15 APR 2005 WD 02/ 34186 PCT/ US01/ 46566 ELASTI CATED TOPSHEET W TH AN
ELONGATE SLIT OPENING 5 10 FI ELD OF THE | NVENTI ON This invention is
directed to hygi enic absorbent articles, such as diaperzqitag”§uzﬂ] pants,
adult incontinence articles, femnine protection arti cl a 5 ke. 15
BACKGROUNDw@F2B!HSs | NVENTI ON Wear abl e absorbent arti cl espergsaaésdse known i n
the art. These articles typically have an absorbent core, which is held or
positioned agai nst the body of the wearer during use by a fastening
system such that the bodily exudates are caught by the article. Typical
absorbent articles include a topsheet facing the wearer which permts fluid
exudates to 20 pass through and a backsheet which prevents the exudates
fromescaping fromthe absorbent article. Many advancenents have been nade
inthe art since the introduction of the disposable absorbent article.
However, probl enBLASTICATERI FIPSHHEI WITH AN EIIGNGATESLENOGERMNG St orage of
feces. The problem has been difficult to resolve because feces generally
will 25 not pass through a topsheet and thus, renamins free to nove about in
the diager until the diaper is changed. This often |eads to feces escaping
t he diaper or soiling of the wearer's skin. In order to prevent the feces
from escapi ng the absorbent article or soiling the skin, apertures have
been provided in the topsheet which aliow the feces to pass to a void 30
space di sposed between the topsheet and underlying | ayers of the diaper.
However, the apertures are difficult to position during application of the
article and often nove from the desired position when the article is worn.
1 5 APR 2005 Sone degree of success has been achieved using an elastically
foreshqpt ened topsheet having a generally elliptical aperture to allow
feces passage and retention away fromthe skin. These articles are
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laterally to a significant degree, the opening may achieve a geonetric

| ock onsthe edge of the hyi¢REKOUIBTRMiEIRVERATHNE! | hood of ~proper

aperture

Wearable absorbent articles are well known in the art. These articles typically
have an absorbent core, which is held or positioned against the body of the wearer during
use by a fastening system, such that the bodily exudates are caught by the article. Typical
absorbent articles include a topsheet facing the wearer which permits fluid exudates to

20 pass through and a backsheet which prevents the exudates from escaping from the
| absorbent article.

Many advancements have been made in the art since the introduction of the
disposable absorbent article. However, problems still exist retating to the acceptance and
storage of feces. The problem has been difficult to resolve because feces generally will

25 not pass through a topsheet and thus, remains free to move about in the diaper until the
diaper is changed. This often leads to feces escaping the diaper or soiling of the wearer’s
skin.

In order to prevent the feces from escaping the absorbent article or soiling the
skin, apertures have been provided in the topsheet which allow the feces to pass to a void

30 space disposed between the topsheet and underlying layers of the diaper. However, the
apertures are difficult to position during application of the article and often move from

the desired position when the article is worn.



alignment with the anus. Thus, it would be desirable to provide an
absorbent article having an aperture providing a passageway % a gLa space
for receiving bodily exudates with inproved fit and ali gnnmen JM% Uﬂ%y
whi ch can be sustained during use. SUMVARY OF THE | NVENTI ON I n accor dance
wi th one aspect of the present invention, there is provided a wearable
article having a topsheet conprising an elongate slit opening providing a
passageway to a primary void space for receiving bodily exudates therein,
the slit opé&nnadedrexcdfisdecass haabgen ahienad lsjngappizsticaty BiedBoredgrispdhastinagng a
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wearable.artic rising a topsheet, a backsheet, and an absorbent core
|nterpo§§F"E@P%§é qﬁ@ t opsheet and the backsheet, the t opsheet conpri sing:
an el ongate slit opening providing a passageway to a primary void space for
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along at least a portion of each of the side edges to maintain |ongitudinal
and lateral alignment and BUMMARNCOF GHESNVENTIONY of the slit opening with a
oi nt of diggc ar.e the cat ed. reg i,ons ing
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t opsheet; a secondar eet covering at least a portion of the primary
topshe'éieragﬁaw?ydf%@etsﬁ'{é?f" -to forma primary void space for receiving
fecal nmatter therein, the secondary topsheet including an elongate slit
opening in onnunlcatlon rimary void space e on te slit
openi ng 1 5 TiaRueee i pieet e Teelioe miPuleg BHS Sromaer aarRG e aure
havi nghayingiarengitetirgl afs, efitst waistoegied s sedvad vaisteginmiasd a coighospiariadenosdcond
therebetween, the wearable article comprising a topsheet, a backsheet, and an absorbent core

interposed between the topsheet and the backsheet, the topsheet comprising:

an elongate slit opening providing a passageway to a primary void space for receiving bodily exudates
therein; the elongate slit opening is disposed in the crotch region along the tongitudinal axis having a first
end oriented towards the first waist region and a second end oriented towards the second waist region;
the elongate slit opening including fongitudinally opposing side edges having elasticated regions disposed
along at least a portion of each of the side edges to maintain longitudinal and lateral alignment and Z-
direction proximity of the slit opening with a point of discharge on the wearer, the elasticated regions
containing stored elastic energy producing tensile forces which are distributed laterally away from the slit
opening.

In accordance with ancther aspect of the present invention, there is provided a disposable diaper

having a longitudinal axis, a first waist region, a second waist region, and a crotch region interposed



end oriented towards the second wai st region; the elongate slit opening

i ncluding longitudinally opposing side edges having elastlcated re |ons

di sposed al ong at | east a portion of each of the the side edg %?
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present invention, it is believed that the invention will be better
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di aper thg GRENsEsHt AT hO BpSiicel MRy BEGSRMortened along portions of longitudinal side edges of the
elongate slit opening to produce elasticated regions which contain stored elastic energy producing tensite
forces which are distributed laterally away from the slit opening. For example, the elasticated regions
force the slit opening into the giuteal groove during wear, maintaining the lateral and longitudinal
alignment and Z-direction proximity of the slit opening to the wearer's anus initially and throughout the
wear cycle. Distributing the tensile forces laterally about the opening minimizes the concentration of

stored elastic energy along the edges enabling
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invention. Figure 3 is plan view of an alternate enbodi rrent of the

di sposabl e di aper configuration shown in Figure 2. _ pl an
view of an alternate enbodi ment of the di sposabl e di aper 12%%¥PSQQQDSO
shown in Figure 2. DETAI LED DESCRI PTION OF THE | NVENTI ON Wile this

speci f i catwonyeqage! udes wth-clains particularly pointi pgroshiaésgg 20
distinctly claimng that which is regarded as the invention, it is
anticipated that the invention can be nore readily understood through
reading the follow ng detailed description of the invention and study: of
the included drawi ngs. The present invention provides an absorbent article
- having a tjg in
connunlcat|g%@&fFﬁmgﬁegﬁﬁngggggﬁﬁ%%f?%%%f@?ﬁglpgéﬁgﬁ ?F@lexu g?%gm The slit
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el asticated regions di sposed along at |east portions of the side edges. The
el asticated regions maintain |longitudinal and |ateral alignnent as well as
Z-direction proxinm tyBHIER DESTRIFTION OF THEDRAWINGS Wear er . Wen t he

article is worn er the el asticated regions contain stored
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under gar newrd Ssed t@HSPOLE Bibsiaittdly identich] eRBEnB NG & hiekd | i ners, fem‘ ni ne

hygi ene garnents, banda?es and_the Ilke however, a pref erred enbodi ment
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meani ngs: ifvepBen.bent article" ref ers to devi ces whi ch absorb and contain
l'iquid, and no ec ficall 0..devi ces i C e pl aced agai nst
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configuration shown in Figure 2.

DETAILED DESCRIPTION OF THE INVENTION

While this specification concludes with claims particularly pointing out and

20 distinctly claiming that which is regarded as the invention, it is anticipated that the
invention can be more readily understood through reading the following detajled
description of the invention and study of the included drawings.

The present invention provides an absorbent article having a topsheet with an
elongate shit opening therein which is in communication with a void space for receiving

25 bodily exudates. The slit opening is defined by longitudinally extending side edges
having elasticated regions disposed along at least portions of the side edges. The
elasticated regions maintain longitudinal and lateral alignment as well as Z-direction
proximity with a point of discharge on a wearer. When the article is wom by a wearer,
the elasticated regions contain stored elastic energy producing tensile forces which are

30 distnibuied laterally away from the slit opening enabling bodily exudates to pass through
with minimal resistance. The elongate slit opening having elasticated longitudinally

extending side edges described herein is equally applicable to absorbent articles such as

3



The "lateral" or "transverse" direction is orthogonal to the |ongitudinal
direction. The "Z-direction" is orthogonal to both the JJ %Pkdaagg and
transverse directions. The term "di sposable” is used he ri be
absorbent articles which 15 generally are not intended to be |aundered or
ot herw se west/om®d or reused as an absorbent article (peBusothiddey are
intended to be discarded after a single use and, preferably, to be

recycl ed, conposted or otherw se disposed of in an environnentally

conpati bl e manner). As used herein, the term"disposed” is used to nean
that an elenent(s) is formed (joined and positioned) in a particular place
or positi Qfairdfy FankNpdn@ype aiaFéigtlﬂbbﬁnrvén&ébr&tfshﬁ{com%gm%hﬁ{i&g&rﬁleﬂt& as a separate
el enent join t o anot her enent. As used herein, the Term?")oi ned"
enconpass ébsazlmt ingertsadippsn solditre aléﬁyleﬁnfenémemym eng galﬁtl@m@cbdﬂ#ﬁ%@@nﬁtmi to

anot her el fEXI ot her. el ement, and
confi gur at ?Zo’nskvvﬁerzg re{tme(ﬁ] lléoggrﬁ%ltgpgn aﬁi)a?rb%ng E‘/’% OgﬁﬁPéﬁB?tdnvgﬂé?%é? el errent
by aff| Xi ngltmaxspbeahhrabsomm aiics, Bedi Btk dEEbMId didpedl, GhovintRigute Br e af f i xed
to 5 the ot h% DEI %géné A "unltary absorbent article refers to absorbent
artlclés whi chPEFD d of separate parts united together to forma

coor di nat ed enfki¥eddRrdil & fBanéjﬁnﬂ%avégﬁ%ﬂcﬁmngﬁQﬂ{ﬁ%s? mani pul ati ve parts

like a separate holder and [iner. As used herel e term"diaper"” refers
to an absor bentAbsorlies! astige neﬂealtbslemwhw abgob amfantam Iaqmdi Amtwootei nent

persons a torso used. here t he. term.; v0| ace" is a
ot by si S0 GoaltE e LTS i 860 B Bein b et BE D5 apr
2005 WO 02#e31‘éﬂ.ﬁﬁxbﬁﬁﬂ'bﬂﬁﬂ)hiaﬁﬁfﬁﬁ6arlﬁugﬂmﬂa&s uiscmrgah@ﬂmwwwo@f the diaper 20 in
its flat out, uncontract ed state (i . w t hout el astic induced

contraltion) wkanepestieacisa dafctloﬁél@tngm@fw&ewﬁ&rﬁ@mew ligomyinensiopot  cl early
show the Wndehdy/biiindhid! QhiiBninhiRRa M AOR10AHWEAGM debfbr Ne portion of the
di aper 20 which contacts the wearer facing the viewer. One end portion of
the diaper 20 ke Batemh'fm@mtettmwmeclhpn sstorthagtsial todiyi longi®@inel ditehondi aper 20:

The opposite e nid 0 $ configured.a S nd. wai st on 38 of the
di aper 20. An ?ﬁ gzr) T %I}olg?rbarg%utf %f %@533 a%h?rgv%%%‘fﬁﬁwngd as a
crotch region '.Bﬁemhncdis;@xztwelssusb@ngbihlu@lmalhwab&&bmmdehethhl rst and second
wai st regions 36 a wai st regions 36 and -38 generally conprise

t hose Por &Pl gre feqiiéntmda%@rbei@maw@ﬂrOtm&ﬁem%e d raeysed pseamv e i@t st of t he

wearer. TheRickQi yeihey ark %ﬂézﬂ@éto%@ dRRskd&PafRY sinpfel it ChRE dbTy, ® &eNnt s such
t hat they gat her about the
recycled, composted or otherwise disposed of in an environmentally compatible manner).

As used herein, the term "disposed” is used to mean that an element(s) is formed

(joined and positioned) in a particular place or position as a unitary structure with other
20 elements or as a separate element joined to another element.

As used herein, the term "joined" encompasses configurations whereby an
element is directly secured to another element by affixing the element directly to the
other element, and configurations whereby an element is indirectly secured to another
element by affixing the element to intermediate member(s) which in turmn are affixed to

25 the other element.

A "unitary” absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so that they do not require
separate manipulative parts like a separate holder and liner.

As.used herein, the term "diaper” refers to an absorbent article generally worn by

30 infants and incontineni persons about the lower torso.
As used herein, the term "void space” is a cavity sized to accept bedily exudates

such as fecal material.



wai st of the wearer to provide inproved fit and contai nnent. The crotch
region 37 is that portion of the diaper 20 which, when the_diaper 20 is
worn,-is generally positioned between the |egs of the vveﬁrfgar FQRI qaper
20 preferably conprises a liquid pervious topsheet 24, a liquid 15

i nper vi ouswioaeksibeet 26, and an absorbent core 28 encasedr/iostiaesn t he
topsheet 24 and the backsheet 26. The topsheet may include regions of
reduced perneability to fecal material. The topsheet 24 nay be fully or
partially elasticated or nay be foreshortened so as to provide a void
space between the topsheet 24 and the core 28. Exenplary structures

i ncl udi ng el asthigire il aglaniva¢vesitae tiapaedo iRshe shiSudopirsttactddgd, i n nore
detail in U S Pat. 20 5510 4,892,536 issued to DesMarais et al. on January
9, 1990 enY!thqubefestiaidypadenpiraciioporith porkinps abthestausture beipg ar@way tounge  Pat . No.
4,990, 147 LissHaHow Bic TS lé | £ ) bent
Article Wth Elastic Li YRR Bt P Mober20 ohd et X bartn RS plliagE Dot

5, 037, 416 #&whichicantacialthesveaetr farling thevidweru €ne 6nd f98dn efithe tiapd 20 sposabl e

Absorbent _Acticle ving.El astjcally. Extensibl e Topsheet”; and U S. Pat.
o 5. 580, AR Ed Gl S Rl inelints £ S sl BB e 8O3 onc ¢ o
" Tri sect i osonfigped@elsscond fvaldh fRpRHRI0E the ARHATIDE NN if¥elhédifts pafith & tRPOSAbI e
Absorbent Articles ving Such Trisection Topsheets"; each of which is

g i ; LS |
i ncor por at HePehyl serisardas Asroishiregiond’ whigherternls laneandinally betvesea thei ncl udes a
fastener s ORI BY PeLe. el in j.ng at
| east one %ﬁ%&’g??ﬁ”@g%ﬁ%ﬁ?é (mafjgg'f gg%‘&ﬁgttﬁ?%%g%xnggﬁg% allgrﬁ;ﬁ#ﬂg&gel east one
| andi ng zothese(pbriond & theadapen i grhicbwploment), enchivie tié apat of2Be wemyt, dhso i ncl ude

ear oi ERRas B ARy B wlkeodfulie sl RS ot do.
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aesthetic characteristics. Such additional features are well known in the
art and arRomiged Hieidizper J04whicls whea the dgper 29 igpormpsaenemily pesitionetht . No.

5, 151, 092 i &h 1RN&sloPERWRLpt €d by reference herein. In addition, the
present invention y be suitable for other diaper enbodinents 5 including
t hose di scl osedht diapgr 30 pfeddrably cdioprisés Dl@iidiStvibg topshedNddsabgrdd Fl ui d Bodi |y

Wast e n Articl.e issued January.4, 2000:. U S  Paten .. 5,873,870
Ll et pBeRItYs Qekliotag A agior m 05%@ él\%sﬁg gﬁ%@%’? E‘BA?Pdh“ég?‘@g’d‘

Modi f i cat i theisdckshsst 26.d Thefopstrétymaddincluddd88onsldf edubad wotted¥Rity B 88T, 545 titl ed
"El astoneri ¢ Si dﬁ, Panel for Use with Convertible Absorbent Articles"”

i ssued AprTaterits The éppapeet 2dgnayhs fully ongrtially glagticated of may g foregherensd s

as to provide a void space between the topsheet 24 and the core 28. Exemplary structures
inoluding elasticized or foreshortened topsheets are described in more detail in U.S. Pat.
20 No. 4,892,536 issued to DesMarais et al. on January 9, 1990 entitled “Absorbent Article
Having Elastic Strands”; U.S. Pat. No. 4,990,147 issued to Freeland on February 5, 1991
entitled “Absorbent Article With Elastic Liner For Waste Material Isolation™; U.S. Pat.
No. 5,037,416 issued to Allen et al. on August 6, 1991 entitled “Disposable Absorbent
Article Having Elastically Extensible Topsheet”; and U.S. Pat. No. 5,269,775 issued to
25 Freeland et al. on December 14, 1993 entitled “Trisection Topsheets For Disposable
Absorbent Articles and Disposable Absorbent Articles Having Such Trisection
Topsheets™; each of which is incorporated by reference herein.
The diaper 20 preferably also includes  fastener such as a hook and loop type
fastening system 40 including at least one engaging component (male fastening
30 component) and at least one landing zone (female fastening component). The diaper 20
may also include such other features as are known in the art including leg cuffs, front and

rear ear panels, waist cap features, elastics and the like to provide better fit, containment
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10 Article Wth Structural Elastic-Like FilmWb Waist Belt" issued May 18,
1999; U. S. Patent No. 5,931,827 titled "D sposable Pull I}’ﬂgk d']ﬁgued
August 3, 1999: U S. Patent No. 5,977,430 titled "Absorbkbt MR ABIwt h
Macro-Particulate Storage Structure" issued Novenber 2, 1999 and U. S.

Pat ent No.Wwe,000486306 titled "Absorbent Article Wth Ml pe¢rudimees i onal
Extensi bl e Si de Panel s" issued Decenber 21, 1999, the disclosures of which
15 are incorporated herein by reference. The present invention is
particularly suited to the entrapnment or encapsul ation of bodily waste in -
order to reduce the anount and area of contam nation of the wearer's skin
by t he wagbbaesthpticadiatieniics.oSush addibanel featines aysardlligewhavimgrtehdmti cat ed

pace, ot Rer ki E: B8P RaY SR8 NGl RE e ERERER Rearfty e

novenent of rafasice hawfl) or provi di ng the contai nnent thereof may include
pockets for receiving and containing waste, barriers for limting the

moverment of waSadditinldhtprater BveationBmpleruieie br otheudiness cwhpemeriecept and
contal § WagfRlin Ws@?lséé%d%‘ﬁ%??&t Nof'G,Eﬂ?ilﬁ'tﬁllgﬁr“V%gous | dh@ﬂ}l]j i ke, or any
conbi nati ons t Rereof. anples of pocketfs and spacers tor use in absorbent
product s dYasteddaagénmat Artivld!iSuedFatwrt 4, 26006 153 PateRti No. SRR 70 titlkb&itet al . on

May 7, 19 t.it = Plaper Vi n | si ve.. Spacer”; . _Pat ent
5371 236 W SRbod RO LRS! ViRt R Moo RhGEE ot tebioay 2

" Di sposabll 8990 PRGNS BOT,545 hiRdi"BRst6:aE:%: SIBEP/ebior Usk with CRhRMAbI®, 397, 318
issued to, Dreier on March 14, 1995 entitled "Absorbent Article Having A

Pocket cufpsorbagt Articleshisaed Apribh 1891 Uil Befert N S04i683 tithed "Absgrbme, 1996

entitlgd Aﬁl}}g@ﬁ@@ [ . ' b Fag W\ ) x"; PCT

Appl i cfgti on WO 7; %‘%}éﬂ %%%Glt%ﬁée@%%qnggg%ﬂ IS%E@SM %ynﬁltlﬁgebdﬁ&gpacers For
Use | n HygatentiNg. A93hBYeitted ADisposhiels PAlh On Dast) essaddl Auguiiss 0999 bt S. Ratenic| es

Havi ng Sugh . e U, S Patent. 5 266 _ent it "Flexiple .6 15 APR 2005
VO 02/ 341?&' ﬁ%ﬁ?ﬁ%@é@p&& fb%%‘a%?‘% “’ég‘r @%‘Pﬁwﬁﬁa@g@%ﬁ §”‘5&B’§%r“?§8

Articl es” Nosanted 2} 995 a@EU SNPate NOPS, 004,708 it WbsortRAdA MR wiRb@RL- 5, 997, 520
entitled "D sposabl e Absorhent Article Wth Sel ectivel Expandabl e or

| nf | at abl Pregiopadatrnsiblesidrdtpnely’ ipgyed Becegber %mlwéﬁ‘d’éﬁﬂywl,lre&@%lch Exanpl es
of conpar LEMosoRled RS befrdicscl osed in U S. Patent 4,968,312 entitled 5
"Di sposabl e Fegja?l eCorrpart)arrltrgntr?{r(ig' D aper™ issued to Khan on Novenber 6,
1990; U.S. Pathemres¢nidggentidy isquattichiadyl swiit do tHeemtrapingrit o enddpsutetibh aéti c Li ner

o L gl o 0 S o B S5e BB B S PSP
Novenber by tHO®iste.anal abkifon RatRAfate slit openings having elasticated longitudinally
extending side edges providing a passageway to a void space, other embodiments of the
20 ‘present invention for limiting the movement of waste and/or providing the containment
thereof may include pockets for receiving and containing waste, barriers for limiting the
movement of waste in the article, compartments or voids which accept and contain waste
matentals deposited in the diaper 20, and the like, or any combinations thereof. Examples
of pockets and spacers for use in absorbent products are described in U.S. Patent
25 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 Maroh/ 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
30 Pocket Cuif With An Apex"; PCT Application WO 93/25172 published December 3,
1993 entitled "Spacers For Use In Hygienic Absorbent Articles And Disposable
Absorbent Articles Having Such Spacer”; U.S. Patent 5,306,266 entitled "Flexible
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5,269,755 entitled "Trisection Topsheets For Disposabl e Absorbent Articles
And 10 Di sposabl e Absorbent Articles Having Such Trisecti on Topsheet s"
issued to Freeland et al on Decenber 14, 1993. Exanpl es ;ﬂfﬁb&m
transverse barriers are described in U S Pat. : 554

" Absor bent W eyaise Having Miultiple Effective Hei ght Tr aowsmaessﬁ’artl tion"
i ssued Septenber 10, 1996 in the nane of Dreier et al.; PCT Patent WO
94/ 14395 entitled "Absorbent Article Having An Upstandi ng Transverse
Partition"” 15 published July 7, 1994 in the nane of Freeland, et al.; and
U.S. Patent No. 5,653,703 Absorbent Article Having Angul ar Upstandi ng

Tr ansver se Spagers Férdrseils Disposalde @bscﬁbenl ABElest BsuRddg Fretlamd on Axdrel E940f ot her

structures e i i | e for W. .VI.SCO ces are
G S0 oaed TS Raleh, S St B TRURIEH Rhsorbsat Aftiay WER Yelitel 55
1999; U.S. HMpiiableNs: HflaQH1E, @&ﬁbdnaxﬂua@ku&@ tRgredt Al on Qecbiader 2, 1919@99 and
6,013,063 20 issued to Roe et al. on January 11, 2000. Al of 't he

above- ci t ed PP O COWPaaeIie P BYIds iarc dsgesertin d).By Paterted. 28 2rentilech. | n _
order tg a‘Df%s‘gM ble e Eﬁ'm&:gl‘ﬁg.q: er'ei@{ue@Po”Eﬁ&n &VNEJ%%QP@' P Of bodi Iy
I odi waste suc eas t wo

wast e, especl y for viscous as feces,
functions ?Ia’@ut d 98@,14bemﬁﬂad erisorFa’nlt HArticit Witld iEd3es Lsdep Hod wm/ ivibgerial

passagevvay ma e r rou t heget t oi d space in
the di aper ! ‘(?H d%?He([JZ Pls’i‘?e?qn I‘Pr& SlPrPg‘Heg ﬁlhqureﬁﬁﬁﬂs?’ﬁﬁ%% e aper s
fitted to tbgpw@areenla ' TRt 1 A6H o Tl UnONBHmbeP8, WoaY, mMChig. Faggend, the
passagemay shoul d enabl e bodily waste to freely pass thArough to the void

space wi t h3:20PdPregntifleds"Srisasban Trreheels pEere Bispossblst Absnabeat afdicles 0Awt ¢ he
present;yi NYEOLEAR AGsofROIMitiofls ﬁf'gigér eéh ns%gt]o-ﬁhfo\? e%t%h?ﬁged 4#6‘326?3!@1@%FS a slit

openi ng 60 therein which s confl o recei eca and
i sol at e at al @aBecembpot4, 1898. Axambles ekudiable srafisvase bdiders kicrle@fibbdn WsSarer. The

slit openi [ ted.in the topsheet 24 suc t the fe exudat es
pass thr oug’ﬁt teﬁ% ssgtg?%Pﬁ’d@l?BS 1@%"%’?‘?@2‘1’8‘%" ﬁ*@ﬂn@s fﬁtﬂgﬁs@é{; %ra‘@ fnto a

voi d Spacei‘rz@:@v@& M@tﬁt‘i’&e&sﬂebgeﬁt@rﬁﬁé}Qﬁ 1994 ;e nErH@oﬁﬁn%@Hrléﬁé]t PeQBRB  and/ or
ot her under]| ers such as sublayers acqui sition l'ayérs and the |ike.

The voi d ﬁﬁ%le“e‘) ' Alestbapisditisleodavingipn Wpslerding Trapsverse Ragision”
cont et ﬁﬁ*ﬁ%“ﬁ%f‘%%%%”“ﬁa?"ﬁaﬁmte e Sl Ao, Sl of Lhe
26, the acdlbﬁ@btntdm:¢]a§ﬂavmgMgulh;eUpmldmga'raﬁstsmmstsamﬂAugl'ﬁe 1parksheet
26, etc. rfpe}3 . he v er ce may . t] B betweene f condary
Copsheet  alftthe ot PPy RGN ERler shaies ot B Sats for Tvigeet of it
arr angerrentnsan;dy feces are disclosed in U.S. Patents 5,941,864 issued to Roe et al. on August 24,
1999; U.S. Patent No. 5,977,430 issued to Roe ef al. on Nov. 2, 1999 and 6,013,063
20 1ssued to Roe et al. on January 11, 2000. All of the above-cited réfercnces are hereby
incorporated by reference herein.
In order to achieve the desired level of entrapment or encapsulation of bodily
waste, espectally for viscous bodily waste such as feces, at least two functions should be
performed. First, the diaper should provide a passageway from a wearer's anus through a
25 topsheet to a void space in the diaper which can be initially aligned with the anus when
the diaper is fitted to the wearer and maintained throughout the wear cycle. Second, the
passageway should enable bodily waste to freely pass through to the void space with -
minimal resistance.
The topsheet 24 of the diaper 20 of the present invention is shown in Figure 2.
30 The topsheet 24 includes a slit opening 60 therein which is configured to receive fecal
~exudates and isolate at least a portion of the exudates from the skin of the wearer. The

slit opening 60 is located in the topsheet 24 such that the fecal exudates pass through the
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j oi ned al ong the edges such that the secondary topsheet faces the skin of

the wearer and the primary topsheet faces the underlying {;E—iyteAé Fﬁb this
enbodi ment, the void space is 10 in comrunication with a Eea 5 in

t he secondary topsheet. The slit opening 60 in the topsheet 24 is |ocated

in alignmewbowsdiks the wearer's anus during use. Prefergidisoiiddes slit
opening 60 in the topsheet 24 is located in a target zone of the diaper.

The target zone is that portion of the diaper which is configured to
directly receive the insult of fecal matter fromthe wearer and is
generally located in the 15 crotch portion of the diaper. Particularly, in

one non- | i cpeningdn®NDO6idNepade, fofnd Betw@atihe FDERNRY afXiheNEsibeAM@BQyt 5 to
about 20 centineters in length along the |longitudinal axis 42 of the :

di aper wi t i other vrrerlyng dayRrs Srohies sublayatt asquintion lyerg anddhgleu dibaaridy from
the later Sind [ t ' LSt:areqi.on 36 and
the remai n?g?@aetéf) %é‘&?’tﬁ’aﬁ{&%ﬁ%ﬂ% %ﬁ{‘ﬁﬁiyﬂ?%‘g‘?%&s éétécgg%n é\?\(/glldssﬁ g!r‘3 egi on 38,
when neasumeybetfamad be@@embeteclomdrits ofhtbe tiapattdeincluding butihdt flindtetidmthed st at e.

CGeneral Ly,, about., ,0%.t bouyt %, 0f the slit opening 60 nmay be | qcated

f or war dg of'toPﬁjgeti ?éitaé\_da{ﬁe E@%ﬁ@?ﬁ%n _ezfﬁq‘lﬂsﬁh‘i‘hlé‘y"diaﬁ gl’“??? 268’ o fgta“gpeni ng 60
in the topmbestksiet 26 et NBifcMaliVelflitBPASE Shao® mal 8e FmEE betw RS RSy he

| ongi tudi nal axis 42 and is defined by two opposing |ongitudinally

ext endi ng toBShGE wdgerrimary tapsheeh wthickrye dsposaddn a fergdk-fasd gramsmentvnds r ont
edge 64 is; i [ i O3 . i.aper 20
t owar ds thjgg,???rsoﬁ év% ésdggf%ug?ghﬁ?@g S%ﬁ’%’ﬁ%zy foﬁ%egagke%gfécggmgéf tﬁgéw%%graﬁlgd in the
crot ch r egheprifi@ryriepshedtfeces the amnderlydigdtyerse gion thiB88nbotiireers, thd void gané 3g 60
includes a length.in thﬁjlﬁ“%i t udi.nal di rgcti %Ehparal lel to the

| ongi t U8i nGIcomjugication wifh g §lit H?“H@é?ﬁ‘gﬁﬁmﬁ W HPRSh the lateral direction
whi ch is paral Ik sliPopdnthgl GUf @I togéﬂie&t s 18datddnig aﬂ%xﬁ%zoiggtﬁ-the-rﬁgaré&ngth of

the slit opening 60 ranges from about 5 emto abou ( cm preferably
f r om aboutany9 desrg ¥eq Bereieratly, beplitgpeniag Hén the densheehddyisdodatedrinaliget 0 cm to

about 2 cm,,pLeherah. - . ratio of
the slit 8 0515 OAE% (g%%g 3\%; @%%gﬁ%gy&@?@%ﬁ@gé{%p%p‘gmhn;gm%l .?OIC{SO t he
rati o of tdwecllpregeive tieriadultof igahmsiter tfiom thatenat and idigtnegdipdoatedyin tirnges
f rom abput 0] out. 10 an referably at |l east abouf 15. The advant ages
of & draperoPhaplamts EnspEn BT HYNG 15 g i SRR EAAR on w ¢ b
a voi d spamge afa§ esiegdifforCabivul ¥ td AUE 20 cdotindehtes ROEREIMAloh N tehenditadaieet 5
does not stay aligned with the point of discharge (i.e. wearer's anus)
t hr oughout®™ e Hfithredivsrer path apest ong foph et itsIprath exterdlingdangiindinglly fsom Bive|
movenent ) .a186¢ akidi 4959 the! Bspef ARG ardO 1R fixst %isFl’rﬁﬁn% 'axgﬁl Bt lefinkdlc! udes an
el astically foreshortened t'opsheet incl uéltl ng el asticate
extending longitudinally fowards the second waist region 38, when measurements are
20 made with the topsheet in,a fully extended state. Generally, about 0% te about 40% of
the slit opening 60 may be located forward of the lateral centerline 44 on the diaper 20.
The slit opening 60 in the topsheet 24 is generally disposed in the target zone
along the longitudinal axis 42 and is defined by two opposing longitudinally extending
side edges 62, a front edge 64 and a back edge 66. The front edge 64 is generally located
25  in the crotch region 37 of the diaper 20 towards the first waist region 36 while the back
edge 66 is located in the croich region 37 near the second waist region 38. The slit
opening 60 includes a length in the longitudinal direction parallel to the longitudinal axis
42 of the diaper and a width in the lateral direction which is paralle] to the lateral axis 44
of the diaper 20. The length of the slit opening 60 ranges from about 5 ¢m to about 20
30 cm, preferably from about 12 cm to about 18 ¢m, while the width ranges from about ( cm

to about 2 cm, preferably between about 0.2 om and 0.5 cm. The aspect ratio of the slit



regions 70, 71 along at least portions of the |longitudinal edges 62 of the
slit opening 60 which store elastic energy and induce tensile |oading

al ong the edges 62 when fitted to to the wearer. This sto?gp}kP$$QU@5
energy/tensile | oading causes the slit opening 60 to settle in the area of
| east resiwbangas{i .e., position in which the elastic i sci®sivkakaxed). For
a fitted diaper or training pant, the area of |east resistance is the

gl uteal groove of the buttocks, including the perianal region. Wen
the-diaper 20 is fitted to the wearer, the tensile |oading |ocates the
slit opening 60 against the skin near the wearer's anus and 15 maintains

| ongi t udi ngfeniaf hichtie thdlratdl sfARORAL INAMaRhSth &Stht MRerdr Widiegdnk@nly Ringesi Mty to
the anus during the wear cycle, 1n order to facilitate preferenti al
passage of Tqraakat § i aboyhl (0nnd pseferably glgashabosblrer sus the regi on bet ween the
t opsheet 24 an h r.s . ski ] ngi t udi.-nal: ext.ensi he

t opsheet 24 inq&%eﬁﬁgg E%r9§§a§%gmbﬁﬁﬁﬁg%bggyﬂggﬁ ]Hsﬁ%ngﬁgﬁgﬁgg ?ndividual
wear er, di dofremenitatiappith e avidepadeane tignibsantih ecdeeadafihe @peniog indhetopsti2€® a shi ft

of the product .on the arer dur|] .t he ar cycle h ing of the
ai aper . o peidPyclerg Rl be piint s iap Creurtin ciudtiBryBid BEIRRS he

el astic f o§feRS(dr At Tedd€untt ¥R %&ferhaNPBovd moFbherdt) PAdBtdingly, UReiidpePaferet
extensions. In certain preferred enbodi nents ‘of the present invention,

i n-use topdneesent &rvgetivs ingudegian stasticalle Sorgghederfed fopshees Inglydingi clasticately be in
t he range of. i i f [ AT Qrces. | by the
25 eIasti8@%8%5?%33%ﬁ?ggb?ag%ogﬁﬁ%éﬁg%ggggag?ﬂgﬁgégzégﬁgh %8&%g%3$hs are in
t he range Whidnstombedastic @nddfy Mhd mdadedensild ldddiapdidng thehedgea evhed fidlbiot 0.2 N
to about I, Nwith an in.yse .return force of about 0.5, N bejng st
desi rabl e. erkgsreio, P g gta ettt laaing e b itinenioe O esbleast i cat ed
regi ons 70y tielarbdlof R PesBlantO(1GE pBEHol Whibthelehlstidl isBHd rQikedf aForzange from
about 0.01 N cmto about 3 NNcmand from about 0.05 N cmto about 1.0 30
N cm wi t h ffiedidiangs er freining prnstthe Biseiabreashirrgistante wbbaitghdeal grgogenof theabout 0.5
N/ cm be! ngouttgaét mgl‘ﬁﬁﬂné% Eeigiamlqgﬁgn.f ek %lre%g ef ?ﬁ% htté&o“tﬂ@%&r@ﬁ ﬂ?e.k' n
irritation or ptessure nmafking ere as lTower forces nmay not provide the
desired f uewcile dordingtlpcat@® thd shiPbHeRADEHOVDADRY B4 kB RET tHISHAetS 5665 dnd addi ti on
to maintaining alignnment with the wearer's._ an the tensile.faqrges
nducel pynandies 1R aih Wt CihGRs v B shErt g R AR e o i
openi ng 6QniRMiringdhd W¥ric@Ela) in BRfel RIfadiBtaRRqHéTedlehti Paadd 6T fadel thr@pBMNg 60. As
the elasticated Iongitudinal edges 62 force the slit opening 60 into the
gl uteal grifbRREntE 60 Nerswidhe Eagionteivers Higitersbeh &t 2wl theiyearegoskite for ced
together, effeqhtyflbiudh@3kRikiGH 5f th'RpAREMIANE ek REY WA HRlLbPRE By

stored $ e edge

Accordingly, the elastic energy along t of the slit opening
i s pr ef er alphgnsions of the individual wearer, different application habits by the caregiver, or even

20 ashift of the product on the wearer during the wear cycle, such as sagging of the diaper.
The elastically foreshortened topsheet preferably maintains the elastic forces in the
desired range for all typical in-use topsheet extensions. In certain preferred embodiments
of the present invention, in-use topsheet lengths for diapers designed for size 4 babies
may be in the range of 25 to 35 cm. The desired in use return forces induced by the

25 elasticated regions 70, 71 of topsheets at these extended lengths are in the range from
about 0.05 N to about 5 N and in the range of about 0.2 N to about 1 N with an in use
return force of about 0.5 N being most desirable. The corresponding in use force
distributions of the elasticated regions 70, 71 in terms of force per unit lateral dimension
can range from about 0.01 N/cm to about 3 N/om and from about 0.05 N/om to about 1.0

30 N/om with an in use force distribution range of about 0.1 N/cm to about 0.5 N/om being
most desirable. Higher forces may result in unwanted skin irritation or pressure marking

where as lower forces may not provide the desired functionality.
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mnimzed to enable fecal matter to defl ect the edges 62 and pass through
the slit opening 60 into the void space duri ng nor nal

whi | e naintai ning the previously rrentr oned | ongi tudi nal, %tt&@gqﬁa
Z-direction alignment performance (i.e., coordination 10 of the slit

openi ng wwb obas@anus). Accordingly, for optinmal BM isopai/iuguiadgsf or mance
of the topsheet 24, it is desirable that the total stored elastic energy
inthe regions laterally outboard of the slit opening 60 be sufficiently
high to facilitate the alignnent of the slit opening 60 with the anus and
the penetration of the slit edges 62 into the gl uteal groove whi |l e

mai ntai ning a i . I n of the
t opsheet 24 15I§l Lgdﬁit ‘?tﬂ{lé{ntgl mﬁ lﬁlﬁrﬁ%ﬁg‘llgllst?]% Qveeg{g%gg géus t{@f‘sﬂ\%ﬁ%’g%et ration
of the sl iiltdu@ﬂéxylel'agtlcﬁ&dbygiér&@&mg ti@hjnﬂ:gngdxddfedgatezmﬁ thesht sperrrmg 6D enust

acconpl i sh di s ri butr e ed el i n terally outboard
of T, s Flow e T e pagor Lol 11 o opepivg ks Tk aeEogi R oni g
may be hekgheagichsd tht Bﬁ‘t @J&hxﬁg eallx{t@ruerg%tédrgﬂoe@sﬁm%Qvear%rr%fr Rh@mbig slit
opening 60 W thout defléction, via dy adhering conposition as

descri bededgss 62 ﬂfeoﬁ)r@dffﬂiftﬂiimff@ti‘tﬁhedOSl% off] the ppeninen@ergythe YHid spacast i cat ed
regi ons 7 Y, r rt n t ndi ng
prestretc 8‘3’? ng’tﬁhggtr?rgeﬁb%%gols%%{erkfr%g’ﬁ%ﬁlgset% Bécs ‘%"n*é‘?g%‘ 31%%8% Plla?éea t portions
of the | ongntzadiombbledgabméiir of ddflee tisd ddpescileint passfrougt thbslit@peningduce
tensile f S tha are . substanti al aligned wth the | ongitudinal axis
42 of thedd wﬁyﬁéér SpASF CRRREIEREG LT oS e yeipnag P PEsihs 70, 71
cover ar eagniheN BnbiiRlida® nabraummhué&nsl@arr‘g@.%ﬁt 2forthsfol U tdoh@inatidte St ored

elastic energy latérally away fromthe I ongitudi nal edges 62 of the slit
openi ng  60he flitopehdng Wtﬁh terainng) z & cedndinglwfor ¢1émfabBb/éool@bmmﬁomolofél ong the

slit edge ?g st ?BEZ/-I Vﬂ IS cﬂsr({)gb th %:tl tﬁe ?%al st%‘ge%l e(ils%s{nt: 1'139 Smt tge r%gnonrr?aq rﬁ’ﬁ

Iaterally ranges from
about 5 nutbardbbilt sﬁl%pﬁiﬁng@ﬂd)e sBﬂicgﬁlﬂ}emgh Itcyfwihtdte&&tahghmuﬁ oi[(herml The

el asticated region 0, 71 1 eraII d of openr ng 60 may
have a st@%fag?g%ar@ tg? Brr“{-:‘?dmé a\é ts“*'ldg‘r's‘o ntL? BlUfEREP A er al

di recti onwgfle ﬁﬁnﬂﬁﬁ% 4 mlahg%w%&mm@r errégggqh £ ré 3n opfh@ws@e@{ ¥4 no nore
t han about 10 15 APR 2005 WD'02/ 34186 PCT/1JS01146566 10 mJ/mm_ and nost

pr ef ed@bl nmrstiaily adieorahthatsbiades 67y attey neneiration ef Bleakit @nﬁzamééO by &$eon 70, 71
or menber rln§ @%a%% q%heﬂ]% e 1o h gr% L{}g cﬁth%QcEn sto%éaa%‘uo %ﬁr@lf axed

| engt h or ion, occur I'rs erably,
t he el ast ]atbmllgd)utbomgl adnlse Qlﬁ opé’rilmg 6. eAbdrhytivelyl Beardgdesos2 dfhige slitioperomeni ng 60

g:a ?192 ? :/gnf%@? B?]Eq% s&ﬁgﬁ&%g@owzﬁé ltkﬁﬁft Clﬁ’g itoeﬁ%re%%/te (?li]esstlirt L);?egjr}nigoéb \Liﬂmtup e lateral

_deflection, via a body adhering composition as described hersin or sufficient siored

20  elastic energy.

The elasticated regions 70, 71 may be formed by foreshortening the topsheet by
bonding prestretched elastic members storing elastic energy along at least portions of the
longitudinal edges 62 of the slit opening 60 which can induce tensile forces that are
substantially aligned with the longitudinal axis 42 of the topsheet. For this embodiment,

25  the elasticated regions 70, 71 cover areas along the longitudinal side edges 62 distributing
the stored elastic energy laterally away from the longitudinal edges 62 of the slit opening
60 in order to minimize the tensile forces concentrated along the slit edges 62.

The width of the elasticated regions 70, 71 measured laterally from the

longitudinal edges 62 of the slit ooening ranges from about 5 mm to about 50 mm, and
30 generally at least about 10 mm. The elasticated regions 70, 71 laterally outboard of the
slit opening 60 may have a steady-state stored elastic energy distribution in the lateral

direction of no more than about 20 mJ per mm of width, preferably no more than about

0



wi dth, preferably no nore than about 10 mJ/mm and rmst preferably no nore
than about 5 m/mm when the el asticated regions, rrt)§ SLT tched
to a length about 100% greater than its rel axed Iength 3 tARfiQ

ext ensi on, whi chever occurs first. Generally the stored elastic energy

di stributiwootanges fromabout 1 mJ/nmto about 25 m / npgrediicses preferably
fromabout 2 miI/mmto about 10 mJ/ mm when the el asticated nenber is
extended to a length at | east about 67% greater than its rel axed | ength.
Additionally, the total steady-state stored elastic energy al ong the edges
62 of the slit opening 60 is at |least about 50 mlli Joules (mJ), and

gener al Iy 1) iphif, had eRsiOpreRbMUE né%rmhahoabaﬁloy&mﬁ% When memésn&zh&i t opsheet
isinits fuII%(ﬂextended state. For exanple, a to/psheet or a Size 4 15

Panper s Pregiinuh, il asrsememlmais|sérbfp@dftpmﬂengﬂ1eabwto@7t erresied Haanits wlomgsd
G nci nnat 'lenﬁfg_&rtt%%g%lggﬁg?sﬁcgb Tﬁlfm[' 8}5011?5 .gpltorcr ﬁrggc?%b:i}{ tl?e Illsjﬁc&tg 37 1b,

may. have a n ers in extended st ate.
I n gener alregxdnbé’{),t Pt hlersdlyeadiyoart off the skhitospeding Oy have atshmdﬁbta&tsmcd egi on

along the slit ed range. from about .50 out. 1000 mJ _when the
t opshedt f E’S ’f“tﬂ“Frﬁg gi@ rgﬁé‘é‘bl’“t dprgrtien @Epo @Rmﬁi“%%ﬂﬁtbqwﬂgi’eéal%ﬁg a stored
st eady- st afifth, YAGEEdy %%r@ﬁ:%ﬁ%%@lo /R, 'ah&n%&lﬁef@xqb@%@%réfﬁa@aﬂoﬁf‘gth | ess

than its fully extended | engt h. For exanpl e, t opsheet may have a
stored enémyymes when the slssticatsduegir, mmvmleem, ext@d@édomder&ﬁ%b@ﬁt 1008 fully

ext ended | Th t ref has |l er than
the "ri sé £ #E’ta ?1 s ?CI&X%B%H%& o ﬂisﬁéﬁ %? g%%cilg\%?t PR §1§§g}d1ef] ergi?)he snal |
of the batde smsemsuﬁr&egy&ﬁsthhnmugihgémmewwn nslrﬁm@ds @Hm)xt 1omPnsyeed t hat

energylssor d_.in the heet t he ver drln t he application
of the®pr BE 0 s Pub? Jewetoragaoa&é%ml Wit the [P UEBSTRBET 15 | ess

than abouty:8Q%a &f a Ieh@hfamebéf aBoxl &6l eajtéﬁ‘ﬁnhtsqglaim&fﬂtpsh%ﬁonah@ 'tRe

preferably, the relaxed | ength of the topsheet is |ess than about 60% of

t he full ytoslsiendedate ﬁtewgtehst@tf enefyy alang direasizes Wbaftthgs!idfopenang 6P, 1s aieast el axed
| engt h of h bou 0 I t ended

| engt h of # ({'}?Sq %’lﬂgﬁg@% ("Fjl)( gjﬁ ﬁerﬁﬂ[} qu? ]%n%e éfa% ‘f@f%ﬁ@e%&b %Rgniﬁél nafter
as Exanpl @hdn thartopshefstas i fis fully exteadddadbie. d%or Vfﬁiﬁ@@&ﬁshe&viar h&dest f rom

Trede rporation of Terre is Il 15 2005 WD .02/ 34186
por oab1/ TRmies Bisiiita Giaphr: avaieh Bt dhebres psh o o R GHe
nonwoven, d@iakd %b'a&ve@ﬁar’?w@i%hf faﬁﬁ@ of\équﬁtt@g’l i Hfay nebe é/\ﬁhgﬁ lo@ abdMdso1The

nonwoven filmis 50 nmw de and 76 nm | ong he direction of

stretch) milimetes)in s fullt etendedrstae.min gegrad)rthefo"tql isisadsi-slate sloreth eppgs oLl 0 be
deadened gf eﬁl@ﬁ{' %ﬂ)‘ﬂ a%r*g[ € Bl &8s May ‘il g o Gb&il 3B 1d AoR Koot AN

stretched to a
when the topsheet is fully extended.

20 The topsheet 24 preferably also has a stored steady-state energy when extended
from its relaxed state to a length less than its fully extended length. For example, the
topsheet may have a stored energy of at least about 50 mJ when extended to 67% of its
folly extended length. The topsheet preferably has a relaxed length smalier than the
“rise” of the wearer (i.c., the distance from the navel to the small of the back as measured

25  through the wearer’s crotch) to ensure that energy is stored in the topsheet by the
caregiver during the application of the product. Preferably, the relaxed length of the
topsheet is less than about 80% of the fully extended length of the fopsheet. More
preferably, the relaxed length of the topsheet is less than about 60% of the fully extended
length of the topsheet. Most preferably, the relaxed length of the topsheet is less than

30 about 50% of the fully extended length of the topsheet.

In a nen-limiting example referred to hereinafter as Example 1, an elastic film

available as VFE X25007, available from Tredegar Corporation of Terre Haute, IN, is
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5 240 mm and affixed to the underside of the nonwoven centered al ong t he
| ongi tudinal axis of the nonwoven to formthe el asticated top & The
rear edge of the elastic filmis |ocated 64 mnfromthe'iréarf—\ 92085 t he
nonwoven (i.e., the edge intended to be in the rear waist region of a

finished divgghasdr 160 nmmlong by 5 mnmmwide slit is nmadpcph@idsset he
| ongi tudinal axis of the elastic filnfnonwoven amnate (the total w dth of

the 10 el asticated region associated with the regions laterally outboard of
the slit regionis 45 mmdue to the removal of 5 nmof the elastic filn).
The rearward end of the slit is located 68 mmfromthe rear end of the

el astic fidppliedTies ERhch¥@doddanatid aO;Eoliﬂ?«ﬁayﬁelnbtnohﬁov'éé aviithbld Be pLR! fored | ength
of the tops eet is 245 mm The topsheet may be used on a Panpers Prem um

Si ze 4 di aprsptes, dess phialpoieoMa Thapgnwiveryfitm rsaifgemoride and376 qnmjlnns(r eThis 15
t opsheet e L. f S rati,ye exanple
re]Per Cod tl(ﬁ)t Jll%Et o%gﬁfgt?etag rﬂx efi‘axteg tlat\%/‘eAeE@(Xlgﬁglegoaof%w elelgtb s[h ?]g‘éfc“rade HEI ng

Lycra st rahﬁldaanenaat&hd}f:ﬂnﬂef aﬁp&é@oﬂiﬂm T elayter @ind ik elien DuElolyd t6le lenplagpur s, E.
| . Lycra strands have a width of 0.5

| W.
mm m? Lﬁﬁgn@tapaﬁﬁlgcd é%h}%n%éwﬂa Oﬁmoa&'@‘&m whisted aengstbe fepgirdnat r et ched
to a | engtRi2R uRfncdwaveid AR R élﬁs’ﬁ@ﬂecﬁt%ﬁ@& Nirhd féaﬁé}fgﬁ o?fhﬁ%fasﬁcpﬁlmg

undersi de of a P-14 nonwoven. mmslit I's out nonwoven between
t he Lycr a lstatedridsnmiiam tlﬁlraar@dgﬁ @W@c nomfoveth é.c.,3he tdgesntaﬂnhdtto 53imthe The

her oi nat t arr b GRRRE afhers A1 i IO R VEiseSiglont | ana

Exanpl e | tbcf dongtredinglestisi 6f Tabéigstic ﬁ!ﬁi/ﬂmﬁﬂo?& Tadihate (theOmmal afighi ofethExanpl e
l1Exanpl e St eady-state stored energy 784 ml (mJ) 100% extension

St eadyt¥st éﬂaét'@feérfé%fo’éﬁ%P‘@]?eféG”thﬂlzﬁSGngS (“rtﬁﬁﬂym‘%?‘é‘ ehieclt mgivady 43t at e
energy |atghahe sl Bt 10213 LAV @HkORNH SR TehNa/Bendotlife 4 HPR 2005

located 68 mm from the rear end of the elastic film. The relaxed length of the slit is 55

mm. The relaxed length of the topsheet is 245 mm. The topsheet may be used on a

Pampers Premium Size 4 diaper, designed for a baby weight range of 21-37 pounds. This
15 topsheet is referred to hereinafter as Example 1.

In a comparative example referred to hereinafier as comparative example 1, a
topsheet is made using Lycra strands, available as 940 Desitex Lycra from DuPont de
Nemours, E. I. & Co., Inc. of Wilmington, DE. The Lycra strands have a width of 0.5
mm. Two Lycra strands, each having a relaxed length of 65 mm are stretched to a length

20 of 225 mm and affixed adjacent to each other to the underside of a P-14 nonwoven. A
160 mm slit is cut in the nonwoven between the Lycra strands. The relaxed length of the
slit is about 53 mm. The topsheet has a relaxed length of 225 mm. This topsheet is
referred to hereinafter as Comparative Example 1. Data on Comparative Example 1 and
Example 1 are provided in Table 1 below: .

25 Table 1

Comparative Example | Exampile 1
Steady-state stored energy 78 460 mJ
{mJ) @ 100% extension
Steady-state stored energy 36mJ 250 m]
{ml]) @ 67% extension

Steady-state energy lateral
distribution (mJ/mmy)

@ 100% extension 78 5.6




WD 02/ 34186 PCT! USO01/ 46566 67% extensi on3610. 3 Rel axed length to

ext ended. 46. 49 length ratio Pass-through work required3éﬁg ggyﬁdﬁgﬁib
extensi on The di nensi ons and ot her paraneters of the ex | &Yy r
enbodi mrent (Exanple 1) described above can be readily nodified by one
skilled i nwobpssagst to smaller or larger wearers, inclugimgsoagessd wearers.
5 1n certain preferred enbodi nents of the present invention the elastic
nodul us of the elasticized regions 70, 71 along the |ongitudinal edges 62
of the elongated slit opening 60 may vary either in the lateral or

| ongi tudi nal directions. For exanple, the elastic nodulus may be higher
t oward tlb@gmléxt@mn% of th slit 60 490 pronotejthe pengggati on an

9
al i gnment gaf. xéd gf?]‘l{oex&ﬂd The grutgal groovefand anus,put may bp 10
| ower to ront end 64 of the slit 60in )roxirritytothe anup
itself t Ia d passage—through—the—s$tt—66 v ar rabte—gl astic
nodul us g@%O ?rgié?ﬁ“frﬁ agy neans known in the art, |/r-1fl udi ng usg of
di ff er ent rl °§XRIF51Q¥1N. abl.e_nunbers._of I:\\/nr: of & ru epraterkal in

di fferent portlons of the elasticized reglons 70, 71, nechanlcally

nodi fyi ng the 4 ﬁ;ggg f PR b O
el asticized reqgi Onﬂx‘?e?%o&s gﬁé}%%k ‘ﬁ%r qh%g etg@mel?ag% éé é?n%ogfrn?eg in
certai n r Eaanpte 1)%scrlbwchmlveparﬂbegneachly3nmmad§3yaonersk)ilﬂedl imthe¢ ardp smdbledi nent  of

t he inventign wherein ‘é‘ﬁ C&?UCI zed material includes a pattern of slits
74 in t he°t @FFOHCATSI {F3He anus to reduce the el astic nodul us in

this agea to pInCUEHEﬁ pf6Rdd RARRLs dMhEprededt MvaiHoAdhdBEIS nfdulub et pr esent
invention, the elastic nodulus of the elastic regions along at |east a

portion ofhet ﬁ@stlﬁ#ﬁ%tfegmlﬁf'/(bfﬂt #lengs fhet *OBEMW@hF%S@@ plaihendongatsdslib0os | ower
the el ast ' gcfrﬂ%h ?¥ ; tehtﬁelB na%gkﬁ(frgletgj Slﬁtuﬁﬂn redfio sI & ex e;FiQrtflé on of the

back hal f pen| n Iments, the dstic
modul us i aiattfmemfmhmMma}egiaOﬁgmf tdvined el Hiacbmams&g}fithae gléngr Wl prymblettieeen about

10% and 60% . of the el astic npdulu he back re |o he sljt opening
60. In al PEFHaHW @ﬂﬁg‘@‘ﬁﬁ‘ﬁt@ng Mq WPIF}}&LEI@G g“i‘?tv ér" P%Fsﬁjlltc’g% regi ons
are ingl ugRer idwrd helffcht AP M R 1he’it 160 u@ﬂﬁﬁﬁﬁig RNee ABhstsBl Ao ERAitad | gnment
of the slit opening 60 during a wear exanpl e, the topsheet 24

may i ncl ufisalopasage thapuabt the slite0. régmﬁbls@as%n @p@lﬁt—ﬂmwp Prevadedde gyl end 66
of the slif.q %%ﬁ'% #9 arzf,ﬁh&lgﬁliﬁgué@ Jfghﬁ‘éf’&t ln?{%ﬁhlts 'dg{lzﬂﬁhle%hﬁ; sPtaydid
the t opsheet may dI

addi tion, nclu ront el asticated regi ons 90, 92.
The of a given material in different portions of the elasticized regions 70, 71, mechanically

modifying the topsheet 24 associated with different portions of the elasticized regions 70,
15 71, or by slitting the elastic material in certain regions. For example, Figure 3 shows a
non-limiting embodiment of the invention wherein the elasticized material includes a
pattern of slits 74 in the region associated with the anus to reduce the elastic modulus in
this area to promote fecal passage. In certain embodiments of the present invention, the
elastic modulus of the elastic regions along at least a portion of the front half of the slit
20 opening 60 may be about 50% lower the elastic modulus of the elastic regions along at
least a portion of the back half of the slit opening 60. In these embodiments, the elastic
modulus in the front region of the slit opening is generally between about 10% and 60%

of the elastic modulus in the back region of the shit opening 60.
In alternate embodiments shown in Figure 4, other elasticated regions are included
25 in the topsheet 24 to enhance and maintain the alignment of the slit opening 60 during a
wear cycle. For example, the topsheet 24 may include a rear elasticated region 80
disposed near the second end 66 of the slit opening 60, aligned with the longitudinal axis
42. In addition, the topsheet 24 may include two front elasticated regions 90, 92. The
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13 15 APR 2005 WD 02/ 34186 PCT/USQ /46566 front el asticated regions 90, 92

can be di sposed near the first end 64 of the slit opening 60 -and extend
fromthe crotch region 37 toward the first wai st region1 gﬁ%%;ﬁﬁﬁiero
angle fromthe longitudinal axis 42 such that the two front el asticated
regi ons 90yo9&#34aseverge away from one another from the BET/tisoomssss ng 60
towards the first waist region 36. The 5 back el asticated region 80 has a
total steady-state stored elastic energy of at |east about 50 mJ, and
general ly between about 50 and 200 mJ, when the topsheet 24 is in its fully
extended state. The two front el asticated regions 90, 92 have a total

st eady- st Bbift chibiddatd re2b3 0] B2 QNS Usp&kd éar lRAFS Al 64 bf O sibpericbogener al | y
bet ween about 50 and 500mJ, when Ee topsheet 24 is in it fully extended

state. 1020dfxind @ﬁb@@lFWE‘flilthlﬁhé7@Q“ﬁ}ﬁ‘éﬂlefws’flwttﬂ‘tﬁé@l ¥ atgpioswro dgkesi ve or
body adh h
ody a efrtihgrﬁe %ﬁg@%ﬁtgt el 4%11&%?!;&1@ & H %%stlgﬁ (ﬂe' ong’?ﬁ, ”(Pvérétt e

t opsheet 2 uring use these’'e edge is
hel d agai msty frdve one ancthes fioki theisht preniaig 0t tywards tﬂeeﬁretrw&st regich By Theot def | ect

away fro e skl durl def t The t p'c adhe | ocat ed -
B R A N e TR R B T R R

i ntegral Mtdhdtgéﬂerﬁﬂ} Bétivadn H&Hﬁt 30 M@ 20hentt opsheet toﬁﬁme@trchishﬁ‘ﬁts erﬁlgment of

t he absorbent. article or may be a separate mat eri al di sposed directly or

i ndi r ect | §xiendedptpteq The Fyo Bemtqleﬁcatet regiges Yh 93 hpema toklt steddg-stafesareder | t he
body adheg;i, g eﬁ&gft}?éttléa‘aﬁab%‘ﬁ%’g?&dénﬁ%g&?ﬁw%{lﬁﬁét&g[}tb'aﬁgts&q )l Pffed absorbe”t

article inan tern or configurati-on
li nes, stﬁtep@sheedbhsm iaﬁdﬂytchterlﬂed@mw 20 In one preferred errbodl rrent, the
toplcal adhesi ve 50

di spgse he t sheet 4 in alon he
| ongi tUdi nal JBGaE € Oqlﬁ‘@“t ﬂl? %Rcé I"i‘“tIu @ﬁ?ﬁt@al aﬁkﬁﬁ@\?é’? bo Ments are
cont enpl a&cﬁ'xq)oWﬂ&E hith LBe td KM %'sh@@ﬁ&ﬁfng\h@th@ d)%h'éet QMﬁpﬁa&mthgauseoml on of
t he eIongate slit ogenlng and ose | ocations not directly

adj acent {hpe calbgdigenis, the plit e@lse i lwbi aga@etd wearess gkindn progingtyge ths=fanti&f1e
tops heet %J 'm o? Iagﬂéé zﬁpitn;rﬁ H’?ezsk%{ dﬂrﬁfg%ﬁcﬂ{orxb %Qt 10 § Qcﬁ‘xesx%;sm
y o) o) heri ng e

regi ons. pe inc nDre
subst anc ebcatexhpm bhe tapt’sheree I?.éasHbWwee,dﬂhe rbiodygy atibermlgeoo&igosuhorﬁ ntalyealwebﬂr er.

Foti o ¢ PlRert R B Pl S0T B e foelPA @Tthelhdiieph 8 M theefbolE

conposi t i gfisle Ioﬂﬁia?d de 2 aglinst wRGriaDEkRbdd direpB} bOIndiretily onalIas abpsditid) as
silicone or petrol eum waxes, oils such as silicone or petrol eum based oil s,

skin car eof thohsedbertiagieie. Jfurihay thechody pdhering perpposition mpyerdispewd 9BESN, and t he
like. Sui ﬁcﬁ‘@éneofttﬁé)ht%&lbent article in any pattern or configuration including, but not limited

to lines, stripes, dots, and the like.

20 In one preferred embodiment, the topical adhesive 50 is disposed on the topsheet
24 in along the longitudinal edges of the elongate slit opening. However, embodiments
are contemplated wherein the topical adhesive 50 surrounds only a portion of the elongate
slit opening and/or is disposed in locations not directly adjacent the elongate slit opening,
such as around the edge of the topsheet 24, on the leg cuffs 32 or in one or both of the

25 waist regions.

Types of body adhering composition may include any oné or more substances
capable of releasably adhering to the skin of the wearer. Further, the body adhering
composition may be in the form of a gel, lotion, film, web or the like. Examples of
suitable body adhering compositions include adhesives, gelatin, petrolatum, waxes such

30 as silicone or petroleum waxes, oils such as silicone or petroleum based oils, skin care
compositions or ingredients thereof, as described below, and the like. Suitable topical

adhesives include, but are not limited to, hydrogel or hydrocolloid adhesives such as

14



adhesi ves include, but are not Iimted to, hydrogel or hydrocolloid
adhesi ves such as 14 15 APR 2005 WO 02/ 34186 PCTNS01146566 acrylic based

pol ymeri c adhesives, and the |ike. (Sone exenplary hydr I

hydrocol | oi d adhesives are disclosed in U S. Patents 4, gﬁg ﬁ%/ 2@@@3 053;
4,699, 146;wo42/3838& 257; and 5, 726, 250; each of which is pggptdacsat ed by
reference herein.) The topical adhesives nmay al so include any "nedical
adhesive" which is conpatible for use 5 with biological tissue, such as
skin. Acrylic medical adhesives suitable for use as body adhering :
conposi tions, include adhesives avail able from Adhesi ve Research, Inc., of
d en Rock, acPAic basctbpolumerimjaéhegimm, iand shdViikd 6, (Sdde 3t@mpladyTidtogel gind/dVTR
adhesi ve, and -.17... Rubber - me h as from
Adhesi ve 1?3550@3 %‘?{ afhesIves, gy ‘gf’ iooc‘eq)é“ gllLﬁp qlé‘fﬁ“g fél&ﬁ?) éggﬁ‘gﬁa @5&%@& ves

i ncl ude Doyy380rs7n@nd 8 7%95@%%%@&1%&615(3;&&50&& ayadekebilce hbfed) D Comi ng,
Mdland, M: "MEDI CAL ADHESI VE' from Hollister Inc., of Li bertyville, IL;

3M Spr ay Napiedliaghesivey gray 2lso iqchudesny "medigalidhesiied whicknis chmpatibledsr pse of St .
Paul , i Fer
Labor at ori'es o]fomél ﬁ@sﬁle Sﬁc%l%q@her%dm yﬁa%§g§%%%8g3§ ggg‘l(’:rg?dged in
U. S. Pat erddhéibg: Goﬁuﬁb?ﬂpﬁs@&chﬁel&'ﬂﬁfsl\ﬂe‘é avda(lja:bﬁerrBI&SAcri]Hb,sﬁeaida&BG#, 4nd:3,06f|, 9761 15
4,551, 490; .4, 768,5 at e o] t hacr hydr
adhesi ves &R I§‘ifi?k’::gll‘io ‘E‘g“"pﬁ“ @ P"é‘?r‘én&rsl‘ 6%%18?6 i\ﬂﬁ'}@“ gq"ﬂgg‘ﬂgfqﬁt he
di scl osur exdaésiRaghd afs-mhi RﬁbHeﬁbasE('l“ﬁ%Qer Q&h@gv&?’ sﬁoﬁfﬁr%‘qud?ﬁrA%EhveYet
anot her exenplarY adhesi ve conprising pol yviny Pyro | i done and a
&

mul ti - f uncReserielt Ingninaie alse he shivibiey @&eymnnlm@db@ s &phide Da® Comine3235A1.
(The djscl h S G by 20
refer elnoze l\?g%i?e@({rlfg @)@Eg) &gﬁabr gﬁlngéﬁ C%ﬁm %Q&{@hﬁsm@% ace of
or in addEDHE&I\IE)‘ firdio $llibes diid. bﬁmlthElq mlﬁmemyaAﬁmsﬁéW%ﬂglmdh
suction an an as pr.efer, that the body adhering
conposi ti d’ﬁ‘?dﬁg b&afﬁ é\’lpﬁﬂ% ‘{fi teP fWe%r&\@ggsmbélq@mﬁﬁ“& e with
the skin angipldaom F&mfall‘é ﬂal];cfrét@ﬂgl of Fé:rhﬂat]é"% IdindrSmedibd l@h&sRLs Lhat the
body adhesive be at |east parti al ydr ophobi ¢, preferably 60% nore 25

pr ef er abl ylegaied iy Uxpi Reteant Stﬁ@’?ﬁ’a eénl\ﬁi@,ldzﬁn%l%%’fséf 41398.08H HEHISL76;
conmpongnt d n t rtain
D! s B Y PR SRt ISl 5 2
el asti c emg))sed m bIrS @hizsts i 506 14586 end Bleg427ir thel dcmbmgy qﬂe’adfhn of alncleisast iCc

menber gener a asur d with the elastic menber separ te fromthe

G Sposabl AHEDEERBLAY FPTICE PEePor AP AT PSR E A gPrE BB Polyv iy

pyrollidone and a multi-functional amine-containing polymer is disclosed in WO

94/13235A1. (The disclosure of each of these references is incorporated herein by

20  reference.) Alternative body adhering means which may be used in place of or in

addition to those described above include static electricity, suction and the like. In any

case, it is preferred that the body adhering composition permit vapors to pass (i.e.,

breathable), be compatible with the skin and otherwise skin friendly. Further, it is

preferred that the body adhesive be at least partially hydrophobic, preferably 60%, more

25 preferably 80%, by weight of the adhesive consist of hydrophobic components.

However, hydrophilic adhesives are contemplated in cerfain embodiments of the present
invention.

Calculating steady-state stored elastic energy in an elagtic member

The stored energy within an elastic member is generally measured with the elastic
30 member separate from the disposable absorbent article for which it is designed or to
which it was joined during manufacture. The elastic member may include the entire

topsheet or a portion thereof. The relaxed length of the elastic member is recorded. The

15



which it was joined during manufacture. The elastic nmenber may include the
entire topsheet or a portion thereof. The relaxed, length of the elastic
menber is recorded. The 15 15 APR 2005 WD 02/ 34186 PCT/ lﬁ@l/ﬁg{é%@ﬂ@ﬁasti c
menber is then stretched at a rate of 254 nmmminute via an Instron or
simlar degogssgsd .., a device that can neasure force gSrdsoludzgd i on of

el ongated distance for an elastic nenber) to a defined length (e.g., may
be the fully extended I ength or a fraction thereof) and held for 30
seconds. The force neasured in the el astic nenber 30 seconds 5 after the
conpl etion of the extension of the nenber is recorded as the steady-state

tensi on. diliticShady i® ek SuiiRl o ooBRInsi inhhiinGt 3L i LIRADSS sil-fucal cul at ed

by neasuring the area in units of gram seconds under the stress-strain

curve durfievipet(he., axiewpstheincapydasure force apaifimnction shelvagated disterve tirean

st eady- st - t I recer bove and, is reported | illiJoul es. The
stored ot Sufic EONBNOREEROMIGRRE, ARRSE fhe RB°Piled RrgBos T s 10
cal cul at ethefeyf)dind heldigr INrcEilealye fratResiod @othe kRsid Me@be B0 ecodds

cal cul ated, above, by the wdth (i.e., the |ateral dinension) of the

elastit nilibdPe spapiction ef e @tensian (ffithe mrgbers wrordehas die Peddyidate i neter of
el astic nRAKSH. 19k dehay( Mt Sed eﬁ’@ﬂﬁr&]%% Mﬁﬁf-&r%@c m?&w AEEROrk s a

measure of the energy required to push a sinulated feca bol us through the
slit whiltbeepive iglunits ofgrainmsepandsunderdbelstesastain @ Juripg Yheeoxtension oyslor f ul |

ext ensi on),. . The topsheet .1 s, hel d at bath.ends in t.ension.at a fixed |ength.
A coni cal A S P ?%?88%}8%@' “ﬁa@? ﬁ%a%s%tﬁgmf’m&re%d%fje%}’rog‘ésangﬁﬂ I?OP%CL& h of 40
mm i s al i gililbuk! hThéQtosdd beaddiito UnBRY diftFiBUBA inh@eSlatdral VilitecBorSiEVens
Texture Analyzer (details in other cases) at a 20 rate of 90 mm per m nute.

The f &t ce"H@RiRG Budividing fansteady-sipiopered fleplifgrrerareasssalquiated abewa Hy as a
function Qfquf g@?‘:ﬁi‘ l§t‘é§p§iﬁrens-mﬁ é)li)ﬁ?ese'lgsm SRRl Ks feﬁ%@n%iﬁﬁoﬂﬁgﬁf the
force versus distance curve and is reported in ml. I'le particular
enbodi mentnsrexmpdt willimeidi ofi edhgtd memberuridd (wf/mde present i nvention have been
illustrated and described, it would be obvious to those skilled in the art
that 25 various other changes and nodifications can be nade w t hout
depar t i ngPdss-Thadi grit and scope of the invention. Further, it should be
apparent that all conpinatjons of such enbodinents and features are
possi bl e and Jaf-Pegh tvophisgrarashiecd texaetmyiremred o pyb 2 finylaidifen!
Ther ef or eyonish@roapR SRAGH wWhild kSR G€in M 8RR Rt (RY k78 dxid¥l of BANges and
modi fications that are wthin the scope of this invention. 16

extension). The topsheet is held at both ends in tension at a fixed length. A conical

plastic probe having an angle of 40 degrees and a length of 40 mm is aligned with the slit

and pushed through the slit via a Stevens Texture Analyzer (details in other cases) at a

20 rate of 90 mm per minute. The force required to push the probe through the slit is
measured as a function of time/distance. The Pags-through work is the area under the
force versus distance curve and is reported in mJ,
While particular embodiments and/or individual features of the present invention
have been illustrated and described, it would be obvious to those skilled in the art that
25 various other changes and modifications can be made without departing from the spirit
and scope of the invention. Further, it should be apparent that all combinations of such
embodiments and features are possible and can result in preferred executions of the

invention. Therefore, the appended claims are intended to cover all such changes and

modifications that are within the scope of this invention.
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15 APR 200'5 WO 02/ 34186 PCT11JS01/46566 What is clained is: 1. A wearable
article having a topsheet conprising an elongate slit opening_prQ h,di ng a
passageway to a primary void space for receiving bodily ‘P@ud‘hﬁ)ﬁsﬁj érein,
the slit opening including |ongitudinally opposing side edges having

el asti cat egopeghsns di sposed along at |east a portion %T@@q spf the side
edges to maintain longitudinal and lateral alignment and Z-direction
proximty of the slit opening with a point of discharge on the wearer, the
el asticated regions containing stored elastic energy producing tensile
forces which are distributed |aterally away fromthe slit opening. 2. The
wear abl e ¢l e . efined in claim1l wherein the el asticated regions
enabl e th?ﬁgggcgg%?%gdef | ect and all ow bodily exudates to pass through the
slit openilngAS3vearkble aviitirhabing a dopsheet conggisiig bi Bleflatdslie bgdningprovidinga n t he

el asticated regions maintain the Z-direction proxjmty of the slit opening
as bodily exz?a%ng%‘g%taégrlmﬁwo\iﬁlg#p@%fogwepwvm&bwwﬁ@uda?ea.their% ﬂmﬁF able article
as defined i i : i Ql:r;%gg@ ity 1 . | engt h

rangi ng fromé?ggiggltlﬂ%ddén t aal}g%{}%fgbc Se%dgéﬁ;g%&]gggg%{&gtegf%l(@?e as defined
in claiml wheposidelengat hsdngattion of éach ofbnsidgedgss Wabdinteid lodgitudinalaspect ratio

wh [ h ' f b . b 100. Th bl
articlo as darhdie PR b SRR RE e PP fo Wip Fbat, Compr ce o

total storediighagt ofthenerey, tiefclaticdt@hsgiomokinhi} stréd dlaskiovheegy 7. The
wearable article as defined in claim]| wherein the elasticated regions
gener at e an PrPgRcingdensils 1arass whick arg distiibrded I3y avay fom theglit RsANEbout 0. 05 N
to about 5 N. 8. The wearable article as defined in claiml wherein the

el asticated regions have a stored energy distribution of about 50

ml/ | i near Z¢nThelveatblcARRIBIBT WO i0 21284 1 SGicleiiThd ISaxtitt6b@Ei08s endblsdlzr abl e

article havi a l.ongj t udi,nal IS first waist region. a second wai st
regi on, and eraég%s%fjﬁtﬂegt@5iahﬂwibﬂ$1§'r%§%ﬁf @ﬁﬁ%&%&%&%ﬁqgmﬁl%ar able article
conprising.a topsheet, a backsheet, and an absorbent core interposed

bet ween the topsheet and the_ backsheet, the topsheet conprising: an

el ongate st itheapripligrisicasidaling ia clsis d agemethe gasioged regiops Painttisace f or
recei ving g%ﬁirédip@ﬁﬂéﬁﬂi@%ﬂﬁ}%ﬁi%&mﬁgbﬂ@b@di@%&@&a?es%Lésttm%u?gﬂhé‘ait' s di sposed

in the crot regi on
opening.

4. The wearable article as defined in claim 1 wherein the elongate slit opening has a

length ranging from about 5 cm to about 20 cm.

5. The wearable article as defined in claim 1 wherein the elongate slit opening is defined

by an aspect ratio wherein the aspect ratio ranges from about 5 to about 100.

6. The wearable article as defined in claim 1 wherein the elasticated regions comprise a

total stored elastic energy of at least about 50 milli Joules.

7. The wearable article as defined in claim 1 wherein the elasticated regions generate an

in use return force in the topsheet ranging from about 0.05 N to about 5 N.

8. The wearable article as defined in claim 1 wherein the elasticated regions have a

stored energy distribution of about 50 mJ/linear om.
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along the longitudinal axis having a first end oriented towards the first
wai st region and a second end oriented towards the seco % Rd ngl on;
the el ongate slit opening including |ongitudinally oppo mb 2 ges
having el asticated regions disposed along at |east a portion of each of

the side egg@zsdigs mai ntain | ongitudinal and | ateral alp@npRnissénd
Z-direction proximty of the slit opening wth a point of discharge on the

wearer, the elasticated regions containing stored elastic energy producing
tensile forces which are distributed laterally away from the slit opening.
10. A di sposabl e di aper having a |ongitudinal axis, a first waist region, a

second waigst A ufeﬁﬂbfé%mcmvﬁ%ﬁ ﬁ&gﬁﬁﬂlﬁa@%@ﬂ ﬂrﬂ%(spfééﬁaﬂ 4 hssRbpsyeen, the

di sposabl e di aper conpri si backshéet; a primary topsheet joined to
t he backs heemgloa,ranabsnﬁdhercglommtcamtr‘stbaswqen,tthﬂ: weatibie erticleobpisingtieet and

h h f
he pri mary PBRERCtokRa G AR A Er BaT EBorrRraob e g st e pace. for

recei ving femkshea;mefopgﬂaar@m@nmﬁ@e secondary topsheet i ncl udi ng an
el ongate slit open ngt I n _conmunication with the primry void space; the

el ongate sl #n f'é%meﬁ qPenipR Bi9BSIgG 3 RAssRRaal 1R @Hn%régp’éﬁp%ﬁeéwgece%
ongi t udi nal - axhdinNAYARE tftrdit ¥ ol iR HRAiRE s URPBLASh b Srldnlriional St

region and a sec or | ente towar wai st region; the
el ongate slit @hoeglthn@ongmrchxhalldxmlyavlmguﬁrmeaid natiigd toppds thedird ivaist edges havi ng

| ti ted at t h,of the th
Side edges to MBI SRR e s T e Pkt 2 ine SRR, i Vet on

proximty of thg opbiifg MBIGEHE Bnkiidady BRiosing Side edlies BRARiH@AadiBatdde wWearer, the
elasticated regions containing stored elastic energy producing tensile

forces whi ch afegions dispaspiaieng 3t nagiadiortipn shedsh of Bgsidp sdgesite maiple ng. 18

longitudinal and lateral alignment and Z-direction proximity of the slit opening
with a point of discharge on the wearer, the elasticated regions containing stored
elastic energy producing tensile forces which are distributed laterally away from

the slit opening.

10. A disposable diaper having a longitudinal axis, a first waist region, a second waist
region, and a crotch region interposed therebetween, the disposable diaper
comprising:

a backsheet;

a primary topsheet joined to the backsheet;

an absorbent core disposed intermediate the backsheet and the primary topsheet;

a secondary topsheet covering at least a portion of the primary topsheet and joined
thereto to form a primary void space for receiving fecal matter therein, the
secondary topsheet including an elongate slit opening in communication with the
primary void space; the elongate slit opening is disposed in the crotch region along
the longitudinal axis having a first end oriented towards the first waist region and a
second end oriented towards the second waist region; the elongate slit opening
including longitudinally opposing side edges having elasticated regions disposed
along at least a portion of each of the the side edges to maintain longitudinal and
lateral alignment and Z-direction proximity of the slit opening with a point of
discharge on the wearer, the elasticaled regions containing stored elastic energy

producing tensile forces which are distributed laterally away from the slit opening.
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