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COVPRESSI ON RESI STANT APERTURED WEB FI ELD OF THE | NVENTI tﬁg &

i nvention wel®ises it 0 macroscopi cal Iy expanded, three di nensppgprlsedifass ur ed
pol yneric webs. Mrre particularly, the present invention relates to such
webs being m croapertured, and having inproved conpression resistance.
BACKGROUND It has | ong been known in thd di sposable articles art that it is
extrenely desirable to construct absorptive devices such as di sposabl e

di apers, cata =] é@ﬁ't ' ' | Gen ' , the like,
presenting a m@t}rﬁ F“ace eﬁwgﬁpﬁgﬁgeﬁgﬁéﬁié%ﬁﬁmﬁﬁgd es
generally have a fluid pervious topsheet with a first wearer-contacting (or
body-facing) surface and a s - tacting (or
tgar mrslntifapi ng)_surfacla; By gﬁgﬂgﬁgi@emﬁg&ubﬁe feelEl trg t%e useri tpe
opsheet givesgyi : ment o
undesirabl e skin co%?t |é§ﬁgﬁ:§ﬂgtetgo prgé)l 8°r?§g%“g1>?g%d§3§‘§%t‘% ﬁ{)lg}\éurngpabsor bed
wi t hi n t hepahred polymerid ewbs e Moke gaticalarly athe presestdvenyion rélytesiasdughiveds t he
t opsheet Lo_ have- bot h-fl ui d-transport and fluid retaining characteristics.
Desi r abl eb¢ingimicraapersysed tandhavgrapraved compressiqniepisiangpsheet to acquire
fluids, such as urine or nenses, and pass the fluid into the absorptive

article. Once absorbed into the absorptive article, the fluid retaining
feature of the topsheet preferabl \BACKEEROUNRBwWet, i.e., the novenent of

fluid back thrqugh the topsheet. Rewet can be a result of at |east two
causes: ( 1 )[tg}ggé(gllgi n&gewpn fhfe‘ﬁ%ﬂsﬁll’lﬁéﬁ‘q?‘?w%ﬁué 1%%“‘6%9’3&!?553@? ®he
absorptiv ' : (2) Wl (ol heet .
B of e abl SRl oY 8dvidek)qubft 8 Sisholilis ABREL, Uhinfleflaf) sl Badih ]
maxi m zedincBatiderdi &rticlegnhhd/ thnikes peddkytity aopyhartacei febl exlhdiuberhi Guchat es

of fluid acquisitiagn, and |low | evel s of rewet. Wile woven and nonwoven
fibrous wabsorplive aticlen sengsally baveasiluidnondeustopshegs with adistevenseroranasting

ave bean(anaudy {8 e BRE dea, pRE ool pecPRAUTR |6 pitRGaghae) "0

retenti onseifieaC By piebéiing & dFRNsarfate GedTSoatheasser, 1RE 1BYsheRY Bivedi@piivall e
prior art solution i1s disclosed in coomonly assigned U S. Pat. No.

4, 342, 314 Wegung ¢omdorRaand| migtimiges the devedopraent of nedeasrgble skin pepditiBERIUR(02 WO

9975951l %roﬁggéeldseg(%/ogu(%é %c? moisture absorbed within the absorptive device.

A dry surface is achieved by designing the topsheet to_have both fluid transport and-—- —
fluid retaining characteristics. Desirable fluid transport characteristics allow the topsheet
to acquire fluids, such as urine or menses, and pass the fluid into the absorptive article.
Once absorbed into the absorptive article, the fluid retaining feature of the topsheet
preferably prevents rewet, i.e., the movement of fluid back through the topsheet. Rewet
can be a result of at least two causes: (1) squeezing out of the absorbed fluid due to
pressure on the absorptive article; and/or (2) wetness entrapped within or on the topsheet.
Preferably, both properties, fluid acquisition and fluid retention, are maximized. Said
differently, preferably a topsheet will exhibit high rates of fluid acquisition, and low
levels of rewet.

While woven and nonwoven fibrous webs are often employed as topsheets on
disposable absorbent garments because of their pleasant surface feel, poly-meric formed
film webs have been shown to exhibit more desirable fluid transport and fluid retention
characteristics in many circumstances. For example, one viable prior art solution is

disclosed in commonly assigned U.S. Pat. No. 4,342,314 issued to Radel et al. on Aug. 3,
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1982 and hereby incorporated herein by reference. Radel et, es' an
absorbent article with a wearer-contacting topsheet conpr|5|ng a re ient .
macr oscop xpanded, three-dinensional, plastic web e
conblnatlgﬁﬁ%ﬁﬁ?ﬁber | i ke and plastic propertles The web’ §Qbﬁhéwﬂﬂp§e
appearance is due to a continuumof fiber-like elenents, wherein the

opposed ends of each of the fiber-like2elenents are |nterconnected to at

| east one other of the fiber-like elenents. A topsheet of the type

general |y disclosed by Radel et al. is _highly effective in pronpting rapid

fluid trdq8 apdhermbytineorpriates, %thdcﬁf‘ﬁ@"@ur%ﬂ?é et gl. iditclases gRRLIIERbent
pad- cont ggid éé‘gwg rLa%% Qf-ctcth@P Kgs‘ﬁ%et %8& h?i' 9' aY resil® ?h&gﬁc?og § ly type

have enjoye esprea conmer ciPal success t Aneht a Ytheir
cl ean an@xﬁﬁdﬂedﬁﬁﬁéé—diﬁ%sidﬂavgasﬁbeﬂeﬁ%thib@t%’iged écﬁnl@lﬁﬂt\(&ﬂblfoﬁlﬁér-lfk@nﬂm/ en
fibrous topsheets. Wile the Radel et al. topsheet is highly effective in
pr onot i n@lastipipopartiess f Ehe wﬁbbcﬁhdr-)hkhlawg@aﬂqeolmduhewfa canttinngnr of fheralike ng

sur face t the s cond .absorb t here renmi ns, sone
negat | ve CORHETER s Gppopes SR s of el R SR ATE SaregRsIS |
in cont a%al"leﬁﬂo'h %ﬂ{&gf 8 fitkt-Nke yge of the superior fluid handling

characteristics can e provi gﬁgé I'n polyneric webs of the

af orenent i ongd tdpsheetaufcthé hygper génebatiyedisclosslt bpRadel egels isvhighly @fifectned &id t o
woven and non-woven fibrous webs, considerable effort has been expended to
i mprove tAeMebRE rapid fluid taaster Fam; the Mféreafren@ptlwvfm ite ths@sgondmahsefheabt

Uhr oe. o eneisfine, SHBRE o v Bpiee] CRECIREL" TERRALR! i (RRRTE gy
vi si bl e Wﬁés}ﬁéhdad%xﬁér@khsdcblé@ Jndatdnhéhidl 'EBH@&&' t@ﬂhél? cRh® ah&agd?fﬂm%ﬁeemnl y)

assigned U S Pat. No. 4,463,04S issued to Ahr et al. on July 1984. The
vi si bl e sumfsawemfconmwdaorcoawmooall Ihqpvawparfdbawstthpﬂsem ¥hie dreaRadedlet mer i c

I cr oscopticopierkis iy eer e FRRPDE s tender bl HuRR T e fist ¢ o
be. di scemybigoheblie sHRIATL (APKETRY e, pRERRAARILGHLR! yihotangRs |

bet ween the vi evver\k% eye an ane of t out

pattern, someeneiative &ohm@kﬂryreaétfoactd phcing polpmedotwebsl gomprisednef plastics recul ar
reflectlon of incident U S. Pat. No. 4,629,b43, issued to Curro et
al. on Dé‘@mafBW‘tM%“%Né%éses a particularly effective solution to

di f k 2 WO
07 50511 - BerkiEob S SorRidk Hid YaeBlidE chaBtpihos thar g WEDIGRL P
mcr Oaperﬁdﬁyxﬁelmp WehERITi the \Mehaﬂmdlitdatybb rdsthair SinRérehie tabt czi‘dvdntagésewaen
surface aberrations. Unlike prior art webs such as those disclosed in_ the
af or enentqoptragied i waven andan-woves fibroys webs songidesable mffoatpmsm:@ expended

t ded subst dent

anpl § t addodrotaysnEERTE s ashos R R urt af BEESHE Mste i el e BS SRHE
aperture g éxaﬁ,gke% iRlpreRA a6 dBpRaNP % patided Thietlahhandiomil IpolBEHCREb | 1S

resi stance to c ression and shear and significantly alters the tactile
response exdhibitimg weslnbstaiitmllm xmnegipssyt visibte swrfacefan@clotb-like tad:txlermmrezsaiop is

Z‘if’ﬁi‘;fai‘i‘nﬁcﬁ&%ﬁ%ﬂe'ﬁa AR T e His Noo 4 0 Rked i B Gl OB ghUer s
Fof or encelihi e QREHCfinef SC0R BdERbschichf Bibentiy Bl ﬁ?ﬁﬁﬁ?‘g'&%‘ Bopmpie

sof t ness welslof Ak et &l. lisﬂﬁkwﬂﬂg provided\Wiith s ﬁMﬂ?rschEedf hucx@seqﬁu ipatitérh @f
rates, experience has s at topsheets made W th such webs can have

rel at i vel surfaee abereations, ph@pemrné)smstocd'mamém dlxemlh’@rbﬁ hernagma| naked$aet ur ed
webs, such, as .t hose aII n the afore i pned del tent.
W Chout . BEPb tHsRERRey R D e thel ehers i BBR i RiprEct B web R

resi stancg,of léﬂg cHed! Mhe. &%ﬂ%&e‘%@ﬁ%s fgctﬂﬁt ff %ﬁve”ﬁr ﬁlb?ﬁﬁﬁ%@)f 'egln%ahﬁ gl enet

under pressure ecause rewet prop ert| es ute to overa ryness and

cl eanl i nesprciilar ieflectiamnsflin€identtliphs. dr awback could linmt consuner acceptance
of apertured or mnicroapertured webs. Accordingly, it would be desirable to

provi de a sof¥.S. Ratolie. w2904 ngyupqi,ﬁpocl.g@o et al. on Dec. 16, 1986 discloses a

particularly effective solution to providing a polymeric web exhibiting a soft and silky



conpression resistance. Additionally, it would be desi rablaéeNég Hé@ﬁ(izﬁi(fz a
soft, porous web having superior fluid transport and fluidr s%ralnlng
characteri%ﬁ%%lll:urther, it would be desirable to provide an_absorbent
article having & soft, porous topsheet having superior inprddd'$2dP8eance
to conpression under pressure. SUWARY OF THE | NVENTI ON An apertured,
conpression-resistant web is disclosed, the web conprising a first surface
having a plurality of mcroapertures form ng vol cano-shaped surface
aberrations, a_ second surface Penerally parallel to and spaced apart from
the first tagiile impressiony| Guepiet gl shisclesgs @ 1pissoanegavrgd Pobsmeniciwele haxdeg at fing
first surf and the .second surface t | a the . 2 NOVEMBER ,2002.4 first
surface ar?ggl? h%augre"cé?ﬁodsl%cﬁ??ascu Paf% %FUP@OIESOMf%aPT'%%aW PROD A A5t HeE  The
web is forditbsed i the!hidrém¥Rion2@ patant it6 Ar &0 QMR NE4St Bbe 3inyl RANreORE., 1 9i d
| ayer and at |east one substantially less ri gid layer joinéd to the rigid

| ayer. | n naicprapéryrects proviskdd nsubstantiallyi goidicidaptel whths thenmekiaunin ampbidedeesf of

at (east 120 kpsi, and a supstantially less rigid |ayer has an el astic
nodul es of® f’urz‘?céég’EFa't‘%n%S%gmm Wecwaiefiihq./a&'srapﬁrtpm atothe pesle pf gpch
formed by WAl 1o Vo B I SJ e e, and
pol ypr opylsg?]}g%%t gﬁécfpagl ogu dsbtg iaaﬁ;tl%lg%/%dt‘%ggg{sr féaﬁ%n?%%r&gnﬁ%?s?% }r%& é%h%f}e?] of
LDPE and LsigoiPficaniliialtetsrtie edctiterespare pfake deb. dheaprfdaperared web of Curro et
conpression-resi stant web conprising a first surface having a plurality of
ni cr oaper taliree$ ondy APRegrs/Bibsantallh apr-glossy.f b einaadditien, iexhibits @ sofcandisiior f ace
generallytg rlallel to and sFlaced a atrt fromﬁt{zaig hi rst surface to defjne a
cal i per, a %}Er%ﬂ"?rﬁf'% Vhigh o 3RBSALS, 0\ RPs PISEEERG; BY BIANNe SANSURGES 1 | r Kge
surface anfomieAtiGRATHE 45 Pafnt QM@cﬁﬁn@&?graiédlﬁrciﬁ%fr@fé?erﬁ@.d_ sai d second
surface in fluid communication wth oné another, said web experiencing a
cal i per reductWhite tfe Coge ‘BAAMizbmperta®d welbl exhibitsysuperiorosofinesss and eactibe
about 1 psi, said web blfl ng for.ned, of a nul.tilterl%/er gol ymeric fi Lm

conpri si ndMRFEsFOls @S owell jagi sPregpr Mluld jacquisition, ratss, cCXRFHERSe hias, Shgwh cthat
rigid | ay Do el doriai . .

Gl st o oMb fade SRPRE Y 5ah BARE refifef) Bocikel piAbEris U LoBRFAR oo
ri gid | ayethdradomedefimst apertareldi| aebs)f sach @¢ ediose tisalosekb ggirtallyTHhsS the
invention further provides a mcroapertured, macroscopically-expanded,

t hr ee- di netfetemsationgdpRadelinateng Witheutsbeipg beund Pyathserye igapisarsadie limitgst e

conpr i of ng sl dRineedie (o SRR R Bils oiaif Mgkt nRUERIOlTeRL

120 kpsi aiidepprebsans t Besagséteet Eﬂip:bﬁielsxéoh@ﬁﬁ_té foldvérd1Pdi§hessand Rikanlinedk @St i C
nodul es of not greater than 75 kpsi substantially continuously joined to

one si de dhe segnsumeryi this agrewbacinccopld limitpcensimar aecsptangat of mpertersdnett i ng
menber s or&lgi natiﬁrl}g sutgstanti ally concurrently in said first surface as a
cont i nuous REMRSIWCA &R ng a plurality of primary apertures, said

i nterconnect | %cﬂﬁﬁ'ﬁg-’l?,sit wjuld B@H'bzﬂﬂ:bwﬂﬁﬁx%@ﬁead $oft, %P&Br\b&ﬁhz{vhé Hnﬁn%ivéh
second surface as a plurality of.- secondary apertures, each of said

primary apempressiontresistgnéen f| ui d conmuni cation with at | east one secondary
aperture. Additionally, it would be desirable to provide a soft, porous web having superior
fluid transport and fluid restraining characteristics.

Furfher, it would be desirable to provide an absorbent article having a soft, porous

topsheet having superior improved resistance to compression under pressure.

SUMMARY OF THE INVENTION
An apertured, compression-resistant web is disclosed, the web comprising a first
surface having a plurality of microapertures forming volcano-shaped surface aberrations,
a second surface generally parallel to and spaced apart from the first surface. A plurality

of fluid passageways extend between the first surface and the second surface to place the



2 NOVEMBER 2002 4a This invention also provides a dlsposagﬁb

article, said article conprising a conpression resistant topshee sald

t opsheet conprising an apertured conpression-resistant web conpr|5|ng a
first surface having a plurality of niicroapertures form ng vol cano-shaped
surface aberrations, a second surface generally parallel to and spaced
apart fromsaid first surface, a plurality of fluid passageways extendi ng
between said first surface and said segond surface to place said first
surface and said second surface in fluid communication with one anot her,
said web being formed of a nultilayer polymeric filmconprising at |east on
rigid | ay@f sutfade ahd tiRasEoNSurfidd st Adid WnhduhiCSfor! With Snk 8¥Rherd AhB&EELIQ sai d
rlgld | ayer wherein said rigid | ayer has an elastic nodulus.of at |east 120
kpsi owhed ef a mudfildyerfodymeni¢ flthycompsising ayilehst onyeerigiddayeaané holsastonaodul us
of not ater Bﬂen /2 ﬂ&' 3LEF DESCR] PTI ON OF THE DRAW NGS Whi |l e t he
speci f| gifial d I3yer joipe fonthe gigid {a¥el-ar 1 v poi nting out and
distinctly [ t [ S

el | eved thgb%t#@%%E@#?%%t B ‘%ﬁ/‘ftﬁ‘aﬁ%“%‘eﬂ?ﬁlﬁ%r Sl AT Ich10 boslc

fol | ow r@ddﬁmbﬁmﬁﬁalmeiﬁkga layer &8 pil BRBGHOMOdIub of hét @rementhamy$ RgsidMaei ngs
in which |ike reference nunerals identify identical elenents and wherein:

FIG 1 i®ubsiieyshifdmge prefsebly fommedstey peexteding aem&!ééeyqrw@mmsmgt# Blendofof a

prior art b of at in comm ssi gned
05" patPolfiiE ShbpdfiroRydhe! $RPs SRSy 46 HEd P PR A blend s

per spectj pPEiahd ¢ 3!IDEE i on of a pr| or art polyneric web of a type generally
di sclosed in comonly assigned U.S. Pat. No. 4,629,643; FIG 3 is an

enl arged, partially segnented, perspective illustration of a preferred

conpr essi on rHis fivantion'albo pfovides an gsetiired amaﬂﬁe'sﬁanlnescé;tagt Welp chpasing of f
an ast_one o

| fil t t |
oo Lnet & irelyitace Tiving’ 8 pRtuby of tuoaPertinds TeriS | volGho aned SHads coq
partial atieeratiois, 2 wetorl stiffezet gmr@@nﬁﬁlﬁﬂélytoshm\ﬂ%paébd:bﬁart FronWaid first

illustrati eat er,. det ai b constructio ress

b1 ot ackiriae 1S Shiseg & pluri ot i BaravewgYs SReliind eRBAa ik Adh: o
Cross-s enirfao@ ahd lsbldj@etdoaa isuffacd tcﬁplh\ﬂ@shﬁym’ét almdlammm%eébn‘dl durfack i he
conpres resi st

\A@? of th@ res i nvention; 84'61” Vi ew
of repr ‘E%(P"‘VB'CQ Y 8ne RABDS fﬁﬁﬁf Web gyPerieneing %F%H‘?&’ B%J“PH‘E‘ 3

sur f ace thén about BOYeunder bumpmh@eésuresraszbsuahpsw\wd olebtteingioraents a

i nvention

an v f a.sapnitary. napkip wt oriions cut
wny o avuR S faPrieleciestontidif Mk st A RisD ot ibfedals?
NOVENMBERes¥ijid 140 Opinza94 saidigid Hﬁ&%ﬁé}éﬁi&ald rigid layer has an elastic modulus of :
at least 120 kpsi and wherein said substantially less rigid layer has an elastic modulus of

not greater than 75 kpsi.

This invention further provides a microapertured, macroscopically-expanded,
three-dimensional web having a first surface and a second surface remote from said first
surface, said web comprising:

(a) a multitayer formed film comprising at least one rigid layer having an elastic modulus -
of at least 120 kpsi and at least one substantially less rigid layer having an elastic
modulus of not greater than 75 kpsi substantially continuously joined to one side of said
rigid layer; and

(b) compression resistant interconnecting members originating substantially concurrently
in said first surface as a continuous network defining a plurality of primary apertures, said
interconnecting members terminating substantially concurrently in said second surface
as a plurality of.secondary apertures, each of said primary apertures being in fluid
communication with at least one secondary aperture.



FIG 8 is a cross-sectional view of the sanitary napkin o n
along line 8 8 FIG 9 is a sinplified schematic |IIustrat|M§1\%w1%vﬁ%Hﬁg
apparatus for formng.-a web of the present invention. FIG. 9 A-C are cross ,
sectional representations of a web of the present invention at three
different points of the mcroaperturing and macroaperturing process. FIG
10 is a photom crograph of an Exenpl ary Enbodi nent of a web of the present
invention. FIG 11 is a graph illustrat4ang conpari son data for conpression

(o8NS v, RO BAE R X, AR chBGREE Efe, AFle

parti al | ycorepfising adcompressiert résistant| lopsheedt said topsheepcomprising an apertured

ol yror i coa o RS v KR itege bailin B drdhCoBBRL ot

i n di spostepniagaisinanbeshapead surtdcesabesmatitnsas sﬁcaméssﬁmedgmﬁinralMMand The

Dt one WG B TRRT Syt B8 R0ARy s WghR sbSFAYe e flne BEVRRR

whi ch i s $aid éitep surfece pod shiddsdvondisurfbye teplace rvad fi r§heurffdaaa dng eaidi sucsngeb 40

by o mu 35 Bl iR LG fafler sRB It hERe Somelbr S rtiiavep o

el enent s ptymers; ﬂlm4¢om;5r;su1g1dt léasti ont dgid dayee and it taasd nBe aubﬁb&ﬁally rleéshﬁgad i rst

sur face f. ke, el. n ris rtion,
e.g., ba?gy% o'blggrtlg\g d rﬁ IQV%'J ‘pﬁére' Isfﬁder@gr%‘retrth er]%‘ct 'Cé'&‘?@F@ 'e‘?:sich
base port12hkpsisand wheateinedid |substam1ra,lly desy. rigid ilal@ndak qmelbstwmﬁauluatdfaﬁted to
each edge r%gtgfﬁl%fn 75 @gkm dewal | portions extend generally in the direction

of the se surfa SB%EWE%‘I_PWGN OrETRECHRAOVINGRal | portions of
the fiber-like elenments one anotner 1 nternedi ate the
first and Se(WHH'e StHEfﬁﬁﬁﬁicﬁfloﬂ %n\eﬁﬂes &oﬂhtaamsnﬁhﬁwwb@t ﬁa;nhﬁgl (Yut and

| ane 56 of the secon

concurren% Y E)‘g ot er F g sur :

a preferr ﬁ‘@mi ?‘Hﬂ?\% h ¢ 154 JS%'SE‘aBSrrP e B?S?'Hdpﬁ%g’“a scheliey d'g?t ern
of sEr f aq&e?he fiieeintion Swil be vibdteh lﬁﬂemtlﬁ)dgﬁﬁﬁf aiel ;bgidw:ﬁg Qﬁ&d‘fpm@ﬁ mkélh ih he
teachi ngs, o i ssye r

1984, ¢ heoBUEEoR W e Srpniang dravips HEBiS Reeforefls miil sl .
When pr esidenticatelementsgnd wwhekeint eachi ngs of Ahr et al., the mcr OSCOpI c

pattern of sqf&aqelsazﬁleﬁﬁna.t\gegn géﬁuprsegﬁxdﬁégypl 4h a@tmﬁéulaﬁom@g;'

vi si bl e surface when I S St ent S. nor e
pr ef er r edPabyperan reah of s itynec gerasally sliscsed 59 eammpalyh gne rHe‘é Bat. No:

m croaper4 sqEs14;n 2 NOVEMBER 2002 WO 99/59511 6 PCT/ US99/ 10433 accor dance
V\nththetea s.of U.S. Pat 43 i uedt et .al
Decenber ﬁQS% ‘St?{bc'blf'ﬁg?fjogﬂ?gﬂxfsemcﬁﬁg i) 'PH%‘E?%BP {BoBrigfe ?'%I n by
ref erenc epolymeram welt ef matypee gendrallly rdistdosed empcc'pmmomkyb assigned Ul dRata No.

mul tiplic 3 @{ much smal l er capillary networks (not shown) in the first
surface 5 ogf' 3r1e web, as taught by U S. Pat. No. 4,637,819 to Quellette et
al . issued JAIG. Bois aoelacged, partiely segwentedys parenective éllystetion ef erpatered| t i s
bel i eved edsitfh éﬁgiahi @RBlof Qr%’séx% lﬂ&ﬂbﬂ%ﬂﬁ%}eﬁ]q?&?@&f f‘cﬂymer film, at

fl ui d- han I|ng cap| net wo may allowt nc n nore
ef fi ci entlegstafie of yduch | a:sa aaldelacfewnmaé leagtoong ef wb\cblléﬁ sybstantilly Jessmgid

absorbentiapérti cle. As utilized herein, the term"interconnecting nenbers”

refers to so or aI of th ment.s. of th portions . of  which
serve to defitHE- ’F?"ﬁﬁ'ﬁg& ¢ Bargal gigw 0 ﬁ%l’ﬁegrfﬁ%hg s g3l shown in
Repr esent BiiG. \3e bunilﬁfsﬁ'ﬁm@m 'grzsatemimﬁelr&elmﬁ toigtrudtion of # compression resistarmy, t he

fiber-1like I%thepresentm;[rgn lo%torerrent I oned ' 314 Radel et al. patent and

FIG. 5 is a partially segmented cross-sectional illustration of a two-layer
embodiment of a film of the compression resistant web of the present invention;

FIG.6isa plim view of representative aperture shapes projected in the plane of the
first surface of an.alternative compression resistant web of the present invention;

FIG. 7 is a top plan view of a sanitary napkin with portions cut way to more clearly
show the construction of the sanitary napkin;



commonly assigned U.S. Fatent No. 5,514,1 OS to Goodman, Jr. .1 ssued
on_May 7, 1996 and hereby incorporated herein by referencé%Ngéﬁﬁ%ﬂiagm
appreciated fromthe foll owi ng description and draw ngs, the

i nt er conne¥P P& enents are inherently continuous, W th coRETHSHLH433

i nterconnecting elenents blending into one another in nutually-adjoining
transition portions. Individual intercondnecting nenbers can best be
described, with reference to FIG 1, as those portions of web 40 di sposed
bet ween any two adjacent prinmary apertures, originating in the first
surface S0 angieXf gndlogs-subif v?@v?@f‘%csééhftﬁ‘}%agﬁin O%IGhﬁdueh%longqmeasqe of
the web the interconnecting nenbers collectively forma continuods network,
or patterﬁé t he conti nuous network of interconnecting nmenbers defining the
prinmary apertpI®s9 iaadkinplifib® sclennitid slustapa Howike aﬁ\’%?pirﬁﬁtsifﬁi EsrafiRgact i ng
sidewal | s OL % e interconnecting nmenbers collectively torma discontinuous
pattern of'e3& gﬁﬂ%F?“f"ﬁﬁ@P?%res. | nt erconnecti ng menbers are further

gener al | y desENih&dAEheverosst decti@fat repnesentatdond & a Geb Af thet prédenethvbrtiai &, t he

term "conty . e . i.he t ' of the web,
refers tok%ﬁéaﬁﬁr%qtgg}ng%géﬁgc lgrroggﬁéﬂ@faﬁdﬂga'{rﬁpébué#ﬁ ;’%ggs,s' generally in
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I ncl ude styrenics such as styrene butadi ene styrene and styrene ethyl ene



during, or after further processing. Dissimlar materials
pol.ystyrene and pol yet hyl ene, when coextruded, my not ext%'srgﬂk%o%zooz

adhesion to one another, so an adhesive | ayer may be needed to provide
adequate HR&YFBAlfor sufficient filmintegrity. By "adequalk@I/HEWASIBN" i s
meant that the two (or nore) |layers are joined sufficiently so as to not
del am nate during further processing. The |ayers nmay be joi ned
substantially continuously over the entire |ayer, or they nay be bonded at
di screte, discontinuous areas such as a uniform pattern of cl osely-spaced
spot bond | . 3 [ r
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di scussion of cross section structure is disclosed in the aforenentioned
U S. Pat. @EEIication Serial No. 08/816,106. ABSORBENT ARTI CLE A

repr esent £ of a conpressi on resistant web of the present

i nvention utilFiged ahowst AP ShdEed partidliys F&@%ﬁ&lt@d,agén@ﬁ&ﬁ% dluktration off 4 he
formof a catanenial pad, sanjtary napkin , LS S own in FIG. 7. As u§ed
ner ef n, ¢ RECIBPRTISS, (aaERBeRcalEPxDERss S0t imamsion, compression resiia

web embodiment of the present invention, generally indicated as 80. The geometrical
configuration of the fluid-pervious, compression resistant web 80 is generally similar to
that of prior art web 40, illustrated in FIG. 1, and is generally in accordance with the
teachings of the aforementioned '314 Radel et al. and “643 Curro et al. patents. Other




PCT/ US99/ 10433 "sanitary napkin" refers to an absorbent art| ggﬁ éb
worn by fermal es adj acent to the pudendal region, generally rna 0 the
urogeni t 3o begspn, and which is intended to absorb and con ual
fluids and ot her vaginal discharges fromthe wearer's bodyE,(?i‘&sg'ﬁ‘q%:3r
menses, and urine). Interlabial deV|ces which reside partially wthin and
partlally external of the wearer's vesPibule are also within the scope of
this invention. As used herein, the term"pudendal" refers to the
externally visible female genltalla It should be understood, however, that
the conpsuigbleoformed ifimapattemshanst configupations rare idesasibeddn ¢ammbely-aspigheds abl e
to ot hercd}i&ﬁ&’iheeﬂts Piat. '&é;ﬁﬁaﬁé&?éeﬁa‘l thﬂ'l)ts%l%' I%{ gled' it eltﬁ%‘)? bU'SefP§t
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for attagiiwg Mbela?@x“érhﬂ& aPWidh tﬂg dl‘gleg@r ‘ﬂiﬂ a3t 'Ei?é‘hré%fsuh’ﬁé‘e W%W

Renovabl e rel ease |ners cover t sl ve astenl ng nmeans 36 t eep

t he adhebelieved thanthe okt allayering of the me@ltﬁim 12Gshovanis nﬁt&mﬂng)oMIBﬁt of
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direction and a ¥r t he sa ‘XSO has,a "z"

ansver se e itary napkin 2
di rect i ofubstantially copgreaqtl Vs!“tti;f’ep ?ngwcﬁ?‘gé‘gg‘?ﬂen gd%Pfeﬁ?‘E gpeliened
conpr essi®be fe@é‘dnﬁhlaﬂiat tiysde s, ie?, edort fiope Myatreemy efxteuddﬁ&mer ageardahe 24

that may be ded The object S at.h bet ween
t he t opsfi&E&P H g}el%?'h gpag;&qrg%é% 35? ?Wée PPl@F@“ﬁEngR such
that fl umhcr@cqneadlw&kpgmhh@m |t'rimt tee foai ajlsubmammﬂyamdfmmﬁufmb\mmhef
topsheet of the article into its ultimte storage layer. In a preferred
enbodi ment the continuous path will have a gradient of increasing capillary
attraction which facilitates fluid flow down into the storage nedium In
addition to the conpression resistant topsheet disclosed herein, specific
di scl osure of other individual conmponents of the sanitary napkin, such as
absorbent core materl aI S, backsheets and optlonal features, are di scl osed
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The multilayer film 120 of the present invention may be pr%&%ﬁ%
conventional procedures for producing nultilayer filnms onconventiona

coext rudeqyd b4 498pKi Ng equi pnent. In general, polyners can b cessed
into filns us% ng either cast or blown film extrusion net hodgcﬂﬁ%%/@f whi ch

are described in Plastics Extrusion Technol ogy-2nd Ed., by Allan A Giff
(Van Nostrand Rei nhol d-1976), which is hereby i ncorporat ed herein by
reference. Cast filmis extruded through a linear slot die. CGenerally, the
flat web is cooled on a |large noving polished netal roll. It quickly cools,
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channel i R, dhb&h 450G paRicfirly i bentle MRS RTtopfRidthadidd In one

embodiment, the rigid layer 103 is a 70/30 blend of polypropylene/polystyrene (i.e., 70%

polypropylene, 30% polystyrene), having a modulus intermediate to that of either
polypropylene .and polystyrene.  Other materials suitable for use as the rigid layer
include high density polyethylene, nylon, polycarbonate, poly(methy! methacrylate),
poly(ethylene terephthalate) (or polyesters) and its copolymers such as poly(ethylene 1,4-
cyclohexylenedimethylene terepthalate) as sold by Eastman Chemical Company, and



17 PCf/US99/ 10433 vol une of material flowi ng through it, allqw melts
to flow together at the sane velocity, pressure, and desi %M%ﬁ9®2nce ,
the nelt flow properties and nelt tenperatures of polyners vary w dely, use
of a vaneV 8|98’5£SA§ several advantages. The die |ends itself PCAREY 1982 nal

I sol ation characteristics wherein polyners of greatly differing nelt
tenperatures, for exanple up toi 75 R2 (80 C ), can be processed together.
Each manifold in a vane die can be designed and tailored to a specific
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oxide as a as a resi rporat ed surfactant.
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zones or portions 87, interconnecting members blend into contiguous interconnecting
members-and transverse cross-sections in the transition zones or portions may exhibit
substantially non-uniform U-shapes, or no discernible U-shape. Further discussion of
cross section structure is disclosed in the aforementioned U.S. Pat. Application Serial No.
08/816,106.

ABSORBENT ARTICLE

A representative embodiment of a compression resistant web of the present
invention utilized as a topsheet in a disposable absorbent article in the form of a
catamenial pad, sanitary napkin 20, is shown in FIG. 7. As used herein, the term
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NOVEMVBER w state with portions o structure being clt-away to more clearly show the
construction of the sanitary napkin 20 and with the portion which faces or contracts the
wearer 20a, oriented towards the viewer. As shown in FIG. 7, the sanitary napkin 20

preferably comprises a liquid pervious compression resistant topsheet 22, a liquid

impervious backsheet 23 joined with the compression resistant topsheet 22, and an
absorbent core 24 positioned between the compression resistant topsheet 22 and the
backsheet 23.



WD 99159511 22 Table 1: Caliper Retention under Conpressio 433
AVERAGE CALI PER (m | s) Conpressi on (psi)Pol yethyl ene V‘ébExe%sg@@%&O

Enmbodi ment O%@% 036. 00. 0938. 232. 00. 1932. 228. 00. 2629. 425. 00. 5021. 421. 00. 581
6. 821. 00. 6556 619100. 7513. 418. 00. 8212. 817. 01. 0511. 317. 0 As F&T/H8I4BH from
Table 1, and graphically in FIG 11, under pressure, the prior art web
conprising only polyethylene (line "A") 1éxperi enced a caliper change from
about 46 mls (at about 0.03 psi) to about 11.3 mils (at about 1.05 psi).
This represents a caliper reduction of about 75% under conpression
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the adhesive from sticking to a surface other than the crotch portion of the undergarment
prior to use.

In addition to having a longitudinal direction and a transverse direction, the sanitary
napkin 20 also has a ”z” direction or axis, which is the direction proceeding down
through the compression resistant topsheet 22 and into whatever fluid storage core 24
that may be provided. The objective is to provide a continuous path between the
topsheet 22 and underlying layer or layers of the articles herein, such that fluid is
eventually drawn in the “z” direction and away from the topsheet of the article into its

-ultimate storage layer. In a preferred embodiment the continuous path will have a
gradient of increasing capillary attraction which facilitates fluid flow down into the
storage medium.

In addition to the compression resistant topsheet disclosed herein, specific
disclosure of other individual components of the sanitary napkin, such as absorbent core
materials, backsheets, and optional features, are disclosed in commonly assigned U.S.
Pat. No. 5,342,334 issued August 30, 1994 to Thompson et al., hereby incorporated
herein by reference.

METHOD OF MAKING

The multilayer film 120 of the present invention may be processed using
conventional procedures for producing multilayer films on conventional coextruded film-
making equipment. In general, polymers can be melt processed into films using either
cast or blown film extrusion methods both of which are described in Plastics Extrusion
Technology-2nd Ed., by Allan A. Griff (Van Nostrand Reinhold-1976), which is hereby
incorporated herein by reference. Cast film is extruded through a linear slot die.
Generally, the flat web is cooled on a large moving polished metal roll. It quickly cools,
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incorporated herein by reference. It may be important in such processes that the melt
viscosities, normal stress differences, and melt temperatures of the material do not differ )

too greatly. Otherwise, layer encapsulation or flow instabilities may result in the die
leading to poor control of layer thickness distribution and defects from non-planar
interfaces (e.g. fish eye) in the muitilayer film.

An alternative to feedblock coextrusion is a multi-manifold or vane die as disclosed
in aforementioned U.S. Pat. Nos. 4,152,387, 4,197,069, as well as U.S. No. 4,533,308,
issued August 6, 1985 to Cloeren, hereby incorporated herein by reference. Whereas in
the feedblock system melt streams are brought together outside and prior to entering the
die body, in a multi-manifold or vane die each melt stream has its own manifold in the
die where the polymers spread independently in their respective manifolds. The melt
streams are married near the die exit with each melt stream at full die width. Moveable
vanes provide adjustability of the exit of each flow channel in direct proportion to the
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Once formed into a multilayer film 120, for example as shown in FIG. 5, the

substantially flat, smooth polymeric material may be directly formed into a formed film
of the present invention, or may be cooled and wound onto a supply roll for further
processing. In a preferred process, after the multilayer film has been coextruded it is fed
directly to a forming structure for microaperturing, macroaperturing (e.g., via
macroscopically expanding), drying (if necessary), and cooling, thereby producing a
macroscopically-expanded, three-dimensional, apertured compression resistant web of
the present invention.

FIG. 9 is a simplified schematic illustration of a particularly preferred process for
forming a generally planar polymeric web into a web containing a pattern of
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610 are outwardly oriented during the macroscopic expansion process so that the skin
contacting surface of the macroscopically expanded web 718 comprises the edges of the
microapertures 625 formed in each of the surface aberrations.

More specific details as to the nature of the process generally described in relation
to FIG. 9 are in the aforementioned Curro ‘643 patent.

It will be obvious to those skilled in the art that various changes and modifications
can be made to the above disclosed invention without departing from the spirit and scope
of the present invention. For example, in the event it is desired to produce webs of the
present invention wherein a predetermined portion of the web is capable of preventing
fluid transmission, it is feasible to perform the processing operation without causing
rupture of the web in its second surface. Commonly assigned U.S. Pat. No. 4,395,215
issued to Bishop on July 26, 1983 and commonly assigned U.S. Pat No. 4,747,991 issued
to Bishop on May 31, 1988, each of which are hereby incorporated herein by reference,
fully disclose how to construct tubular forming structures which are capable of producing
three-dimensionally expanded films which are uniformly debossed, but apertured only in
predetermined areas.

It is believed that the description contained herein will enable one skilled in the art
to practice the present invention in many and varied forms. Nonetheless, the following
exemplary embodiment and analytical method is set forth for the purpose of illustrating
the beneficial compression resistance of a preferred compression resistant web of the
present invention.

EXAMPLES AND COMPARISON TESTING

EXEMPLARY EMBODIMENT

A planar coextruded mutltilayer film was produced and then formed by methods
disclosed above into a compression resistant web of the present invention. The
coextruded film comprised two layers as depicted in FIG. 5, with the rigid layer
comprising a 30/70 blend of polystyrene/polypropylene and the substantially less rigid
layer comprising a blend of LDPE and LLDPE material. Although not required for the
compression resistance of the present invention, the polyethylene blend layer comprised
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(caliper) of the film was approximately 1.4 + 0.3 mils with the rigid layer being
approximately 10% of the total film thickness prior to forming into a three-dimensional
compression resistant web.
The coextruded film was processed by the method disclosed above, to form a
microapertured, three-dimensional, macroscopically apertured web 80 suitable for use as
a compression resistant topsheet (hereinafter, the “topsheet”), as shown in the
photomicrograph of FIG. 10. The web 80 comprised a macroaperture 71 density of
about 24/cm’, with microapertures 225 formed by a woven wire support member 505 (as §
shown in FIG. 9) having an 80 x 80 mesh. While being difficult to measure accurately, )
the caliper of the topsheet from the first surface to the second surface was approximately
35 mils under about 0.03 psi compression pressure.
As shown in FIG. 10, primary apertures 71 are formed in the general pattern of
staggered teardrop shapes, one of which is shown in dotted outline 250. Also shown in
FIG. 10 is a plurality of “stringers” 255, which remain as artifacts of the hydroformation
process. In general, it is believed that minimizing the number of stringers increases the
fluid transport characteristics of the web, while increasing the number of stringers may
increase the masking properties of the web. Although, in general, stringers are
considered undesirable, the presence or absence of stringers is not believed to impact on
the compression resistance of a web of the present invention. However, because stringers
are disposed primarily in the plane of the web’s second surface, the presence of stringers
does provide an additional configuration in which one primary aperture may be )
characterized as having multiple secondary apertures.

COMPARISON TESTING

A prior art, polyethylene web was produced according to the method disclosed
above for comparison purposes in a Caliper versus Compression test. As disclosed
above, it has been found that there is a correlation between rewet and retained caliper
under compression. The polyethylene web was produced under identical processing
parameters as the Exemplary Embodiment, therefore visually appearing similar to the
web shown in FIG. 10. However, due to the difference in base film properties, the
polyethylene web had a caliper of about 46 mils under about 0.03 psi compression
pressure (compared with about 36 mils for the Exemplary Embodiment). As shown
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polyethylene web graphed as line “A”, and the Exemplary Embodiment graphed as line

“B”. The graph of FIG. 11 also shows the data for a macroscopically expanded web

without microapertures, i.€., a prior art, commercially successful web produced according

to the teachings of the aforementioned Radel et al., as line “C”. It is included graphically

as a useful benchmark of desirable compression resistant properties. As noted above,

however, such a web without microaperturing lacks the enhanced softness and clothlike

texture of microapertured webs, including webs of the present invention.
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0.03 46.0 36.0

0.09 38.2 32.0

0.19 322 28.0

0.26 294 25.0

0.50 21.4 21.0

0.58 16.8 21.0

0.65 16.6 19.0 )

0.75 13.4 . 18.0

0.82 12.8 17.0

1.05 11.3 17.0

As can be seen from Table 1, and graphically in FIG. 11, under pressure, the prior
art web comprising only polyethylene (line “A”) experienced a caliper change from about
46 mils (at about 0.03 psi) to about 11.3 mils (at about 1.05 psi). This represents a
caliper reduction of about 75% under compression pressures of about 1 psi. Caliper
reduction is calculated by the following formula:

(Caliper at about 0.03 psi - Caliper at about 1.05 psi)
Caliper reduction (%) = x 100 )

Caliper at about 0.03 psi

Experience has shown that at a caliper of 11.3 mils, the web exhibits significant
rewet. The topsheet of the present invention, however, as shown by the compression
resistance data of the Exemplary Embodiment (line “B”), experienced a smaller change,
from about 36 mils (at about 0.03 psi) to about 17 mils (at about 1.05 psi). This
represents a caliper reduction of about 53% under compression pressures of about | psi.
Furthermore, the retained caliper increases the fluid transport and fluid retaining
characteristics of the web. Experience has shown that at a caliper of 17 mils, the web
exhibits very little rewet. Therefore, one benefit of the present invention, in addition to
softness and clothlike appearance, is the retained caliper under pressure that is beneficial
in preventing rewet during use.



10° 2" 109 ()-! D " &940% ()- " &YA0%& ()- !1 "" 10%& ()- ? (el 200
“L™10% ()-nK4 1 10 2" 111 9nf 10%b& () - : $" 10%& () - tlovbe T(00f
109%& () - XoK4 1

10010%& (\)V-Q’-%%o g/v()_l\ 9Nt 109%Hb& ()-: $!' S 9t 10%ba&’ () - : $! HGMHTHIEBE: () -
$I N 9nt 109%bb&! ()-: $CuV7 1 10" 10% ()- 10%&' ()- 10%: ()-! 10%! ()- 10bb 10bb
10bb! 62nt 10%b&' ()- " ad}A?2uv7 1 10° | %0ABY& ()-L " 10% ()-!:  L3%0% ()-
L3%0% & ()- |1 L&"T0% ()-L&" 10%& ()- dNOPQaxnbC 1

ANALYTICAL METHOD

Caliper vs. Compression:

An Ames mechanical caliper gauge with a circular pressure foot having 2 in’ area,
available from the B.C. Ames Co., of Waltharﬂ, Mass., was used to determine the caliper
under compression. Appropriate weights were placed atop the piston of the caliper
(above gauge) to produce the appropriate pounds per square inch of pressure on the
topsheet. The vweights used included weights to generate 0.03, 0.09, 0.19, 0.26, 0.50,
0.58, 0.65, 0.75, 0.82, and 1.05 psi pressures. The caliper was “zero-ed” afier each time
weight atop the piston was changed.

A 7” x 12” topsheet to be tested was placed on the marble platform and the caliper
foot, with appropriate weights, was gently lowered onto topsheet. Afier about 10
seconds, the caliper gauge was read to the nearest thousandth of an inch.

A measurement was taken in 5 different areas of the same topsheet. Two sheets of
each sample were alternated between weight changes to allow the topsheet to fully
recover its embossed thickness before being placed under compression again. The

readings for each sample were averaged, and the data are presented in Table 1 above.
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What is claimed is:

1. An apertured compression-resistant web comprising a first surface having a
plurality of microapertures forming volcano-shaped surface aberrations, a second
surface generally parallel to and spaced apart from said first surface, a plurality of
fluid passageways extending between said first surface and said second surface to
place said first surface and said second surface in fluid communication with one
another, said web being formed of a multilayer polymeric film comprising at least
one rigid layer and at least one substantially less rigid layer joined to said rigid layer
wherein said rigid layer has an elastic modulus of at least 120 kpsi and wherein said
substantially less rigid layer has an elastic modulus of not greater than 75 kpsi.

2. An apertured web of claim 1, wherein said rigid layer comprises a material
chosen from the group consisting of: polystyrene, high density polyethylene, nylon,
polycarbonate,  poly(methyl  methacrylate), poly(ethylene  terephthalate),
poly(ethylene  1,4-cyclohexylenedimethylene terepthalate), poly(acrylonitrile-
butadiene-styrene), poly(styrene-acrylonitrile), poly(propylene-styrene),
poly(propylene-methyl methacrylate) and blends thereof.

3. An apertured web of claim 1, wherein said substantially less rigid layer comprises
a material chosen from the group consisting of: low density polyethylene, linear low
density polyethylene, ethylene vinyl acetate, metallocene polyethylene, ethylene
acrylate copolymers, and ethylene propylene copolymers, styrenic copolymers,
ethylene propylene diene polymers, and blends thereof.

4. An apertured web of claim 1, wherein said multilayer film is formed by

coextrusion.

5. The multilayer web of claim 1, wherein said multilayer polymeric film has a
thickness, and said rigid layer comprises from about 5% to about 40% of said
thickness of said multilayer polymeric film.
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7. An apertured compression-resistant web comprising a first surface having a

plurality of microapertures forming volcano-shaped surface aberrations, a second
surface generally parallel to and spaced apart from said first surface to define a
caliper, a plurality of fluid passageways extending between said first surface and
said second surface to place said first surface and said second surface in fluid
communication with one another, said web experiencing a caliper reduction of less
than about 60% under compression pressures of about 1 psi, said web being
formed of a multilayer polymeric film comprising at least on rigid layer and at least
one substantially less rigid layer joined to said rigid layer wherein said rigid layer has
an elastic modulus of at least 120 kpsi and wherein said substantially less rigid layer
has an elastic modulus of not greater than 75 kpsi.

8. An apertured web of claim 7, wherein said rigid layer comprises a material
chosen from the group consisting of: polystyrene, high density polyethylene, nylon,
polycarbonate,  poly(methyl  methacrylate), poly(ethylene terephthalate),
poly(ethylene  1,4-cyclohexylenedimethylene terepthalate), poly(acrylonitrile-
butadiene-styrene), poly(styrene-acrylonitrile), poly(propylene-styrene),
poly(propylene-methyl methacrylate) and blends thereof.

9. An apertured web of claim 7, wherein said substantially less rigid layer comprises
a material chosen from the group consisting of: low density polyethylene, linear low
density polyethylene, ethylene vinyl acetate, metallocene polyethylene, ethylene
acrylate copolymers, and ethylene propylene copolymers, styrenic copolymers,
ethylene propylene diene polymers, and blends thereof.

10. A microapertured, macroscopically-expanded, three-dimensional web having a
first surface and a second surface remote from said first surface, said web
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(b) compression resistant interconnecting members originating substantially
concurrently in said first surface as a continuous network defining a plurality of
primary apertures, said interconnecting members terminating substantially
concurrently in said second surface as a plurality of secondary apertures, each of
said primary apertures being in fluid communication with at least one secondary
aperture.

11. An apertured web of claim 10, wherein said rigid layer comprises a material
chosen from the group consisting of polystyrene, high density polyethylene, nylon,
polycarbonate, poly(methyl methacrylate), poly(ethylene terephthalate),
poly(ethylene  1,4-cyclohexylenedimethylene terepthalate), poly(acrylonitrile-
butadiene-styrene), poly(styrene-acrylonitrile), poly(propylene-styrene),
polypropylene-methyl methacrylate) and blends thereof.

12. An apertured web of claim 10, wherein said substantially less rigid layer
comprises a material chosen from the group consisting of: low density polyethylene,
linear low density polyethylene, ethylene vinyl acetate, metallocene polyethylene,
ethylene acrylate copolymers, and ethylene propylene copolymers, styrenic
copolymers, ethylene propylene diene polymers, and blends thereof.

13. A disposable absorbent article, said article comprising a compression resistant
topsheet, said topsheet comprising an apertured compression-resistant web
comprising a first surface having a plurality of microapertures forming volcano-
shaped surface aberrations, a second surface generally parallel to and spaced apart
from said first surface, a plurality of fluid passageways extending between said first
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surface and said second surface to place said first surface and said second surface
in fluid communication with one another, said web being formed of a muitilayer
polymeric film comprising at least on rigid layer and at least one substantially less
rigid layer joined to said rigid layer wherein said rigid layer has an elastic modulus of
at least 120 kpsi and wherein said substantially less rigid layer has an elastic
modulus of not greater than 75 kpsi.

14. A disposable absorbent article of claim 13, wherein said article is catamenial
pad.



