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ABSORBENT ARTI CLE HAVI NG | MPROVED VI SCOUS FLUI D BODI LY WASTE4NSMNAGHOENT
PROPERTI ES, * = * FIELD OF THE | NVENTI ON The present i nveptd tes to
articles \ ?%ﬁgggiorb and/ or contain bodily exudates, incl ugélﬂr}/ggg i@%%sabl e
absorbent articles such as diapers, adult ijncontinence products, sanitary
napkins and the like. Mre particularly, the invention relates to

di sposabl e absorbent articles having inproved fecal material nmanagenent
properties. BACKGROUND OF THE | NVENTI ON The maj or function of absorbent
articles such as di apers SBSQBBENT ARFACLEHAYING IMBROYED prevent body
exudat es from soi | VIGCOWS! #1005 BODRNNWAETE MRWEMENWGEER'HE‘Q or

ot her articles, such as bedding, that cone in contact wth the wearer. In
recent years, disposable diapers, such as those disclosed in U S. Pat. No.
3, 860, 003 i ssued to Kenneth Barccay Buell on Jan. 14, 1975, hm“ﬂlummmmumm
very popular with the public and have generally replaced dura

absorbent articles because of their convenience and reliability. kowsver,
despite the effectiveness of suchIELRGHSEHEFINNISTI(Nt articles, body
exudates often stilqy | : | | .
exudates soil and/ (;Il;h_ei ‘?rra %‘tngﬁ%‘%%l ﬁgﬁéﬂ%ﬁ%{g %ﬁ}%&ﬁg@g%&%gﬁ%gggé@&% ily
effects of | egkudpiesaipluging disposable ehsarbeny anticlessheh asdiaparaladyltdngameinenogi t h
regard to fecalodiis §£ni%§)(ﬂ§fgl&ﬁ§i ahd th'Bk&ll MGE -paRRGRS1yC AR BAVERN! Rlddieo

di aper can harmthe skin of th rer over,tine an eces | eaking fromthe

Kk e w?a
di aper al nost 415RQsANIE, HpYsoEbent o Atticles, having, nimpr yieeale apatenial - manggement
sever al atterTEt@eh«%Se been nmade to add features to diapers such as
barriers, pockets, spacers, transverse barriers, apettured topsheets and
the like to limt the novenent of the material across the topsheet and/or
to better confine fecal nmatt &A 2UNIROE SNTIOMuch attenpts have
been generally uns esst: f%‘&' 0 ' t C | exi ks
their Iim ted_succ_gi;h(sé ?I?I%Irﬁle. ucl H:én totﬁegir)lgeoég%?vgﬁ% egléps?' g‘%( éléggge%&etg.éd_gh
Al t hough the eentnencerias isole prayem dody frudetes opy snilings Watiing s Ptherwise
management of comumedti %l%aérﬁﬁheﬂﬂﬁcﬁﬁ,bﬁﬂhrﬁ?'b&édiﬂg,&ﬁ&ﬂd@ﬂii iRedontadbaitaW

are L4 \é \%ga(\)r%r._ n re?:em y%%r%?dgggéagﬁggé%éé? s%ch as those disclosed in U.S. Pat.

“ .

No. 3,860,003 issued to Kenneth Barclay Buell on Jan. 14, 1975, have become very
popular with the public and have generally replaced durable cloth absorbent articles
because of their convenience and reliability. However, despite the effectiveness of
such disposable absorbent articles, body exudates often still leak or are stored in the
diaper such that the exudates soil and/or irritate the skin of the wearer.

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

Although the present invention may be adapted to provide improved
management of any bodily exudates, the embodiments described hereinbelow are
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2 especially suitable for controlling viscous fluid bodily h
viscous fluid bodily wastes include soft or runny feces, Q’ﬁh‘@ﬁ |2§§§

whi ch are 2Joyy more viscous than urine but |ess vi scou Ctr;lﬁ@ ,Elgggml
solid adul‘?speces Viscous fluid bodily wastes are difficul ? sorb
and/ or contain in conventional absorbent stpuctures because the nor mal

- capillary forces which acquire and transport extrenely |ow viscosity flui ds'

like urine are e'sﬁédiily GlitBle foR caﬁtr@m%gqttscr,h§ mrtﬁbédtw dafiedi ('%ﬁ HRESs filk

t he viscous fl wastes often remain on e topsheet the artic
where they are Hé‘r‘é{?ﬁ"iﬁ wRkide spit argynny, feassetndnthe dis §ﬁeb$@¢t9él)’aﬁef€i n

cont act wi th t?&sd@?:’tﬁﬁn arifk ibt leEervtd&eﬁsh tﬁahencfrldrral @ol@c{t@&@l@tfleéelsitvgtéotﬁ; ﬂ%dr?]je
waste permt i oW_acr os opshee soneti.nes | eak out .o e
article. Accordl OﬁaV Ffse aéepéliff ﬁﬁ?ctﬂagléséﬁerai“ Of SO \/‘PS%‘B’U@‘F‘?’@Y(P"B%"&PFPS/
wast es need to shecaertessed tllneynormaq uqnﬂmefptoamwmchycquwgmcmmspon extremel)

| mobi | i zation I r tur ordin uId
be desirable t(%é}%?g\%/?gﬂgm gger: Blgﬁrﬁ'? aﬂf. r uc?‘térlgn(%vﬁgtxﬁgve 1o Léc?"gcg‘éld
managenent pr op’@smsesThlmrthﬁterscouSt ﬂquﬂybwaﬁm/aﬁmmms mothprtopshdet aﬁthe
econom cal di 5%&9'%&?%9%@% il hﬁre%%%dtlngni\%%ntt ¥%nd Qcégsgib@ ﬁeartdhﬁt

negative effects of feces or o scous on t he wearer

or the caregi véPntact With the weamps %nadiﬂé‘hﬁ%tg}éfoﬂ‘sldtcbaﬁﬁww‘é @frthawéteummn
art It cle whlh ch '1?10’5@&6 raérogﬁthbyo;siﬂéétg.ﬂsdoﬁ@uﬁaege?k oMi @melantcwl Acddpdihhly f |
wastes such as fec Ci relative scosity feca
materi al such a?Be"é%f‘i ﬁ?ﬁ/ofvég‘:é’ %B(’deiytw%‘?ﬂ egémﬁ%é‘%(‘ir&ﬁleélbﬁ'dmlq“e
provi de an absacésptincay dtorageamblmmgbidiitiorcUaddr Gonipressed nveagiore sthuctass
retention capabili ty to store feces deposited therein safely and cl eanly
away fromthe wearer's skin and/or clothing throughout the expected tine of
use. SUMMARY OF THE A¢rorimgloNit wowddesr desirablst toepronideaane absoghant striittuied with
bodi Iy wastes, jBeveHCREE nrarm drftpr %hgesF&mgﬁbﬁ%Bsrat b@fetdw&tts%éb%!'fag a

first waist region, a second I.st reg ose flrst regi on

and a crotch ré’@?‘@ﬁeaﬁ%‘li%cﬁét‘%ﬂé’é?blﬁ ﬁbsqrbcrrgtanwéwt rtéﬁrabwtlérfdmtﬂﬁ@léfe%nd
;Nal Sh rfgl onI tag%tms@fmmf gercés 6+h Qtlt[éiezﬁééba%h%dtdc&gﬂlfy &etaeaml ﬁﬁtttv&xétets:v%tﬁus
opsheet, a liqui rvyj ous e oi ned to at,leas rti e
opehect | an nogseiaRy T RPRARESBE BE aletReBhn o, Broie 67 Bbssiheb el vty B

t opsheet and tlsped»ﬁcadb/héesignedrtd wcemsuﬁ:onmrﬂmgemty elastee suchdas favak chatemiaht

| t t .
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pref erably has anc sure value o eater
0.50 grams of a wos%trs desiseble t}@cﬁrpyldwe?ét absehent qurigle haviog Bifficigat aﬁsqtee

nman ?gerrent el ertslsucmsr%d%tehhd@ u&;ﬁbﬁtty /5By lfécep dép tos‘liba $helréTR rsﬁtk@}daﬁ&ﬁﬁﬁﬁ@nce
performance ensure Vi scop ily wastes are

efficiently |nt§w[9¥3.r ﬂt"n‘eea‘éﬁ’rts df‘?fé’%g rhrorghopt the ¢ cle Itm}/e%‘:ZOOZ 3
preferably al so has a Storage Under Pressure val ue of at |east about 0.70
grans of the viscous fluid bodi of the waste
managenent el enent so as to prov éﬁﬁ@&ﬁ;@g?‘iﬁﬁgﬁ Irtt-:,inaste to be stored
away fromthe wear el erdsk inbetrenmainage wmugtﬂst@bMWa@mﬂh@pmﬁtlnmwhave
an | nmobi | i zat %l&{%ﬁd élggcﬁ:gérfls glelﬂ% b OffrsV/ %{?‘r’s‘? r@ 1oﬁr ?la§e@6nc§ hﬂktallagi&t

70% of the viscous wast e ac ep ted managenen

el ement. Such |°RB?§961é€I en%bwm%@erqu‘e% ‘Pf@ ﬁ&*@n oemeqqagge firgtyvaisiood
that the wast e rydibh afll Ghé'b@oRAGkaistreRion. t TR WHRFIRt rtidié réfélﬁBlyt&lﬁnm%%ﬁﬁ i's

i mbi bed by the a{ﬂﬁicCl e. Acco d| ngly he absor tlisﬁt artr qu% rese

i nvention may HAHifLREVIRYS 1oRS F‘?th uigk PETYIONS {ge %et\RB‘é’F °§t tnaa 408 he
[ ngonveni _enﬂa ttlee tdpeh?a,ragabsgrbenogmldli,poasdsbeummd: Vdaktha Iportioin ofotihe nepsheet

and especi a rynn es cqrding. to one aspect .0 r .

e ent a2t oAbt M ek SR 408 3t Habibe Rt ARRES: ifockd 1 HIERFBporion of
regi on, a secortht vaitcht regéan. oThe pyasteethahagenient felensint \waé¢ferablyebdsoan dedeptance
crotch region %nﬁgf’?ﬁ&s&%t\‘/ﬁ@@of‘ ?eaiérrtﬁﬁn ‘Q@btﬁtﬂ@?r&’rﬂs 3, Li@@otﬁeﬁﬁawl}ﬁt

regi on, the abs ent "article co i quiI & pervious _topshe
li qui d per vi ouvastscresasuarej iochof Q)“@Stel mamgemcpbr:lpmnt per mikiJoule of caergyan

gbsﬁrﬁent Corgxﬁﬂtﬁpo?‘ﬁﬁ W‘e%”ac;é% ﬂlaﬁé’é tﬁo&%&b@gsﬁfcs&m %%’iﬁeﬁhdat%wl hef
acksheet, and a waste enment__el enen n rti.on o
the crotch regi%stestare %ﬁgaﬁﬁgﬁem “@Pg’ﬁé ﬁﬁc?‘&ﬂtanglrﬁ tbé?fb%ﬁt%fﬁﬁ'g

el enment havi ng an Acceptance Under Pressure value of greater than about
0.50 grans of a viscous fluid bodily waste per square inch of the
acceptance elenent per mlliJoule of energy input; and a storage el enent
having a Storage Under Pressure value of at |east about 0.70 grans of the

viscous fluid bodily waste per square inch of the storage el enent.
Accor d| ng to anot her aspect of the present invention, there |s pr ovr ded an
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a liquid pervious backsheet joined to at |east a portion of the topsheet;
an absorbent core disposed between at |east a portion of the topsheet and
~the backsheet, and 1 4 MAY ?002 3a a waste nanagenent elfrgerﬁhgdi sposed in

at least a portion of the central region, .the waste manag¥ | }02nt
i ncl udi ng: an acceptance el enent havi ng an Accept ance Under Pressure val ue
- of greater than about 0.50 grans of a viscous fluid bodily waste per square

inch of the aptigrablialsodiasmeStoragelunder Pressulecvalife of e legyt agvplw-;maﬁ@maof
t | QL0 b
storage el enepls @bLo9uia b§¥j%@%‘?%gg%a% freR of ﬁe%@s@m@ﬁaﬁnﬁéﬁ?feﬁﬁ?ﬁ@oa out

0.70 grans of the viscous T wast e per square | he storage
el enent. BRI EFs BESCHAET|Icpatior for itre westetolos sipred awayhsorg e vearers SR

ent . BRI . . oL tho faxyesiere PR
concl udes W t pyghet _m%[éhﬁH%%H’g#%é@f(éh{gnE Ay 30 dh BhinBBhibation!Hdgk g the

subject matter which is regar eSent 1 nvention, It 1s believed
that the descFopwrensedinversien walue efrgreateicihen abeutii0dnotthe visspusfivichgodily

descriptions | | ' | ] vl nodeaw ngs
noani oh 11 ke TaeiacBetel BERS abuE RphuRehamuhi SO B BIRP e
el enents. Fi ghedormange mayireguogitesikelinegd thetioe maste witl mignate kagkdawandithe of t he

present i nveniyoar-akinRRcd He WIS isGHbibYdY the aftilee Hcech HS dsoPent

IQ i
structure, the | oéygam ng sur‘#’aqe of the diaper faci ng\ the'viewer. Figure 2
i s a schemat i articlegifthe/pregerifinugntierpimay seduse Jivg ieelihead afdarms deitheoversersur e

Acceptance Undgh oRGEfHYTiRoAIESheY B4R, bGTeFIERRI SsdoBRIRENRT bt Of

structures. Figure emati c side View of an apparatus ch may be
used to neasufmeve@estst arshespediallyippy faceat i on Under Conpressed | nversion
characteristics of structures. Figure 4 is plan view of a piece of the
apparatus shown in Figure 3. Figure 5 is a plan view of one enbodi nent of
t he present i Agedrdingiio Ape AsREchofithe ereseatinventiay. thererie prayidedias absadent/i ng

S Ealr ;gtznge’ t herRrbavidd et wAIST 86BN sdddBd Wit FégidREpgttel BSthE R&laist CVO
region and a crotch region disposed between the first waist region and the second
waist region, the absorbent article comprising:

a liquid pervious topsheet;

a liquid pervious backsheet joined to at least a portion of the topsheet;

an absorbent core disposed between at least a portion of the topsheet and the
backsheet, and

a waste management element disposed in at least a portion of the crotch region, the
waste management element including:

an acceptance element having an Acceptance Under Pressure value of greater than
about 0.50 grams of a viscous fluid bodily waste per square inch of the acceptance
element per millidJoule of energy input; and

a storage element having a Storage Under Pressure value of at least about 0.70

grams of the viscous fluid bodily waste per square inch of the storage element.

According to another aspect of the present invention, there is provided an absorbent
insert to be placed in a wearer's undergarment having two opposed end regions
separated by a central region, the absorbent insert comprising:

a liquid pervious topsheet;

a liquid pervious backsheet joined to at least a portion of the topsheet;

an absorbent core disposed between at least a portion of the topsheet and the
backsheet, and



4 .1 4 MAY 20p2 PCT/ US98I 24389 Figure 6 is a cross sectional view of the

di aper of Figure 5 taken through 6-6. Figure 6A is a cross sectional view
of an alternative enbodi nent of the present invention. Figure 7 is a plan
“view of one enbodi ment of the present invention having polth YA¥ 2402 away to
reveal the underlying structure, the body3Bacing surface of the diaper
-facing the viewer. Figure 8 is a plan view of an alternative enbodi nent of
t he present i AWasts MaNagempant elemens digposediinehlepgiriaportiomplihe sentrad raieyent at i on
of the relati | g@gﬂ 3 Under Pressure, Storage Under
Pressure and Ifmm?gébs?(? P?Qt oneﬁ%ﬁﬁé%o%dé@ed | nver si on val ues of exenpl ary
structures. FRyaeeepianceslement hiawina andeseptgnesHndalIPressyrevalve at greatepthaphe

rel ationshi p hgsweehd Qgﬁnmgfbtf %yr\‘/f‘s%o&@fﬂ% b%i@%ﬁéﬁ@per%q‘%ﬁégiﬁcwmﬁé aEEépaitee and

retention val ues of eXenplary structures.” Figure 11 is a 2-di mensi onal
gr aphi cal repelesent pgriroiliJogle oheneray ipPub@sHi p bet ween Accept ance Under

Pressure and SLRTEAPCRRnFRESS YR PUNRS e BXPHI S ENBLIEH B RHZRSiA Pl OUT e

12 is a 2-dinmensio epresentation o e relationship between
retention andOi7@asains pitheiviasoumthad badiypvasie per davaes isthaf the stesageglemgetpl ary
structures. Figure 13 is a 2-dinensional graphical representation of the

rel ati onship between I mmobilization Under Con]lgressed | nversi on and Storage
Under Pressure val ues of e | HE; INAS| s a 2-di mensi onal

graphi cal 1 epr esentygiji O QeclilsiidiPAoel.ABS Wik cRFhYBSRcThY SR iey Pressure

and Receptivity Under Pressure values of exenplary structures.”
distinctly claiming the subject matter which is regarded as the present invention, it is

believed that the description will be better understood from the following descriptions
which are taken in conjunction with the accompanying drawings in which like

designations are used to designate substantially identical elements.

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

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

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

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

portions cut away to reveal the underlying structure, the body facing surface of the
diaper facing the viewer.
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| NVENTI ON As used herein, the term "absorbent article" ref 4 dbZces
whi ch abso ontai n body exudates, and nore specificall to

- devi ces mﬁ&?’%é&‘pr aced against or in proximty to the bod;ﬁ%@ﬁﬁé“%@ar er

to absorb and contain the various exudates gischarged fromthe body. The

. term"di sposable” is used herein to descri be absorbent articles which

general ly are not d tq be | ered .her e restqred or used
as an absor bent art%ﬁg’g?lsgcmsfﬁ @'03 V'?‘ﬁtogﬂt'fe aR"-éWB 35’%8&‘"8?6@363
single use and, preferably, to be recycled, conposted or otherw se di sposed
of in an environnment t r) i

"di sposed” is used t%%éa%?%gtélg‘#eg %tg%lt sl)ew(ésﬁﬁsﬁgfﬁamgg c’Fnb ?@?ﬁi@td&mm

(j oi ned and pod¥eSERHEMENtioR. 3 particul ar place or position as a uni tary
structure with other eI errents of the di aper or as a separ ate el enent j oi ned
to anot her el enent %f }Jsed P term"j oi ned"
enconpasses confi gura8¥s sls P’éb’iﬁ"aﬁ QP% “dio PIFSeY dnyeagion having
anot her el errentpohtonafctxt Awiagtd hewesll tﬁmntiexdymgetrhomtep tHehtsodst facingSuefaBd bf thend
configurations wher element is indirectly secured to anot her el enent
by affixing thg@f“eg?ﬁﬁtﬁﬁbvten’te&rnedl ate nenbers) which in turn are affixed
to the other element.) A "unitary" absorbent article refers to absorbent
articles which are f p t Oy

coordinated entity s?gélﬁ % ??%%q}r@t’ %éﬁléigréagﬂfgrgrggbd&en%u ?{vg%ﬁgrtts
| i ke a separat éovedtiger and |iner. A preferred enbodi ment of an absorbent
article of the present invention is the uni tary di sposabl e absorbent
article, diaper 20, shown in Figure 1. As used herein, the term"di aper”
refers to an absor b&MUrerY jit |3 3gkimensipra) graphica)y reprgssitation of fhecesiationship
per sons about bbevdeﬁchpahe@UnaaePwsa&enStotzrgeeUhmnPﬂemaé 20d dRivhobiBRtRNt O

ot her absorben pence bri i hconti nence

under gar ment s, bé@ ¢B@Rfesfer¢g[8ﬁr§m“ ﬁ’fﬁ%?@' g’ﬁ'ﬁmﬁ Sners, feninine

hygi ene garnents, w pes, nops, bandages and the like. Figure 1 is a plan
view of the di aper %LHE o'l BT£§ sioﬂt{ﬁg{dpﬂﬁalfx‘ eJeh@hoH“&ﬁ q%t idtiolship
portions of the structure being cut- nor e ear

construction obetyesn eﬁcgpr@ancszndpné’rmmer Sterage Wnder Bmﬁm angd r¢ipRtion Yadees<oft he
wearer is oriegi@fplaf@hRfurdie viewer. As shown in Figure 1, the diaper 20
preferably conprises a Iiquid pervious topsheet 24; a I|qU|d i nper vi ous
backsheet 26; an absorbent core 28, which is preferably positioned between
at least a portion @ligirbellt 3gsiBdimeidional gtdphicahcégabszatatidh; ofS thderepaivnkhip30;
el asticized le S e t ature 3 pd t

system gener al ?y&%ejsr éﬁgﬁp"ﬁﬂﬁ bﬁ%&a&é&&% |afs18s§%rg y AU upgesg&? Qﬂhé@ o
first waist regk@nplaﬁ’staww@ond wai st region 38 opposed to the first wai st
region 36 and a crotch region 37 |located between the first waist 14 MAY
2002 -WD 99/ 25294 6 PCT/ US98/ 24389. ion and the second i St region.
The periphery of th&8HEEr ISZGQQIWt%éggWhPHbr%?%Pmé‘BBe felationshipe
20 in which theetweegi tetshitionl arll 3fendHilization JBRaER IoynpRévsad | iverdsiont Relues of

| ongi tudi nal centerlin 1 0 of the diaper 20 and the end edges 52 run
between the | ofOTERIANHCEHEes 50 generally parallel to the |ateral
centerline 110 of the diaper 20. The chassis 22 of the diaper 20 conprises
the main body of th i t S ion
of the absorbent co(r%ea&gp@nd %rze er é’%tm‘s agﬂfca?? \E/ggﬁf‘agmﬂ O#% I.elﬁ}oq‘gﬁlk

t he topsheet 2hetwedn tinandlulidating dindes Cdnﬂprt:h;ed anwt?lbermda?%@tag# éJI@Gm?WS%@ a
separ ate hol de &E&“ﬁgasm s 22 generally conprises the hol der
and the Iiner.Rl@(g)érjog‘;()! ?%I el t he hol der may conprise one or nore |ayers of
material to formthe outer cover of the article and the liner may conprise

an absorbent assenblpynirBcl4ugi - &ﬁ&ﬁ%ﬁ?@a{pﬁtdﬁﬁ@&&éﬁﬂi&tloﬁn@fﬂﬁ PbafriaRipt
core. In such %gses he hollg‘drF g]gd/or t he ner ?e a fasteni n%

el ement whi ch PEMFERSIqTagso | pden Fiessiiee and d#eéegt“f' Suf TSR Vet
use.) For- unit exemplagostheniresarti cl es, the chassis 22 conprises the nmain
structure of the diaper wth other features added to formthe conposite

di aper structure. While the topsheet 24, the backsheet 26, and the
absorbent core 26 nmay be assenbled in a variety of well known
configurations, preferred diaper configurations are described generally in
U S Pat. No. 3,860,003 entitled "Contractible Side Portions for Disposable
D aper” which issued to Kenneth B. Buell on January 14, 1975; U. S. Pat. No.
5,151,092 issued to Buell on Septenber 9, 1992; and U. S. Pat. No. 5,221,274
issued to Buell on June 22, 1993; and U S. Pat. No. 5,554,145 entitled
Absorbent Article Wth NUI t| pI e Zone Structural EI ast| c-Like Fil m Web
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having a thickness of about 0.012 mm (0.5 nil) to about 0. 0%1MAM {20

. mls). SU|t Eggzggacksheet films include those manuf actured "}-Srs’?/g%gg,% y

~Industri e¥9

f Terre Haute, IN and sold under the trade namnes
10962 and X 10964. Ot her suitable backsheet materials may include

. breathable materials which permt vapors to escape fromthe diaper 20 while

still preventing exudatespf 26. Exenpl ary
breat hable materials may TT ' , honwoven
webs, conposite natéf |U<§1=Cb hergih t@mterml "rﬁb&ﬂshvécﬁm@ﬁ'i/\mf@”ﬁ todbvicemmdiich absorb
m croporous fiJnARohufi b Qﬁmateé%unﬁ& k4 -If@étﬁ!d \Qe fch%?e?_?({ nder
t he designation ESPO R ﬁ%' e%gmlcaHj & “HiCes it édjnde

ay
t he desi gnati GI$2ERKAT FEEP‘OSHF’%EH @eﬂ?oééftq{ém @’eé@ﬁﬁbéﬁ’%oéb ﬁ%ﬁ é?ﬁ‘&lmsth%d#ﬁ?‘ism ng
pol yner bl end&x@ﬂ@te@dﬁbh@:@écﬁfrﬁmqm bbddP aPheGerR Odigposable" fd ured RBrid to destrieder
t he name HYTREL blend P1 h Such, br eat habl e@%%éu ga grl aI ar.e
described in JPSHPEPT AHC sIW igh geqerally are 1ot ge pgeg °rp(l§ Fivdifed
on June 22, 198&ored driveused e anhbdorbdnt albicRofik., alvy are preterdied go bbﬁxscﬁdé@ﬂfter
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“accept” or "acceptance" refers to the penetration of a st rluttr‘lm(azlggz
materi al s d thereon. Specifically, the termaccept fgé he
penetrati oﬁGgﬁgbgtructure by a fluid when subjected to the P?orn t?ons set
forth in the Acceptance Under Pressure Testy, described in the Test Mt hods
. Section. Penetration is defined by the passage of materials through the
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of the article _Should he copfigured as they woul e durlgl%eegme use,
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is required (i I'ven anount of energy input | over a |l onger
period of ti ne?onstae%t eOdois Egnyol'| Whtfhbwaﬁ Pybl'&@é@ O %elgé‘ﬁ T bel PRenvils e
managenent el enent 120. This is inportant because many sources of energy in
actual usage conditions are of short duration (e.g., wearer novenents).
Further, the properties of the viscous fluid bodily waste vary consi derably
bet ween different wearers. Therefore, the absolute amount of viscous fluid
bodily waste that will penetrate a structure having a high viscous fluid
bodily waste penetration per unit work or per unit power will be greater
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Under Pressure capacity is too |low, the absolute quantity df 4 NAYC 3082 1 1 ui d
. bodi Iy wagj@ oéhabs can be stored away from skin access per upétusgseassdf . the
- structure WI? be reduced. Adequate storage capacity is essential to reduce
the probability of |eakage and the area of iskin contam nated by vi scous
fluid bodily waste because viscous fluid bodily waste that has been stored
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further in the Test Method Section below, is nmeasured in terns of the
percentage of the viscous fluid bodily waste or analog that remains in the
structure after the structure is subjected to an inverted pressure cycle,
as described bel ow. "Retention Under Conpressed |Inversion”, or "retention,"
is an absol ute nmeasure of how nuch viscous fluid bodily waste remains
stored under stressful usage condltl ons. Pref erably, the waste managerrent
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accepted by the waste nanagenent el enent 120. More prefera%)l y, the waste
managenent-we ®meris 120 shoul d have an I mmobilization Under Gampusesas3so

" Inversion value of at |east about 80% and nost preferably at |east about -
85% of the viscous fluid bodily waste accepted by the el enment 120.

. CGenerally, Inmobilization Under Conpressed |Inversion val ues between at
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of the accept a(ﬁrce ef%‘r}%%?f %gdl%%@bﬂéto?%orlrgeg P%B%Omggﬁ%f%?é?bgﬁgr%}ﬁrge
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portion of a |'dgpeHabteningi Sytsbmndor DespakableEligpesd idsaéd re Bueld @aKebventber t1be
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of wearer in proxi mhedigperi20amyy alsesonprise gids pangly 3Qadhe sidsnapels S8 myy be he
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characteristics of the e] enent, canpl e, the acceptance el enent 150 nay
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Accept ance and Receptivity Under Pressure performance of several naterials.
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par anet er I'ni ng suitable acceptance and receptivity p rmance has
been found to be related to the total effegfive open area of the acceptance
. element 150. To achieve suitable total effective open area neasurenents,

the acceptancey %'@%P&H%eﬁo?%e?@élndeﬁﬁ gdﬁataﬂ ré Y§f§9%isguedg§ éé\.feﬁle&{ §%}qum8ér
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Ool. 10, |ine théerpOrdted héteinlbiyrefetéhoaf U. S. pat No. 5,342,338 entitled

"Di sposabl e Absorbent Article For Low Viscosity Fecal Material " issued to

Roe on August 30, 1994, which is hereby incorporated by reference herein.
Storagg El ement TheThesdiapere?@gunferably] further inch@iesf legheuffs e whichnaviden
preferably als Beld e85 SaifmehCs £ p of
storing vi scoui(si)mt)rod‘{:qJ w%tlstes accgu %Hﬁoﬁ{ehe g%gggctlag%sggﬁeé C&ﬁ@n&? %QA Pe

ot her overlyi n§ fFréF;deF‘Iéﬁ eg o 14e, EP%f@PF@dCléfﬁS@dm elastics cuffhe ‘étsorpaﬁé@t
el enent 152 shpgbelo0® \describe: Qr@ﬂﬂ)skﬁlé%a f QhIH Srovidedd @int@ABEME 18 6Berding N2

of viscous flujd.bodily wast er abl the st or age .el epent 152
Shoul d be- abl chavinict 5K T35 i Gne PhameRe.BTH: TBerBher 1o R Ve 4h elewireleg Qutt
bodi |l y wast e. Cﬁ\@aketmge:uﬂbeﬂé dHakent Nosed,808)1 Z@)ende4,009;803 issdedstonAiid ebsl. ahl e
to store great n ui

nost pref gr ablife/ébr&;}gtb esrelblt§ gr?}l g(b}\ég{dh %Olfglg b %%g#’&wfei Cg‘é%&-ﬁ% lép%\’%ﬁ ?/'ae\%gte
General ly, St dmge (stahsk-urPredastigized \thpmemnmeton&ehwatchlxmvoathwpn@mgﬁ iofi 2
and about 10. Ong/jepJegidds. b%‘ﬂe%t aﬂ%“4$9??% ind 41'79'5 qu%suﬂ:ﬁ 18 Eé»béb% Bave

been found to be acceptabl he storage el ement ocat ed

anywhere in t heSRISEbRIr 220! 9%%@@@ Dragop sor Janugry éel t%at respeciyely.agescribe

el ement 152 bedx@;mﬁwlteldtaieys IRASHC ded] RUffY ihfluding gackringINEE agd darridr cuie. In
and/ or topsheet

f,.an uchtht vi.scous fluid bodil cept ed
by the accept a‘w %%Wtexrf’s g?blefptresatts é’égpgft ‘#ttwach cuffe Wi
( Enbodi nent s alloeon,castcbaqril&datjovd:er ein the diaper 20 has no topsheet 24 or
acceptance el enent 150. In such cases, the bodily waste may enter the

storage element 152 directly, w thout passing through any overl
structure.) In any Egg)@dxments of the present invention may also include pockets or recetvmg

and containing waste, spacers which provide voids for waste, barriers for limiting
the movement of waste in the article, compartments or voids which accept and
contain waste materials deposited in the diaper, and the like, or any combinations
thereof. Examples of pockets and spacers for use in absorbent products are
described in U.S. Patent 5,514,121 issued to Roe et al. on May 7, 1996, entitled
"Diaper Having Expulsive Spacer"; U.S. Patent 5,171,236 issued to Dreier et al on
December 15, 1992, entitled "Disposable Absorbent Article Having Core Spacers";
U.S. Patent 5,397,318 issued to Dreier on March 14, 1995, entitled "Absorbent
Article Having A Pocket Cuff"; U.S. Patent 5,540,671 issued to Dreier on July 30,
1996, entitled "Absorbent Article Having A Pocket Cuff With An Apex"; and PCT
Application WO 93/25172 published December 3, 1993, entitled "Spacers For Use
In Hygienic Absorbent Articles And Disposable Absorbent Articles Having Such
Spacer"; and U.S. Patent 5,306,266, entitied "Flexible Spacers For Use In
Disposable Absorbent Articles", issued to Freeland on April 26, 1994. Examples of
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el enent 152 be | ocated in the region of the diaper 20 which i AI‘I near
. the wearer' when the diaper 20 is worn. Accordingly, erred
~that at Ie*ﬁgt”’y %‘brti on of the storage el enent 152 be di spogé'&)"@%s%‘gg
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| east a portion of the core 28. Suitable materials for use as the storage
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resi stant nonwo er1 hi ? h I%H?e Si ze par} q?h"l” ate forns of open and
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pol yol efin, pelexshyrkoe capaﬂlyumteteﬂaaareipamﬁ efﬁq@alttty Cdceepting} rs;ming emd/or
conprising a cit VEI.Li en o) S rs,
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to materials Whdiregidn GRB! @aﬁ{ re%foﬂ“%ﬁ%%%'b@%sédciﬂt&ﬁwm o%l@'xﬂ:él@de)& iAGhi,on.
The term "macr oporous"” refers 1

PCT/ US98/ 24388iructyge; ot glement ﬁaeh ﬂbﬂlﬁGPE‘sZ‘{ doleg ghffe eico lélfﬁfe@ffe &mbpﬁlé?'iﬂts
transport of fHeuakte gRRA @Idmf eremehﬂ PRIEeCat@ Mthe redibRof tequrticle tat i3heéd

i ameter ) OnERHESB it i FenR e bR 0% Whek AR CBlPs s s 4 gnf Sl diepge "
el enent, havi mdepositsdommgrreasthe wasteakaregement eléroent 1205 mi I limeters

avail abl e as XPL-7124 fromthe 3M Corporation of Mnneapolis, M nnesota.
Anot her enbodi nent includes a 6 denier, crinped and resin- bonded nonwoven

hi ghl of t having a Afaused heesighthe derm tuisepusrfinid bodBy puastenar YFBWY agnerally
Company of W L g e A e e e e et
may i ncl ude OPQ%’él d“g) st‘llia'éaf’ %??h ﬁ cl et shear, saig ogdﬁgtlgsﬁ&eé %ld’ g

inhalnce or cha ﬁe%sm): xﬁ@kfpahraﬂ&ﬁy Eﬁ’twef[h%mﬁhgg ngaﬁdiliG)fj tP 2t afont Neseelshemnt .
n alternate e aal ne StO e el enent cl.udes a nacr

oar i cul ate s oD @roded St reRe Fif g purleuRRs Pod EPEoHsd siresses
172, nonlimt rhagmxaanmsreﬁdremder whteniscat dbb el ab20 Begrees€ ahd J& Gream§ . pedime

macro particl Y/ e I |~ Si

about 1.0 mm gﬁ%é( u a%%sﬁ% %eti’%’c rarr%?‘gﬂ%ggfceofa ﬁm ﬁ@\eg%mé attég?rrm and
about 16 mm mmveat 2-’palr:gn69$ &aaslusmamre sheap ree}nnﬁmrr@#mdr far, deamlmng
particles |arggtodityass ﬁ'&ﬁ%re%’é i$ dE8H BELinG i Pith& TR sk MERDY sédtivn Ha.ng 2
nominal size of aboUt 1.0 mmor greater are those which are generally
retained on the surface of a U S Standard No. 18 mesh sieve screen.
Particles having a nom nal size of |ess than about 25.4 mm are those which
general ly pass through a U S. Standard 25.4 nm si eve screen. Particles
havi ng a nom nal size of 16 mmor greater are those which are generally
retained on the surface of a U S. Standard No. 16 mm sieve screen. The
nom nal particle size is measured prior to incorporating the particles into
a storage eI errent 152 for testl ng or use. Partr cI es havr ng a nom naI si ze
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172 may be made fromany material suitable for use in absorb tf 2es,

i ncl uding t ials described above with regard to the a re
28 or the ts‘?g?%geﬂa ement 15?7 . The materials used in the palt}t%ﬂjc/‘?sggb‘i#g-rr_ay

be absorbent, nonabsorbent, m croporous, mag oporous, resilient,
-nonresilient, etc. or may have any other desirable characteristic. Exanples

of macroporous abso -er ' he {or b articles 17
i ncl ude hi ghl of t no‘f‘ngg%gn‘{s%‘gﬁie‘gl‘%ﬁﬁc%%gngr centice gﬁé&ﬁgghesgengkgwggg? 4nd
the Iike. O hestrags bematerisledenasited therente Spdcifidablyi thetatm scceptmfbisanthe
channel fibers pefsiiiohof alstfuife ggtaeﬁllial\ﬁleﬁléﬁﬂ'e@t%dﬁU et @tﬁﬁiﬁﬁ(ﬂl@ bt RPLYH%RS
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material, etc. ),or i u .. m xtyr i [ articles 172. The
m xture may behheonr%%%%lo%% %&tog‘rté(%enégu%@inﬁg \f}\%’gﬁF?a{F%Pﬁ’e%r 17‘2:63%9?'?19’3
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Once viscous fluid bodily waste has penetrated the waste management
element 120, it is desirable to store or hold the waste away from the wearer during
the remainder of the wearing cycle and away from the caregiver during the changing
process. As used herein, the term "store" refers to the physical separation of material
deposited in a diaper from the body-facing surface of the article such that the
material deposited in the diaper is not immediately in contact with or accessible to
the wearer's skin. Storage Under Pressure, or "storage," is measured as the amount
of material held in the structure on a unit area basis, as described in the Test Method
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other hand, is 2 measure of the amount of material imbibed normalized by the
amount of energy that was expended or power that was input, respectively, to force
the material to penetrate the structure. Although each of the numbers is of value by
itself, it is the combination of these parameters that gives a more accurate picture of
the overall performance of a given structure. For example, the storage capacity of a
structure may not be fully utilized if the energy required to “fill” the capacity 1s
higher than the energy available in a given usage situation. Conversely, the
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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
Under Compressed Inversion," as described further in the Test Method Section
below, is measured in terms of the percentage of the viscous fluid bodily waste or
analog that remains in the structure after the structure is subjected to an inverted
pressure cycle, as described below. "Retention Under Compressed Inversion", or
"retention," is an absolute measure of how much viscous fluid ‘bodily waste remains
“stored” under stressful usage conditions. '

Preferably, the waste management element 120 should have a Retention
Under Compressed Inversion value of greater than about 7.5 g of the viscous fluid
bodily waste which penetrates the structure.  More preferably, the waste
management element 120 should have a Retention Under Compressed Inversion
value of greater than about 8.0 g of viscous fluid bodily waste, and most preferably
greater than about 8.5 g of viscous fluid bodily waste after being subjected to the
Retention Under Compressed Inversion test, as described below. Generally,
Retention Under Compressed Inversion values between at least about 7.5 g and
about 100.0 g, and between about 8.0 g and about 100.0g have been found to be
acceptable. Under the same conditions, the waste management element 120 should
have an Immobilization Under Compressed Inversion value of at least 70% of the
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control |l ed st ress r &egﬁﬁlgrhw ﬁﬁggrétbﬁﬁw ﬁ&fqté%}r%tve@&ilsls)malggﬁﬁn‘gl e rom T. A

Instrunents, Inc. of New Castle, DE, as nodel nunber SC2100. The rheoneter
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rigid horizontal first at onto Whl C ace seca
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The drive m)to‘ﬂl@@hj léﬂttm ﬁur!}‘élﬁgﬁir dras examplepthe absashenthartiglej o€ the presenp
suitable sanple (typically 2 to 3 grans) 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 | arge pieces of undigested food
material (e.g.) seeds) are renoved. The first plate is raised into
position. Excess anpunts of the sanple which are displaced beyond the

di anet er of the second pl ate are rermved u5| ng a spatul a. Wat er is then
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" PCTNS98/ 24389 1 /sec, the viscosity = k. (The plates are maintained at 35
degrees C throughout the test.) Acceptance and Rece tD |Vl tt-¢ NAYe00?

. Pressure Age%hbessge Under Pressure is neasured by the foll opefgségfbggrhi ch
“.uses the apparatus 139 illustrated in Figure 2. A hollow plexiglas cylinder
| 40 i s provided nmounted on a stainless steal plate 142 about 9.5 nmmt hi ck.
The plate 142 is a square, about 10.16 cmx 10.16 cm (about 4 in: x 4 in.).

The cylinder JA¢ertidd mapinelude i atpiiteng astdiagdbleneht t6. rﬁm&@@tvis@&'ﬁﬁﬂﬁxd

(about 3.0 inch %, an insi de di aneter ofl[§08cnt|rreters i?é

i nches) and aﬁ’ §f] SYREES YL 8,Sepgratg 1 ?Hﬁf‘& HRG 5€-2 SOHH@ dyis The
bot t omI Ff t he deyirabieeto bé0 ablet emdidelniflyosuitdbée phmmﬁﬂagge%im%a{mi@ adout
3.5 I rreter vent s r.o eaki

outside t he. adtimptfizaioR el VPR Redsi AE it ellefied SChabhi For @i igihral
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provi des 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). |f desdceprncd Blemeat ght 144 may have a handle 145 to allowit to be
easily inserted into and renoved fromthe cylinder 140. In such cases, the
conbi ned mass of the handle 145 and the cylindrical weight 144 shoul d equal
24.6 grams. A sanpinea prendd embodiment tofirthe preserd inventisn, ther wage eptragereensnder
Pressure propeidhéd 1% RAQUACHn dtRESREPhitals &r RbeRind! bichlcR{MI30. ©re! | g
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Filtration, Inc. Pen | vani a a 025, having a
basi s wei ght é#ecamfb\my Yod ﬁr%ﬁ%suﬁeper%ﬂv@ce tﬁrf@m&%m e eé’é@@mﬂeyfomm%

of B Steve a”‘é”*‘“‘}’?“‘“%“‘%“ﬁ“@?&f s Toxt T 6 ALy 2ot amo O e ble
of a Stevens-Farne e exture y i]l able
from Leonard kg Jirthery pnly, the H%‘f'é‘?‘gﬁg VIRYE, HPﬂeﬁ?f{‘lé'bgaitégg%
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The cyl i nder fﬂ@t‘éﬂ?llaggél?% ﬁméelﬂf Agglggﬁ{l e 146. The two 625 gram wei ghts
156 are placed on opposite corners (di agonally) of the plate 142 to
stabilize it. A syringe having an opening of about 4 to 6 mllineters is
used to dispense approximately 10 cubic centinmeters of viscous fluid bodily
wast e anal og 166 (Anal og A as described below) 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 mat eriai anal og made by mX| ng 10 _grans of

- —~ - S~ 1 . o




~ ~ MAY 2002 -WD 99/ 25294 PCTNS98/24389 . 37 V WR Scientific Products

Corp. of Cincinnati, Ohio, Catal og # BR4553-64, affixed to hﬁ ﬁ?[]zrrr ng
shaft BR4553-52), is used to stir the distilled water. The! gropel | er""speed
shoul d be cws9a5294at 450 rpm during m xi ng. The m xer shoul PATAISHSR4IBIr_t eX
wi t hout splashing. The Carbopol is slowy sieved into the water so that it
is drawn into the vortex and m xed w thout #orning white clunps, or "fish
eyes". The mxture is stirred until all of the Carbopol has been added, and
then for a period of 2 mnutes thereafter. The sides of the bow contai ni ng

the mxture should b?hé%&@e%%c@ chéif. 136'thas AU Rx%te]r %@ﬁu@ﬁ,ﬁér%s
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speed (about 50‘{ for about 1 mnute to ensure the mxture is

na

honbgeneous. ﬁ\ should, if prepared correctly, have a "hardness”
val ue between 55 and 65 grans. Hardness is neasured using a Stevens-Farnel |
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about 1 mlline er f he urface f t he nalo Th rob
162 is moved dd 83 34 e @Ps obtherugicls pieniied B be Toghtdl feat dfe RisSRRe
st opped. The Hazmisand to 5rd\dim=: amzmcapmmee&lmdﬁd 50essithe budy-Side dmer incthantegicad

by th b
The anal g shouhbhatydlls a5t 8 oF b tpondel ¥ BTHE' Rt B Realdl ol 40 T HAE
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Once the pr Operelé’xﬂa&tﬁtso%cl%c%%%%stf A{{drﬂo@@ﬁlﬂeﬁoﬁ@é&@@%‘ &Her%odﬂﬂ@ﬂt@&h@‘
has been nmeasured 1 nto t e Ct;\;tll nder i44 'S

. ram
inserted sl ow yac&fRIaREnelETReRtd 80 hay msﬁ@elaioler%r 3 rae mﬁ&ﬁrﬂf emefis iof the
rests on the sudibfi@uét ad the ab&Rb&ad corklBB oraké stbﬁger&wm(dekeﬁbmsbm) vat ed
so the probe 162 depresses the cylindrical weight 144 at a rate of 10
mllimeters per mnute until a resisting force of about 144.6 grans is
reached. The Text ur elnAsarhg zenbodlfiferits; it etayt be desipablidi¢o goovidartie diapok 20owith
t he resistance I
trigger at a reuperp; Beochihcl of ?Esﬂhﬁg béifinitoe W' RifEEEL Ifiohs of Be Hitper
144.6 grams corFispoayisbe accomplished &y pravading edifferen (acoeptanges elementst ipdheds
per square 'nChalffetQﬂ??e%?ox{se@f' fhbidy éri‘)ef QD%ggfgééi‘Jiuﬁgersﬁ@e !aéceb%ﬁ@@liménhqso

probe 162 is retracted to its sta I on e wei is renoved

ting
from the cyli ndwhicheps bgsn mamfagtueed qn ﬁ?ﬁ!’é‘f’ ta Agve §°$‘8ﬂ§)\?2dh FIIRg @fgeptance
surface of the aﬁm&k@xsﬁé@ H@&bﬂ%@%@em{cetaﬂﬁmmﬁnm&n% i vAtedeatiivei the

nen renved | B HEIE HOEY TyRA e A TRt b aa B8 i pEUEPAALR A Ee

top |l ayer 161 pascdub dluid bodihewasied. dasomk enbadimelas, iy mag elvmy be desifable to have

possi bl e. For i ere t e t ot
remove by dr agg a% gpl‘%rﬁ %%@nghéw acé)PPa? \'581 3% of ér m rIfogadnglr oélﬂe
be peel ed or I|Vlsmsaﬂmbcﬂdltthamsmuchaﬁelgj,rthgptlazymlsegmn)sarrpl e 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 Iayer of t he sanple 146 per. unrt mork perforned (in
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"TUnit Wrk (m)) = Area under the force vs. distance curve (g/m (9.81
ms2)/( 1000 mim Receptivity Under Pressure is neasure injuhlqusagm)znanner
. as Accept a r Pressure, as described above, except th Fl% I ’
"-required ?\Slﬁf‘gg)ggﬂﬁt he resistive force of 144.6 grans on theei,t O\Anrk\%g}?‘c'ljsgt‘rpke
of the probe 162 is neasured -WO 99/ 25294, and recorded. equation: ~ 4 MNAY
2002 PC TNS98/ 24389 39 Receptivity Under Pressure is cal cul ated using the

fol | owi ng Recepti vi &y: -. _Accap ~=~/ | r ur e
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Under Pr essur einsiude agertuad epnwoesrswebs, iapentured fvmd, apsrmeed & fdmspyeainas, us

139 described ghaew i : | i h I #ﬂﬁ ,
wei ght 144, an§9625 %fgﬁ’%‘ﬁ% es%‘%h‘%%‘%&?lﬁ] %ﬁren-gA%g:J]eﬂ{ee{ﬁegé%lé er é‘#léés}gure
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may be cut from aﬁ exi st.ing di ager 20, or ma‘énb c'onstrucélﬁd rom materi al
whi ch has not H8% efc8?tﬁgd”lghf‘6°t OTHPLBhPT kAgyn SU €3 Js 2 Fmhansen chfoes he
entire struct uthe performahed of otheticlearacterisicanf iheledement! fer example, the acezptanee of
the article to V] ree tor Under
Pressure perfo?lgéﬁﬁeﬁ?#% cf gec?grgeb}&bgcr ég@gé@n@,éjnérgfréggd eés%crl &d in the

St orage El enent section above, the Storage Under Pressure test is perfornmed

using the standardr E?ﬁh@»@ﬂm%@c@ﬁﬁhcﬁ %&g@ii?ﬁf ﬁdg@ﬁ%sﬁﬂ@?&ﬁf&ﬂ%nce of

structure or layers.) The sanple 146 s - C INnto a square nmeasuring
10. 16 cent i met ¥verabymatgrials. oMcepenes andaBseaptyity nbindsr Rressure, datas ffor ithe e
|l ayers of a'highividifal acopla@ibé eRhRhisedhowh9n (TaEN i fénetfled it the 8amE ik&@Hod N

t he Acceptance Upder Pressure test oye), neasuring 4 ., nches x 4 jnches, are
brovi ded The Fsohcieniare 189 Ropi XA Prarts Gard dni et risaenl SHEPleS 8RR ng
conponent s, orbdiaygescepbfthaththessampylles leéted( fdr Thleleel andudeubhlyptle eareptanent s

or layers) and fi m%gs f r ra ;1 I j t he
nearest 0.01 g?lél[trlrg[.“ tﬁ?ﬁsp I ’[ng ascgl: er'%ltﬂéﬂl&g L%Hl hs.gé?t gge‘ﬁ cﬁﬁjggnag&ﬁ}g%eérﬁ,
the top |ayer s@maed storage silement, 143 uethen shanbe tundstipiog stmctush ofithe ghsorbent
Dot aiken not t g Tt e Bldcpland ctRiCD 199 wistakln, | TU0 eufdind Sitaye ¢
def or mat i on oféi?‘ﬁéme]l“gniﬁﬁlﬂ‘geso? 43 slﬁﬁbF‘B‘a{%[‘rﬁ “‘Fﬂémﬁ% dhick 3 “"B‘Hg"'séﬂtﬁlt@"i%a may
be frozen, as ghtwear obdd3aleguiarly tspadddd4 Bheiillineeqradiaimecsd Holexml 68]j ascshwil ayer s
of the sanple 34 h e 146 shoul d.b SS ) L I
configured on ‘El'ég“’o‘{' ?P\%Zt]rgj%s‘a%r eaéraélﬁgéejtsgc%ﬁ‘agﬁ%tr? :afnéoﬁﬁ rg?x?%ﬁély%n \gm!)ltef{ Pfhe

si de intended squafeaneh.} he wearer oriented facing up and away fromthe
blotter material 149. The conbi ned assenbly

TABLE1
Acceptance Under Pressure Using a Standard Storage Element
Acceptance Element Acceptance Receptivity
Under Pressure Under Pressure
(g/inZ/mJ) (g/inZ/mW)
Hydroentangled, apertured nonwoven web 0.45 1.65

GH437 from Chicopee Inc., North
Charleston, SC

Apertured vacuum -formed film X-3265 0.16 0.27
from Tredegar Corp. of Terre Haute, IN

Woven netting (Toy Tub Bag) from Dollar 3.54 4.49
Tree Dist., of Norfolk, VA
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blotter material 149 is centered on the work surface 164 of lthéﬂﬁve)pg@g
Anal yzer 160 (described above), under the probe 162. The cylinder 140 is
" centered OMOPRRSW4nple 146. The two 625 gram weights 156 ar @GIEEAB
di agonal Iy opposite corners of the plate 142 to stabilize it. A syringe -

- havi ng an opening of about 4 to 6 mllinetéers is used to di spense 10 cubic
centineters Anal og (as descr.i bgd above throu ole in_the yI i nder
140 onto the top ofEHRATGTAISF N PREFINIRE SUHADIg agr: {TeFPAVItY ReFOBPRRRS
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then the cyli nEx%ferlatﬂQ anéagequgbg éi}mhaeersr R ViRGst [ prefdtablie af WakeE® Qlakhe
sanpl e 146, ng care 8ot t?}é any fAna, og Aremaining In the cylinder

140 onto the sEibmeterfhe ed Etfﬁsﬁvmtm tlzeniirfh'ée%w aboutr Gee

164 of the Texiquate Aﬁnin)’él&b ahdCaboyt G0ag@hromillithetarsitind héle Preferablf betwechhe
es where the top | ayer

k f 1 bl t t t
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the top | ayer 161 may be peel ed or I|fted away fromthe underlying | ayers

f le 146. Th 4 4
onaPor tesi e GeRIE H0eall B Bad Sl fed DENRIONTR T e
of the underl yprngedtuydﬁs:rxbﬁdtahéloéawpllr@erwﬁ Gald12, Hime A30nft 8.5. pao Noadsidd,
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I nversion, a cylinder 140 is nmounted on plate 142. The cylinder 140 has a
hei ght of 7.5 genti ters (about 2.95 inches), an inside dianeter of 5.08
centineters ( ches) and an outside dianmeter of 6.3 centineters
(about 2.48 inches). The hol | ow cyli nder 140 and plate 142 are identical to
t hose used in the aé@g
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pl aced on top wscquslﬂmdsb@ddm»yasterhévstamre plefsr gtgratge qlmd@tflﬁamhould

of the sampl o Tans 45 Rlory BRASIE Mt 120 ik et ?‘E&“m“ A T é‘mﬁ%s
(In order to nﬁ'&g‘?ﬁ YtgféatF'h'FhS'Bl %tl%ﬂ‘@%d’éﬂ‘%ﬁ?%mg@d‘&m?m epgrally,
Ret ent i on UndeStofpeUfde fedsitevaAiaybdiweé 0 aRastaboht 018 Wihthed absmiiol0 g/ad2 on

Sbove, the ?Ew%{sﬁ”‘tyts%f P i bty iETatve pefL R Fo BERRspRER "
using the standard acceptance el enment 150 in place of any top layer 161.
ppent not ot ot "4 The bt cLER 3ot Bl B VHAL) a5 Bl 20, o
centinmeters of Howsw:ra italb qngefbmd)tl@h thehgotage elament 182 cbpl qmm@welazoasmaied matht op
of the sanple ﬂ'égcc%h‘ﬁlch atlseena/%?%aégggﬁ)z‘:u?e{}.ﬁ/ §hcthhha VIR0 NRIERdilyS

an aqueous pol yacry € SO ut|on Twenty-two and

five-tenths (29aste gycqytahby dhe p@ﬂeya@m |etmewé 159 vmay a'bqefeﬁtfr%s%aﬂt Glemant 152.

Cheni cal - ConpaiBmbddiMehibabitee Bont¥ihp ra@aislvthekanmmedaw DO ahagOha!ttb e@tf 2200rg
of Dawn di shwash| sol uti on, ﬂvabbabl e fromthﬁ%‘iD octer & Ganb etg %

of G ncinnati, 79 Gremenhi 1o 5uch cefiest Me t"@?te R CRET

usi ng the samelmneﬁelﬁzadlrwl@rdw:mom passiggAhrlugly afy oeeidying strincttiret)hén puyoqest)| er
speed shoul d be constant during m xing at about 650 rpm Mxing is done for
30 mnutes in a water bath at 180F. The heated water bath is renoved and
the mxture is stirred for an additional 30 mnutes. The mxtwe is allowed
to equilibrate for at least 12 hours and used for the Imrobilization Under
Conmpressed Inversion test within 96 hours. Anal og B should have a hardness
val ue (rreasur ed as descrl bed above for Anal og A) of bet ween about 7 5 and

I T A~ - - A - o . o o, " .
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the blotter material 149 is then weighed. This provides a the
net quantity of Anal og B inbi bed by the structure during the Hg step
o heTs

PRfP4sanpl e 146 is then reassenbl ed, including arface

| ayer 161. Three layers of the 4 inch squ blotter material 149 are
provi ded and wei ghed. A standard storage el'enent |47 is provided and pl aced

t f the th I f blott t 149. . T | ed I
16 15 i nvert ot REETHE LGS AR omHY (SR ARdaFHed o e JEE OR Sl SPES S
the three | ayewhichfis mcateﬂmemmtevdaadrsbﬂﬁs whéih ehesdiaped D0cis storh agecaddargntit 147
ey udes @ & ATeRMA Bala el 4 bARLRor! i Sorfle Ml R242 NS08 I8

pattern of 153"r space |rreter ol'€es as shown
in Figure 4. Téret ctelgnér'/'e)faher ahsgdansmhlet Haewevesria same aipmmcm’a@chmpn%

hol es per squagg std}ﬁgb éleﬁeﬂ@l@ﬁﬁ@? ’1nc11§de$£lLl@£s? a' ﬂlﬁ'{?o%f Qm;erléﬁst reﬁlon a f%ce q

(corresponding to a Pascal _ pressure, hen geht

on the surfacecwt, thsewaisthand a decalnyase cgntam% mtsyt f‘?rtheth}éﬁ sQraﬁti‘é[r
storage el emeng elémelirﬁbeomeamthlé& sush reemuﬁdmtﬂeermbhfcﬂ@gdmaﬁém 52atisly t he

| 146 t ed t est
Facing up. Thebtgpvaey Siovedse phe bhoBifaSing iracls Bharde shat Wi
| ayers of sanpdomtrbtlﬁf amtietihescbus/ﬁuichbfmﬂy whstéd. Olnt somérainbodinlents; & mERsverd
and recor ded. ?%gesi&[ Fo $a l%eth%ngto % esr%tcfé;ﬁp ne%3§g0t| X&' %uxl? Q:tf Wearer in

cal cul ated as armun presen nt

under | yi ng | aymosingty @H@e ytspwﬂmé baﬂthewastneommvéersn, the peyiehd region).

| mobi | i zation Under Conpressed Inversion is cal cul at ed as the percent age
of the test Analog B that penetrat ed the structure (i passed t hr oug
the surface |ayer i higStoragehedsr P %Sﬁgem&tfer@quﬁbe §@mﬂe@lermm|ﬁ § mayebe

| oadi ng step WHifom! emanﬁy iyt ﬂQougldﬁU&bnﬁtabéxyeZOS ofSuthevaiativas Lthsy abé er

th t t f t U

Compr essed | nvEFRPBHITE BCUPIoP e ulaic oresa PoRmeriaer n kAT AP Mher
Conpr essed | nvosiding helinglorsoragss eigrient d 62 i with egiofyi afitdiffgrenf Storageo§nder g)
x 100% i b begbr{gﬁug{&(#a%gé "Burtitef fan ?Bﬂ%?tﬂe"s‘%?ééégi%%ﬁt isgmg{r Be Yé}HB\?z[b?é lve

exanpl es of ¢ n structures
illustrative efepdherabposbept artigle fp?@@éme qhmﬁbifi#ﬁs"E@éh of the structur es
was tested as described above to deternmine its wo 99nsz9a 43

store, imobi.ljize and re
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fluid bodily waste. %@X%SG eme ﬁéz Bl heamy JRateria ﬂr%ﬁygﬁmpﬁt#
9-13. Com-~r athodélyfesadmes; at described above. Thus, the storage element 152 may mclude a

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

Suitable materials for use as the storage element 152 may include large cell
open foams, macro-porous compression resistant nonwoven highlofts, large size
particulate forms of open and closed cell foams (macro and/or microporous),
highloft nonwovens, polyolefin, polystyrene, polyurethane foams or particles,
structures comprising a multiplicity of vertically oriented looped strands of fibers,
absorbent core structures described above having punched holes or depressions, and
the like. (As used herein, the term "microporous" refers to materials which are
capable of transporting fluids by capillary action. The term "macroporous" refers to



A four inch by four inch (4 in. x 4 in.) sanple cut froma Size 1 Panpers
Prem um di aper, available fromthe Procter & Ganble Co., CldcMAMa2§02 Oni o.

The sanpl e‘ysgwgz'bdses all the layers of the product and is t%ﬁ%gﬁ@@sghe
- Qi he™ = .

region contairning the rearnost four inches of the absorbent core.
nonwoven topsheet is separated fromthe ungerlying layers for weighing
prior to testing as descri bed above. Al of the |layers are included in the

actual test. = | LNCH: f ' - i

in.) sanple c%@?g%@b@zﬁ%ﬁgﬁp%g? {FQ(r)gfr{%‘t'}m_ flg%gr%egﬁefggbfﬁehdf oxrlnétéﬁ%
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square neter and an unconpressed thickness of 7.9 mllinmeters, avail able
fromthe @it Conpa f _Wens orgi a 991 2529 Co rative
Ecanpl 0 5 1 4 Wy JUb A aIhened Br.a gbvagk cfotnenl 3% JoHER, hetfarror m
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by the nethod scieewr Pertigles haninged norhinadrsize f lgeathamebout 2342mae@y thosetwhich

i nch by four igaﬁ&aﬁgrm&seu&w H § U52 SBindgrdl2 93T el SN BhARRSS: having a
avai l able fromthe Proct f Ganbl e Co G nci nnat i, e sa

y . .Th |
conprises al | RofEnalsigs gféﬁ I O BERALRT: ars ifjoses Whighs Are; g%ﬁ%fac"ﬁ'e“&‘ﬁ? ng‘@ﬁi on
ar eahcgni ﬁi ni hrbgrft hhéwoftabmsbsmldmrng. Egg:likhl gieve !'rt.diméxer THé &hﬁ?ﬁml_ﬂaaﬁcﬂe siﬁ:a'sd

unche ou e structure space m.)linmeters on cente agger
Fows. (see Fi oPieged PAELq iogeRB it i piticleh i Soe ERIIE] 1 (el RS,
to punching theehoPascled havingy emominal size defs 8rnbedri gre@rmars thobe whigh| abl e
as a Tub Toy ?%ﬂerfaﬂg?éé@ﬂ%éaﬁd;@ %ﬁfa@é%i‘rﬁ{]gfswﬂr&%‘ﬂnmvﬁéve's%hélhaCEd over the

structure as topshe or testing. e ‘abr asi ve nonwoven hi ghl oft side
(referred to hereinafter as the "scrubber"” |ayer) of a scrubbing pad

?}'?' | abl e as Light ﬁg:t %ﬁa@t%%ﬂﬁﬁ&ilﬁte#ﬁﬁﬁi@@efF%E9aniﬁ€%y%B&YQpﬁaﬁEm| a,
appr ox] mat ol y LavoRaRtor, 163 RHAIG: 474 ek beTOIneg: Gith ee |8y BV Sidtip Hh: o
particles of aaacure31T0MoX mayB8 joifedi® et diRéredahy ka6Wl nisank.heAlbdradtively,
aterial 149 gl SRR B R ndRiaR' &Y Shed Rt o SHEE as W rRERVAY ndimel
glue, a web, a netting, a scrim, a thread or other adhesive or nonadhesive entangling
supports. Any of the particles 172 may also be joined with any other portion of the
diaper structure, such as the topsheet or the core. The particles 172 may also be
constrained in patterned, three-dimensional regions such as pleats, "pillows", and

pockets.
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scrubber particles. The woven netting described in Exanple aval le as

. a Tub Toy DoIIar Tree Dist., of Norfolk, VA is pl

.scrubber p‘g‘:’?*”%’gs to formthe structure to be tested Fxa ?ﬁ‘?ﬂrﬁﬁ&s&

of the scrubber particles as described in Bxanple 3 are mxed with O. 35
grans of strips of a foam absorbent material having a basis wei ght of about

45 grans per square meter (as described” in U S Pat. No. 5,260,345 which

is incorporated herein by reference)._ The strips have di nensi ons of about
19 mllimeters in | &hgyindividual partiqlesib72mayibs madedrom anymaterigd pwitable for a1s¢ n

thi ckness. TheinSgsibeat aﬁﬁ:’lés‘ Qh@tﬁd geth@lzﬁhehbtdt&tdcmra&vé@wﬂw@g&d 118 Ghe
area of approxr rra {gécore hi ck untl " foam abs nt ma,terl al

(described in o) 897‘“?6? o 155 i o?‘Bt?F‘%‘Feﬁe er enpagticles
refer encg) haVIbﬁZgI xaajoabeSallmir\géﬁt QionlhBﬁc;rbéxaann_ﬂFbpcﬁgi_m@r gmamf efous'llsohielsmlemen
nettrng escripe A e val | a e,.as AU o ar ree
B st M908 CNor (et BEP o may Wik, A SuF RsiFible KRirsbRond " BiAnid of
be tejsted 1. 6Bagppersus fabsorbestc matérials paitable| fo5 we tedh ipaditldsn | Exanglhde 3
are mxed wt E}(lghl%ﬁ xﬂ)&m X o § Pf&ﬁnst 'Bﬁm{llgé‘BTﬁPeSQr PS s'lﬁ&% %w

ﬁ , ri st ri t ed

described in er partic S are
over a 16 squaqbéorbﬁemgteeﬁlsmm esliudesigrhats; capillagyehamed ﬁhmse@ﬁmrérqmrgge

described in Eﬁaﬁﬁbl@ stich &Y adub@:lab@rﬁéntapoT%efEOlétcBaHoBzEB?,Hib@Hﬂ bzﬁ—hcf& §§2 [?n§}

of Norfolk, VA is. ced over the m xture tof t he ructyre to e
Cestod U165 domms PG BHaL semmibys e Floscr el Bkt agbims Radkisg BRiengls: o
| ayer ed ?)ver Osyathegit fl&rs;fgelshen&psmla&d(gasj b@ﬂdﬁbxli@ﬂibeﬁkc nﬁﬁrdfetadnyd@Sﬂr ﬁbed
in Exanple 4 o r&a £ eri . The
wovon not b1 ng ME i 172 A8y BEANAR" S nshibendl Pt Wk S8 rortilachl
Dol | ar Tree D|%lttlmlcr@blaﬂbpl'bbtﬁfersmnz}’mepllﬂ'abws,cmdrth@ hike.ni xture to formthe

structure to be tested. 1 4 MAY 2002 CVO 991 25294 PCT/ US98/ 24389 46
Exanpl e 7 36.35 grans (about 127 count) of 6 millineter dianeter soda-line

#3000 gl ass bal |'s, ERFaf'PESESIsmeM %ms&mnrrsr:@ PRI RS olBaTHBleat T2ot8izst
G ncinnati, Omh@pcastn@‘ehai Qﬁc%@&ﬂ@y Gaéludaraenmmedowdtftbr&n%?arg@r% 102. SThd ps

of foam absor bent mat er| descri bed i . engt h

h t
Ohd v ot h-ar rRGRURoIg B Jineasen | RetERBPReouy o BRoh HUSES ddp THITE 4
in. x 4 in.) siffeiconpoperfieagreRlispdiad ifPacttainariak abthe storage dlememallé@r Jay2es;

Fifth Street, ch
(3 in. x 3in. E y\g?lg& de aﬂlgg%%&agggoun %P%/)%m% rom@%hﬁﬁm'ﬁ%bp
wi de 3M Scot cHNiVEYRIMRY tresEpimed qerae, paeroparoys gad "tOGa*éSPE{EN patticlep d 74 aays
balls for t eStBe%mJé'é'nSmis?y nfixéd! i oRé ms@d “ﬂmeranbher IpdyRt irIudeBloaly @sorséft
The gl ass ball an 0 bsor bent ter 8 { are distributed

W thin the o JHRE JOHCHTEIEoLALPHYCln itk ARt Drteagnt eioh WhePPiey
single | ayer de iebaraglddasoﬂneadmom enawarikds, stble asvnetting nsetriim, mpneesen bbadvem
Exanpl e 1, ava‘béb%bh g&gs&%ya&ﬁefl@%m Dol lar Tree Dist., of Norfolk,

orm

VA is pl aced ovet ure to e structure to be tested. The
foll owi ng table shovvs the Accept ance Under Pressure, Storage Under Pressure

and | mobi | i zation ﬁﬁg T %@dgﬁu&eﬂzpﬁq@s?ftféramer $cAeReh f 6dtRMGEs Of

the structures whi re describ he Exa Vari ous con@r? nat_i ons of

the data fromimgstitial veidspageot tcthabis defiped P&rﬁtPFssﬂ"‘F‘F betwesa (e Raf
9- 14. varying the size and/or shape of the particles 172, the interstitial void space 174 can

be controlled. The particles may be of any known shape, including spheres, oblate
spheroids, rectangular and polygonal solids, and the like. Table II shows the void
fractions of particles having particular alternative shapes and nominal sizes. Other
suitable shapes and void fractions are described in Perry's Chemical Engineering
Handbook, 6th ed., McGraw-Hill, 1984, at p. 18-20.



TABLE V Conparative Exanples Cl C2 C3 C4 CS Exanples 1 2 3 Ac qu‘aQ@géuma :
Pressure glinzZ/m]J 0.12 0.13 0.24 0.01 0.40 Receptivity Under ?g in 0.25
0.32 1.03 St orage Under Pressure (g/n2) 0.03 0.05 0.10
| ~mobi | i rgﬁ}g%’%’?gmrrpressed Inveriiai (% 61 79 54 73 59 o?ﬁg’?}gg’i{g‘gg? 77
78 0.84 9.77 1.22 90 1.27 20.72 1.93 73 SUBRQTI TUTE SHEET (RULE 25)
Retenti on Uader Conpressed Inversion 6.0 7.4 5.3 7.4 5.8 7.7 9.4 7.5

TABLE 1l
Packing Type Nominal Size (mm) Void Fraction
Berl saddles 6 0.60
13 0.62
.6 0.75
Intalox saddles 13 0.78
Pall rings 16 0.87-0.92
Raschig rings 6 0.62
13 0.64
19 0.72

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

In addition to its storage function, the storage element 152 may transport
viscous fluid bodily waste within the absorbent article 20 in directions generally
parallel to the plane of the backsheet 26. The transport may be active, such that
capillary or other forces result in the movement of the viscous fluid bodily waste or
components thereof (e.g., free water). In other embodiments, the transport may be
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0.8211.731.37838.56 0.7111.991. 33828. 07 1.1810.191. 34878. 4 T&NHN gﬂz ance

. of the comBigwasAgcept ance Under Pressure (Acceptance), rﬁgeug.j@ 289

".Pressure (Storage), Imobilization Under Conpressed | nver SI on

(I'nmobilization), and Retention Under Conpeessed |Inversion (Retention)
- performance for structures intended to manage viscous fluid bodily waste is

readi |y ‘appar epdssive wmbgr@waﬁs dapi sdcm@ wm&mmum&é&m&& hbeheSy fﬂ
the structures exenBI arér % e current arlltlngolgﬁp rative nples C
clearly occupyStHCHIFMBAERthe iafipenre; of e¥iemplly app 5550 114¢ g-bﬁf?é“%f Wearer
Accept ance, Stpessyee oawda:hmmbbhi Imtheanses bbpassiva tfangpore the &i8rage Riehtend 15D

the structures I res ti,on a es.,.1-7)., Ei e 9
Ehews het i f T PERIBaRY Yoiflvd 9l F’cPié“eeC?egn‘dhar"r%%g RbE ik Sy Pt dhey
of the struct uwecs)usfﬂmth doiily ematSteomay Emdrhyl mevd thipughn ther stoesgt rvgthy indmiousn
fluid bodily %§? g., as is commonly excreted by 100% breastfed

e

i nfants) versus tructures of the current art. This sane advantage is
al so apparent in the three-dinensional representation of Acceptance,

Storage, and Retent Taple MPYAQEEs StorigdU URdéO Prekbire’ géﬁém&ﬂwldawiewﬁﬁgcws
fluid bodily waste Al'(fﬁ Bqnce and St or age “Ererfg nC%pfi les (C
1-CS and 1-7) Severahinsivigyal; Siorppss clgmeph STuetiEes Sirage gm?réss&ea IHa8CE he
| mrobi | i zat i onofaindivRétat ntorage pkarxisnt.mmbmagf bé lmeaﬁxmcmhahe aatie Frhghiee ad Ihe

bodi |y vast o, TR PiEhing s DARGBIE Buiob? e YO BRRER sk irss,
and Recept i vi texcepideat thedpdividuabstoyageceiements l1|58 dro désted smaraee: frofi brey other
particul ar enbﬁﬂfcf{ggtaﬁd Q%:\c/i&hg s%ﬁﬁﬂ"ﬁccleﬂt‘éﬁég f@@eh@“f@%beﬁﬁ éf.!uL dard E@Jepgm@@d

descri bed, it wou Ious to those s at var

ot her changes demenfoldiOris a stainipss-steal viee slathel vaer IYuStandard Gradg) 16 ESrthfh@:Sh

spirit and scopgilgbletab#9226T3t i MdNadtér C4eB5aply CImpLlyITCHifgs Midioid.N t he
appended cl ainms all such changes and nodifications that are within the

scope of this invention: 1 4 MAY 2002 48 What is clained is: 1. An
absorbent article having a first wai st region, a second wai St reqgi on
opposed to the first waist region and ag { Fegion di sposed bet ween t he

first waist region and g éﬁ%? rq,r?lssurfbmggltg‘;éﬂpgd%cc ous E rgfalrtl cle

conprising: a liquid perV| per sheet joined
"to at least a portion of the t e n absor bent cor bet ween
at least a portion of the tops Sgg‘%? Elt?’?]’e}ﬂhe backsheet e%‘g'la?oeafg
managenment el ement di sposed in at least a portion of the cr stg)ﬁ region, the

oot e TenaseTent ShaNRTh 105 il PohyaeaRRRPRARSByge et Moo o0

Accept ance Under reater 0.50 grans of a
viscous fluid bo ?'9 é"cﬂ'é'?t %ar e inch of the acceptance el enent per
mlliJdoul e of enelpq;:y) limdplgte;lenmndof Comparative Example 5 0.52

without apertured vacuum-formed film topsheet

Large-cell formed film of Comparative Example 3 0.70

without hydroentangled apertured nonwoven web

topsheet

Scrubber particles of Example 3 without woven netting 1.14

topsheet

Mixture of scrubber particles and foam strips of Example 1.80

5 without woven netting topsheet

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




a storage el ement having a Storage Under Pressure value of at |east about
0.70 grams of the viscous fluid bodily waste per square inch b# MA¥ Zpor age
.element. 2. _Th £§orbent article of claim1l wherein the acceptance el enent
has an Accéﬁ@gﬁgg ®nder Pressure val ue of greater than about RETAS9824388 of
a viscous fluid bodily waste per square inc? of the acceptance el ement per
mlliJoule of energy input. 3. The absorbent” article of claim2 wherein the

acceptance el enent has an Acceptance Under Pressure value of greater than
about 0. 80 gra:@%@b@@%@&@% uid bodily waste per square inch of the
acceptance el enent per mlliJdoule of energy input. 4. The abao(rjben}:) article
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bodi |y waste pdreSHPL-the,iAmgpilization, B4 : mmobilization 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
which penetrates the structure. 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.

The immobilization element 154 may be any material or structure capable of
reducing the proclivity of viscous fluid bodily waste that has penetrated the
immobilization element 154 from leaving the structure. Thus, the immobilization
element 154 may include a single material or a number of materials operatively
associated with each other. Further, the immobilization element 154 may be integral
with another element of the diaper 20 or may be one or more separate elements
Joined directly or indirectly with one or more elements of the diaper 20. For
example, the immobilization element 154 may be an unjoined layer of material
disposed under the storage element 152 or may include all or a portion of the storage
element 152 which is able to immobilize and retain viscous fluid bodily waste, as
described above. In any case, it is preferred that the immobilization element 154 be
operatively associated with the storage element 152 and the acceptance element 150.
This is necessary to ensure that viscous fluid bodily waste accepted and/ or stored by
the article passes into or comes in contact with the immobilization element 154.
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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
Efficiency Absorbent Articles For Incontinence Management" issued to Young et al.
on September 15, 1992. Each of these patents is hereby incorporated by reference

herein.

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



viscous fluid bodily waste accepted by the waste nmanagenent ﬁlrﬁé@zm‘m.
The absorbent article of claim 13 wherein the waste manager*e t el g}t has
a ! 4 NAYoA8BZes0 Retention Under Conpressed |nversion valperpbosd;sat er
than about 7.5 g of the viscous fluid bodily waste. 15. The absorbent .
article of claim14 wherein the waste managenent el enent has an

| mobi |l i zation Under Conpressed I nversion value of greater than about 70%
of the viscous fluid bodily waste accepted by the waste nanagenent el enent.
16. The absorbent—articie of Trarm IT wherernm the  TnmobirtTzatTometemnent

i ncl udes a material chosen fromthe grolABdd sting of: thin until wet

f oam absor bent [fifoBllization BHAG CHARESRAInPEEBAR it $Bfahlis/dSSc®ptance Element
superabsorbent polyneric fibers. 17. An absorbent insert to be placed in a
wear er's undergarnent having two opposed end regions separated by a central
regi on, the absorbent insSftR&&MSi ng: a |i qui dtgsrEensles tbﬁ@ﬁé’é‘?‘}t'oa

| i qui d pervious backsheet joined to at |east a por PIfref the tYpdefeet: an
absorbent core disposed between at |east a portion @findhe topShmetessdd t he
backsheet, and a waste managenent el ement di sposed in at |east Invepmmti on of
the central region, the waste nmanagenent el enent including: an aCeeptance
el ement havi ng an Acceptance Under Pressure value of greater than about
0.50 grans of aAsquisirivnd afdrdioch Punthets\ProvaiieSiper squaroetsi nch of t hel

accept ance el emesDigper avuilhbié ffomlPeoctdr &£Gamble, | nput; and a storage el ement
havi ng a StoragecirleyyPressure val ue of greater than about 0.70 grans of
the viscous fluid bodily waste per square inch of the storage el enent.

Loop landing element of Comparative Example 5 0.52 71
without apertured vacuum-formed film topsheet

Large-cell formed film of Comparative Example 3 0.70 66
without hydroentangled apertured nonwoven
web topsheet

Scrubber particles of Example 3 without 1.14 70
woven netting topsheet

Mixture of scrubber particles and foam 1.80 81
strips of Example 5 without woven netting
topsheet

Layered assembly of scrubber particles and 1.89 78
foam strips of Example 6 without woven
netting topsheet

Preferred Embediments

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



"'18. The absorbent insert of claim17 wherein at |east a pot t4i MWAY of(02he
wast e managenent el enent is disposed in the crotch region. 19. The .
absor bent \woverse9f claim 18 wherein the waste nmanagenent epeyRRbs/2438s her

"-includes a retention elenent having a Retention Under Conpressed I|nversi-on

val ue of greater than about 7.5 grans of 8ke viscous fluid bodily waste.
20. The absorbent article of claim19 wherein the waste managenent el enent
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. A3. AC. A3H, . Alinduded- #f abdbfinfe Rldment35H joiftd M. te: topfiiet A4l arfiexRbaing
ldngitudinally away from the topsheet 24 through at least a portion of the crotch
region 37 and at least a portion of the second waist region 38. The acceptance
element 150 includes a woven netting available'as a Tub Toy Bag from Dollar Tree
Dist., of Norfolk, VA.

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 element 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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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(1), k = consistency (units of cP x sec(™D), j = shear

rate (Units of 1/sec), and n = shear index (dimensionless). Therefore, when j = one
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Pressure

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
handie 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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Five layers of a high basis weight blotter 149 measuring 4 inches x 4 inches
are provided. The top layer 161 of the sample 146 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 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 groés 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-Farnell QTS-25 Model 7113-5kg
Texture Analyzer 160 (available from Leonard Farnell Co. of Hatfield, England),
under the probe 162. A suitable probe 162 is a 100 cm flat-ended cylindrical
aluminum extension rod "QTSM3100" available from the Leonard Farnell Co. of
Hatfield England. The cylinder 140 is centered on the sample 146. The two 625
gram weights 156 are placed on opposite corners (diagonally) of the plate 142 to
stabilize it. A syringe having an opening of about 4 to 6 millimeters is used to
dispense approximately 10 cubic centimeters of viscous fluid bodily waste analog
166 (Analog A as 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 marine-type propeller having a 2 inch diameter paddie, (available from
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VWR Scientific Products Corp. of Cincinnati, Ohio, Catalog # BR4553-64, affixed
to a 3/8" stirring shaft BR4553-52), is used to stir the distilled water. The propeller
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 hundred 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-Famell 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 Y2 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 i3 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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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 peeled or lifted away from the
underlying layers of sample 146. If the sample 146 comprises only a single layer,
the standard acceptance element 151, described below, is utilized as the top layer
161 of the sample 146. The underlying layers of the sample 146 and the blotter
material 149 are then weighed. The amount of test Analog A accepted by the
sample 146 equals the increase in combined weight of the underlying layer(s) of the
sample 146 and the blotter material 149 caused by the test Analog A penetrating
through the top surface layer of the sample 146 per 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/sz)/(IOOO 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 = Acceptance Under Load (g/in%/mJ)
Pressure (g/in2/mW) Time required to Reach 144.6g
Resistive force (sec)
Storage Under Pressure

Storage Under Pressure is measured usiﬁg the same apparatus 139 described
above and illustrated in Figure 2. The hollow cylinder 140, weight 144, and 625¢g
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 originally configured on top of five
stacked sheets of blotter material 149 with the side intended to face the wearer
oriented facing up and away from the blotter material 149. The combined assembly
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' 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 comers 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 | Retention Under Compressed Inversi

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,
a 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 assembled 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 immobilization 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 Analog 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, including 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 regularly 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 Compressed Inversion is calculated as the percentage
of the test Analog B that penetrated the structure (i.e., passed through the surface
layer into the 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.

tive 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 nonwoven 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.
Comparative Example 3

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

Comparative Example 4

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

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?2 (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. No. 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 mixture to form the
structure to be tested.

Example 6

1.65 grams of the scrubber particles as described in Example 3 is layered
over 0.25 grams of the strips of foam absorbent material described in Example 4
over a 16 square inch area of the blotter material 149. The woven netting described
in Example 1, available as a Tub Toy Bag from Dollar Tree Dist., of Norfolk, VA, is
placed over the mixture to form the structure to be tested.
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TABLE V
Acceptance Receptivity Storage Immobilization Retention
Under Under Under Under Under
Comparative Pressure Pressure Pressure Compressed Compressed
Examples gfin?/mJ (@/in2fmWw) (g/in2) Inversion Inversion
(%) ®
C1 0.12 0.25 0.03 61 6.0
C2 0.13 0.32 0.05 79 7.4
C3 0.24 1.03 0.49 54 53
C4 0.01 0.10 0.003 73 74
Cs 0.40 0.52 0.10 59 5.8
Examples
1 0.92 543 0.77 78 7.7
2 0.34 9.77 1.22 90 94
3 1.27 20.72 1.93 73 7.5
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&810938( 3&' () - InbuakiBzatizgm shown in Fi 1gure 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
Storage and Immobilization of viscous fluid bodily waste. Figure 14 shows the
relationship of Storage Under Pressure and Receptivity Under Pressure of viscous
fluid bodily waste.

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

1. An absorbent article having a first waist region, a second waist region opposed to
the first waist region and a crotch region disposed between the first waist region and
the second waist region, the absorbent article comprising:

a liquid pervious topsheet;

a liquid pervious backsheet joined to at least a portion of the topsheet;

an absorbent core disposed between at least a portion of the topsheet and the
backsheet, and

a waste management element disposed in at least a portion of the crotch region, the
waste management element including:

an acceptance element having an Acceptance Under Pressure value of greater than
about 0.50 grams of a viscous fluid bodily waste per square inch of the acceptance
element per milliJoule of energy input; and

a storage element having a Storage Under Pressure value of at least about 0.70
grams of the viscous fluid bodily waste per square inch of the storage element.

2. The absorbent article of claim 1 wherein the acceptance element has an
Acceptance Under Pressure value of greater than about 0.60 grams of a viscous
fluid bodily waste per square inch of the acceptance element per milliJoule of energy
input.

3. The absorbent article of claim 2 wherein the acceptance element has an
Acceptance Under Pressure value of greater than about 0.80 grams of a viscous
fluid bodily waste per square inch of the acceptance element per millidJoule of energy
input.

4. The absorbent article of claim 3 wherein the acceptance element has an
Acceptance Under Pressure vaiue of greater than about 1.0 grams of a viscous fluid
bodily waste per square inch of the acceptance element per miliJoule of energy
input.

5. The absorbent article of claim 1 wherein the storage element has a Storage
Under Pressure value of greater than about 0.80 grams of the viscous fluid bodily
waste per square inch of the storage element.



L09%8& ()-kIm{~|[:$ ) L10% & ()- "s10% & ()-FL0"10710" LL-z 10%& ()- L
109 & ()- 1098& ()-~z={Z9|[:$ ) = 10% & ()- 10% & ()- )-1710%
& ()- 10% & ()- 10% & ()-#mb|[:]|[:$) "@10%$ & ()- 8’0’@10&0% &()-@
“110% & ()- - 10%F & ()- 10%i & ()- 10% & ()-b W[:[[:$ ) 110%

& ()- 110%. & ()- 0 10% & ()- 9*@10%$ & ()-@9*@10% & ()- @ (10%

& ()-/vUs$ s10% & ()- @O0% & ()- ~,10% & ()- "f10% & ()-F10 10 10
oy10% & ()-M|[:v4$ 10% & ()- 10% & ()- ,y10% & ()- s10% & ()- , 10%

& ()- @10% &p(The hﬂ)iorﬂé#ﬁpértlcle]&%agm(E)whé%elhaﬂé)g/fbgade)elerﬁ@ﬁtmés& Stbr g¥10%
€ ()-s 0% & () 100 () 2l QOMLO0b & () - & ()- &9-210% & () -
o Lo & ()5 Undabmeseyre baigsih oseataryiogn gpuh 4 Odrawsiob e vespts 194 bodies 105,

& () - 6MLO% &wlakte p?eﬁllsQL(ar&uGah of & ét@%g&eﬁémer{td{ Z9bWAs ,10% & ()- , 109& ()-
@0% & ()-S @0% & ()-S &10% & ()- -, 10% & ()-UzZO|[: bWa$s , 10%& ()- .,
104 & () - , 10%/& ()-, 10% & ()- ,10% & ()- 10% & ()-0%n|[:bUAs 110%

& ()- 9-y10% & the afsordiértlcle of! Hhirh @erbihthe st%%eé?elér)\ent hab@%6t6rdgh- U U4$
,10% & ()- "10% & ()- 10 10 10 910% & ()- 710% & 2 &310% & fbo VU4

110% & ()- " HoderPrepsure yaltg of greatgsttnn apqut 1.21a5ema of the vigesye.fiid Boght rmal

" Headi ng 13] ¢ wasteaslisfGaré Hch of thEeadidag elehhént. * Headi ng 43] c" "Headi ng 53] c”
"Headi ng 63]c" "Heading 73]c" "Heading 83] c" "Headi ng 93] c"A "Default

Par agr aph Font YY#*) 4n’7J| UX_] 6uY[ V*"c$+] 6n?! E1PZcnxI 5t bm

"$&(*, . 02468: g>TRDEbSHDEREREROCE i) Mierein-thé Waste IRt erenVaIeh¥ht fulther’ OB;
HM VXybnt * x_WZGXFO" <X+ }

Y o g bivep e relehyexeRmerthadng 3 Betentinsh e RompERatPeRIFOR VRINSPQRST

UWIKYZ[\ | *_" abf gebanitrdn dH&)QPﬂBSjréhﬂi%Vth{e IvlseBdd g bb@ﬁv wastanAr i al Couri er
New'h Root EntryWrdDocunentn " #39& ()*+,-./0123456789:

<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ’\_ abcdef ghl ] kI mopqr st uvwxyz{ | }~

P #3%& () * +, - ol PAL 3PS article of claim 8 wherein the retention element has a Retention
<= >’7@\BCDEFGHI JKLMNOPOQRSTUVWKYZ[ \ ] " abcdef ghi j kl mopqr st uvvw<¥
Under Compressed Inversion value of greatér than about 8.0 grams of the wscous

fluid bodily waste.

10. The absorbent article of claim 9 wherein the retention element has a Retention
Under Compressed Inversion value of greater than about 8.5 grams of the viscous
fluid bodily waste.

11. The absorbent article of claim 1 wherein the waste management element further
includes an immobilization element having an Immobilization Under Compressed
Inversion value of greater than about 70% of the viscous fluid bodily waste accepted
by the waste management element.

12. The absorbent article of claim 11 wherein the immobilization element has an
Immobilization Under Compressed Inversion value of greater than about 80% of the
viscous fluid bodily waste accepted by the waste management element.

13. The absorbent article of claim 12 wherein the immobilization element has an
Immobilization Under Compressed Inversion value of greater than about 85% of the

viscous fluid bodily waste accepted by the waste management element.

14. The absorbent article of claim 13 wherein the waste management element has a
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Retention Under Compressed Inversion value of greater than about 7.5 g of the
viscous fluid bodily waste.

15. The absorbent article of claim 14 wherein the waste management element has
an Immobilization Under Compressed Inversion value of greater than about 70% of

the viscous fluid bodily waste accepted by the waste management element.

16. The absorbent article of claim 11 wherein the immobilization element includes a
material chosen from the group consisting of: thin until wet foam absorbent material,
superabsorbent polymeric particles or superabsorbent polymeric fibers.

17. An absorbent insert to be placed in a wearer's undergarment having two
opposed end regions separated by a central region, the absorbent insert comprising:
a liquid pervious topsheet;

a liquid pervious backsheet joined to at least a portion of the topsheet;

an absorbent core disposed between at least a portion of the topsheet and the
backsheet, and

a waste management element disposed in at least a portion of the central region,
the waste management element including:

an acceptance element having an Acceptance Under Pressure value of greater than
about 0.50 grams of a viscous fluid bodily waste per square inch of the acceptance
element per millidoule of energy input; and

a storage element having a Storage Under Pressure value of greater than about
0.70 grams of the viscous fluid bodily waste per square inch of the storage element.

18. The absorbent insert of claim 17 wherein at least a portion of the waste

management element is disposed in the crotch region.

19. The absorbent insert of claim 18 wherein the waste management element
further includes a retention element having a Retention Under Compressed
Inversion value of greater than about 7.5 grams of the viscous fluid bodily waste.

20. The absorbent article of claim 19 wherein the waste management element
further includes an immobilization element having an Immobilization Under
Compressed Inversion value of greater than about 70% of the viscous fluid bodily
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waste accepted by the waste management element.

21. The absorbent article of claim 17 further including an attachment member for
attaching the insert to the wearer's undergarment.



