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ABSORBENT "ARTI CLE W TH MACRO- PARTI CULATE STORAGE MEMBER T  Thi $4 May 2002
application clains the benefit of U S. Provisional Application No. .
60/ 066, 777, WOPVE3IINovenber 14, 1997. The present invention rRCEUSSS 28315
articles which absorb and/or contain bodily exudates, including disposabte
absorbent articles such as diapers, adult ilncontinence products, sanitary
napki ns and the like. Mre particularly, the invention relates to

di sposatw W articles having inproved fecal material nanagenent
properti m,mm mm ,mr function of absorbent articles such as diapers and
adul t incontjgpence briefs is toABSOBBENIDARTBCLENEEHT r om soi | i ng,
wetting, or otherw se contgricia) @%—ﬁ@thAfg SWOI@A@@ME&E@@II{GS’ such as

beddi ng, that cone in contact wt e wearer. In recent years, disposable
diaperﬂMWﬂMWMmm se disclosed in U S. Pat. No. 3,860,003 issued to
Kennet HMMMF| on Jan. 14, 1975, have becone very popular with'the
public and .5@ye general ly replaced durable cloth absorbent articles because
of their convenience and reliability. However, despite the " effectiveness
of such di sposabl e absorbent articles, body exudates often still |eak or
are stored in the diaper such that the exudates soil and/or irritate the
skin of the wearer. The undesirable effects of | eakage and/ or i nproper
contai nment are especially evident with regard to fecal matter deposited in

t he di aper. Feces contained in the diaper can harmthe skin of the wearer
over time and feces | eaking 14 May 200' 1

This application claims the benefit of U.S. Provisional Application
No. 60/066,777, filed November 14, 1997.

FIELD OF THE INVENTION

The present invention relates to articles which absorb and/or contain bodily
exudates, including disposable absorbent articles such as diapers, adult incontinence
products, sanitary napkins and the like. More particularly, the invention relates to
disposable absorbent articles having improved fecal material management
properties.

BACKGROUND OF THE INVENTION

The major function of absorbent articles such as diapers and adult
incontinence briefs is to prevent body exudates from soiling, wetting, or otherwise
contaminating clothing or other 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
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unpl easant, nessy cl ean-ups. Thus, several attenpts have been neddviay2
features to di apers such as barrlers pockets, spacers, transverse
barriers, a@pP¥2H282 t opsheets and the like to limt the rmvePG}rtUSQamllISe
materi al across the topsheet and/or to better confine fecal matter in the
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wai st regi on, the absorhent artl cle corrprl sing a topsheet, a backsheet
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| nversion val ue of greater than about 70% of the viscous fluid bodily waste
accepted by the waste managenent el enent. Such inproved i mmobilization
performance may reduce the |ikelihood that the waste will m grate back
toward the wearer's skin once the waste is inbibed by the article.

Accordi ngly, the absorbent article of the present invention may reduce the
| i keli hood of harmto the wearer's skin and/or the inconvenience to the
caregiver normally associated with bowel novenents, and especially runny
faeces. BRI EF DESCRI PTI ON OF THE DRAW NGS Wi |l e the specification concl udes
with clains particularly pointing out and distinctly claimng the subject
matter which is regarded as the present invention, it is believed that the
descrl pt| on WI I I be better understood from t he foI I OWI ng descrl pt| ons whi ch

o o v o o




WO 99/ 25292 4 PC CNS98/2,4315 Figure 1 is a plan view of an absorbent
article enbodi ment of the present invention having portions cut 13wy 5602
reveal the underlying structure, the bodyfacing surface of the diaper
facing the viewer. Figure 2 is a schematic front view of an apparatus which
may be used to neasure Acceptance Undeg Pressure and Storage Under Pressure
characteristics of structures. Figure 3 is a schematic side view of an

apparatus whi ch nay be usedmmm | mobi | i zati on Under
Conpressed I nversion charac . Figure 4 is a plan view
of a piece of the apparatus shown in Figure 3. Figure 5 is a plan view of

one enbodi nept of the present inventjon havin ortions cyt away to.reveal
t he underl yi OrQ?HS’Eb%%éf“af‘ﬁ@e Mﬁﬁ?ﬂsfgﬁ-ﬂq H@&QO‘Y ths Prﬁﬁ@tdm%E?XP%|%§ t he

Vi ener . afrigBe6r@eht arficld HalingSa ARE WaRPAdgioH, sdtontl Waigliragieh opboddditer the Firdtaken
through 6-6. Figure 6A is a _cr%fs sectional view of an alternative
enbodi n¥Alst sagidrhand eieieh reaiPa isRated efjiran the; irstwgislareaianeand iheopreond
enbodi nRalst PégibMethr aisdiberit NaEAE | RdisgNE tBEsHekO NS HadkshRBBYoiidd WhMEeRk t he
under | yi ng structure, the body facing surface of the di al{)?gr facing the
vi ever . 19PPRRAteaR alb§°r99‘btl care ishrsed behvesn:at eagtia, rortion Of ik apsiset i theesent
backsheet, and a storage element having a body facing surface and a garment facing
surface and including a macro-particulate structure comprising a multiplicity of macroporous
particles having nominal size of between about 1 mm and about 25 mm.
The storage or waste management element preferably has an Acceptance Under
Pressure value of greater than about 780 (0.5) grams of a viscous fluid bodily waste per
square metre (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 preferably also has a Storage Under
Pressure value of at least about 1090 (0.7) grams of the viscous fluid bodily waste per
square metre (inch) of the waste management element so as to provide a location for the
waste to be stored away from the wearer's skin. Further, the waste management element
may have an Immobilization Under Compressed Inversion value of greater than about 70%
of the viscous fluid bodily waste accepted by the waste management element. Such
improved immobilization performance may reduce the likelihood that the waste will migrate
back toward the wearer's skin once the waste is imbibed by the article. Accordingly, the
absorbent article of the present invention may reduce the likelihood of harm to the wearer's
skin and/or the inconvenience to the caregiver normally associated with bowel movements,

and especially runny faeces.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and distinctly

claiming the subject matter which is regarded as the present invention, it is believed that the
description will be better underétood from the following descriptions which are taken in
conjunction with the accompanying drawings in which like designations are used to
designate substantially identical elements.



invention. Figure 9 is a 3-dinensional graphical representati on1gf %002
rel ati onshi p between Acceptance Under Pressure, Storage Under Pr %\g re and
| mobi | i zati on Under Conpressed Inversion values of exenplary structures.
Figure 10 iWOPM5R mensi onal graphical representation of thePEBUSITHAENI.p
bet ween Acceptance Under Pressure, Storage Under Pressure and retention

val ues of exenplary structures. 14 May 2062 ' -WD 99| 25292 PCTI US98124315
5.Figure 11 is a 2-dinensional graphical representation of the relationship
bet ween Accept ance Urigare Pisa planevigwdofSaro abspebetih deticl@reobodingent af ubss prefsent
exenplary stru i 21 =i J Al r ase ion
of the relati oﬁgﬁflgﬁge@/ve n6 ‘rné_lt% géht% Pgﬁ%gﬂéﬁgm%gpﬁ %g‘geﬁgj#%ﬁggéﬁ%bﬁ%r 255 ed

| nver si on val ud8cigg sastegent she digper feqing the viewsrgure 13 is . 2-di nensi onal
graphi cal representation of the rel ationship between |Inmmobilization Under
Conpressed Inversion,.and Storage Undex Pressure val ues of exenpl ary
structures. Figure Eﬁfg}”? 158§ Cotrat ﬂF‘gmﬁ%ﬁpﬂaéﬂP%m)itha&ﬂ’eo‘FsefjHQ
rel ati onshi p bahsmeare Steeptagee Under Plésass unéd Saordgd_tndpt Pressure dhatlactefistRssoft €
~ val ues of exes%lﬁéé/ structures. As used herein, the term "absorbent
article" referst9 dévices which absorb and contain body_exudates, and nore
specifically, refers to devices which are placed against yr in proximty to

the bodx of the V"earlﬁg\éx)’\;.% ﬁﬁ%ﬂe&i’ﬁ& G805 o?%.é?%l%agﬁé“ﬁwﬁdﬁta e used to

di scharged fromthe . e term " di sposable” i d_herein to descri be
absor bent arti dneasusgctantige aad dmmpbilizatian (Undgt Somapressed feversion gbaraefenstics

ot herw se rest gfegudreseused as an absorbent article (i.e., they are
intended to be discarded after a single use and, preferably, to be

recycl ed, conposted or otherw se disposed of in an environnental ly

conpati bl e manner) . Kigwedsied planrdew of & Ipiece ef the"appanaasstiowndn Bignte 3.0 nean
that an elenents) of the diaper is forned (joined and positioned) in a
particul ar place or position as a unitary structure with other elenments of
the di aper or as a sfgslerﬁai s aplanwiaw pbpne gmbedimest RE thecpresant invgntiom having

di aper. As usegohfdidut ah té Rdvehl the uR8stlyif SERRGRS fife KUY fabing auifEGSof the
whereby an elengnt i.s.directly secured to another elenent by affixing the
el ement di r ect [4}2Peh fACHE e KWL erent, and confi gurati ons whereby an
elenment is indirectly secured to another elenent by affixing the element to
i ntermedi ate nenber sy, [ [ af ] . . A

- "unitary" absorbent Sﬁé%'p?c?lcigar‘:&sgryésclﬁtog&}tl)%gPEQ’%%’%P%{?)EP@QV\%%L%G#hoé'&d
of separate parts united together to forma coordinated entity so that they
do not require separfjge BRIP4l éroks/ SediBhAISvieW S 8n SMRAAVE ehodBher® YT the

liner. A preferred . .
present invention.

Figure 7 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.

Figure 8 is a plan view of an alternative embodiment of the present
invention.

Figure 9 is a 3-dimensional graphical representation of the relationship
between 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.



14 May 2002 -WD 991 25292 6 PCT/LTS98/ 24315 _ _ enbodi nent of an absorbent
articdle of the present invention is the unitary disposabl e absoilfhMgy 2002
article, diaper 20, shown in Figure 1. As used herein, the term "di aper”
refers to a0 aMIB¥bent article generally worn by infants an®dmissseinsent
persons about the |ower torso. The present invention is also applicable to
ot her absorbent articles such as incontinerfce briefs, incontinence
undergarnents, absorbent inserts, diaper holders and liners, fem nine

hygi ene garnents, w pes, nops, bandages and the like. Figure 1 is a plan

view of the diaper gl NPR RRSHnelMERRbAR Fefesthlic Ul e L BbFolthl

portions of the struc%ure bei n

construction obeWéﬂdA&mg %nﬁer [ﬂ#&siﬂ@n apd Bloragsi éb@ﬁl‘ Ryesshrec tvatugs eef t he
wearer is oriegg siréhe viewer. As shown in Figure |, the diaper 20
preferably conprises a liquid pervious topsheet 24; a I|qU|d i npervi ous
backsheet 26; an absorbent core 28, which is preferably posi ti oned between
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articles,. the chaséissised hexsimprthe ¢ernt Pabsonbent asticle't refers tofdeviges whinhbeabsonbt h

?EBELJ;&E? T REFAih Bol PERaNS, BRITIOR IRoHORR ol gkt wilkh aft PR
in a variety ocfSaiRstor UhBIRKimENte fir bedyopisthe yyearez to 8 ESQHE&B%FXMftﬁQUP%‘P‘i‘Sons
are descri bed @udares discharged from th%oWyTH@&anMsﬁSdaBﬁzQs?ude Rereid oaRsHtz1 5

Di aper - uhi o FuSEiHeRt pRici IR eneRh e et oo o, B thiheh e SHERITN, ©

5,151, 092 i ssurestores @ureiisedmas aBapserbbatraricle (igotheyard injemmlednabe dissardsd afier 274

Fosorbent vt} SRS ?*%?Q‘Yzone ylelomitied eivee ffonsd g

Ext ensi bl e vxa.@ten\gmnam lshcempatible, appnngr) RJd sgitsed | hereip, @66@%@?? " 15906:
U S. Pat. No.uded6 Mmedd4h&t dn élélﬂdnt(@'dmﬁcﬁéﬁb& nE’lféﬁne@n sitibnbd-)&u%d to

Buel | et al Qctober 29 1 ent
Scr ap Nt hod POITRARUPLCA OF ROVIHOS 158 BHIAEY Sryetiee ARERIRE ey Sl i b garts

i ssued to Neasss ®sepirate 2ientdat goihed t& andthieitelernent df. the d&pbenAsAqsq:ﬂ heraini tre

Ext ensi ble si doPRatafed bt ESHATRoSpinefehS af lctudlitis Sl shodllfto,
each of which amtlnarcolep’mnatlad affixingn they elemiest editestly Tioe the ot s plement carids
generally that cﬁ‘@fgﬁ#ﬁbﬁ %&@b laAPElbnrehlt ?%\%&e@ﬁf%&ﬂé@%%oﬁh@? eﬂé’i‘ﬁéﬁ?rﬁy

facing surface sor‘bent core revents the exudat

absorbed and c#ffiringbe clemsns thintermediatg Wﬁ@eﬁiﬁ)t‘b’@ﬂésnméﬁ%eddeﬁl? €k he
di aper 20, sucflemgntFdshadiasy adbgox%eﬂﬁéraaemis&o abgbrséxﬁfaﬁwl@d.vmarpa@lmﬁgds

t he backsheet 26 is inpervious,to Ileg rqg 8& |nee§ ﬁ,ﬁg&g S‘f

thin plastic f9f $qnarate pags ynjted togethes tojtorm g ¢ordipatsd enti ?oc yooabtout
0.012 mm (0.5 réqhire tsepateuinafipifiiveTpalts.lfikend keparatSihioldebland imek s e pteférrddns

i ncl ude those manufactured by Tredegar Industries Inc. of Terre Haute, IN
and sol d under the trade nanes X15306, X10962 and X10964. O her suitable
backsheet materials may include breathable nmaterials which permt vapors to
escape fromthe diaper 20 while still preventing exudates from passing

through the backsheet 26. Exenplary breathable materials may include
mat erl al s such ‘as woven webs ~nonwoven webs corrp05| te mat erl al s such as
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thereof, may be elastically extensible in one or nore direction$4 'VF

enbodi rrent t he backsheet 26 nmay conprise a structural elastic-1ike f| I m ("
SELF") vveb.wégs/gszggt ural elastic-like filmweb is an extensipgdgusmbesisal
that exhibits an elastic-like behavior in the direction of el ongation
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g/in2/mMN (These preferred Acceptance and Receptivity Under Pressure
paranmeters relate to integrated articles which are preferably eval uated as
they are intended for use. That is, if the article intended for use
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greater than ' viscous fluid bodily waste. Cenerally,
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(10.0 glint, and between about 1.0 glint and about 10.0 glint have been
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991 25292 PCT/ US98/ 24315 19 ,Pressuyre ramet.ers.relate to integrat.ed
articl s whi cReBETEY, amBrEstibls, SIP bR BB AP o0t MeBrsD HORHRG fepable
Accordi ngly, afabsirbingeandorpainiagtiuids sueheassuririe e othet icertain dbody ledudetes.
configured as | : . hei r
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absorbent articles such as comminuted wood pulp, which is generally referred to as
airfelt. Examples of other suitable absorbent materials include creped cellulose
wadding; meltblown polymers, including coform; chemically stiffened, modified or
cross-linked cellulosic fibers; tissue, including tissue wraps and tissue laminates;
absorbent foams; absorbent sponges; superabsorbent polymers; absorbent gelling

materials; or any other known absorbent material or combinations of materials.

e

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



Receptivity Under Pressure paraneters in that it is an absolute measure of
the quantity of viscous fluid bodily waste that can be inbibed W May2008e
structure on a unit area basis under a given applied pressure. Acceptance
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i mbi bed normalized by the anount of energy that was expended or power that
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PCT/ US981 24315 . stores it. Viscous fluid bod| ly waste that is inmmobilized
priof to being stored away fromthe wearer's skin may remai n onl4 May 2002
topsheet in contact with the skin. Inmobilizing viscous fluid bodi I4y wast e
which is iWYAEHEt with the skin can increase the effort rGEUSELPIS the
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or a nunber .pf materials operatively associated with each other. Further,
t he acceptance el enent 150 may be integral with another el enent of the

di aper 20 or nmay be one or nore separate elenents joined directly or
indirectly with one or nore elenents of the diaper 20. Further, any or all
of the acceptance el enent 150 may be renovable fromthe absorbent article
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-WD 99/ 75292 PCTI US98/ 24315 23 anus and to provide an acceptance elenment 1
SO as the body-side liner in that region. Alternatively, any or 14Mayw20G2ne
topsheet 24 may be nade or treated to act as the acceptance el enent 150. In
one enbodi wM99/2582%2 shown in Figure 1, the acceptance el enentPCTAGI8/2H3151des
at least a portion of the topsheet 24. In other enbodi nents, the acceptance
elenent 1 SO may include at |east a portioid of other elenents of the diaper
such as the absorbent core 28 or the storage el enment (described below). In
sone enbodi nents, it may be desirable to provide the diaper 20 with
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bodily waste because viscous fluid bodily waste that has been stored is less likely to

be available to the body-facing surface of the structure for leakage and migration

within the article.

In preferred embodiments of the present invention the absorbent article
should include a waste management element 120 having a Storage Under Pressure
value greater than about 0.70 grams per square inch (g/in?) of the waste management
element 120 of viscous fluid bodily waste. More preferably, the waste management
element 120 should have a Storage Under Pressure value greater than about 0.80
g/in2 of viscous fluid bodily waste. Even more preferably, the waste management
element 120 should have a Storage Under Pressure value greater than about 1.0 g/in2
of viscous fluid bodily waste, and most preferably greater than about 1.2 g/in? of
viscous fluid bodily waste. Generally, Storage Under Pressure values between at
least about 0.8 g/in2 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. (These preferred Storage Under
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Viscous fluid bodily waste that is accepted by, or penctrates, the absorbent
article is preferably also retained in the diaper away from the wearer. One preferred
way to retain bodily waste, especially viscous fluid bodily waste, is to immobilize
the waste in a location away from the wearer. As used herein, the term "immobilize"
refers to the ability of the material or structure to retain stored viscous fluid bodily
waste under an applied pressure and/or the influence of gravitational forces.
Immobilization Under Compressed Inversion, or "immobilization," may be
accomplished by increasing the waste's viscosity (e.g., by dewatering), by
mechanical entrapment (i.e., a surface energy phenomenon driven by increased
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



Data on several individual inmobilization elements are provided in Table
V. The test for Immobilization Under Conpressed Inversion per f ddidayc2002f
an individual immobilization elenent 154 is the sane as the |Imovbilizati-on
Under Conpr¥@J98@5¥%version test method described bel ow rel atRGRUSH/24315
structures configured as intended for use, except that it is perforned only
on the individual storage el enent 152 and/é? I mobi | i zati on el enent 154,

and does not include overlying elenents such as topsheets or acceptance

el enents. Furt A&der (Gramprassed dnversipnd t asddegcrihed arther dindte dlest ddethad Section
el ement 151 degglovwRqd n?blaﬁlﬁ'@d il Rk Q9 i g&%er%%%%ﬂ éﬂ@daéesb@mld' ﬁodﬂ@eaaﬁé ot he

test anal og.) wo 99nsz9
| mrobi | i zati on aB%l‘Bér éo‘??ﬁ?aé'!s‘s‘é‘&h? ﬁVE?‘Q{eoi’f‘qgsthﬁ@tr&"t@ﬁeaﬁcﬁéipﬂ’q&édép@am}’émd
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aper avail abl.e from.Froc ng el enment o
Conpar ati ve ExaRffisios, 15 Pﬂ&ﬁ%"“i‘ﬁé‘ﬁa&‘ﬂ%d’f&&hvdaﬂ% Y)‘F‘f?é’&?ﬁ'l'q ﬁ?‘ﬂ?’pg’ pgig femains
Lar ge-cel | f or ffetdred’” lumderf st€ssfplarsagd condifiomspl e 3 wi t hout hydr oent angl ed
apertured nonwoven web topsheet Scrubber particles of Exanple 3 w thout
woveq netting topsheet M xture of scrubber particles and foam strips of
Exanpl e 5 wit hout wdiefarabls tthegvastspotanagemeny element si2Onshiopldhawe auBetention
particles and finRe ebhppssaf IR Gk wg{egte} thﬂVa)%BuP??tg ngriﬁa‘aehmd

St orage Under | mmobili zati Pressure Undé esse
J bodily waste %Pch penetrates the strucglr 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
viscous fluid bodily waste accepted by the waste management element 120. More
preferably, the waste management element 120 should have an Immobilization
Under Compressed Inversion value of at least about 80% and most preferably at
least about 85% of the viscous fluid bodily waste accepted by the element 120.
Generally, Immobilization Under Compressed Inversion values between at least
about 70% and about 100%, and between about 80% and about 100% have been
found to be acceptable. (These preferred Immobilization and Retention Under
Compressed Inversion 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 Immobilization and Retention Under Compressed Inversion
performance is included in the Test Methods section, below.)

Without the appropriate immobilization and retention performance, the
effects of improved acceptance and storage performance may be diminished because
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



dnversion (% 0.45 ° 91 0.52 71 0.70 66 1.14 70 1.80 81 1.89 78 As noted
above, the present invention is applicable to many types of absdfbéan2002
articles such as diapers, training pants, incontinence briefs, incontinence
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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
invention may include an acceptance and a storage element to manage viscous fluid
bodily wastes without a separate immobilization element, per se. Accordingly, it is
desirable to be able to identify suitable individual acceptance, storage and
immobilization elements and to measure their effectiveness separate from an integral
absorbent article structure. The following discussion identifies several, but not all,
suitable acceptance, storage and immobilization elements which can be used
independently of each other or in any combination and a preferred method of
determining their relative effectiveness.

Acceptance Element

In a preferred embodiment of the present invention, the waste management
element 120 includes an acceptance means or acceptance element 150. The
acceptance element 150 is that portion of the diaper 20 which is intended to accept
bodily exudates deposited in the diaper 20, and more particularly is intended to
accept viscous fluid bodily waste. The acceptance element 150 preferably should
have an Acceptance Under Pressure value of greater than 0.70g/in¥mJ of viscous
fluid 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/in%/m],
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Ty compr i se. t Bt 0% apae ShHCH toiB %isms o bR 16 8RS clafish chand o'
must be taken nabe perfamance)yr other c@arapteastieseafmhe cemens. Kot nxmniedhgam’ptance
deformation of apyy, éx&fyﬁef}g@% t %&oéﬂﬁﬁch@&@*t@d&fbetégl? esanpl e 146

may be frozen to al e| rsepar | acent layers the sanpl e
146. Freezing may be accorrpl i shed using PH100-15 circuit refrigerant nade

by Phi IHLIOSdECG I nc. TdHlltl: Mdv&h?ﬁé ?ﬁ@ﬁcée ptivity (PP ssdé p af&uifkcfaf
reassenbl ed as ori giha on ured on ers o ott er
material 149 wi tsﬁveg %‘é“ﬁ Bch‘?ﬂPﬁl @“ Pltl“ngg&iag{) é’ﬁ%’ ﬁé&\/\/g%rr éﬁ‘
ori ented facingindiviuel mp'taﬁmhmhas ishowi ér Tabie dris genetated viﬁhhe lshroe taethod
material 149 is r r I m
Filtration, Inc, 96@%&8{%?{& kg&ﬁbwg?g enggelg Vggﬁtgqég%égtﬂiﬂg%“h%ﬁﬁ%éﬁ
basi s wei ght of belsyyt empgrﬂmwhpesnmmﬁseﬁemd' or dahlsi hducludss enlyl sheoacaeptance

sanpl e 146 and er r f

164., of a St evtg@ agtrsgelll:ﬁgfg %g ﬁﬁ%ﬂbgf&gﬁgﬁlg eﬁbgsregqg\%glﬁ th‘rrﬁn b a
(avai | abl e f r omstaadaud gorage gismentd47 satherthan dh qun ey ingnyimuctuss, @& the ?‘Rﬁoﬂ?eﬂbe
| 62. A sui tabl e ;i Qb Frok tiich thelRestihde AEmERAETD Gid 'tzﬂt@ﬁ' Q?Fhe 3latdArd Wdrage
extension rod "QJSM3100" avail abl e om t he Legnard tgwge f Hat f| eI d
Engl and. The cyl erpRaYt | fZGn‘FEd@%‘f'éqc&‘cFthh‘e“g mate a “{'\/ﬁ

wei ghts 156 ar e pattemesf Q53 Gpgilady spaved k3 Snillihetgo didneydr ludles b68 pdsa&;}muimm to
stabilize it. A syringe having an opening of about 4 to 6 mllineters is
used to dispense approximately 10 cubic centineters of viscous fluid bodily
wast e anal og 166 (Anal og A as descri bed bel ow) through the hole 141 in the
cylinder 140 onto the top of the sanple 146. Viscous fluid bodily waste

anal og, Analog A is a fecal material anal og nade by m xing 10 grans of
Car bopol 941 ava| | abl e from t he B F Goodr| ch Cor por ation of Br ecksw I | e,

- g, o ~ N~ -, Y - .




14 May 2002 wo 99nsi 92 38 PCT/ US981 24315 V WR Scientific Products Corp. of
Cincinnati, Ohio, Catal og # BR4553-64, affixed to a 318" stirrindgMau2@02
BR4553-52), is used to stir the distilled water. The propell er speed should
be constW¥R#YEEIU50 rpm during mixi ng. The ni xer shoul d f oPET/HSWEAISX.

wi t hout spl ashing. The Carbopol is slowy sieved into the watbr so that it
is drawn into the vortex and m xed w tho formng white clunps, or "fish
eyes". The 'xturg i.s stirred until all of the Carbopol, has been added, and
then for a E%HEP% of 11 hales presartanged suehs that there areapprakinatelypfuholesaerai ni ng
the m xture sjuardiflclpp scraped and the bowl should be rotated as needed to
achi eve a honogeneous m xture. (The mxture will likely be slightly cloudy
with air bubbles). One h~thdred grans of a 1.0 ~I volumetric NaOH sol ution,
available fromJ. T. Baker Co., Phillipsburg, NJ, is theén slowy neasured
into the mxture and the m xture is s%]gﬁ;until honbgeneous. The m xture
shoul d becone thick and clear. The m houl d be stirred for 2 m nutes
after the addition dkcceptancel Wader PeesisureiUsing 7 StandandtStatage Edeméntt ur e shoul d
be allowed to equilibrate for at |east 12 hours and should be used for the

Accept ance Under Pressurgclg{b%ﬁ%%l%ﬁg%e96 hour s _tgg% %Eeer. Beﬁé)cre&.{vit?gw

Car bopol m xture is used, stirred e _cont ainer

speed (about 50 rpm) for about 1 mnute to ensutrjg(c;},r}c;aes%&%tur%?;ﬁrszﬂess“re
honogeneous. Analog A shauld, jf preg{ared orrect'Py Mdve a " é’{/g&ggs

val ue between 55 SE‘"'&; gge g%r O easuredtsi ng a St eb®hs- Farnel |
QTS- 25 Texture Apgly oM ERAce F23%Rg, and associ ated software on an

I nt el - based nachi B Ay a 486 processor or higher. A '/~ inch stainless

steel spherical probe and an anal og receptacle are provided. A suitable
probe is the TALZ:RsFe vappym -fopned filmyXr3289nar d Far 961 Co. of H&E%iel d,
Engl and. The analftfin Teedegst Gerpeoflemeflaviea®e by cutting a 7 nilliliter |inear
| ow density pol yethylene scintillation vial (having an inside dianmeter of
0.55 inches + - OVors netias €y Tub BaghomiDollphet er | 8fdth. Suitabd#vials are
avai | abl e from Kilred RistgofNerfolsnBAny of Vi nel and, New Jersey as #585037
vials. The anal og receptacle is filled to within 2 mllineters of the top
edge with the analog to be tested. The vial 1S centered under the 7~ inch
spherical stainless steel probe. The probe is lowered to a distance of
about 1 milli nmet©ne pamametdran sabtdining suitablecacaeythg and tebeptivityl perfomaneobe
162 is nove il | 3.4 r e 1.N t hen
st opped. Th(ehagia%ﬁg%gm?stgq eefe%écf'ﬁintﬁéet%tgfgga#tweeg? é |V§Ieegf(§)i} E:Hé: éegrcl%)t%rl}g ered
by the probelementt 5507 nfa arhieve suisableketal (effeetive open area megsurements,othd and
the anal og sheushdaceibabnees) abauinchiiel ghorbrdleanees: Ballhanbeiderst 130 L he
course of the ngasurementth%/ 1 I\/agl 2002 WO 99%&8292 39 PCT| US98124315
Once the prdBURdesAPGHIressthe pReres prefirably dave gn GHedtiye aReTtug siset ahleatiog A,
has been nmeds2isquhre mhitlithdterse yore) greferdly, attlasst DS Squpramillimhaérs, dved mere

i nserted sl | Yl t . .ot |\ ot
rests on t hj%s%?a%;g 89(;& tt %8 sg{ﬁ%rzong'ﬁh%{ee?sréa;ﬁ? u'ngStﬁér%gﬁegézb (19§F gﬁg%mllgga I Sat ed
so the' pr obenillgmeigespr Sieperally hprefeptednefifectiae apeitytet sizest avet betwean @bout 0.9

m i nmeters QeireThillimBrel ard about 59 stuafOniPinteters] a:ﬁib%}e V\éﬁer@ol? RfFeehS
reached. The Texf)are Anallii‘zmer 160 is set to stqi) t he dowhward Stroke once

the resi st arfPguf bP sguase millimeters and abowt 25 square millimgtetsecor der is set to
trigger at a resistive force of S grans. (The maxi numresisting force of
144.6 granms corr onds. to ap applie ressure of 700 Phscal s .or. 0.1 pounds
per square. i nony Thecsbeetyt pdfcf Be uad pBisE3ALS Gaarts Sarl b AetpnibLby tehe
probe 162 i proezdnmcdescritied attColsi@rlinendst-poli 12,dine 4Bhef Ues. glat. Nol14,342,338noved
fromthe cyl] " d oA L . (10

urface of " (PtELBitgos A bstghers MGuclt Bt Vit FEURMeRIR G o
in the cyli MhgronAdgush80, 1994, whi Iiehewhjeincomdr@tgégy taferenée hdreinsanpl e 146 i s
then renoved fromthe underlying |ayers) of the sanple 146 by draggi ng the
top layer 161 parallel to the surface of the underlying l|ayers, if

possi ble. For certain structures where the top layer 161 is difficult to
renmove by dragging parallel to the underlying |layers, the top |ayer 161 may
be peeled or lifted away fromthe‘ underlying | ayers of sanple 146. if the
sanpl e 146 conprises only a single layer, the standard acceptance el enent
151, described below, is utilized as the top layer 161 of the sanple 146.
The underlying |ayers of the sanple 146 and the blotter material 149 are

t hen wei ghed. The anount of test Analog A accepted by the sanple 146 equal s
the increase in conbined wei ght of the underlying | ayers) of the sanple 146
and the blotter material 149 caused by the test Analog A penetrating
through the top surface |ayer of the sanple 146 per unit work perfornmed (in

-,




14 May 2002 ' WO 991 25292 40 and recorded. equation: PCT/US98/24315 :
Receptivity Under Pressure is calculated using the foll ow ng RedérMay/ZQQE
Under - Acceptance Under Load (~ in,2/m1 Pressure (g/inz/mN Tine required
to Reaclwfiﬁﬁ‘gf@&z Resistive force (sec) St orage Under Presf¢TdIS98243&sur ed
using the same apparatus 139 described above and illustrated in Figure 2.
The hol | ow cyl i nder 140, weight 144, and%25g wei ghts 156 described in the
Accept ance Under Pressure test above are provided. A sanple 146 of the
structure toStorageddementi or St orage Under Pressure properties is al so .
provi ded. Again, the sanple 146 may be cut from an existing diaper 20 or
may be constructe,g frommaterial which has EOt been fornmed Lnto a dj ape

The sanpl e 146 shblf Waptsananagement elsmsnt 420 of the; present HRVEWWTP@Fa%éISPn an
article or tipcluded hlsforaged MeAnsl ¢ ﬁéra@&@leﬁfeht @52?cépibiéeof99(@ﬂmgah§ébus (Hodilor der

he .S f
el emont s, asW ISR PR YA ACCHaI SOerRant o Bf SOB PRI L S dF age
Under Pr essupreferredt embodimeftsy Mmdstmagagelbimentsﬂ&llckhouldahmepa eStcmgeIléimmt | 50
in place of FAYOVEILYI 'o‘i’gbc?ﬁtrd"fd giu?l & v&@&ﬁ‘é&ﬁn%b@@ %g&? M&é&g&*&%

cut into a square neasur 10.1 ntineter ers !about 4
i nches by 4 thacterage elemp@tl 83 sheuldtbeaabie go swslg:eaml than abowt §.80 gfind of

(i denti cal t@séoﬁl@"ﬂlﬁ’&%&l’l}b%tbnﬂéﬁnﬁ% ﬁ%ﬁy 'tl'%jﬁbra E%&%&&@S?%ﬁ% qakove)
measuring 4 mﬂes X I nche ar E‘&roéﬂ The t e sanple

149 is renpRERYUGEP ftﬂéﬁ gty Rt of viggous gdegfwﬁﬁﬁ% a§ﬂrﬁ3‘l’% 146
(if there arpgrefadily gmtaoum@mbmm Qrg/ﬂn&)o@rﬁﬁcoaﬂdluidﬂBodllWWaStbeeGérldﬂill)b| otter

material 149 are est l e 146
s bei ng ¢ akuiaRe A Bfeshite VAol BRGEEH altent ABRTTS et e ghont PEOANEL®, e
t opsheet 25, mldihymwnlﬂvogebargénmdfabom 10h@ géntnipive beetcfopnd tr ba axcemtalglhi ng. | n
so doi ng, care should be taken not to destroy the sanple 146 or cause

uni nt ended gross deformation of the el enents of sarrpl e 146. The | ayers of
the sanpl e 146 malh&tarpgs, element fasmaypbe lapaied anywhereqin the diapep24at i on

from adj acermo\baeeerﬁ 19 refdted BAtthe stbffpe cldifer 5D Ibe oi;ér@tﬁé]? dbgbcfaeed with
reassenbl ed s or| co d q o fi vey %ked S
bl ot tor mat 4PF atecyiRoRe pethefi [od AhalstiopsBecrclt. f v 8n ThE WBRrREE BPAIY o
facing up anﬁam\agceptedrbytﬂm doteptiree etetent 180 majOentdihthe ctoragenelementsKith| y
(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,
it is preferred that the storage element 152 be located in the region of the diaper 20
which is located near the wearer's anus when the diaper 20 is worn. Accordingly, it
is preferred that at least a portion of the storage element 152 be disposed in the
crotch region 37 of the absorbent article. However, in some alternate embodiments,
the storage element 152 may include at least a portion of either waist region, a leg
cuff, the waistband, a fecal waste containment pocket, or the like, or may be
operatively associated with any such features. Further, the storage element 152 may
be elevated above the plane of 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 storage element 152 in contact with skin of wearer in
proximity of the viscous fluid bodily waste source (e.g., the perianal region).

The Storage Under Pressure performance of the storage element 152 may be
uniform or may vary throughout the diaper 20. Such variations may be
accomplished by employing myltiple storage elements 152 in the diaper 20 or by
providing a sfngle storage element 152 with regions of different Storage Under



14 May 2002 i~VO 99/ 25292 PCT/ US98/ 74315 . 41 of the sanple 146 and.the
blotter material 149 is centered on the work surface 164 of theld&end092 °
Anal yzer 160 (described above), under the probe |62. The cylinder 140 is .
cent er S¥O8N22e sanpl e 146. The two 625 gram wei ghts ' 1FEHHWSFHHSed on

di agonal Iy opposite corners of the plate 142 to stabilize it. A syringe
havi ng an opening of about 4 to 6 mlliffters is used to di spense 10 cubic
centimeters Anal og A (as described above) through the hole in the cylinder
140 ont o t hPressyragapaeities diysther, rap or athef the serageeiementgi$2 maybe emavablet ed
into the holgn4le dHloiRBt S¥bieTGCIephdd BYdAING dEedpiE. Anal yzer 160 is
activated with the probe 162 depressing the cylindrical weight 144 at a
rate of 10 mllinmeters per mnute~until a resisting force of 144.6 grans is

r eafheg (The rraxn]gws;%%ag% eRireng15Dmag b@fany%t&télro@@ﬁu@tﬁfér&‘@@ﬂedﬁ sto@mgt )

appl i ed pressur.e o g ersuar e the
I’ggl sti ng f?ﬁf’?él Y sudafss: gng%fﬁ’é ggbovgai'ﬂgg 5‘65 g 52"?‘%&‘:“& 84 to
its starti ngingsimatenial dtha mmibghof Ivderials ropmtaeelyfassmmatb@ will ieacte bthkd0, and
then the cyld 4 a f the
sampl o 146 RAHEh e QoRRE SIRIGR 137 b oo Thlteld PG el S HARRS o
140 onto t h@0nsrmpaebe gprormars! sepqrats ei@nqmlm@rm:p@dy for mdmenéy \mthkommrf ace

164 of the Iﬁ&wlanénalomﬁé dila%@r by, dhagd aﬁbactiﬁteﬁermlsﬁo%%pn%até §! 0 the
wor k surface 164, | 0S For certain,structures where the top |ayer

161 is diffiStaipge elgme éntty SraaYBicHEe gt B seprrateofremdhe erre 2By iHRyavaer s,
the top | ayembbdimemy akbecmhlﬂdteo rwhekdih ek stobigelel@nert 162 uneladdsyatneast ayer s
of sanple 146..The ‘§an&_ %146 and the blotter 149 are then wei ghed. The
amount of te"é’ft 3ﬁ 6 stored equals the increase in conbi ned wei ght
of the underlying Iayers of the sanple 146 and the blotter 149 caused by
e aies | vt 0, EBRNAERNY e o SHYC 1 Y32 Al ikl e gBB S TO
measure | nmmobilization npressed I'nversion an |on er

Conpr essed 19762 fop@s, nac@ymrweﬁeﬁormmssw mm@dnwweaﬂ@gm@ﬁts, fasge sigei nder

140 has a h aﬁhf-uleﬂé férs &fF! Zpdﬁehﬁﬂ Tldse@ el foddis (MRS And/aN mleﬁdpémﬁ) anet er
of 5.08 cen bout 00, i.nche and an outsi de g)ametereﬂrél

centi netersth('%ggﬁ vepﬁcnglg))lefulth 55> c PPV HES gl}ani4 a4 Op| PATHCISS ) ar e

i denti cal t etrubtmsss mm;msmg 1 hmlwpimaptqfnmetmahlyemndambbopeﬂ atnahdSt afr filgpes, Under

Pressur | eabaER P RHIRY eeothd 08 BYRETRLOI i ) pRes 4985 1O

plate 142 arke likfe @¥s usedi hereinsthst teem "myipeoperaust refers @t@@ten@;ﬂ whishr ar¢40 and

| ate 142 hay 0 " "
89?22292 42% CTblk gﬂglbgsgsﬁm‘gﬁﬂtﬂhﬁ bpéapﬂwtacéét? THé - macﬂ«ﬂ:ol&lé 26¥ers YO

315 sang 146 Qh he struct ‘{eo be ested
i's provi ded ateRAdp havEg P%f?%ttmlg”get ?f hErRIHRY FrANSPRE %Tghﬂt gfﬁlsal?'s
removed. Théavingeporesigreaterl drahyibogt 0.5ymmsinodiateter aadphere spécifically, hevingve
I f bl d 161
&Y Ehonpl adSlss RreARy e abbP 13 Tn>B° Wil '” O B ihARdeUT
from mat er i aneshanigal t@amsdpooémdmmdemem, dlaamst mu@nwressné thigkngss e

assenbly of sbf@ S8 Pinfliddferd QvaRable Sdse KFINY 184 OfrbRI tHeA BM S (B &’tﬁ’orprbfa

Pﬁcg?g?gnlgﬁﬂm&ﬁ@iﬁ M&&Eagﬁﬁg‘f’égg@lﬂ ‘I“Fﬁ%lrllg Bﬁ&Fsp%ﬁf&?\%nEEgB’FS(ﬁ“ crete

i mobi | 9~ Zatltsm-b@ﬁdled ﬁbm%veﬁrmshbﬁetixivsng asbai&sweighedflmotgmhrpmmqhmatl on

El ement sect| ilLizati er Co ssed Jnver.sion test
i s perfor rredmg ‘t‘b‘encgtné’ﬁ"tfg;tr‘gd a% ﬂ ndtado) 1%3%&89 y top
| ayer 161. ASlit (Cmdpaﬂyyofrt@'rdm,y@eargmr e’l‘herutdnagedlement h52 oeany tpartlamth):reAf
syringe havi t ense
15 cubi o et BPLREEbE fodea ?ﬁﬁ“‘* loffor & M oo AFBRinicS 38 colaflic 0
onto the to;chmgqthepsdme@cqmoth aras@nsuemfdgee fgEnbg B) used |n this
measurenent i s an aqueous pol yacryl am de sol ution pr epar ed as foll ows.

Twenty-two and five-tenths (22.5 g)e&ram; of poI yacrryw;am de, avail able from
Al drich Chenical A®ralEmateembodimeit s a\¥iorags sslament lfclpdes, a, magrart i on

of 20 g of g@mtuwehmehk@gmplcuﬁtgﬁan auantt@«t;ﬂmt&r oM dik@eter pﬁtteres&lmrrbl e
Conpany of n[.:l nnat cg.l th 10 ;I St i I8I :&F &}M f

done using " ﬁaﬁ%"?sl wlgglbge OWR 25 hif X éB?cr?I? e
propel | er spé’écbrefmﬁlyi hiaee aqromtiaalt smh,lrprefgrably(bagveah ahbutut.0ahfi' apdnabddtxi ng
is done for 30 mnutes in a water bath at 180F. The heated water bath is
removed and the m xture is stirred for an additional 30 m nutes. The
mxture is allowed to equilibrate for at |east 12 hours and used for the

| mobi | i zati on Under Conpressed Inversion test within 96 hours. Analog B
shoul d have a hardness val ue (nmeasured as descri bed above for Anal og A) of
between about 7 5 and about 10 5 grams. Anal 0g B |s de5| gned to 5| rruI ate

. o, o o Y Y 1 FrU




"The test analog (Analog B) is allowed to penetrate the sanple 146 under
gravi‘tational force for 3 minutes. The cylinder 140 is then rent4bay2002n
the surface of the sanple 146 and the entire sanple 146 is wei ghed. The top
| ayer 161 -WWO ¥RS2¥anple 146 is then renoved fromthe under| PCHGSPIARLSs . of
the sanple 146 by lifting the top layer 161 vertically fromthe surface-of
the underlying layers and all owi ng any exce8€s Analog B to drain back into
the | ower | ayers. The assenbly of the 14 May 2002 CVO 99/ 25292

PCT/ US98/ 24315 .25.4 min,rapdanore erefefablyabgsiveer 4Bout i2dmirh end blodutt i6 mmt eHoweverd9

o th A ; :
bt bed by Che. TR Bkl A6 sHuAR b, ahd BariEles MBS i bl AR ot
146 is then rea$8BigBiptated.  Rarticles hayinga noaynal size &6 abputylep mug|or greaies are thess s

of the 4 inch squigieark! %&\Eﬂﬁny T@hied dh thd Jufh@ &F £#U.9CSaAddd Wid. ABSHesh Sieve
standard storage ele 14

nt, i.S provi.ded, an | aced on p of the three

| ayers of bl otté?‘eﬁ%gg?'i“&lles g@gr_lg gl’i‘@‘m ¥ Ilgﬁ ‘gﬁhﬁ%‘tégém@"}‘ﬁ\‘h&s?é‘g“@hto
the assenbly of geheraliy paahdugh ard®e Sthrlard 25 4nimasigvd Baedr ParticRY dtdingfa
blotter material 149. Th(gf fé andard storage,.el enent, 147 incI]ude%g%d4 i%:h
square 1.6 mil | PIEYRA 75 L& PO BIFHPL AR TS %l‘ﬁ‘ At SRy e on the
?egul arl y spacedurfac® ofi 4 UiSreStandact doetl6rmhosiee $86n. aThs nominal paficteusize 4k
The holes are a : : ' :
square inch.) Alhig po% Rﬁbﬁgéﬁ%%oérﬁﬁgmc?&ﬁ{&wg%glf égggfr?(%ie%b&%ngam
7000 Pascal predstr dartigles) havipgia) n@@lftahéﬁleg@%lgl XA, |05 (REeRteI axeh thosg Mhighe agst
the sanple 146 whhdhlly fetdimd dRthe¥@fack oA 1. SeSah@rd 3mSidVeagReg! ement 147.
The weight 158 i's 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 layer 161 is remihednansipattieulas stictofe 170emag niatinde any aymiter of pastigiés

146 and the fiv ay .l . eral sure 0 . aThe
sanpl e' s Retent ?g% Lﬁ%egcﬁ‘gp&é{égé%qﬁ%véégibgﬁ&ﬁggggl%‘SI gfgggaré&feh[e&gg} NES
net anount of t esuctiieal 7McprBngy be jained to eanh athetdhy gnynknavay sresnsf Altamatively,

structure after f@nidheNJ0 thay” Hichite Axﬂ'@%fﬂral §ﬁ%ﬁo?ﬂ? shbHl 8§ aGABRBISWA Hét-melt

I nversion is cal cul ated as the per_cenf}ﬁ?qeq est Anal og, B t hat

. ¢ .
penetrated the &tUCudN§Pe? PYUIRS, 2 STHEL 3 d 51 gther adhestyieror nonadhesive pptanglinge
under | yi ng | ayessppottsi Reysofnind particles il 1) nidyealsoobeljoivgzdswitlp aih bther pertien 0§ then

t he underlying | h t he | | ten.
equation for defi@(’% %ﬁc%m%,mﬁ%gl%@é#§ Sr?%%ﬁ]gl(rar eéo%pﬁééyﬁﬁseﬁgi%&ggoa?
fol | ows: | nmobi konstrainsd ypaterned, Rbresrdimensionaleregionmsnels ge dlgats, Spilowis”,| and
Conpressed | nvepgin. Net Quantity of Analog B (g) x 100% i nbi bed during

| oadi ng step Cohparative Exanples 1-5 are conparative exanpl es of

conbi nation structures known in art. Exanples 1-7 are illustrative

enbodi ments of the prmasamlivitdueal Paitictss. 1 Ranky bé nidde frint iy taesial\auitabledbedseas
descri bed aboveit{ gbs%%eeﬁrt rgrtpc?cs', tigcludixlaé' tB@Xnthgﬁs \é%gcrﬂ)%cli Za%%% wA‘lﬂx regard to the

PCT/ US98124315 . .
absorbent core 28 or the storage element 152. The materials used in the particles

172 may be absorbent, nonabsorbent, microporous, macroporous, resilient,
nonresilient, etc. or may have any other desirable characteristic. Examples of
macroporous absorbent materials suitable for use in the particles 172 include
highloft nonwovens, open cell foams, bundles of fibers, sponges and the like. Other
absorbent materials include cellulosic batts, capillary channel fibers, osmotic storage
materials such as superabsorbent polymers, etc. Nonabsorbent particles 172 may
comprise plastic, metal, ceramic, glass, closed cell foams, column packing materials,
synthetic fibers, gels, encapsulated gas, liquids and the like. Further, any or all of
the particles 172 may include odor absorbents, lotions, skin care formulations,
antimicrobials, pH buffers, enzyme inhibitors, and the like. '



capacity to accept, store, imobilize and retain viscous fluid bodily:
waste. The results are plotted on the graphs shown in Figs. 9-134Mayf2002
inch by four inch;;(4 in, x 4in.) sanple cut froma Size 1 Panpers-Prem um
di aper WQ¥¥H2%l e fromthe Procter & Ganble Co., G nci nnBEVUSERIYS The
sanple conprises all the layers of the product and is taken fromthe region
containing the rearnost four inches of t B absorbent core. The n~nwoven
topsheet is separated fromthe underlying |ayers for weighing prior to
testing as descri 88 stosegecelement 32 may qompsise aasingle fxpeuakpartieletl7a (sige.ual
test. A fourshapehnii¥erfaDUétc) Nimad inBludg aAmitude §RARTeRert Waricl@M ?2.SiaR 1
Panpers Prem um di a erg)g%al | able fromthe Procter gﬁ Ganb|

G ncinnati, ®Wyre PROBTKHHS:s ALterogPneoys ps heh (?F‘nlclﬁéécg?%d@(‘fingand is
t aken from t diffecem tpedpertiagi aperdzpeseddn vérmdin aregs bithe stragebelethentdiSe; lafRradt

M1 et ers. SRR Sher <ol SaBUGRNGE 10'SUHE eBaiplelty bbeE wRRRRE Rvater & o
removed fronmixturesmay besreplpyddote.g.omparephiong and eohalisesbenipartiples il i2 exky
vacuum f or megl iy @gggﬂ?%&e&‘?% ?ééu?g{}@r th??l'g1 ahbfde grp gﬁg@% ?%fry%s&fbeﬂier re

Haute, Indiana |s over tructure as a testing. A

hydr oent ang| atiglee) ¢ Bifksgentdavasy of Partisles ey badirectlyadgaagntreach ofher e may

Chi copee, | Nige séPardted by o dF it Materiuds] tsick-as Qéttiggl;,scﬁﬁu MoAWBPErOSNoven

| ar ge- cel | vacgu?fo nmed fﬁélfi m ava(ijl aBJ e from Tredegar Cor poration of Terre
Haute, |ndi affSPSdmsian, adhesiyss ppd thedik§acuum formed film avail abl e as
X-3265 from Tredegar Corporation of Terre Haute, Indiana is placed over a 6
deni er pol yester i and.. i.N< dkhg o] ven, . havi. basi s
weloht of 110 or alkt pRpcioRSuARRET RARE" 170 ERieReelbiPOBUNEE o BESR 775
m | i met er s, ingarstitiad ypid speesr] Thhatdsi defigedrby the space/etween e pagicles 172.1ByMay

2002 - VIO 99R520R045e GOURANR Likpe R ricleL PTATASHA D ABiRRLI 17aoGhn
vacuumforned 11 m_, avail abl e as X- !%fr m it edegar poration of Terre
Haut e, | ndi abfaconirqlledc dhecRagticles may bs pt @ny kngupe mglrvﬁ%ns feigoiptenent ,
?(g\lfi ggzznf urspharﬁﬁa% sedaﬂgﬁlarmaqﬁalpgombmltds,lmlﬁi_ m'elli\ljenérwlé IIashXWsabé €oids

- rom t.he rpor.ation_of. nneapql i s nnesot a. ,A. Wov netting
avai l abl e asﬁ%cu]ogf, O{I\"I@%’tgge@ l}arvg}% Eﬁi’?‘gﬂ?f Qfeé@ﬁﬂessp??es@f‘g I{ES’PPB?II&IR%A ( erpl aced
over a 6 dersuitableoshapes and yoidifractienscare aleseritiod rid RertyisgGherhicalnBngineezing The
nonwoven ha S i 1 efe 5quare neter and an
uncorrpresse?ﬁ%&%b@gggg%?gaﬁﬁp}’%@éBé%ﬁlas available fromthe dit
Conmpany of Wens, Georgia. The woven netting has an effective open area of
60% and primary apertures having an effective area of 5.0 m®2 (as neasured
by the nethod 1 ncorporated herein fror@eéi.lg Pat. No. b, 342,338). A tour
inch by four inch sanple cut froma Si Harrpers Prem um di aper,
avai lable fromthe Procter & Ganble Co., G ncinnati, Ohio. The sanple
conprises all the | aydraskiag Tyee product HomlinakSiteo@wam) f r onVdithEractiant ch r egi on
area containing the absorbent core. Eight mlIlineter dianeter holes are
punched though Béresadillesict ure spaced 13 mllinmegers on center0.6n staggered
rows (see Figure 7). The topsheet is not renovyed fromthe stggpecture prior
to punching the holes. The woven netting described in Exanple 1, avail able
as a Tub Toy Bag from Dol lar Tree Dist., of Nggfolk, VA 1is @ismaced over the
structure as a fy gdled Or testing. The abraggve nonwoven hjghl oft side
(referred to hereinafter as the "scrubber” layer) of a scrubbing pad
avail abl e as Lighf. Uty Scrubbers #00065 fromgfhe Li bnman Cggpgy of Arcol a,
[I'linois is separ at fromthe sponge | ayer. + e scrubber layer is
approximately sgven (7). mllinmeters thick. This scrubber | ay is cut into
particles of ab%lljsfmgglﬂér%x 7 Mmx 5 nm and spr 6§d | oosely on fg‘ie bl otter
material 149 in an approxi nate nonol ayer so aggto cover an ad’.;za of 16
square i nches '

Regardless of the makeup of the storage element 152, it should resist
compression 'so as to maintdin some significant level of capacity when a
compressive force is applied to the storage element 152. Preferably, the storage



14 May 2002 CVO 991 25292 PC'T/ U898/ 24315 46 with 1.65 granms of the scrubber
particles. The woven netting described in Exanple 1, avail abl e ag May2602Toy
Bag fromDollar Tree Dist., of Norfolk, VA is placed over the scrubber
particl &0MR%EVr mthe structure to be tested. ' Two grand@UPRE4YEr ubber
particles as described in Exanple 3 are mixed with 0.35 granms of strips of
a foam absorbent material having a basi s Atei ght of about 45 granms per
square neter eéas described in U S, Pat. No. 5 260,345 which is incorporated
herei n by ref@fBeRielS2 iF@blesormyatapmitdesst #bﬁ%ﬁ?{ﬁ% ofits giginal tuckness wheners in
length, 6.4 rdompresiel fordeMofVil pli fis gﬂﬂi&d% hé 5triBRir8! Mbre frBfetdtMEShe stbige
scrubber partllcl esnfﬁre di tbl’l lfte over, a J[6 sqgﬁar& ymh area of
appr oxi mat el yIFPENIN2 Puld be hle, T mamtaipeat leash abaut 504t 5afl mest Pesfpraply at
(descri bed i rieadt SboRaT0%Nof itS, adiginal QRkickibess hwhen ansaipredsixteefbrée b€i Inpkiyis
ref erence) hayj a ' i f b , r.s re ne .Th ven
netting desc?a:ﬁgggd"i rs? @%ﬁ'ﬁg‘ %@%eg@:gi ﬁ]flilbqogﬁ:ngtgﬁ,a&%ﬁor%@eﬁggn# ‘jg lbgslleap Tree
ESE . OL Ngrfigght@,m Wt,we'gls abﬂluéém%wétnﬁom inab thickress mémhe_cmmncssiy;e g 0
e tested. 1. : I r [ e
are nixed with 89525 grlgngﬁﬁ%dgtsrl ps C)cpﬂté'hy&cz:@ne%gasl)gﬁggér}tg _?eér??rg?ﬁ%
descri bed i n shQuldnbe able traaintain, befwieen, abeytc10% and P3¢ of its eriginal; thicknesst ed
gver ablg _squgmxeel a F@:hp&sme toia&bdm Pptidk aqpmrT i ﬂLeB ﬁéﬁ]ge Eta@aggle\rsm sl_fr&na ia%a t
escribed in anpl.e vai |.abl e as u oy Bag,Tr.om ar Tree Dist.,
of “Nor T ol k. P& capRolfoh sesfritedfeleie Sioshetiaby 1 origim CHEReRs et odeents
'ltest eda 1.65 rgmamd.o?rdfémblypﬁulstmag.epﬂeméml ER shouliierecovebatllcast dboatrpd% of ibsd
ayered over Q. r e I be
i Beampl o4 5, el ficllesd, i mdrd Blergt M iRRE E JBA Kie s G1B86A, 0
woven net t i nghigknessiaBerthe gompressipr force of hpsidpremayeda Tub Toy Bag from
Dollar Tree Dist., of Norfolk, VA 1is placed over the mxture to formthe
structure to be tested.. 14, May 2002 - WD 991 25292 47 PCT/ US98l 24315 36. 35
grans (about |27 JuAfdtAY t%"?r?%‘/’ﬁ Ftl%éa%tswa&eoa‘amwhé%mm@msaeg
tc);tl l's, avail labdoeuﬁ ifluid Yol lySorastet withia the caﬁu@ibh entCartipler 20 ii:;;)ﬂheéﬁdﬁsrgine?ayi :

o as Cata 6- e ' 2 [ tri.ps o m
absor bent math Il aﬁ‘gZ‘%ec&.%%%a??'}? @éﬁlﬁﬁeﬁ’?ﬁ @&cﬁa&ﬁﬂgmﬁ‘é\l}’?ﬁ h??ér%‘fh t@ﬁd
wi dt h di mensicapidlant ometben fonces resultlin the movementfafithe viscoustfjuid dodily masteos i n.
Street. Now Yo PO e g e e T o T e pore ey B
X 3in.) , 6Passe va;ﬁr@gwismlgrﬁIﬁghﬂ@@f V?giﬁﬂHEOIPP‘g‘Fﬁ“%M’eHP motsBrarEibte 31
Scot ch Maski ngudiupe uadérahé neflyeace of evtettallyt applitd fodcks, suth as gravdty, wadater f or
testing. This_ is in tvbjrn Rl a}.c}:ed BYeL t he gl?ﬁer rgatrgrtbal ll%g.e ?,h%}tals SsS
bal | and foaf abeorBent mat el co‘égfﬁioﬂ’ﬁ‘?s AT BB ?Bﬁ? \}\ﬂl he 9
square i nch aheuldbbamedretativelyelanges kintegronagesed sheinels warhthe hlike, such thatethe ay er
of the glass J?s%ed% ﬂ%{@wmgeya&@%%g@gwwﬂ@ﬁ% biegktir® R FRhfndm

avai l able as a Tuh Toy Ba rom ree Dist.”, of Norfolk, VA 1s
pl aced over tAEFEXilRP¥re to formthe structure to be tested. The fol |l owi ng
tabl e shows the Acceptance Under Pressure, Storage Under Pressure and

by 23t on Ao SR G TR S PSR G e

data from TABefersl imdiviguabstoeagelerhént stmetntes. i Storage tUntder] Prassufe performance 3.
of individual storage elements 152 may be measured in the same manner as the
Storage Under Pressure test described below with regard to integral structures,
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.
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Accept anceRecept i vi t ySt or agel mmob; i i zati onRet enti onUnder 14 May 2002
Pressur dpder Under ConpressedUnder Conpar ati ve ]

Exanpl egﬁfbﬁfﬂ%ﬂ Pressur ePressure: PCT/US98/24315 . i

I nver si onConpr essed(g/in2/ mvi ~(g/in2) (%,nversi on(g) C1l0. 120. 250. 03bl 6. 0C20.
130. 320. 05797. 4C30. 241. 030. 49545. 3C40. 010. 100. 003~'

737.4CS0. 400. 520. 1 0595. 8Exanpl es10. 925. 430. 77?87. 720. 849. 771. 22909. 431. 2720
. 721. 93737. 541217931089 1+13156—82t+—73+3+838-560—F11+1-99+-33828-071. 181
0.191.34878.4 The inportance of the CohBLRdH Acceptance Under Pressure
(Accept ance), Stor ageStiagietnder BresunreULifs #85@andard Acceptanaztilémenat | on Under
Conpressed Inversion (Imobilization), and Retention " Under Conpressed

| nversion (Retention) perforSramgeElémentst ruct ures i nt efebeige Uadéranage vi scous
fluid bodily waste is readily apparent in the graphs depiessid i n Fi gures
9-13. In Figures 9-10, the structures exenplary of the qufin?gnt art

(Conmpar ati ve BExexqpisition Cayer GSin Rahmpars|Pyemiomifize $Dipérf er ent 0égi on in the

t hr ee- di nensi orffim B&ECECintihndit; 03Pt ance, Storage, and | mmobilization shown in
Figure 9 as conppared,to fhe structures exenplary of the pr.esent invention
(Exanpl es 1- ?)HR’ &ﬂf"'@gﬁfenﬁ%\ﬁgdéﬂ'@” ﬁg@fagg%e?i n Accept aﬁ‘é , Storage and

| mmobi | i zati on 8 cﬁpgﬁ‘gf/f&cu'f'ﬂ'émme dWp iorseeht the invention (Exanples 1-?)
i n processi ng \lapeaal firmed dil ofiComparstbleExbmplg.3, as is com™nly excreted by
100% br east f ed withbatriydjoemengedsapeingred honwiveri @b of the current art. This sane
advant age i s altgshepparent in the three-di nensional representation of
Acceptance, St @caB6er pafidieRet Exbiniph B Witk 4eer feudrgdur € 104 1Fhe rel ationship
of viscous fl ug{,sp&glly wast e Acceptance and St orgage performance for the
Examples (C 1-CS and | -7# are, &eotted in the_graph in Fi%ure 11. Figure 12
depicts the Irr%‘ES_f“F‘i‘zféP‘i“B rgpgickeandforms strips pf e of 4§88 Exanples and

Fi gure 13 showd Wikeurwovennettingtopghegt 14 May 2002 - WO 991 25292

PCTNS98/ 24315 48ydpbddssdifbl BlschibBBatticledah®fbafdf stryfsscous flhigod bodily waste.

Figure 14 shomfgmnﬂggqﬁﬂ,&;twv@nﬁgm@t@ﬁﬁga Under Pressure and Receptivity
Under Pressure of viscous fluid bodily waste. Wile particular enbodi nents

of the present invention have been illustrated and described, it would be
obvious to those skilled in the art that various other changes and

nodi fications can, be nmade w thout departing fromthe spirit and scope of

t he i nvent i dmmobilizagon Edemenér e i ntended to cover in the appended clains all
such changes and nodifications that are within the scope of this invention.
14 May 2002 50 CLAIMS:. 1. An.ahsorbent article havi a first wai st region,
a second wai st r ’Q]i"‘g‘ﬁh%ﬁ%%ﬂ’ {ﬂace[ eifher the %%FEF‘%‘S&{W&R@ oF the BP128€ r egi on
di sposed betleeeent 152 the wasteuminagemeni sbementd 20 of tisepresenit ivestion prgferably t he
absorbent agficles GRMMnkibifation means or immobilization element 154.  The

immobilization element. 154 should be capable of immobilizing and retaining
viscous fluid bodily waste that is accepted and stored by the absorbent article.
Preferably, the immobilization element 154 should have immobilization values
corresponding to at least about 70% of the viscous fluid bodily waste accepted by
the waste management element 120. More preferably, the immobilization element

154 should have immobilization values corresponding to at least about 80% and
most preferably at least about 85% of the viscous fluid bodily waste accepted by the
waste management element 120. Generally, Immobilization Under Compressed
Inversion values between at least about 70% and about 100% and between about
80% and about 100% have been found to be acceptable. Further, the immobilization
element 154 should be capable of retaining greater than about 7.5 g of viscous fluid
bodily waste which penetrates the structure. More preferably, the immobilization
element 154 should be able to retain greater than about 8.0 g of viscous fluid bodily
waste, and most preferably greater than about 8.5 g of the viscous fluid bodily waste



a topsheet; a backsheet joined wth the topsheet; an absorbent core

di sposed between at |east a portion of the topsheet and the backksMeg2002nd
a storage el ement having a body facing surface and a garnent facing_surface
and i ncl udWR?%253¥cr o- particul ate structure conprising a rruIPFiTﬂ'ls?eﬁq‘ﬂ/s of
macr oporous particles having a nom nal size gf between about 1 nm and about
25 mm 2. The absorbent article of claim1, erein at |least a portion of
the storage ele

ment is disposed . in the ¢rotch region._ 3. The absorhent |
article of cf ai nPRChpRFkRRs e s, ngﬁ(ﬁafn[‘sfgnfe%Ug%rr Ea@prgﬁ% yersion
di sposed in the valoenbetwatsht leggiabout A5 gldid aboan!(0eg and betleen @bowt! §0 B ahd
wherei n at | east hon of, t he storage e nt i s disposed adjacent the
absor bent core. %&#EQ&Q%E%Y%%%P%%W&@?%acgfépg? ¥'m 1, wherein the st orage
el ement is disposed internediate the topsheet and the backsheet. 6. The
absorbent article of [ i LLE ' 44, |
| ongitudinally thr Ou‘gﬁhg%@égg%&ﬂ;@%ﬁe%i of 5%23%‘%‘?’8%“%%’?%@?&8%%3?13 pf
cuff including atedpelagtthg proelivibn off vispuss fldidabediby evaster thay, haphpengirated bat
article of clai MrimobilzAREY cleMehUtEN Gont lda®img th® Bucte! eTIRRC KRt imnidHlization

storage el enent di spos adj acent. at Jeast a portion qf the waste pocket.
5 Tha absor bont SEPERGF e Bievaingiie B sugl, welfribh et & bishse of ratanls phranEsLY

i ncl udes a | oti oassociatéd withyea2hOther. Further, the immobilization elément 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.
Accordingly, it may be desirable to locate the immobilization element 154 below the
storage element 152 and the acceptance element 150, in at least a portion of the
crotch region 37 of the article. However, as noted above if the storage element 152
has transportaiion capabilities, the immobilization element 154 may be located
anywhere in the diaper 20 such that the viscous fluid bodily waste accepted and/or
stored can be transported to the immobilization element 154. Further, as with the
acceptance and storage elements 150 and 152, the diaper 20 may have uniform or
nonuniform  Immobilization Under Compressed Inversion performance
characteristics. Thus, one or more immobilization elements 154 may incorporated in
the article having regions of different immobilization and/or retention performance.
Further, any or all of the immobilization element 154 may be removable from the
absorbent article for separate disposal, if desirable.

Suitable materials for use in the immobilization element 154 include
microporous foams, superabsorbent polymer particles or fibers, cellulosic fibers,
capillary channel fibers, entangled synthetic fiber batts and the like. Some preferred
materials include foam absorbent materials 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



51 9. The absorbent article of claim1, wherein the storage el enment.further
i ncl udes an odour absorbent. 10. The absorbent article of clai M4Mawgep2i h
t he stora%e el enent further includes an antimcrobial agent. 11. The )
absor bMO 9%RIPZ| e of claim 1, wherein the storage el emerRCHUSBR4A}S| ncl udes
an enzyme inhibitor. 12. The absorbent article of claim1, wherein the
storage el ement further includes a pH bu?¥er. 13. The absorbent article of
claim1, wherein the particles are disposed in patterned, three-dinensional
regi ons of tE&igiencycAbsarent drtigles EorlpeantinenceiManagsment)desusé fn Yaumg etjad of
claim 1, whepgiSepichfbePds, ! 199he EhSUREsR ARGt B HRADY iﬁ&&?bratea%y fé#&ence
absorbent arficle of claiml1, wherein at |east sone of the.particles are
joined to eal#*Bther. 16. The absorbent article of claim1, wherein the
macro- particul ate structure further includes a support élenent about which
the particles are,located. .17.. .The absqgrbent article of cl.ai rein
the Support el endits PC et iyl BBSHiREon Hemeri{pR prépdediy Ty Y o
web, a nonadfbsitest fwrbImmobiizatipn dnder sCompressells InvEnsiom lpeofobeanceanf ianl e of
claim1l, whegi 0= t ] t r yot i u il avi ng
at | east t\/\o{n?w?%grigﬁ. sngzfg@’.E éfgrﬂ&?hgﬁgsglr%b%hﬁ éﬁt{ |ecﬂl§§8§m(%+ tgoﬁlmg?(,ié}

wher ei n t he fampeesged nversion testdnethed dessribedbelowdelating tocsterctuses condigatede t han
one size. 20a5 Jiiendedsfirhfe] edept th&t Rfis Perfofindd oWyeoRi MetihGividual storage

macro-particul ate ucture includes absorbent part.icles.. 4 May 2002 52
e e absofisaRnt 154 RRNF Smmablianen Slant; a4 Re (acy Bobinclide, Avatiytng
structure inelendss suohabopsheets apaictéptnes 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.)




22, The absorbent article of claim2l, wherein the macro-particul ate
structure includes a nmixture of absorbent and nonabsorbent part ild|May 2002
The absorbent article of claim1, wherein the macro-particul ate structure
i ncl udesW® %H23%%re of macr oporous and m croporous parti cl ETUSH 24385
absorbent article of claim1, wherein the cro-particulate structure
includes a first |ayer of parti cles and a3£2cond | ayer of particles. 25.
The absorbent article of claim24, wherein the first layer includes
particl es whi éh—are—differentfromtheparticlesin-the second-layer.  26.
The absor bent arti cle of claim 24, wheT@BLEIV | east one of the fi rst | ayer

of particles seco | ayer of rticles,incl m xt ure

i tFarent par drenaiBol UndePEhofsdiinicrfiof Linga psand ASeiiaied Elemeny

particles conprise materials chosen fromthe group consi'sting of: nonwoven

hi ghl ofts, open cell| foanStoragyElepéaige. Storage Under ~ Immobilization
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. 7B" P" $$$$$986 Mixture.of scrutberpsigdgand flam 7i d_zU] c]] c&Pla] ca] ca] cdllca] cal ca] c
aU] ca] ca] ca] ca] stjrs2f Exgrenis & withautvougnorIting] cal cal cal ca] caU] ca] ca] ca] ca] ca
8$8' 8688888; topsheet
o <<r<<b=t ==1>N>p>~>>>>>>>c @AYA~yt o) e [ UU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] chiyerddraieod]yefscrubbenparticief and] ca] ca] cal84] ca] ca] caUldca] cal ca! %
A( A9A foam strips of Example 6 without woven
DSDND- IWJL- LOL <Ipettinisiiiipsheet/00/( VBVWY3\ L\h t ~ [ce}xsmhb] Xj e [UU] ] ca] calU]ca] c
aU] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] cal] ca] c™a] cal] ca] cal] ca] ca] ca] ca] ca

Preferred Embodiments

As noted above, 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
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The diaper 20 further includes a storage element 152 located between the
acceptance element 150 and the backsheet 26. The storage element 152 is located in
at least a portion of the crotch region 37 and at least a portion of the second waist
region 38. In this embodiment, the storage ¢lement 152 includes a macro-particulate
structure 170 comprising particles 172. Specifically, the macro-particulate structure
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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adhesive, cohesive, hooks, snaps, buckles, buttons, ties, magnetic, electronic and/or
any other know means for attaching absorbent articles to undergarments.

TEST METHODS -
Viscosi

The viscosity may be determined by a controlled stress rheometer. A suitable
rheometer is available from T. A. Instruments, Inc. of New Castle, DE, as model
number SC2100. The rheometer utilizes a stainless steel parallel plate fixture. The
rheometer has a rigid horizontal first plate onto which the sample is placed and a
second 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 (e.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 rheometer. 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(D, k = consistency (units of cP x sec(D), j = shear
rate (Units of I/sec), and n = shear index (dimensionless). Therefore, when j = one
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1/sec, the viscosity = k. (The plates are maintained at 35 degrees C throughout the
test.)

! IR ‘vity Under P

~Acceptance Under Pressure is measured by the following test which uses the
apparatus 139 illustrated in Figure 2. A hollow plexiglas cylinder 140 is provided
mounted on a stainless steel plate 142 about 9.5 mm thick. The plate 142 is a
square, about 10.16 cm x 10.16 cm (about 4 in. x 4 in.). The cylinder 140 and plate
combination has a height of 7.6 centimeters (about 3.0 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 bottom of the cylinder 140 extends below the plate 142 a
distance of about 3.5 millimeters. The lip 143 prevents the test fluid 166 from
leaking outside the designated test area. Two 625 gram weights 156 are also
provided, each having a diameter of 5.08 cm (about 2.0 inches).

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 can freely 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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components, or layers, of the sample 146 (if there are multiple corriponents 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 layers of the diaper such as
topsheets, secondary topsheets, acquisition layers, absorbent cores etc., should be
separated prior to weighing. (In some cases, a single layer may comprise two or
more permanently bonded components.) In so doing, care must be taken not to
destroy the sample 146 or cause unintended gross deformation of any parts of the
sample 146. The layers of the sample 146 may be frozen to aid their separation from
adjacent layers of the sample 146. Freezing may be accomplished using PH100-15
circuit refrigerant made by Philips ECG, Inc. of Waltham, Massachusetts.

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 filtration 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-Famell 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 Famell 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 described below) through the hole 141 in the cylinder 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 maﬁne-type propeller having a 2 inch diameter paddle, (available from
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speed should be constant at 450 rpm during mixing. The mixer should form a vortex
without splashing. The Carbopol is slowly sieved into the water so that it is drawn
into the vortex and mixed without forming white clumps, or "fish eyes". The
mixture is stirred until all of the Carbopol has been added, and then for a period of 2
minutes thereafter. The sides of the bowl containing the mixture should be scraped
and the bowl should be rotated as needed to achieve a homogeneous mixture. (The
mixture will likely be slightly cloudy with air bubbles). One hindred grams of a 1.0
N volumetric NaOH solution, available from J. T. Baker Co., Phillipsburg, NJ, is
then slowly measured into the mixture and the mixture is stirred until homogeneous.
The mixture should become thick and clear. The mixture should be stirred for 2
minutes after the addition of the alkali solution. The neutralized mixture should be
allowed to equilibrate for at least 12 hours and should be used for the Acceptance
Under Pressure test within 96 hours thereafter. Before the Carbopol mixture is used,
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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Once the proper amount of viscous fluid bodily waste analog 166, Analog A,
has been measured into the cylinder 140, the 24.6 gram weight 144 is inserted
slowly and gently into the hole 140 in the cylinder 140 until it rests on the surface of
the analog. The Texture Analyzer 160 is activated so the'probe 162 depresses the
cylindrical weight 144 at a rate of 10 millimeters per minute until a resisting force of
about 144.6 grams is reached. The Texture Analyzer 160 is set to stop the
downward stroke once the resistance force of 144.6 grams is reached. The recorder
is set to trigger at a resistive force of 5 grams. (The maximum resisting force of
144.6 grams corresponds to an applied pressure of 700 Pascals or 0.1 pounds per
square inch). Once a resistive 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
is removed from the surface of the sample 146, taking care not to drip any Analog A
remaining in the cylinder 140 onto the sample. The top layer 161 of the sample 146
is then removed from the underlying layer(s) of the sample 146 by dragging the top
layer 161 parallel to the surface of the underlying layers, if possible. 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 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 saxﬁple 146. The underlying layers of the sample 146 and the biotter
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 unit 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 grams 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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and recorded. Receptivity Under Pressure is calculated using the following

equation:
Receptivity Under = in?
Pressure (g/in?/mW) Time required to Reach 144.6g
Resistive force (sec)
Storage Under Pressure

Storage Under Pressure is measured using the same apparatus 139 described
above and illustrated in Figure 2. The hollow cylinder 140, weight 144, and 625g
weights 156 described in the Acceptance Under Pressure test above are provided. A
sample 146 of the structure to be tested for Storage Under Pressure properties is also
provided. Again, the sample 146 may be cut from an existing diaper 20 or may be
constructed from material which has not been formed into a diaper. The sample 146
should include the 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 originaily 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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of the sample 146 and the blotter material 149 is centered on the work surface 164 of
the Texture Analyzer 160 (described above), under the probe 162. The cylinder 140
is centered on the sample 146. The two 625 gram weights 156 are placed on
diagonally opposite corners of the plate 142 to stabilize it. A syringe having an
opening of about 4 to 6 millimeters is used to dispense 10 cubic centimeters Analog
A (as described above) through the hole in the cylinder 140 onto the top of the
sample 146. The 24.6 gram weight 144 is inserted into the hole 141 in the cylinder
140 and the Texture Analyzer 160 is activated with the probe 162 depressing the
cylindrical weight 144 at a rate of 10 millimeters per minute+until a resisting force of
144.6 grams is reached. (The maximum resisting force of 144.6 grams corresponds
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 remaining 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 parallel to the work surface 164, if possible. 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 peeled or lifted away 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 penetrating
into the sample 146 on a unit area basis.

Immobilizati J Retention Under C | [pversi

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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The sample 146 of the structure to be tested is provided and the top layer 161,
if included in the sample 146, is removed. The remaining underlying layers of the
sample 146 and the five layers of blotter material 149 are asseinbled and weighed.
The top layer 161 is then placed on top of this assembly. The sample 146 may also
be made from materials that have not been made into a structure. The combined
assembly of the sample 146 to be tested and blotter 149 is placed on a benchtop 165.
(In order to measure the Immobilization Under Compressed Inversion and Retention
Under Compressed Inversion performance of discrete immobiltzation and retention
elements, as described in the Immobilization Element section above, the
Immobilization Under Compressed Inversion test is performed using the standard
acceptance element 150 in place of any top layer 161. All underlying layers are
included in this evaluation.) A syringe having an opening of about 4 to 6
millimeters is used to dispense 10 cubic centimeters of test analog through the hole
in the cylinder 40 onto the top of the sample 146. The test analog (Analog B) used
in this measurement is an aqueous polyacrylamide solution prepared as follows.
Twenty-two and five-tenths (22.5 g) grams of polyacrylamide, 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 Anhlog B to drain back into the lower layers. The assembly of the
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remainder of sample 146 and the blotter material 149 is then weighed. This provides
a measure of the net quantity of Analog B imbibed by the structure during the
loading step of this test. The sample 146 is then reassembled, in;:luding the top
surface layer 161. Three layers of the 4 inch square blotter material 149 are
provided and weighed. A standard storage element 147 is provided and placed on
top of the three layers of blotter material 149. The reassembled sample 146 is
inverted onto the assembly of the standard storage element 147 and the three layers
of blotter material 149. (The standard storage element 147 includes a 4 inch square
1.6 millimeter thick aluminum plate having a pattern of 153 Yegularly spaced 4.3
millimeter diameter holes 168, as shown in Figure 4. The holes are arranged such
that there are approximately 26 holes per square inch.)

A 16 pound, 16 square inch weight 158 (corresponding to a 7000 Pascal
pressure, or 1.0 psi) is then gently placed on the surface of the sample 146 which is
facing away from the standard storage element 147. The weight 158 is removed
after three minutes, and the sample 146 is reoriented so that the side 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 Compr;ssed Inversion is calculated as the percentage
of the test Analog B that penetrated the structure (i.e., passed through the surface
layer into the underlying layers of the sample) during the loading step which remains
in the underlying layers 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
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capacity to accept, store, immobilize and retain viscous fluid bodily waste. The
results are plotted on the graphs shown in Figs. 9-13,

1Y
Comparative Example 1 '

A four inch by four inch.(4 in. x 4 in.) 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 region
containing the rearmost four inches of the absorbent core. The nbnwoven topsheet is
separated from the underlying layers for weighing prior to testing as described
above. All of the layers are included in the actual test.

Comparative Example 2

A four inch by four inch (4 in. x 4 in.) 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 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.

mmmnnle_l

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 Wrehs, Georgia.
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Comparative Example 5

An apertured vacuum-formed film available as X-3265 from Tredegar
Corporation of Terre Haute, Indiana is placed over a mechanical fastening loop
landing element, having an uncompressed thickness of about 1.5 millimeters
available as XPL-7124 from the 3M Corporation of Minneapolis, Minnesota.

e

Example 1

A woven netting available as a Toy Tub Bag from Dollar Tree Dist., of
Norfolk, VA is placed over a 6 denier polyester crimped and resin-bonded highloft
nonwoven. The nonwoven has a basis weight of 110 grams per square meter and an
uncompressed thickness of 7.9 millimeters and is available from the Glit Company
of Wrens, Georgia. The woven netting has an effective open area of 60% and
primary apertures having an effective area of 5.0 mm? (as measured by the method
incorporated herein from U.S. Pat. No. 5,342,338).

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 staggered 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.

Example 3

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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with 1.65 grams of the scrubber particles. The woven netting described in Example
1, available as a Tub Toy Bag from Dollar Tree Dist., of Norfolk, VA is placed over
the scrubber particles to form the structure to be tested.

Example 4

Two grams of the scrubber particles as described in Example 3 are mixed
with 0.35 grams of strips of a foam absorbent material having a basis weight of
about 45 grams per square meter (as described in U.S. Pat. Nb. 5,260,345 which is
incorporated herein by reference). 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 16 square inch area 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 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 5

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 mikture 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 nefting 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.
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36.35 grams (about 127 count) of 6 millimeter diameter sc;da-lime #3000
glass balls, available from VWR Scientific Products Corporation of Cincinnati, Ohio
as Catalog #26396-621, are mixed with 0.23 grams of strips of foam absorbent
material described in Example 4, each strip having length and width dimensions of
about 4.5 millimeters. A four inch by four inch (4 in. x 4 in.) section of Stay Put
Rug Pad, available from Homemaker, 295 Fifth Street, New York, NY 10016 is
modified by placing a 3 inch by 3 inch (3 in. x 3 in.), 6.3 milli;fxeter high boundary,
made from 25.4 millimeter wide 3M Scotch Masking Tape onto the pad in order to
stabilize the glass balls for testing. This is in turn placed over the blotter material
149. The glass ball and foam absorbent material cube mixture are distributed within
the 9 square inch area bound by the masking tape border such that a single layer of
the glass beads are made. 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.

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 9-13. '
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TABLEY
Acceptance Receptivity Storage Immobilization Retention
Under Pressure Under Under Under Compressed Under
Comparative Examples g/in%/m]J Pressure Pressure % Inversion Compressed
(gin?mW)  (g/in?) (%) Inversion
(®
Cl 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 53
c4 0.01 0.10 0.003 o 7.4
cs 0.40 0.52 0.10 59 5.8
Examples
1 0.92 5.43 0.77 78 1.7
2 0.84 9.77 1.22 90 9.4
3 127 20.72 1.93 73 1.5
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 importance of the combined Acceptance Under Pressure (Acceptance),
Storage Under Pressure (Storage), .Immobilization Under Compressed Inversion
(Immobilization), and Retention “Under Compressed 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
exemplary of the current art (Comparative Examples C1-C5) clearly occupy a
different region in the three-dimensional space of Acceptance, Storage, and
Immobilization shown in Figure 9 as compared to the structures exemplary of the
present invention (Examples 1-7). Figure 9 shows the difference in Acceptance,
Storage and Immobilization efficiency of the structures of the invention (Examples
1-7) in processing viscous fluid bodily 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
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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.
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an absorbent core disposed between at least a portion of the topsheet and the
backsheet; and

a storage element having a body facing surface and a garment facing surface and
including a macro-particulate structure comprising a multiplicity of macroporous particles

having a nominal size of between about 1 mm and about 25 mm.

2. The absorbent article of claim 1, wherein at least a portion of the storage element is
disposed in the crotch region.

3. The absorbent article of claim 1, wherein at least a portion of the storage element is
disposed in the second waist region.

4, The absorbent article of claim 1, wherein at least a portion of the storage element is
disposed adjacent the absorbent core.

5. The absorbent article of claim 1, wherein the storage element is disposed
intermediate the topsheet and the backsheet.

6. The absorbent article of claim 1, further including a leg cuff extending longitudinally
through at least a portion of the crotch region, each leg cuff including at least a portion of the
storage element.

7. The absorbent article of claim 1, further including at least one waste pocket, the
storage element disposed adjacent at least a portion of the waste pocket.

8. The absorbent article of claim 1, wherein the storage element further includes a
lotion.
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21, The absorbent article of claim 1, wherein the macro-particulate structure includes
nonabsorbent particles.

22.  The absorbent article of claim 21, wherein the macro-particulate structure includes a
mixture of absorbent and nonabsorbent particles.

23. The absorbent article of claim 1, wherein the macro-particulate structure includes a
mixture of macroporous and microporous particles.

24, The absorbent article of claim 1, wherein the macro-particulate structure includes a

first layer of particles and a second layer of particles.

25. The absorbent article of claim 24, wherein the first layer includes particles which are
different from the particles in the second layer.

26. The absorbent article of claim 24, wherein at least one of the first layer of particles or
the second layer of particles includes a mixture of different particles.

27. The absorbent article of claim 1, wherein the particles comprise materials chosen
from the group consisting of: nonwoven highlofts, open cell foams, or sponge.



