulate structure 170. may include any number of particles
172. Further, the particles 172 may be unjoined and free to move within the
structure 170 or may be joined to each other by any known means. Alternatively,
the structure 170 may include an external support, such as a meltblown hot-melt
glue, a web, a netting, a scrim, a thread or other adhesive or nonadl_lesive entangling

~ supports. Any of the particles 172 may also be joined with any other portion of the -

diaper structure, such as the topsheet or the core. The particles 172 may also be
constrained in patterned, three-dimensional regions such as pleats, "pillows", and
pockets. '



respectively, (i.£., nmore energy input to the system) to cause the viscous
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hi gh Accept-ancé or Receptivity Under Pressure performance is inmportant to-
the overal|l performance of .an absorbent artizd e bécause waste which is not
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© desirable to cut out a portlon of the topsheet 24 in the region of the
article intended 0, b6 858k Bagk (o1 B bri SNRIE N gt PR 192 %hos
: shape, matenal etc.) or may include a mixture of different particles 172. The
mixture may be homogeneous; heterogeneous, as when particles 172 having
different properties are disposed in certain areas of the storage element 152; layered;
or any other desirable configuration. In some embodiments, more than one type of
mixture may be employed (e.g., macroporous -and nonabsorbent particles 172 may
be homogeneously mixed in one layer while another layer includes only absorbent
particles.) Different layers of particles may be directly adjacent each other or may
be separated by one or more materials, such as netting, scrim, nonwoven or woven
webs, film, foam, adhesive, and the like.

The macro-particulate structure 170 preferably includes a continuous
interstitial void space 174 that is defined by the space between the particles 172. By
varying the size and/or shape of the particles 172, the interstitial void space 174 can
be controlled. The particles may be of any known shape, including spheres, oblate
spheroids, rectangular and polygonal solids, and the like. Table II shows the void
fractions of particles having particular alternative shapes and nominal sizes. Other
suitable shapes and void fractions are described in Perry's Chemical Engineering
Handbook, 6th ed., McGraw-Hill, 1984, at p. 18-20.
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Alternatively, any or all of the topsheet 24 may be nmade or treated to act
as the acceptance el enent 150. I n one enbodi nent, as shown 1, the
acceptancé” PUMEM 150 includes at least a portlon of the J%ﬁgﬁ%§?£§9

ot her enbodi nents, the acceptance el enent,d50 may include at |east a
portion of other elenents of the diaper such as the absorbent core 28 or
the storage el enent (described below). In sone enbodinents, it may be
desirable to provide the diaper 20 with different acceptance or receptivity
performance in.different portions of the diaper This nay be acconplished .
by providing different acceptance el emnggLEQN the different regions of the
di aper 20 or by providing a single acceptance el enrent 150 whi ch has been
manuf actured or treated to have regions of differing acceptance
characteristics. FurthePackingdypgccept ance BpmipglRize@m)ay pHYoid FEgind above
t he plane of the body-facing surface of the article so as to be in better
control of exudeBewpsaddless fiuid bodily wastes. € n some enbodihéhts, it may
even be desirable to have the acceptance el emedd 150 in contdb¥2 with skin
of wearer in proximty of the viscous fluid bodily waste source (e.g., the
peri anal region). - WD 99/ 25294 6 0.75 .
PCT/ US98/ 24389 2htdlox sadfilee mat eri al s and structlBres for use a&s7& he
acceptance el enent 150 nmay include apertured nonwoven webs, apertured
films, aperturedpilDrisgsd filns, scrims, woven wabs, scrim nes?09g,
macroporous thin foans, and the like. One particularly preferred materi al
IS a woven ne_ttingscmgqin ble as a Toy Tub Bag fgom Dol | ar Treggi st., of .
Nor f ol k, VA. Further, e acceptance el enment 159, or any portgey thereof,
may be coated with a Iotlon or other known subgpances to add,p-pnhance. or
change the perfornance or ot her characterlstlcs of the elenent For

"treated to be elther TabI e | shovvs the Accept ance and Recept|V| ty Under

Pressure performang %g&ﬁle?{‘é?rtﬁle HRLGED' 8 he sOFERPERRGE: 39, ROGARAA hditt

Under Pressure data
. compressmn so as to maintain some SIgmﬁcant level of capaclty when a

compresswe force is applied to the storage element 152. Preferably, the storage
element 152 is able to maintain at least about 35% of its original thickness when a |
~ compressive force of 1 psi is applied to the structure. More preferably, the storage
element 152 should be able to maintain at least about 50%, and most preferably at
least about 70% of its original thickness when a compressive force of 1 psi is
applied. Generally, in preferred embodiments, the storage element 152 is able to
maintain between about 35% and 99% of its original thickness when a compressive
force of 1 psi is applied to the structure. More preferably, the storage element 152
~should be able to maintain between about 50% and 95% of its original thickness
when a compressive force of 1 psi is applied. The storage element 152 should also
be capable of restoring itself to substantially its original thickness when the force is
removed. Preferably, the storage element 152 should recover at least about 80% of
its original thickness, and more preferably at least about 90% of its original
thickness after the compression force of 1 psi is removed.

In addition to its Storage function, the storage element 152 may transport
viscous fluid bodily waste within the absorbent article 20 in directions generally
parallel to the plane of the backsheet 26. The transport may be active, such that
capillary or other forces result in the movement of the viscous fluid bodily waste or
components thereof (e.g., free water). In other embodiments, the transport may be
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except that the individual storage elements 152 are tested separate from any other
structure and under a standard ‘acceptance element 150. The standard acceptance
element 150 is a stainless-steel wire cloth Type 304 (Standard Grade) 16 x 16 mesh,
available as #9226T45 from McMaster Carr Supply Company of Chicago, Illinois.

TABLEIII
Storage Under Pressure Using a Standard Acceptance Element
Storage Element ‘Storage Under
Pressure
(g/in?)
Acquisition Layer from Pampers Premium Size 5 Diaper 0.45
from P&G, Cincinnati, OH -
Loop landing element of Comparative Example 5 0.52
without apertured vacuum-formed film topsheet
Large-cell formed film of Comparative Example 3 0.70
without hydroentangled apertured nonwoven web
topsheet
Scrubber particles of Example 3 without woven netting 1.14
topsheet
Mixture of scrubber particles and foam strips of Example . 1.80

5 without woven netting topsheet

Layered assembly of scrubber particles and foam strips 1.89
of Example 6 without woven netting topsheet




acceptance el ement 150 may include apertures. If the acceptance el enent 150
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-4

~ The immobilization element 154 may be any material or structure capable of
reducing the proclivity of viscous fluid bodily waste that has penetrated the
immobilization element 154. from leaving the structure. Thus, the immobilization
element 154 may include a single material or a number of materials operatively
associated with each other. Further, the immobilization element 154 may be integral -
with another element of the diaper 20 or may be one or more separate elements
joined directly or indirectly with one or more elements of the diaper 20. For
example, the immobilization element 154 may be an unjoined layer of material
disposed under the storage element 152 or may include all or a portion of the storage
element 152 which is able to immobilize and retain viscous fluid bodily waste, as
described above. In any case, it is preferred that the immobilization element 154 be’
operatively associated with the storage element 152 and the acceptance element 150.
This is necessary to ensure that viscous fluid bodily waste accepted and/ or stored by
the article passes into or comes in contact with the immobilization element 154.
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- elenment 152 be disposed in the crotch region 37 of the absorbent article.
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~indirectly wt W@% 6ummselseﬁaab§orsénttﬁwyxﬂexa ahc&g or! ﬁba@ecammb mefs

RTINS LK BT She e
t he stor age el ema’nenalkﬁﬁcludmfoadmbsatbeh‘emtemls such as those described in U S. Pat Nos.
' 5,260,345; 5,387,207; and 5,625,222. Other preferred materials include absorbent
gelling materials such as those described in U.S. Pat. No. 5,147,345 entitled "High
Efficiency Absorbent Articles For Incontinence Management" issued to Young et al.
on September 15, 1992. Each of these patents is hereby incorporated by reference
herein. -

Data on several individual immobilization elements are provided in Table IV.
The test for Immobilization Under Compressed Inversion performance of an
individual immobilization element 154 is the same as the Immobilization Under
Compressed Inversion test method described below relating to structures configured
as -intended for use, except that it is performed only on the individual storage
element 152 and/or immobilization element 154, and does not include ‘overlying
elements such as topsheets or acceptance elements. Further, the sample is tested
with the standard acceptance element 151 described above. (Analog B, as described
below, is used as the test analog.)



portion of the core 28. Suitable materials for use as the sterage el enent
152 may i Q¢ rge cell open foans, nacro-porous conpregsi hSt ant
nonwoven ‘ﬂﬁg%ﬁé | arge size particulate forns of open aﬁsi‘}gjigggs@g*%étl
foans (macro and/or m croporous), highlof4; nonwovens, polyolefin,

pol ystyrene, pol yurethane foans or particles, structures conprising a
mul.tiplicity of vertically oriented | ooped strands of fibers, absorbent
core structuresdescribed—abovetravin gnciied hotes—or _depressions,—and
the like. (As used herein, the term"m us" refers to materials which
are capabl e OffmidobiieAatibh Under ¢éih?ﬁs§é!l IfvedRsibh Wsihg-Sthfdhrd AkSeptRicE Element
"macr oporous” refers to WO 99/ 25294 _

PCT/ US98/ 24389 26 materials having pores too large to effect capillary
transport of fluid, genergeEleMeMy pores gr eab®rase Haderapdmmobiizatign i

di ameter and nore specifically, having pores grea?féismtehan aboHnder 0 nm i n
di ameter.) One enbodi nent includes a nechanical f&&f%hing | Seammressadi ng

el ement, having an unconpressed thickness of about 1.5 m || i Apxeesion

avail abl e as XPL-7124 fromthe 3M Corporation of M nneapolis, hnesota.
Anot her enbodi ment includes a 6 denier, crinped and resin-bonded nonwoven
hi ghl of t havi ngcquisitivhiIaysvdtonyhPantfersPrénigme8ize per sq04fe nmeter a®d an
unconpr essed. t hisdings avaithblé fidmrArbdtér@eGambleywni ch is available fromthe Git:
Company of Wen<int{a®Hgi a. The storage el ement 152, or any portion thereof,
may include or be coated wth a |lotion or other known substances to add,
enhance or -chapgp idathglfiniedt SFtvRDativobiAiplear act gspsti cs of the el ement.
An al ternate enka@biEpimpid Aehinfiaed Alne pg]{eet152 i ncl udes .a macr o- :
particul ate structure 170 conprising a nmultiplicity of discrete particles .

172, nonliniting,ée f&%d‘ﬂ’@hﬁ&a&t‘iﬁ%\éﬁﬁs Figgpes 5, 6 ang 8. The

&A'18
macro particles u t%@le\ﬂaﬁ aAReldal size, preferably between
about 1.0 nm ang.g é}ﬁﬁe mm “and nore preferably between about 2 nmm and
about 16 mm However, - o ' ' '

Scrubber particles of Example 3 without = 1.14 70
woven netting topsheet

Mixture of scrubber paﬁ,icles and foam 1.80 | 81
strips of Example 5§ without woven netting:
" topsheet :

Layered assembly of scrubber particles and 189 78
foam strips of Example 6 without woven
netting topsheet

. As noted abm}e, the present invention is applicable to many types of

~ absorbent articles such as diapers, training pants, incontinence briefs, incontinence
undergarments or pads, absorbent inserts, diaper holders and liners, feminine
hygiene garments, wipes, disposable mops, bandages and the like. Thus, the

following examples of preferred embodiments of the present invention should not
construed to limit the scope of the invention.

One preferred embodiment of the present invention is the absorbent article 20
illustrated in Figures 5 and 6. The absorbent article 20 has a first waist region 36, a



particles as small as 0.5 mmand smaller, and particles larger than about.
: 25.4 mm ar eywg@9epa ated. Particles having a nom nal size of poDwS9si2488MM
- or greater are those which are generally retained on the surface of a U S-
+ Standard No. 18 mesh sieve screen. Particle$3having a nom nal size of |ess

t han about 25.4 mm are those which generally pass through a U. S. Standard
. 25.4 mm si eve Ssecend watamrégion 38 ahduicngchregrm Balocatedchedvechbthefirstrwaistaagion

i are those mhich e STTag-le dgp d
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" macro- parti cul afegion 3¢ @diacentthe bedy facing sudacend’ efi tre Forsr28, 2Fhe diaper 2072l

~ Further, the pa{dchﬂe@%nlzt?ce cé)@lemanellrsed oia{aa Mﬁethwomeet \mt ﬂimeiﬂéﬁdmg -
structure 170 0{ 0| ne ﬁ'ﬁaCh %%Q{ E’&f ¢

Aternatively, lonridinally gpay tomsaet CALER RIS T

ngt bl own hot - npd horngeandaatvrem apm"bhlo"fgﬂmeaeemd Wazsa régibﬁax oﬂ‘hetabearptance
adhesi ve or nonadhes a

~ al so be joined Q@) gtang‘l@qu ]Iﬁbeﬁ(&% Pﬂﬁaofs ﬁe

- topsheet or theDm.refNﬁrfellpMAl cI es 172 may al so be constrai ned in

patterned, three-dinmensional regions such as pleats, "pillows", and

pockets. -WD 9925294 .
- PCT/ US98/ 24389 27 Tha&he ianer dQafurther inciudes a1storage elayaenicld Joeeiad datveen the

TR B spaackae e s it gt s gl
152, The. mat or | 8 3l edeptiAD OF PR BIon b amiEgt I5estankeutig A he sedond waist
- nonabsor bent, niegicyB8. olnﬁthxsrmﬁfodhﬁénwme stokagd ¢lement mriheladésl a-:'mhcroqiamctﬂute
absor bent mat er %‘éf Mg 7D IR BRI P12, Constfall oo Phast Rt Siruoture
' : 170 includes about two grams of the scrubber particles from Example 4, below,
mixed with about 0.35 grams of strips of foam absorbent material having a basis
weight of 45 grams per square meter, as described in U.S. Pat. No. 5,260,345. The
strips have dimensions of about 19 millimeters in length, 6.4 millimeters in width,
and 2 millimeters in thickness. The scrubber particles are distributed over a
2.5 inch x 6.4 inch (16 square inch) area disposed along the longitudinal axis of the
article of approximately 0.8 mm thick “thin until wet” foam absorbent material -
(described in U.S. Pat. No. 5,387,207 which is incorporated herein by reference)
‘having a basis weight of 126 grams per square meter. The scrubber particles are
relatively homogeneously mixed with the absorbent foam strips and are free to move
within the area circumscribed by the layer of "thin-until-wet" absorbent. foam
material. The particles and strips are preferably not bonded to the woven netting
‘topsheet or any other layer. The acceptance element 150 is bonded to the underlying
layers outside the periphery of the layer of "thin-until-wet" absorbent foam.

In another embodiment, as shown in Figure 8, the absorbent article of the
present invention may be an insert 21 or sanitary napkin which is intended to be
applied separately to the wearer or to be placed in the wearer's underwear, an outer
cover or the like. Thus, the insert 21 is generally not intended to take the form of a
pant, but rather is to be used in conjunction with a pant or other structure which
holds the insert 21 in place about the wearer. The absorbent insert 21 has a pair of
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cl osed cell foans, columm packing materials, synthetic fibers, gels,

encapsul ated g osehieﬂ?‘}%ﬁorﬁggsts telf By alcdhirdl §EgioR 137 Rhd Rlcludes ad Morbent
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“anti ni crobi al #ssemhlpdf Mbich may, inclde; g AbserbERicore 28y anAccentance clemend e
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anot her | ayer includes only absorbent particles.) Different |ayers of

particles may be directly adjacent eagh oi hsr or may be separated by one or
nore materials, such as netting, scr .or woven webs, film foam

adhesive, and the like. The macro-particulate structure 170 preferably
i ncludes a copf.inuous interstitial void space 174 that is defined by the
space betmeengéﬁﬁmgérticles 172. By varying the size and/or shape of the
particles 172, the interstitial void space 174 can be controlled. The

particles may be af.apy k | i i ds,
Fact angur ar and. pals ibafiBEiy B WRmini b ASHAFRES: piBnfd. 3 SR6RI
fractions of preometdras anailableyfromy Ti dulastruments; dug. i ofdNew Lnstle.dPl, avmodal
sizes. Qther ainbabiE2 I02PAR hesmyet Hiilizes Gl tARRsPt8el Pafdlic] PR fiftulRSThe S
Chem cal Engineerin Handbqglil, 6t hwle_gl. , G aw HH h_‘ 1984, at p. 638- 50.
WD 99/ 25294 rheometer has a rigid horizontal first plate onto which'the sample is p?ac and a
PCT/ US9S/ 24388ecdfid plate mounted over the first plate such that the axis of said second plate is
perpendicular to the first plate. The second plate is 2 or 4 centimeters in diameter.
A two centimeter (2 cm) parallel plate is used for firm, pasty, or highly mucousy
samples, while the four centimeter (4 cm) parallel plate is used for very runny or
"water-like" fecal samples. The first and second plates are spaced apart up to 2000
microns during the measurement process. The second plate is connected to a drive
shaft for axial rotation. The drive motor and strain sensor are also mounted on the

drive shaft.

A suitable sample (typically 2 to 3 grams) of an analog to be tested is
centered on the first plate and generally centered beneath the axis of the second
plate. Prior to the test, any large pieces of undigested food material (¢.g:, seeds) are
removed. The first plate is raised into position. Excess amounts of the sample
which are displaced beyond the diameter of the second plate are removed using a
spatula. Water is then misted around the edges of the sample to prevent edge effects
due to moisture loss during the measurement process. A programmed application of
a shear stress, from 50 to 50,000 dynes/cm? for pasty and firm samples, is applied to
the sample by the rtheometer. For runny and watery samples, a shear stress range of
5 to 5000 dynes/cm? was used instead. The data is fitted to a power law function
where the apparent viscosity =k j@1), k = consistency (units of cP x sec®), j = shear -
rate (Units of 1/sec), and n = shear index (dimensionless). Therefore, when j = one
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A cylindrically shaped 24.6 gram plexiglas weight 144 is provided. The
weight 144 has a diameter of 5.08 centimeters (about 2.0 inches), so that the weight
144 fits with close tolerance within the cylinder 140 but canﬂeely slide throughout
the hole 141 in the cylinder 140. This arrangement provides a pressure of about 119
Pascals (Pa) (about 0.017 pounds per square inch) and a test area of about 20.27
square cm (about 3.142 square inches). If desired, the weight 144 may have a
handle 145 to allow it to be easily inserted into and removed from the cylinder 140.
In such cases, the combined mass of the handle 145 and the cylindrical weight 144
should equal 24.6 grams.

A sample 146 of the structure to be tested for Acceptance Under Pressure
properties is provided. The sample 146 may be cut from an existing diaper or may
be constructed from material which has not been formed into a diaper. The sample
146 includes the entire structure intended for use in an article or the entire structure
of the article to be evaluated, including the top layer 161. (In order to measure the
Acceptance Under Pressure performance of discrete acceptance elements, as
described in the Acceptance Element section above, the Acceptance Under Pressure
test is performed using the standard storage element 147 in place of any underlying
structure or layers.) The sample 146 should be cut into a square measuring 10 16 -
centimeters by 10.16 centimeters (about 4 inches by 4 inches).
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The sample 146 should be reassembled as originally configured on top of 5
stacked layers of blotter material 149 with the side of the sample 146 intended to
face the wearer oriented facing up and away from the blotter material 149. The
blotter material 149 is preferably filiration grade paper, available from Ahlstrom
Filtration, Inc. of Mt. Holly Springs, Pennsylvania as #632-025, having a basis
weight of about 90 grams per meter. '

. The combined assembly of the sample 146 and the blotter material 149 is
centered on the work surface 164 of a Stevens-Farnell QTS-25 Model 7113-5kg
Texture Analyzer 160 (available from Leonard Farnell Co. of Hatfield, England),
under the probe 162. A suitable probe 162 is a 100 cm flat-ended cylindrical
aluminum extension rod "QTSM3100" available from the Leonard Farnell Co. of
Hatfield England. The cylinder 140 is centered on the sample 146. The two 625
gram weights 156 are placed on opposite corners (diagonally) of the plate 142 to
stabilize it. A syringe having an opening of about 4 to 6 millimeters is used to
dispense approximately 10 cubic centimeters of viscous fluid bodily waste analog
166 (Analog A as descnbed below) through the hole 141 in the cyhnder 140 onto the
top of the sample 146.

Viscous fluid bodily waste analog, Analog A, is a fecal material analog made
by mixing 10 grams of Carbopol 941 available from the B.F. Goodrich Corporation
of Brecksville, OH, or an equivalent acrylic polymer in 900 milliliters of distilled
water. The Carpobol 941 and distilled water are weighed and measured separately.
A 3-bladed marine-type propeller having a 2 inch diameter paddle, (available from
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it should be stirred in the container at low speed (about 50 rpm) for about 1 minute

to ensure the mixture is homogeneous.

Analog A should, if prepared correctly, have a “hardness” value between 55
and 65 grams. Hardness is measured using a Stevens-Farnell QTS-25 Texture
Analyzer, model 7113-5kg, and associated software on an Intel-based machine
having a 486 processor or higher. A : inch stainless steel spherical probe and an
analog receptacle are provided. A suitable probe is the TA18 probe available from
Leonard Farnell Co. of Hatfield, England. The analog receptacle can be made by -
cutting a 7 milliliter linear low density polyethylene scintillation vial (having an
inside diameter of 0.55 inches +/- 0.005 inches) to a 15 millimeter length. Suitable
vials are available from Kimble Glass Company of Vineland, New Jersey as #58503- -
7 vials. The analog receptacle is filled to within 2 millimeters of the top edge with
the analog to be tested. The vial is centered under the % inch spherical stainless
steel probe. The probe is lowered to a distance of about 1 millimeter from the
surface of the analog in the vial. The probe 162 is moved downward 7 millimeters
at 100 millimeters per minute and then stopped. The Hardness is the maximum
recorded resistive force encountered by the probe on its 7 millimeter stroke. (The
temperature of the room and the analog should be between about 65 to 75 degrees
Fahrenheit during the course of the measurement.)
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structures where the top layer 161 is difficult to remove by dragging parallel to the
underlying layers, the top layér 161 may be peeled or lifted away from the
underlying layers of sample 146. If the sample 146 comprises only a single layer,
the standard acceptance element 151, described below, is utilized as the top layer
161 of the sample 146. The underlying layers of the sample 146 and the blotter
" material 149 are then weighed. The amount of test Analog A accepted by the
sample 146 equals the increase in combined weight of the underlying layer(s) of the
~sample 146 and the blotter material 149 caused by the test Analog A penetrating
through the top surface layer of the sample 146 per umit work performed (in
milliJoules) on a unit area basis. The area under the force vs. distance curve, used in
calculating the unit work, is calculated by integrating the force resisting the probe on
its downward stroke over the total distance traveled until the maximum force of
144.6 gram:s is registered. The unit work is calculated using the following equation:

Unit Work (mJ) = Area under the force vs. distance curve (g/mm) (9.81 m/s2)/(1000 mm/m)

Receptivity Under Pressure is measure in the same manner as Acceptance
Under Pressure, as described above, except that the time required to reach the
resistive force of 144.6 grams on the downward stroke of the probe 162 is measured
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- PCTI US924389 32 cdusiuttet franimatsrial svhiichimsdot beenGorped ined diapetr Thosanhfie 146 a
Standard Accept Hbufd I%la{m@tthe entire structure intended for use in an article or the entire

structure of the article to be evaluated. (In order to measure the Storage Under

Pressure performance of discrete storage elements, as described in the Storage

Element section above, the Storage Under Pressure test is-performed using the

- standard acceptance element 150 in place of any overlying structure or layers.) The
sample 146 should be cut into a square measuring 10.16 centimeters by 10.16
centimeters (about 4 inches by 4 inches).

Five layers of a high basis weight blotter 149 (identical to that described in the
Acceptance Under Pressure test above) measuring 4 inches x 4 inches are provided.
The top layer 161 of the sample 149 is removed and the remaining components, or
layers, of the sample 146 (if there are multiple components or layers) and the five
sheets of blotter material 149 are weighed to the nearest 0.01 grams. Thus, if the
sample 146 is being taken from a diaper, the top layer 161 of the diaper, such as the
topsheet 25, should be separated from the sample 146 prior to weighing. In so
doing, care should be taken not to destroy the sample 146 or cause unintended gross
deformation of the elements of sample 146. The layers of the sample 146 may be
frozen, as described above, to aid their separation from adjacent layers of the sample
146.

The sample 146 should be reassembled as originally configured on top of five
stacked sheets of blotter material 149 with the side intended to face the wearer
oriented facing up and away from the blotter material 149. The combined assembly
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region 36, a to an applied pressure of 700 Pascals or 0.1 pounds per square inch). Once the
- resisting force of 144.6 grams is reached, the probe 162 is retracted to its starting

position.

The weight 144 is removed from the cylinder 140, and then the cylinder 140
and weights 156, are removed from the surface of the sample 146, taking care not to
drip any Analog A remalmng in the cylinder 140 onto the sample. The sample 146 = -
is then removed from the work surface 164 of the Texture Analyzer 160 by dragging
the sample 146 parallél to the work surface 164, if 'pbssible. For certain structures
where the top layer 161 is difficult to remove by dragging parallel to the underlying
layers, the top layer 161 may be pecled or lifted awa}_'(' from the underlying layers of
sample 146. The sample 146 and the blotter 149 are then weighed. The amount of
test Analog A 166 stored equals the increase in combined weight of the underlying

‘layers of the sample 146 and the blotter 149 caused by the test Analog A penetratmg
_into the sample 146 on a unit area basis.

To measure Immobilization Under Compressed Inversion and Retention
Under Compressed Inversion, a cylinder 140 is mounted on plate 142. The cylinder
140 has a height of 7.5 centimeters (about 2.95 inches), an inside diameter of 5.08
centimeters (about 2.00 inches) and an outside diameter of 6.3 centimeters (about
2.48 inches). The hollow cylinder 140 and plate 142 are identical to those used in
the Acceptance Under Pressure and Storage Under Pressure tests described above,
with the exception that the plate does not have the "lip?' 143 on the bottom, and that
both the cylinder 140 and the plate 142 are made of stainless steel. The stainless
steel cylinder 140 and plate 142 have a combined weight of about 1170 grams.
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circunscri bed bywehty-tvay end cﬂvé-tchiha (22t5 1) werathsabf polyaotyldmids) available from
| Aldrich Chemical Company of Milwaukee, Wisconsin is mixed with a solution of 20
g of Dawn dishwashing solution, available from the Procter & Gamble Company of
Cincinnati, OH, diluted with 1000 ml distilled water. Mixing is done using the same
propeller used in mixing Analog A, except that the propeller speed should be

constant during mixing at about 650 rpm. Mixing is done for 30 minutes in a water
bath at 180°F. The heated water bath is removed and the mixture is stirred for an
additional 30 minutes. The mixture is allowed to equilibrate for at least 12 hours
and used for the Immobilization Under Compressed Inversion test within 96 hours.
Analog B should have a hardness value (measured as described above for Analog A)
of between about 7.5 and about 10.5 grams. Analog B is designed to simulate the
water suction power of actual runny feces from breastfed babies. Analog B is
generally easier to accept (i.e., more mobile) than Analog A, which makes its
retention more difficult.

The test analog (Analog B) is allowed to penetrate the sample 146 under
gravitational force for 3 minutes. The cylinder 140 is then removed from the surface
of the sample 146 and the entire sample 146 is weighed. The top layer 161 of the
sample 146 is then removed from the underlying layers of the sample 146 by lifting
the top layer 161 vertically from the surface of the underlying layers and allowing
any excess Analog B to drain back into the lower layers. The assembly of the
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or highly. rrucgﬂgychree minutes, and the sample 146 is reonented so that the s1de insulted by the
test Analog B is facing up. The top layer 161 is removed and the weight of the
remaining layers of sample 146 and the five layers of blotter material are measured
and recorded. The sample's Retention Under Compressed Inversion is calculated as
‘the actual net amount of test Analog B present in the underlying layers of .the

structure after the inversion cycle.

Immobilization Under Compressed Inversion is calculated as the percentage
of the test Analog B that penetrated the structure (i.e., passed through the surface
layer into the undetlying layers of the sample) during the loading step which remains
in the underlying layejs of the structure after the inversion step. The equation for

| determining Immobilization Under Compressed Inversion is as follows:

Immobilization Under = Retention Under Compressed Inversion (g)
Compressed Inversion Net Quantity of Analog B (g) x 100%
imbibed during loading step

EXAMPLES

Comparative Examples 1-5 are comparative examples of combination
structures known in art. Examples 1-7 are illustrative embodiments of the present
invention. Each of the structures was tested as described above to determine its



sanples, while the four.centinmeter (4 cm parallel plate is used for very
runny or V\@gtgg%gzgp fecal sanples. The first and second pl apepusdsasgpaced
apart up to m crons during the measurenent process. The second pl ate-
is connected to a drive shaft for axial rotaion. The drive notor and

~ strain sensor are also nounted on the drive shaft. A suitable sanple

(typically 2 tOcadality? 5 hectbt, AloreN #hRdbilie LAl REiR Aidcdus TRIE bEEilP Wwasiee The St
pl ate and gener

ally centered: beneath the axi.s of. 1.he second plate. Prior to
~ the test, any I’SP‘@%“H?E -891%1&‘?‘3 ?@W'&Jﬁgﬁr&f@i al (e.g., seeds) are
~renmoved. The first plate is raised into position. Excess amounts of the
sanpte which arg dis _.chd Egﬁand the dianeter of the second plate are
© renoved using aég!&gp‘%. = is then m sted around the edges of the
sanple to prevent edge effects due to noisture |oss during the neasurenent

process. A programme | ' f r%l&q t %QQ%

~dynes/cnjerr] for pagti?ag%fﬁ?t{yr%%ggﬁn%fgﬂﬁ?g4zﬁ'zl%%§8ht%&t e .saagz'?g by %-sé

 rheometer. For Premymiapenoavailpble fram she Peocter ﬁmblé&o-fﬁn@@ngg, ©hios Theo

dynes/cn2 vas Ug@hlé ohfitdes BlletHéalaetsS of ithé §oditct BardO N hakeAWrbiN Blid Péhion
where the apparent ,vjscosity = &erri, k = gg\ilp%enc%ﬁé Illjiﬂ)és of cP . x [err.

- = shear rate (Urfinfainigg the rearmost fopy inches of Mg absorbent otk LRk PRYYER fopsheet i

: Tg_el_r efsgge,z \é\lggnsejpaﬁ}ddnﬁ'om Wh 4ayersk for( weighitlxg prior to testing as descéibed

. PCTi US98l 24 51 Vi SCOSI s The tes are nmaintained at
35 degrees C th%&ﬁﬁh%gfdftth%&vg?t%mﬁi‘@@gf’éﬂ’&“ﬁ'ﬁb&ﬁgcept I vity Under

- Pressure Acceptance Under Pressure is neasured by the follow ng test which

¢ uses the appar%ﬁ%‘éqﬂ#&ﬁﬁ@ed in Figure 2. A hollow plexiglas cylinder

- 140 is provided no N a stainless steel plate 142 about 9.5 nmm t hi ck.

- The plate 142 is a square, about 10.16 cmx 10.16 cm (about 4 in. x 4.in.).
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- (about 3.0 inchgs ) a idmes, Sailabid Fos the Procter & Gamble Co., Cincinnati, Ohio. The

sample comprises all the layers of the product and is taken from the crotch region

area containing the absorbent core. Eight millimeter diameter holes are punched
though the structure spaced 13 millimeters on center in staggered rows (see Figure -
7). The topsheet is not removed from the structure prior to punching the holes. An
apertured vacuum-formed film available as X-3265 from Tredegar Corporation of -
Terre Haute, Indiana is placed over this structure as a topsheet for testing.

S _

A hydroentangled apertured nonwoven web, available as GH437 from the |
Chicopee, Inc. of North Charleston, South Carolina, is placed over a large-cell
vacuum-formed film available from Tredegar Corporation of Terre Haute, Indiana as
X5790.

Comparative Example 4

An apertured vacuum-formed film available as X-3265 from Tredegar
Corporation of Terre Haute, Indiana is placed over a 6 denier polyester crimped and
resin-bonded highloft nonwoven, having a basis weight of 110 grams per square
meter and an uncompressed thickness of 7.9 millimeters, available from the Glit
Company of Wrens, Georgia.
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Example 2

A four inch by four inch sample cut from a Size 1 Pampers Premium diaper,
available from the Procter & Gamble Co., Cincinnati, Ohio. The sample comprises
all the layers of the product and is taken from the crotch region area containing the
absorbent core. Eight millimeter diameter holes are punched though the structure
spaced 13 millimeters on center in staggeréd rows (see Figure 7). The topsheet is -
not removed from the structure prior to punching the holes. The woven netting -

described in Example 1, available as a Tub Toy Bag from Dollar Tree Dist., of
Norfolk, VA, is placed over the structure as a topsheet for testing.

.ame

_ The abrasive nonwoven highloft side (referred to hereinafter as the
“scrubber” layer) of a scrubbing pad available as Light Duty Scrubbers #00065 from
The Libman Company of Arcola, Illinois is separated from the sponge layer. The
scrubber layer is approximately seven (7) millimeters thick. This scrubber layer is
cut into particles of about 8 mm x 7 mm X 5 mm and Spread loosely on the blotter
material 149 in an approximate monolayer so as to cover an area of 16 square inches
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~ analog, Analog A is a fecal material analog nmade by m xing 10 grans of
~ Carbopol 941 avEkampled fromthe B.F. Goodrich Corporation

1.65 grams of the scrubber particles as described in Example 3 are mixed
with 0.25 grams of strips of the foam absorbent material described in Example 4.
The scrubber particles and strips are distributed over a 16 square inches of the blotter-
material 149. The woven netting described in Example 1, available as a Tub Toy
Bag from Dollar Tree Dist., of Norfolk, VA, is placed over the mixture to form the -
structure to be tested.

Example 6

1.65 grams of the scrubber particles as described in Example 3 is layered
over 0.25 grams of the strips of foam absorbent material described in Example 4
over a 16 square inch area of the blotter material 149. The woven netting described
in Example 1, available as a Tub Toy Bag from Dollar Tree Dist., of Norfolk, VA, is
placed over the mixture to form the structure to be tested.



of Brecksville, OH, or an equivalent acrylic polymer in 900 mlliliters of
distilled water. The Carpobol 941 and distilled water are ' )
nmeasur ed M y. A 3-bladed marine-type propeller havi ’regj‘g}ggg?ﬁ% -

di anet er paddle, (available from - WD 9925294

PCT1US98/ 24389 37 WR Scientific Products4Corp. of Cincinnati, Onio,

Catal og # BR4553-64, affixed to a 3/8" stirring shaft BR4553-52), is used
to stir the diBxamplesti water. The propel |l er speed shoul d be constant at 450
rpmduring m xing. The m xer should forma vortex w thout splashing. The

Car bopol is slowy sieved in th ter,sQ that it is drawn into
vortex and ni xed w@ﬁgugr%ré?g?f& | pount) Bﬁﬁs',“ﬁt'ﬂmef idiaf?’eéffe?d.a' e%ﬂ@g ure
i s stirred untgldss balls, available fioms MWR Scientifio PeoduatidGorporatidn tof indinmatia Ohier i od
of 2 mnutes t I des t ti;fhﬁ
shoul d be scrgggiaa?gtﬁé%{%ﬁgaﬁgﬁ’ %ﬁo‘ﬂ%db‘g&rg?gt. _asgf;lgégggg | toafg‘cﬁ?g{/bgma
horpgeneous nimateriab degcribed in Fxample\d, leach pteip| havisg length tand ywidthodimensipas i ¢
bubbl es) .~ One ByRAY § chitliin@fEPs. OA féurinch By 66 MBR{4 inC x MARY seation!dfStay Putdgabl e
fromJ. T. Baker Co,, PIﬁ“lJ llﬁ)Sbur , lhﬁ thenNsIo%A-r\{qﬁgamf%lnt t he
mxture and t Radnavatishierom ‘P‘F‘F&gﬂ» iFitth, StreeteNew ko jsdn d
bﬁcorrgdt hi ck @lﬁh@&li inlEhbyB}inmaa'nshmﬁ.;i, 68 millinieterchiglobouhdary) ntade frafit er
the addition .al kal i | OB . gl trali 1.xt
allowed to eq%ﬁt#@ﬁlé'flﬁwf mdeiﬁ“fgé’g@ I\fgs%nf@eaoﬁlg& éﬁ&ﬂwdé@géeﬁgég&p gnre?lﬁee
Accept ance Unglass ballssforitesting: sThisistin ternPlaced over the bloster materiaBé4%r The glass
Car bopol ni xt ' ﬁ%o' - 5l clife bt s s AINQY: |5
speed (about ?Bﬁ r‘-‘{‘)‘?}{& or a{?%ﬁﬁ%%ﬂr?ﬁtﬁee to %%geuérhgt @E%d%ﬂ%ﬁﬁg@isgﬁhe ifcH
honpgeneous. /AfR# baynd by themasking tape bordersnch shatacsngle layer,of the glass brads are
\é$|5u25b$t Wteen meaﬂdne%»@ﬁaaﬁilngld?émakma é—&}li\@lal%léiaﬁl@ 'ﬁbsl‘@/Bﬁ@ﬁ'Eﬂr nel |-
- ext ur az.,mi.g? 13x and associated $0 re on .
| nt el - based né%‘ﬁﬁﬁi}/%gé‘ﬁwd’ °J§%k’]€%é§?ﬁ£8¥¢'ﬁﬁfgm&‘?‘ei°???‘ ﬁ%@ﬁug‘?’ﬁ ess
~steel sphericdetestabe and ‘an anal og receptacl e are provided. A suitable
probe is the TA18 probe avail able from : :
The following table shows the Acceptance Under Pressure, Storage Under
Pressure and Immobilization and Retention Under Compressed Inversion
performance of the structures which are described in the Examples. Various
combinations of the data from TABLE V are plotted on the graphs illustrated in

‘Figures 9-14.
TABLEV
Acceptance  Receptivity ~ Storage  Immobilizson  Retention
S Under Under © Under Under Under
. Comparative Presswre = Pressure Pressure Compressed Compre:ssed
Examples g/in?/mJ (&/in>/mW) (g/in?) Invession Inversion
' %) ®
C1 0.12 0.25 0.03 61 6.0
C2 0.13 ' 0.32 0.05 79 7.4
C3 0.24 1.03 0.49 54 5.3
C4 ) - 0.01 - 0.10 0.003 73 7.4
C5 0.40 0.52 0.10 59 5.8
Examples '
1. 0.92 543 0.77 78 7.7
2 0.84 977 1.22 90 94
3 1.27 20,72 1.93 73 7.5

SUBSTITUTE SHEET (RULE 26)



- Leonard Farnell Ca. of Hatfield, England. The anal og receptacle can be nade

- by cutting gugodhshéd | iter linear |ow density polyethyl ene scigdpirborioassd
vial (having an I nside diameter of 0.55 inches +/- 0.005 inches) to a 15 -

. mllimeter length. Suitable vials are avail aple fromKi nble @ ass Conpany

- of Vinel and, New Jersey as #58503- 7 vials. The anal og receptacle is filled

-~ towithin 2 milimeterg of the togygdge witjlyst he angppg to begf ested. The,
vial is centered under the I1/2 inch spherical stalnless steel probe. The

" probe is lowered to a distance of %Bout 1 M3 i netet3Fromthed £urface of8:>

- the analog in the vial.¢ The probeo¥%2 is nmonved downwsgd 7 m | g2neters atgo

: 100 mllineters per ute and th st oppe The ess is e maxi nmu
. recorded resistive forrc‘}e encount eﬁgﬁ by thgoi?robe oirg‘{]ts 7 m%{]l nmet er 4

" stroke. (The tenperature of the room and the anal og should be between about
: 65 to 75 degrees Fahrenheit during the course of the neasurenent.) -WO
. 99/ 25294 PCT/ U89824389 38
~ Once the proper anmpufhe dmporstancsaf the gpmbinsd; Asceptaace Under Brpsae (Apgrptangeln,

- has bteeg rr}eajwur Stbra, wnaae P‘Eés'siu@ r% | Ihﬁﬁotﬁﬁza?lﬁﬁr aai¥e Cohifpr 1és§é’d4o ih?velrsmn

_inserted slowy eoe in_the c |
rests on the sugFHE‘ébq tenlion 1 ?8ﬂ're ﬁWQF?g‘?éir ﬁ'ggrs;%na ‘?t?}ﬂ"é’gl

soI It he probe 16ﬁexﬁ&nta@66ﬁ& s:uiaetwesl mﬁﬁde&aif masagdWiscbhd ﬂiﬁd bodiBt wasté 1s1£bad11y

mllimeters per ti resisti Qrce 144 ar.

Teached. The' Temmire i 4Bt mrab dbided, B Figinel 95, nBF it o0 Rt

" the resistance éxamplanyf oﬂzﬂah @ug‘emi(ﬁmmcatw Eifdnnplesedbt—d‘éb alearlyebcaupy a

~trigger at are e Ofp D sggeg Ik n e

- 144.6 grans cor‘ri{g%%éggds I%IICZII}] {alllgp | ed ressure 7%%;5?@%&3 %t%]gégpgﬁ&nds

- per square i nchimmehidization ghqven i, Eigugs daassompareds

probe 162 is rep feaﬁitqﬂvé:ﬁmhtglz Ie‘sl m}p e@ﬂshometneedlﬁ%nééhin '&ccéﬁﬁﬁééed_

LU Taeb®oft ho Sl 3 bR Feh of 9 Sy AL ratposon (Bsamples
: -7) in processing viscous fluid bodlly waste (e.g., as is commonly excreted by
100% breastfed infants) versus the structures of the current art.  This same
advantage is also apparent in the three-dimensional representation of Acceptance,
Storage, and Retention provided in Figure 10. The relationship of viscous fluid

bodily waste Acceptance and Storage performance for the Examples (C1-C5 and
1-7) are plotted in the graph in Figure 11. Figure 12 depicts the Immobilization and
Retention performance of the Examples and Figure 13 shows the relationship of
Storage and Immobilization of viscous fluid bodily waste. Figure 14 shows the
relationship of Storage Under Pressure and Receptivity Under Pressure of viscous .
fluid bodily waste.

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



remaining in the cylinder 140 onto the sanple. The top.layer. 161 of the
sanple 146 is then renoved fromthe underlying |ayer(s) of 146
by draggi]‘iﬂ’?%z?"op | ayer 161 parallel to the surface of tﬁe ﬁ']n er yfng
| ayers, if possible. For certain structurgs where the top layer 161 is

Lt 1 e el e AN
St anaar

146. |If the sanple conprises only a single layer, the
acceptance el ement 151, described below, is utilized as the top |ayer 161

of the sanpl eq146. gb%ﬁ'cf“ié%ﬁ HAWERY & foist tv%tségr?'ne al §&ond dvdifterdgion t er

material 149 are then wei gh e.amoynt of test

.0 ccept ed t he
sanpl e 146 equal s ©RBOSEA P dheskirst Waish Regior & et HFg@Fa‘{‘WgsénﬁeéWF%ﬁ’ﬁf?&
Iayler(s) of the SaWisﬁrégiﬁnﬁi@ﬁﬁd&c&k@%fﬁtr&@?@@lﬁh@?ﬁ%ﬂ@uﬁeﬁn@alm est
Anal og A penetrating through.t top surface yver .of. 1 he e.l4 er
unit work perfor rre&g'(tF&mﬁﬂ' P35 %ﬁf’@% zf%g?ﬁ *fn%aq'%aér %faeﬁlase.ﬁ%eaarbéggﬁﬁtder
the force vs. di st artivke comprisingised in cal cul ating the unit work, is '
calculated by integrating the force resisting the probe on its downward
stroke over the total distance traveled until the maxi numforce of 144.6
grams is regi st er edliquidpenyious tapsheet;s cal cul at ed using the fol | owi ng

equation: Unit Wirk (mJ) = Area under the force vs. distance curve (g/ mm

(9.81 ms[err]/(100Q, m .Receptivity Under Pressure is sure in the
sane manner as Accép ryiquebackshest %ﬁ?“B?t é%t@rﬂ"ﬁté‘l}‘%ﬁfggg’,p SEBept t hat

the tinme required to reach the resistive force of 144.6 grans on the

d d stroke of th 162 | d 9
PCTI USos! 24309 30 AnACHERSY som snesed BRSPS ot AL €S onsbectnd e o

usi ng the foll ow npaeshedtjamd: Receptivity Under Accept ance Under Load
(g/inferr]/ml) Pressure (g/inferr]/ mN Time required to Reach 144. 69

Resi stive force (sec) _ .
a waste management element having an Acceptance Under Pressure value of

greater than about 0.50 grams of a viscous fluid bodily waste per square inch
of the waste management element per millifoule of energy input and a
Storage Under Pressure value of gfea’ter than about 0.70 grams of the viscous
fluid bodily waste per square inch of the waste management element.

2. The absorbent article of Claim 1 wherein the waste management element has
an Acceptance Under Pressure value of greater than about 1.0 grams of a
viscous fluid bodily waste per square inch of the waste management element
per milliJoule of energy input.

3. The absorbent article of any. of the preceding claims wherein the waste
management element has a Storage Under Pressure value of greater than
about 1.2 grams of the viscous fluid bodily waste per square inch of the
waste management element. o

4, The absorbent article of any of the preceding claims wherein the waste
management element has a Retention Under Compressed Inversion value of
greater than about 7.5 grams of the viscous fluid bodily waste.



" Storage Under Pressure Storage Under Pressure is nmeasured using the same

_ apparat us 13{o gsas4 bed mmm.un"lwm ated in Figure 2. Thechgbdsiasss
cyl inder 140, weight 14 i s 156 described in the Acceptance

"~ Under- Pressure test abové afe pradVi ded* A sagpl e 146 of the structure to be

- tested for Storage Under Pressure properties is also provided. Again, the

sanpl e 146 may Be culThérsbsbrbenekiticld 06 ﬂy%ﬁmégr&édﬁgyclmscﬁﬁ&%ﬁﬁﬁke%ﬁfeom

mat eri al whi ch has not_been. ftormed int o ag g@%el jﬂ 43 146 oul d,

include the entire sfIARREPE Eﬂ%ﬁ&elﬁ'sf }gagﬂn RAeE| ’B?reﬁ BXersion

structure of the artNalueofgrdaterehmlabauem%wﬂmvxdmusﬂmdmwwastémcépﬁd&ge

Under Pressure perfogag %&%ﬁﬁﬁ@ prage el enents, as described in

t he Storage El enent sectlon a Oorage Under Pressure test is
performed using the standard acceptance el enent 150 in place of any

overlying strucgure qhelzbé6fbent afﬂ&fe 69'59%‘3&1&@ ﬁ%%g%t | nchée%&balesmge

- neasuring 10.16 centineters by centipeter
i nches). Five | ayer s/mgpagemgnticl ‘B‘&?ﬂt ess/and( thaemst%mamaemmat

described in the Accemnmcm;h«dms arleaauamitew%a&me)o Al thiBkheds iviehes X

4 inches are provided. The onlayer é]ttﬂ t.he sanpl.e 149 is renoved and
the renaini ng corrpong?ﬂ"gres%?n gf‘(?rg put; hePU 415y PRPULAG fthe Myasie. management

mul ti pl e conponents clemeatters) and the five sheets of blotter material 149
.are weighed to the nearest 0.01 grams. Thus, if the sanple 146 is being

. taken froma diaper, the top |ayer 161 of the di aper, such as the topsheet
. 25, should be s&par aThel abserbentharticlenef eny 46 thei precedingvelaims nghertin the vastag,

care shoul d be takenmaghpenstent® hide ?‘{;ﬂy"ﬁéij‘ﬁ@
gross deformation of the (i.ene%ﬁseagf saRé eﬁ) ayersaﬂ'{é [{fttégggl%%
146 may be frozen, ?c iSRS QSG%VISP@JSaﬂHK’t h@dlb' waplgrper isguareripeh of the

adj acent |ayers of tmemhgerﬂé%ﬁeleMtp&rmimWaﬁﬁoﬁw&ﬂ:ﬂ%? reassenbl ed as
originally configured on top of five stacked sheets of blotter material 149

with the sirde intended to face the wearer oriented facing up and away from
the bl otter mat®ri al Thel@bsorhentcartitlenefl amp ofnthe ypreceding claims wherein at least a

portion of the waste management element is disposed in the crotch region, in
the second waist region, or adjacent the absorbent core.

9. The absorbent article of any of the preceding claims further including a leg
cuff extending longitudinally through at least a portion of the crotch region
along each of the longitudinal edges, each leg cuff including at least a portlon
of the waste management element.

10.  The absorbent article of any of the preceding claims further including at least
one waste pocket, the waste management element disposed adjacent at least a
portion of the waste pocket.

11.  The absorbent article of any of the preceding claims wherein the waste
management element includes an acceptance element and a storage element.

12.  The absorbent article of Claim 11 wherein the acceptance element has an
effective open area of greater than 40%.



WO 99125294 s +PCT1US98124389
40 of the_sanple 146 and the blotter material 149 is cent ei,exil/gggs,i & wor k
surface 1P W25%e Texture Anal yzer 160 (described above), under the probe
162. The cylinder 140 is centered on the ggnple 146. The two 625 gram

wei ghts 156 are placed on diagonally opposite corners of the plate 142 to

stabilize it. 113& sygliHCéu sﬂﬁéﬁp%ﬂ@ﬁ gpgﬂ 9 1 pga%:% giﬁ,sﬁwﬁg'rgﬂnimsts@(;rﬁ%é S

1
used to dispensSe 1 I'C centimeters "Anal og descr.i bed above). t hr ough
the hole in the cylelompat inclades sacraspargpulaie H’b‘ﬁ‘é‘iﬁﬁ@scﬁ% P?&'."E?Sgr am

weight 144 is inserhedisciet® phriled Having?d nomikd] Ssizey bf beveed 4boandl hiveand
Texture Anal yzer 160 is a‘{:tl vated with the probe 162 depressing the
cylindrical weight 28P@R2X4 WMot 6 of 10 nillineters per minute until a
resisting force of 144.6 grans is reached. (The maxi mumresisting force of

144.6 granms cqrresponds 1 [ Odfsatbarti unds .

per square i ngﬁ) . %egt{sﬁgoeﬁggﬁ%?% H?ﬁl@iﬁ;ﬁgﬁﬁﬁ& é%g(rlgms I ga}lg%%g%ﬂ?&fhe

probe 162 is r et r acnateriale chosendfrom tthe grqupstomsisting phie neawgwen highlafls, pReRV ed

fromthe cylinder lgfq taﬁ&dtc'%ﬂ t‘f&iﬂiggcﬁ{ge%ffgelﬁﬂése‘!\’ei ghts 156, are |
i 14%, [

renoved fromthe surrace o e sanple taking care not to drip any
Analog A remaining in the cylinder 140 onto the sanple. The sanple 146 is

i1 agai gt he Sl e O b O e P O e e
raggi ng the sanp aral l e work surfa | .bl e, For
certain structur esefW?érﬂég ErP; %P&S%ﬁ%ﬁ-lﬁefr §ac@§qsf ?@ﬁ\%ﬁ‘ ?8‘“?%%‘@‘3‘@%3 or

draggi ng paral | el tRusthig Rimgker|ying |layers, the top |ayer 161 may be peel ed
or lifted away fromthe underlying | ayers of sanple 146. The sanple 146 and
the blotter 149 are then weighed. The anpbunt of test Anal og A 166 stored
equal s t he i ndbeasdhierabserbpatrasticlaof CHaimot3 whereimthe ayticles hayp @ packing viqud
sanple 146 and the ﬂ-ﬂcﬂbﬁﬁfeat?effﬂxaﬁwed by the test- Anal og A penetrating into
the sanple 146 on-a unit "area basis. Imuobilization and Retention Under
Conpressed I nversion To neasure | mmobilization Under Conpressed |nversion
and Retenti on 1gnderTHeostobeae drtickey of ahpnf the prdcedidgreldin3 whersnuthe etiorage

plate 142. The cylidehn further includes a lotion, an odor absorbent, an antimicrobial agent,

an enzyme inhibitor or a pH buffer.

18.  The absorbent article of any of the preceding claims wherein the absorbent
article is an insert to be fitted into a wearer's undergarment or an outer cover.

. 19.  The absorbent article of Claim 18 further including an attachment member
for attaching the insert to the wearer's undergarment.

* € L M s *



140 has a height of 7.5 centineters (about 2.95 inches), an inside dianeter
of 5.08 centypRbgERs(about 2.00 inches) and an outside di amet perRisofrzaisy _
,centlneters‘?ébout 2.48 inches). The hollow cylinder 140 and plate 142 are
i denti.cal to those used in the Acceptance Under Pressure and Storage Under

- Pressure tests descri bed above, with the exception that the plate does not

" have the "lip" 143 on the bottom and that both the cylinder 140 and the
plate 142 are nade of stainless steel. The stainless steel cylinder 140 and
pl ate 142 have a conbi ned wei ght of about 1170 grans. - WD 99/ 25294

- PCTI'US98124389 41 The sanple 146 of thiﬁﬁ g;cture to be tested is provided
and the top layer 161, if included in e npl e 146, is renoved. The

- remai ni ng underlying layers of the sanple 146 and the five | ayers of
~blotter material 149 are assenbl ed and wei ghed. The top layer 161 is then
pl aced on top of this assenbly. The sanple 146 may al so be made from
-materials that have not been made into a structure. The conbi ned assenbly
~of the sanple 146 to be tested and blotter 149 is placed on a benchtop 165.
“(In order to neasure the I mmbilization Under Conpressed Inversion and

- Retention Und Cbnpressed I nver si on perfornance §4di screte i mobilization

~and retention nts, 3¢ descr|q§ |n th biljzati joEIenent section
. above, the Inwoblll atlon-gnder Inve S{®@ tedt 1s perforned

. using the standard ce elg ; :

- Al'l underlying |ayers gre ﬁnclude fion.) YA syringe havitng an

- opening of about 4 to

I
mlli f-5-495-44 v1§'g{§ﬂaoense 10 §ubic

centineters of test anal og throuc le ijn the cyllnder 40 onto the top
. of the sanple 146.. Theltest ahal ¢ g B)ltusdfl if this 3@ is
. an aqueous pol yacryl amlde sol bt L) d“aﬁrfg'rvms Twe ty t ang
~five-tenths (22.5 g) or é _§ﬂide,gawﬂ.hable fgpOm Al drich,
- Chemi cal Conpany of MIwa inlis mixédlbi th ’solution of 40 g

of Dawn di shwashi ng sol uti oty aiHi | 39 e from|#ihe [moc

} ]

:of

T
.
=

of

o
kataal

40 30y




C ncinnati, OH diluted with 1000 m distilled water. M xing is done using
t he sane opeller used in m xing Anal og A except that th speed
shoul d beﬂgﬁﬁﬁFgﬁt during m xing at about 650 rpm M Xxi ng ﬁgﬂﬁgﬁik%§
mnutes in a water bath at 180[err]F. The heated water bath is renoved and
the mxture is stirred for an additional 30 mnutes. The m xture is allowed
to equilibrate for at |least 12 hougéhﬂﬁggused for the Immobilization Under
Conpressed Inversion test within 9 Anal og B shoul d have a hardness
val ue (nmeasured as descri bed ) of between about 7.5 and
about 10.5 grans. Analog B i nt e the water suction power
of actual runny feces from bfeastfed bapies. Anplog B is generally easier
to accept (i.e., nore nobile) than al g A, which makes its retention nore
difficult. The test anal og (JAnal og i$ allowefd to penetrate the sanple
146 under gravitational force for 3 jmndtes. The cylinder 140 is then
renmoved fromthe surface of [he sanple 146 and {he entire sanple 146 is

wei ghed. The top layer 161 of the s | ¢ 146 is|then renmoved fromthe
underlying | ayers of the sanple 146 jifting ’ngépop | ayer 161 vertically
fromthe surface of the undeflying lfpyel\s and 4l ng any excess Anal og B
to drain back into the |ower{ | ayers.| Thg assenbly of the -WD 99/ 25294

PCT/ t JS9&I 24389 42 renuni nder] of sanple and fhe blotter material 149 is
‘then wei ghed. This nﬁpuLQgi A neasufe o he nef quantity of Analog B
i mbi bed by the structure ng t he*1iofe ng step of this test. The sanple
146 is then reassenbl ed, inc|uding tijefit o surfhce | ayer 161. Three |ayers
of the 4 inch square blotter| materi af 9 are pfovided and wei ghed. A

standard storage el ement 147fis provjld pl hced on top of the three
| ayers of blotter material 149. The ff€e | ed| sanpl e 146 is inverted onto
the assenbly of the standard| storagejjelij¢ment 14f and the three |layers of
blotter material 149. (The spandard Kt age el epent 147 includes a 4 inch
square B '
W
145
| l e
140 — iy
@ (4
A\ ]

-~
[*})
(3 )1
M
i
™
| I
77 l.l.!l !I|
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1.6 nillineter thick al um num pl ate having a pattern of 153 reqgularly .
spaced 4.3 £7 dianmeter holes 168, as shown in Figure ¥cr/iismmasdoes.
are—arrange suc that there are approximtely 26 hol es per square inch.)-A
16 paund, 16 square inch weight 158 (corresponding to a 7000 Pascal
pressure, or 1.0 psi) is then gently placed on the surface of the sanple
146 which is facing away fromthe st ;d'al@ storage el enent 147. The wei ght
158 is renoved after three mnutes, and the sanple 146 is reoriented so
that the side insulted by the test Analog B is facing up. The top |ayer 161
is renoved and the weight of the remaining |ayers of sanple 146 and the
five layers of blotter nmaterial are measured and recorded. The sanple's

Ret enti on Under - Conpressed Inversion is calculated as .the actual net
anount of test Analdg B present 1 n the underlTying Iayers of, &8st ructure
after the inversionfcycle. Immobilization Under Conpressed jlnversion is
cal cul ated as the pgrcentage of the test Analog B that pendgtrated the

structure (i.e., pagsed through the surfacg. er into the underlylng _
| ayers of the sanpldg) during the | oading suep whi ch renal L0 hF
underlying | ayers otzzxzzxzzxzz::::t::f::gzizzx:::::a::::?: éﬁtatlon
f or deternlnlmg nylloms

| nrobi | zat i oMoy er et SR g e e SR A e S Q;Qp essed
| nver si on Net NQUARYIAY Ok Ahal og B N X\_10Q% NrbNged\du idg&{oading
step EXAMPLES Corrpar e Kxampl es  1N\5 axe sonparal ves exanpl es of

conbi nati on strugggr<S known in‘arfN BExamples 1- are illustrative

enbodi ments of the present invention. Each of the structures was tested as
descri bed above to determne its WD ooMP5294

. PCTI US98124389 43 capacity to accep&r égor » immobili-ze and retain viscous
- fluid bodily waste. The
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results are plotted on the graphs shown in Figs. 9-13..Conparative Exanple
1 A four our inch (4 in. x 4 in.) sanple cut from anper s
Pr.em um dlv&‘ﬁg?jgégf{/al | able fromthe Procter & Ganbl e Co. P%S‘?‘?%g’?lf’sgm 0.
The sanpl e conprises all the layers of the product and is taken fromthe
region containing the rearnost four inches of the absorbent core. The

nonwoven topsheet is separated from 42@1210derl &gg | ayers for weighing

prior to teORg as cri bed above f t ayers_are included in the
actual test. %ratf"é Exanpl 823, A f 000 h,igpfo I0nch (4in. x 4in.) -
sanple cut from aSi ze Panpers P em md| aer, avail able fromthe Procter
& Ganble Co., Cincirnatly O qiggE 1 SEBIPT | SES of the
product and i s taker] from the OF-£ B0 Adyh &y

core. Eight m|linetler diagets ."hU"es"pre trcfredit hough|the structjure
spaced 13 mllineter|s on cent | @ st agger|gd ripws '(see Figure 7). The

t opsheet is not rendved freém -ﬁ.-x:uc BRI Fral Ak --tio punchi ng 36 l es. An
apertured vacuumforwsed film i plgloe, as );{ 32 5 from Tpedegar Corpgoration
of Terre Haute, Indianais philicedibver|thifi st flict ureAs a topsheet| for -
testing. Conparative Exawspl el A\,b/droent aur;gl e uape ured nonwovenYweb,
avail able as G#437 fromth i cappe, [ nc.|upf ryh Charleston, So#th

Carolina, is placed over a alge-MEl | bacuig f fifed fi | m avai | abl e |from
Tredegar Corporation é miHaut e, | ndi r:t{a afne 36 Conpar at i ve |Exanpl e
4 An apertured vacuum9@rne meq skl | kb pvai | abl i as ik rom Tr edegar '

Corporation of Terre Haute, E:: di ap abd fmer deni er pol ygster

crinped and resin-bonded hi g&lof ti i halt¥tng -5‘3&{ fp wei ght of 110

granms per square nmeter and-gmim ﬁhif"" ess 9 nighlimeters,
it

avai lable fromthe dit Co %’ﬁly q::':i e or nE
oo~ (B f i

47--Jl /i i
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WO 99/ 25294 . PCTI US98/ 24389
44 Conpar at | |l e 5 An apertured vacuumforned film avaigcibssadsse .

X- 3265 from Tredégar Corporation of Terre Haute, Indiana is placed over a-
mechani cal fastening |oop | anding el enent, having an unconpressed thickness
of about 1.5 mllineters available as XPL-7124 fromthe 3M Corporation of

M nneapolis, Mnnesota. Exanple 1 A woven netting avail able as a Toy Tub
Bag fromDollar Tree Dist., of Norfolk, VA is placed over a 6 denier

pol yester crinped and resin-bonded hi ghl oft nonwoven. The nonwoven has a
basis weight of 110 grans per square neter and an unconpressed thickness of
7.9 mllimeters and is avail able fron1§ﬂglggit Conpany of Wens, Georgia.
The woven netting has an effective ope of 60% and prinmary apertures
having an effective area of 5.0 mm2 (as neasured by the nethod i ncorporated
herein fromU. S. Pat. No. 5,342,338). Exanple 2 A four inch by four inch
sanple cut froma Size 1 Panpers Prem um di aper, avail able fromthe Procter
& Ganmble Co., Cincinnati, Chio. The sanple conprises all the layers of the
product and is taken fromthe crotch region area containing the absorbent
core. Eight mllineter dianeter holes are punched though the structure

. spaced 13 mlljaeters on center in staggered rows-ggee Figure 7). The

‘ topsheet is n ?h{;:ed.j m t he sgpucture orf to unc-#bg t he holes. The
. woven netting descN bed In Exanpl , dkrg - oy Bag from

- Dollar Tree Dist., Nnrf VA i A

topsheet for testing. Ie 3 T%?E_‘jé_g Ejéé [ nft side #
(referred to hereinaftér as t he '|SErIPBEE S V3w

avail abl e as Light Duty Scrubpers pany of Arlcol a,
[I'linois is separated ffromthe sy ayer ég_/,_
approxi mately seven (7)) mlli i




cut into particles of about 8 Mmmx 7 mmx 5 mm and spread | oosely on the

bl otter i 49 in an approxi mate nonol ayer- so as to ea of
16 squar g%‘ﬁé#@é"l VO 99/ 25294 ‘i@f%sgm
PCT/ US98/ 24389 45 with 1.65 grans of the scrubber particles. The woven
netting described in Exanple 1, available as a Tub Toy Bag from Dol |l ar Tree
Dist., of Norfolk, VA 1is placed over the scrubber particles to formthe
structure to be tested. Exanple 4 Two grans of the scrubber particles as
described in Exanple 3 are m xed with 0.35 grains of strips of a foam
absorbent material having a basis weight of about 45 grans per square neter
(as described in U S. Pat. No. 5,260,345 which is incorporated herein by
reference). The strips have di mensions of about 19 mllinmeters in | ength,
6.4 mllineters in wdth, and 2 mllineters in thickness. The scrubber
particles are distributed over a 16 EﬂZir inch area of approximately 0.8
mmthick "thin until wet" foam absor t terial (described in U S. Pat.
No. 5,387,207 which is incorporated herein by reference) having a basis

wei ght of 126 grans per square neter. The woven netting described in
Exanple 1, available as a Tub Toy Bag from Dol lar Tree Dist., of Norfolk,
VA, is placed over the mxture to formthe structure to be tested. Exanple
5 1.65 grans of the scrubber particles as described in Exanple 3 are m xed
with 0.25 grans of strips of the foam absorbent nmaterial described in
Exanpl e 4. The scrubber particles and strips are distributed over a 16
square inches of the blotter material 149. The woven netting described in
Exanple 1, available as a Tub Toy Bag from Dollar Tree Dist., of Norfolk,
VA, is placed oveffthe m Xt ure ctureggto—Bf tested. Exanpe 6
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1. 65 granms of the,scrubber particles as described in Exanple 3 is |ayered
over 0.25 gg@¥epedesthe strips of foam absorbent nmaterial desecriusds24389
Exanpl e 4 over a 16 square inch area of the blotter material 149. The woven
netti.ng described in Exanple 1, available as a Tub Toy Bag from Dol | ar Tree
Dist., of Norfolk, VA is placed over the mxture to formthe structure to
be tested. WO 9/ 25294

PCTf US98/ 24389 46 Exanple 7 36.35 grans (about 127 count) of 6 mllineter

di aneter soda-linme #3000 gl ass balls, available fromVWAR Scientific
Products Corporation of Cincinnati, Chio as Catal og #26396-621, are m xed
with 0.23 grans of strips of foam absorbent material described in Exanple
4, each strip having | ength and mhggp 2gnensions of about 4.5 mllinmeters.
A four inch by four inch (4 in. X |l. section of Stay Put Rug Pad,
avai | abl e from Homenmaker, 295 Fifth Street, New York, NY 10016 is nodified
by placing a 3 inch by 3 inch (3 in. x 3in.), 6.3 mllinmeter high

boundary, made from25.4 mllinmeter wi de 3M Scotch Masking Tape onto the
pad in order to stabilize the glass balls for testing. This is in turn

pl aced over the blotter material 149. The glass ball and foam absorbent

mat eri al cube m xture are distributed wwthin the 9 square inch area bound
by the masking tape border such that a single |ayer of the gl ass beads are
made. The-woven netting described in Exanple 1, available as a Tub Toy Bag
fromDollar Tree Dist., of Norfolk, VA is placed over the m xture to form
the structure to be tested. The foll ow ng table shows the Acceptance Under
Pressure, Storage Under Pressure and |Imobilization and Retention Under
Conpressed I nversion performance of the structures which are described in

t he Exanpl es. Various conbinations of the data from TABLE V are plotted on
the graphs illustrategimn:+geres,9-14..
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TABLE V Accept ance Receptivity St or age | mobi ki zation Ret enti on

Under Under under Under Co i i
Pressure ongﬁégéﬁre Pressure Conpr essed Conpr esse IQ%% égg'j
g/linferr]/ M g/linferr]/ mN (g/in2) | nversion (% (9)
C1 0.12 0. 25 0. 03 61 6.0 C2

0.13 0.32 0. 05 79 7.4 C3 0.24.
1.03 0. 49 54 5.3 4 0.01 0. 10

0. 003 73 7.4 C5 0. 40 0.52 0.10

59 5.8 Exanples 1 0.92 5. 43 0.77

78 7.7 2 0.84 9.77 1.22 90

9.4 3 1. 27 20. 72 1.93 73 7.5 -WO
99/ 25294 8/12 PCTI US9 8/ 24389
47 4 1.21 7.93 1.08 91 13.1 5
0.82 11.73 1. 37 83 8.5 6 0.71

11. 99 1.33 82 8.0 7 1.18 10. 19
1.34 87 8.4 The inportance of the conbi ned Acceptance

Under Pressure (Acceptance), Storage Under Pressure (Storage),

| mobi | i zati on Under Conpressed Inversion (I mobilization), and Retention
Under Conpressed Inversion (Retention) performance for structures intended
to manage viscous fluid bodily waste is readily apparent in the graphs
depicted in Figures 9-13. In Figures 9-10, the structures exenplary of the
current art (Conparative Exanples Cl1-C5) clearly occupy a

(6) uopueiey



different region in the-.three-di nensi onal space of Acceptance, Storage, and
| mrobi | i zat waon9wdseadn in Figure 9 as conpared to the structur RCHUSIHHIPY of
. the present  invention (Exanples 1-7). Figure 9 shows the difference in -
Accept ance, Storage and Immobilization efficiency of the structures of the
i nvention (Exanples 1-7) in processing viscous fluid bodily waste (e.g., as
is commonly excreted by 100% breastfed i nfants) versus the structures of

"~ the current art. This same advantage is al so apparent in the

t hree- di nensi onal representati on of Acceptance, Storage, and Retention
provided in Figure 10. The rel atiggshjp,of viscous fluid bodily waste
Accept ance and Storage perfornancégﬁbieghe Exanples (Cl-C5 and 1-7) are
plotted in the graph in Figure 11. Figure 12 depicts the Inmobilization and
Ret enti on performance of the Exanples and Figure 13 shows the rel ationship
¢ of Storage and Immobilization of viscous fluid bodily waste. Figure 14

- shows the relationship of Storage Under Pressure and Receptivity Under

* Pressure of viscous fluid bodily waste. While particul ar enbodi nents of the
. present invention have been illustrated and described, it would be obvious
i to those skilled in the art that various other changes and nodifications

. can be made wi thout departing fromthe spirit and scope ofy,the invention.

. It is therefor | such changes
and nodi ficatifons that are mnthrn the scope of thrs i nvention. -WO
. 99/ 25294 M : : PCf / US98/.24389
' WHAT | S CLAJNﬁD IS : 48 1 : An absorbent arfticle having a
~first waist region,:a seé¢ond viai st regloh opposed to the first wai st
~region, a crotchnregron di.sposed.. betmeen,the fi.rst.iwai sty MRgion and the
- second wai st rfegion; a |déngitudinal: centérlinég, a Iater | Centerline, a
~ pair of |ongitjudinal edges and a pair of:end edges t he absorbent article
~conprising: a thU|d perV|ous topsheet :
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a liquid pervious backsheet joined to at |east a portion of .t he topsheet;
an absor bgyd ofishéy di Sposed between at |east a portion of thheprhReshess and
t he backsheet, and a waste managenent el ement having an Acceptance Under
Pressure value of greater than about 0.50 grans of a viscous fluid bodily
wast e per square inch of the waste nmanagenent el enment per mlliJoul e of
energy input and a Storage Under Pressure value of greater than about 0.70
grans of the viscous fluid bodily waste per square inch of the waste
managenent el enment. 2. The absorbent article of Claim1 wherein the
wast e managenent el ement has an Acceptance Under Pressure val ue of greater
than about 1.0 grams of a viscohf)#/1]f2d bodily waste per square inch of the
wast e managenent el enent per mlliJoule of energy input. 3. The
absorbent article of any of the preceding clains wherein the waste
managenent el ement has a Storage Under Pressure val ue of greater than about
1.2 grans of the viscous fluid bodily waste per square inch of the waste
managenent el enment. 4. The absorbent article of any of the preceding
claims wherein the waste nanagenent el enment has a Retention Under
Conpressed I nversion value of greater than about 7.5 granms of the viscous
fluid bodily waste. VW 99175294 PCT1lUsses 5. The

absorbent ar j mthe waste
managenment elfement has an | nmpbilizatton Under: Canres:ga I nver si on val ue
of greater tHarrabout: 70% of Ih@ Vi scous fIU|d bodi |y waste accepted by the
wast e nmanage n&IeIenent 6. The absor bent artlcle- g%any of the
precedi ng cl @ 'ws wheriei-nthe nabte: naﬁagenent ‘el-ement —h an ori gi nal
t hi ckness ang the waste nanagenent“elenent nalntalns at | east about 50% of
the original thlckness when & : :
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conpression force :of abeut 1 psi is applied to the waste nmanagenent
el ement. 7.wo99l35g94absorbent article of any of the precedi ng ROATHSIB 243881 ej n
. the-waste managenent el enent has a Receptivity Under Pressure val ue of -
greater than about 3.0 granms of the viscous fluid bodily waste per square
“inch of the waste managenent element per mlliWatt of power input. 8.
- The absorbent article of any of the preceding clains wherein at |east a
portion of the waste managenent el enment is disposed in the crotch region,
i'n the second wai st region, or adjacent the absorbent core. 9. The
absorbent article of any of the preceding clains further including a | eg
cuff extending longitudinally through at |east a portion of the crotch
region al ong each of the Iongitudlnﬁégfgg each Ieg cuff including at
least a portion of the waste nanaJe | ement . The absor bent
‘article of any of the preceding clains further |ncluding at | east one waste
pocket, the waste nmanagenent el enent di sposed adjacent at |east a portion

of the waste pocket. 11. The absorbent article of any of the preceding
claims wherein the waste nanagenent el enent includes an acceptance el enent
and a storage elenent. 12. The absorbent article of Caim1l wherein the
. acceptance el enent has an effective open area of greater than 40% WO
. 9/ 25294 PCTMSsn4389 ,
50 13. The absorbent article of any of the precedi ng chgi n8 wherein the
storage el ement iMCTUHES & Medro-partreurate stractare” | udi ng di screte
particles, the difscrete partlcles ‘havi ng a:nominal isize{of between about 1
mm and about 25.4 mmi14.: The absdfbent art|CIe of A fim 13 wherein the
di screte particlgs include § E'} : : : : |
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material s chosen fromthe group consisting of: nonwovef hi.ghl ofts, open
celled fo ed cell foans, sponge or cellulose. 15. p bent
article o?ﬂ§fg?%$ﬁ3 wherein the shape of the particles is 5ﬁ§§§ﬁ§?§gﬂrthe
group consisting of: Berl saddles, Intalox saddles, Pall rings or Raschig
Ri ngs. 16. The absorbent article of Claim13 wherein the particles have a
packi ng void fraction greater than 0.5. 17. The absorbent article of any
of the preceding clains wherein the storage el enent further includes a

| otion, an odor absorbent, an antim crobial agent, an enzyne inhibitor or a
pH buffer. 18. The absorbent article of any of the preceding clains,
wherein the absorbent article is an insert to be fitted into a wearer's
under garnment or an outer cover. 19. The absorbent article of Caim18
further including an attachnent gp for attaching the insert to the

wear er' s under gar nent . 111111111%2 1ﬁ§3111111111111111
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