‘WD .98/ 7266 _ :

PCT/ US98/ 03043 _ TEAR RESI STANT . PCRCUS EXTENSI BLE MEB
FIELD OF TWR9S/RR2EKT| C]\l The present invention rel at ePTEPPEOIE -
extensi bl e polymeric webs. In particular, the present invention relates to
macr oscopi cal | y- expanded t hr ee- dlnen510naF apertured polynerlc webs.
BACKGROUND OF THE | NVENTI ON It has -long been known in.the field of
“di sposabl e absorbent articles t hat it is desirable to construct absorptive
- devi ces, such ‘as di spoygbAR FESINY %m NSEBLE WERt i nent bri ef s,
"bandages, wound dressings, and. the I|ke wth elastic elements to inprove
the range of size, ease of notion, and_sustalned fit. It is also well known
that it is preferable, especially i n such products i ntended to be worn in
hot and humid conditions, to provide adequate porosity to all areas of the
article where undue occlusion of the skin may cause sensitized skin or
heat rash. Due to the nature of many di sposable absorbent . articles there .
is a high potential for skin irritation due to trapping of noisture and

ot her body exudates between the €l asticized portion of the article and the
skin of the wearer. Elasticized portions of disposable articles are
particularly prone to causing skin irritations as they tend to be nore
conformabl e to the body, and therefore nore likely to occlude areas of the
skin, often for long periods of tinme. Various nethods are known in the art
for inparting elasticity to polynmer films, and various met hods are known in

the art for inparting porosity | 5 !&E blfg there remai ns a need
for a polyneric filmor web tham guat e el asti ci ty and
porosity, such ur abl oI o ed. use i n, gar _
particul arly dﬂjﬁo%"&%ﬁ“g 1rbv§pﬁ,§ﬂtrglaI es to pmﬁ sd@%‘ﬁ ECSWVE gtxc ar,
absor bent aheiprésest inventoh welates b anacrosmpd:a] lpgxpa.n‘déd thnee-dunensmnal apertured
polymeric webs.

BACKGROUND OF THE INVENTION
It has long been known in the field of disposable absorbent articles that it is
desirable to construct ab_sbrptive devices, such as disposable diapers, sanitary-napkins,
incontinent briefs, bandages, wound dressings, and the like, with elastic elements to
" improve the range of size, ease of motion, and sustained fit. It is also well known that it
is preferable, esp_eeially in such products intended to be womn in hot and humid
conditions, to provide adequate porosity to all areas of the article where undue occlusion
~ of the skin may cause sensitized skin or heat rash. - Due to the nature of many disposable
~ absorbent articlés there is a high potential for skin irritation due to trapping of moisture
~and other body exudates between the elasticized portion of the article and the skin of the
wearer. Elasticized portions of diSposab_le_- articles are particularly prone to causing skin
 irritations as they tend to be more conformable to the body, and therefore more likely to
occlude areas of the skin, often for long periods of time. Various methods are known in
~ the art for imparting elasticity to polymer films, and various methods are known in the art
for imparting porosity to polymer films, but there remains 2 need for a p_olymeﬁc film or
web that provides for both adequate elasticity and porosity, such as may be adapted for |
* durable, prolonged use in garments, parucularly dxsposable garments. | -
Disposable diapers and other absorbent artxcles fitted with elasticized leg cuffs or
elasticized waist bands for a more comfortable fit, as wel_l as providing for better leakage
control, are known in the art. Often, the elasticity is accomplished with a heat treatment
- of polymeric materials that results in a desirable shirring or gathering of a portion of the
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el astici zed wai st bands for a rmre cornc ortabl e fit, as well as providing

for better |eakage control, are known in the art. Oten, the elasticity is -

acconpl i sived ogB12ki6 a heat treatment of pol ynmeric materials POBAUSPHOIMIs- i n
a desirable shirring or gat herlng of a portion of the - WD 98/ 7266
PCT/ US98/ 03043 . 2, 2 di aper.
One such net hod of treatnment is d| sclosed in U S. P.at. “No. 4, 681, 580,
issued to Reising et al. on July 21, 1987, and her eby incorporated by -
-reference hgiagérn.One such méhod @mamﬁnﬁfstdi@doéeﬂrmﬁiSuEﬂtNal #$8%,5801 istuedgoa

| dfiif’oiééalﬁ@%tgre B, o 1R 21555 584 peieBy i8R para G B ety bR °5.0
1992 and herebyAnmprqvedmeﬂw&ibrsequemm}yeﬂtmﬂmga b strain Bt tchdantinase web

f f :
e 2 SO S bl P gt 90 s wete 2

el ongat abl egn Samt nbt1998 aad hershyyineorporateehsrein by mferense; ewghﬂe' 629 teaches the .
i nterm tt entdeVofarsthThAdt@iateraP Rirkield 5t eaSQeMr tdaewevmpisfmtchaabong

at least a portlon of thelr coextensi ve, surfaces 'ein a s bs antially

unt ensi onedand glastapsTics Whtls the secamd; plyis clopgatable, é’l-@) ot PRSP 3meric;
I prov e? “E!ﬁ@?}:édqdre exﬂﬁf’&ﬁt@i&ﬂi&eﬁﬂ}: of Gﬁbb@é]itiaﬂﬁr'dbnﬁﬁlﬁcﬁislyhsd&ﬁreﬁhe one anothert I
"zero-strai S na ortions, o ncrement a
sireem no Hong BUERG R potfiof BF Bl ioreRRsive uitsies e in 2 b@fdall bR fofed
Wi t hout r upf"aerorstraini® dcmmm e Weber 1670hdunttievcéisslosdsuan hierprovedr methehtaadar e
t ht "
Lt ", gt sedBiialy 4RGntFP e SouE et Tl bl p¥o e e hed
are hereby duringtheinaremensgl stretahing processite impart elasticityrin she disscsien of sirgtehing
g m”‘;‘ybi' m&%at pRENEAH MR 2) BITRE! frofLe Pulthir fmli e ads Wit in
oot . o Hin PanoTos. cy /S isrueddn Buliet . ondopinaDe SSieana ot A s ed e
of t this | ty pW;ber?étlfal agrpéal 1, m9192 Shoth aﬂwmch@exéreuﬁ iIQBrpbi'atai n;smmnwherem :
‘materials and igelastic skin |layers - r n e
past the el ast |]§i .e[dcg?f%r}eéxc éeﬁs IWe ‘f?e& %Slﬁoéﬂln T%B&Fﬁe 'ﬁgqr%{:l%fgt e
to recover. kﬁmimﬂem an mydre Mnn’sessmﬁxbolmemdnm&mh laedlscloabtbueUr&y
be used in PQeNgog}SfO?‘@g' i&gudﬂ%tltﬁ@ Q{t a9 Ridkch étl@%aiahﬁﬁatlé?bfﬂﬁ@

portions and e

not poro u S.enou e
undesi r abl earg kgeﬁerally rrenazed By §°m1%@ﬁelﬁ§ipnﬁ§¥16 masterial ﬁ@‘? F’t?&ﬁ“ﬁ fsleq ﬁé{ers

~
.-1

Sever al - meafiloed! B S@EtcHR Qheaammaeee as@Itne@uasﬁellmroffthé Isﬁmnh&erspﬂ'fd)t}&nare o

known in the,ar.t ugh as unchl sl |1t|
aperturing. 591 éﬁ i*‘“’m@nt"’ oY t glgsnﬂ‘i ﬁﬂ@% %hpﬁspmosﬁdief%-‘bed
t her nopl-ast, almvelmsy beaused ih |therbpdy rhaggmgrpnmameof garpEntss isth as thec waisthande d

by 2,1 5ol WIEIPBURE o o AL s 300 ol IS pEpaoRB ©

in the cas In a nown that
for an appl1ratan9n$sfbsns§eedrfp;pr0épngsd@|en oftheel stress, S[err], is created

g{t hogonal to %éd&?atlﬂﬁﬁédssegf Sréﬁ&ﬁﬁgaélﬂﬂcﬁﬁhe laﬁé‘rrbb!&ﬁxt%r filkR] ﬁxoi‘&%@i’olﬁt ﬁets?]

err] reater an Slerr . approachi ng i mes _the

appl i ed st rBaaym fpfbe gk Spgbﬁﬂhw o Sielot. erdoheidie s ape Vehn
be even gr eqhed anpsofatheesbivive , tectpidiiey rleSaﬂpﬁs@rte thamapmnefelasMenc films, the

' : ‘increase in porosity is accompamed by a decrease in the degree of reliable elastic

]

performance. For example, in the case of circular apertures. in a planar film, it is well

~ known that for an applied stress S), a resultant local stress, S, is created orthogonal to
the apphed stress about the apertures. This local stress, S,, is greater than S,,
approaching a magnitude up to 3'tir_nes the applied stress. For non-round apertures the
concentration of stress can be even 'greater. As a result, apertures become sources of tear
initiation sites at their edges, because the edges’ of the material form the edges of the -

~ apertures in the plane of applied stress. For common thermoplastic elastic films, such
apertures facilitate tear initiation which can propagate over time leading to catastrqpmc
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‘initiation sites at their edges, because the edges of the material formthe

- edges of the apertures in the pl ane of applied stress. Fer common }
" ther nopl amo-es/ageesstic films, such .apertures facilitate teBET/USPHOIMF on
whi ch can propagate over time |eading to cat astrophl C . WD 98/ 37266
"PCT/ US98/ 03043 . 3. 3. failure of’
~the film Wen used in elasticized port I ons of di sposabl e ‘absor bent
articles, this failure results in the |oss of inportant elastic.

char act er i gilues of it filtli "Whemwasedin elastidizsdt portibhs afidispssable albdodambanrclnsnt

I
20 s o pip ot i T 106 Fxﬁrﬁgma%lrsq P B R M dnB Jo 8ot
di sposabl ecainfort, fitrand as¢ oL the sbsmabentbeticle.of two basic varieties, i.e., |
inherent|y flupfopgh We%ﬁuﬁﬁﬁéﬁ%ﬁgp%%d@ﬁuﬁt%?ﬁ%ﬁ% 39 marsggref@aﬂre for

fl-ui d-i npervi ous nmaterial's such as p en provided
with a deysess e wearencouagtisgisurfacy oni dispgsable absergentarfelesibave pegniohtve

moi st ure fteagé‘iﬁ: E@&E&t e, Oﬁﬂx@renhlﬁ'ﬂd?@-be%ﬁse&i’hchﬁesc *&ﬁéﬁ‘ﬁ ﬁEfo%% Ixﬁa{»bveal andic,

and. as ar are . ner used i n regl ans an absor Nyt atlcle
requiring ﬂrlm-anwmmtmajs 58¢ ﬁatpolmmé\resr [whigh %éﬂ"c pesny PF‘H’é‘? with 2

Body- cont aa&%ree bR YO eme'aennyremaala PAgking Senﬁibnﬂﬁm \ends shcisiart o
a

135 | s to Tho 1975 and her
e Cor por at DEHBEEER. b NGeL SRRty Bo Eb@@@?%stﬂn.%%re SRR BTk oty =
por ous: pol gemeralty \usdsd [$0) nregionqooﬁablabsaﬂbbnc heicle iqummfg)ﬂuidepedmbmty but not

Macr oscopi t__gonprised of '
liquid-i ﬁp%ﬁ%gghﬁ ?ﬂ%ﬁe@%ﬁ%&&f}h{ﬁg%@ﬁ;a %ﬁﬁ aFl xrl c material is
fornmed to corrpCpmmdr)@rsgan%hbi $. Bati do. 3,929,135 fshedhto é@lOMOmgmaD%séo

opening iny EJT S MoKy 1&5&)0}89& B@Feﬁn b?r}gfe?é?xcé‘pﬁfg Qﬁﬁa'sﬁﬁabl@ bdd gidoﬁﬁbﬁng
contact with the’. absor eeé $°£I |zed |n the di sposab e absor bent

" bandage. PRAEOUSAORBFTIGY %Péﬁﬁ ¢ asticleho rFBWPSPg teaphey, @ ERGIOSSPPAGRILY-
el ast oner; eRpamied) ,thﬁemxmaﬁlimm Otdpeleged ndé‘mﬁﬂss‘th)fl lighidstperraédbber dlymeﬁé
t he heat - rmlqerfl s&_&%{, %er fllmtOtFlg g\/ﬁ dedesrree threce ihonal. _
structure. Vet ¥peHE mg 9 SOFPHSE fapersd, 1 Bdy
cont act i ng capitlideschaving a biss pperibg én dlhes plabe wf the topsheetcamt ex tapex opérng dsed -

“in comonl é&ﬁﬁang%ﬁ%cpm Rt abs ent § %%léérf' ih ?ﬁé’ﬂ%gB&b@%éﬁgﬂé%g%mF%

Aug. 3, 19 ereby 1 ncor porat e erern rence
al .. patent Tae golysersmaterinhisnahtchy Ahempsebis ra,cargey panfdestomer, however, an

‘three-di rrermbﬁﬁ,abn Repéids Con'le inelbtid projrties! GOl HeimoRI¥dl £iHple) 1ajerchln b ar y
“networks ori and ext endi om one surface of the web and _
t er mi nat i n&9 "?ﬁé’&c’r’ﬁ‘? W@Qgﬁ?“frﬁe opposite surface thereof. In a

preferred enboSumﬁﬁo;hetrhﬁatenﬂl whizghyhasniggenoutiiizedras @ body conasiing seifaee innat he

chrecttion bl dpbiB0ENGALE copronis AOEITRETERERLSAN MBI TAS oy, o

af or ement i &i34a, ﬁémsmﬂdythE@ieg et al. o Awgo n3,a1&82Rauélheabyameoqparaé¢d beremabie :

met with 99&%@9@0% RAABCENAL tHaliht AHQISRL Carl hﬂﬁo@e@%&&@é&bbic&ﬂy@ﬂﬁmﬁd@dt he -

orosit rovided by the apertures wever, because o eri
|pI mt at |yoﬁ g@%;gn al plastic we complll_lsqmg a regulated contmuummafI capll?ary networks

-

originating in and extending from one surface of the web and terminating in the form of
apertures in the opposite surface thereof. In a preferred embodunent, the capillary

" networks are of decreasing size in the dlrectlon of liquid transport. -

The macroscopically-expanded three-dunensmnal plastic webs of the type generally

described in the aforementioned commonly assigned Thompson and Radel et al. patents
have met with good success in permitting adequate liquid parmeablhty due to the
pordsity provided by the apertures. However, because of material limitations such webs.
do not generally possess the requisite elasncny to allow the resulting web to have
51gmﬁcant elastomeric charactensncs This shortcoming substanually hmlts the use of
such webs in elastmzed portlons of an absorbent amde '
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do not general ly possess t he requi si te el. astl city to al | ow the resulting
web to have significant elastoneric characteristics. This shortcom ng
substanti avbys/i266t s the use of . such webs in el ast|C| zed pmmwozoﬂ.%a,n
absorbent- article. ° WD 98/ 37266 a o

PCT/ US98/ 03043 4 4

Accordingly, it would be desirabl e to provide an apertured el astomeric web
designed to dissociate the effects of an applied strain on the web fromthe

edges of -the a0ebidmgEs, M dOMEDNIR dedirbit @6 ROEMeNdn i ertmﬁdeélaai)mEﬁerweb

embod ment  designeship tisparifE e St ol em sppfed ien ARt kb Brn TS Sl ot b

t hr ee- di mergpernors aﬂthcﬁdelretdrcbd»memtheoometbﬁt&mnmanombl e to subst antially

recover .its thr n t

train of up t OISRl & 2 ARt BlefeiRld BBl el Abila ¥R BIE TG

OF THE | NVEX@videia macrosc0pllcnl1)a:em@ﬂed ﬂude—dmmthapemm slastoraenic wcrbéhatllen
pertains t akyetelsl] fete

web sui tab?aeﬁ? ggrﬂ%{dse I n lgaxlaegé/Yeéll;geQﬁ-@ [ 1 0NnsS r%fs ﬁg@?ﬁgﬁ‘; asgls)or bg?bﬁ
articles suappliedstringhye to abausAe0% Oémpl’pul | -up .di aper training pants. In a
preferred enbodi rent the web h.' J face and a

di-sconti nuous second surface 9 ace. An el astomerl c

web. of the re nvent i abI rlses for ned fil m havi : |

| east two pgl y e«i’f/egr 89\‘}'3}‘? &E‘%Pé ?fﬁ'&ntl%@/é’F“ﬂﬂ? Y 225 F 6??& and.

at | east orsezphmteﬂr ﬂhee—dmmsmnhlstemstdnadricywebsmtabed fs tusertin ielassdized pmymns ofn a
f d .

D roary ap CTHPALE Abscylihe BRI IRE oS pARIRGEL Wil Mt BLEHAtord ans,

bei ng defi dec preferres pnbcwhment theeweb thes asqnnnauensbt}rsasmuamdcmdxsnemmws of

I.nt er conneclLag s{%meefe?notgaﬁ&n' heefifsP Ed. ngAHE&Pﬁémgﬂ@'vbéﬂ 'o@&hénpresent
‘upwar dl y concave-s %f'% Cross- se t|onﬁ$?ong its In a Qre erre

‘enbodi ment 1BYERONTrElcrabhn empritss mamqgsatéeagg%’m RelypericdRyss, with

Cross-sect ignedst orne leyepafeingom @fastdnger! aemgiﬂneasthﬁmcwasba@tal substaatialby lesbng .

S doval | peIERERs sRinclvkl JAch Toffited; erhfiRiinehe tngd ot B wed el
i nter conneonehiphnnty] of phierary spertwres fin gher firsy serfacenef ﬂntwcb;dhmmnady Sipeiures |
por tions eﬂeﬁgﬂdﬁeﬂrxﬁh{é’ l%ﬁbt Sf¥he %esﬁrfﬁgé;'bY Qleohtif ﬁ? ﬁ%ﬁl@ of ;:ﬁ‘@r@oﬂiecﬁﬁ

web, and are t erconnect’e 0 one anot nt er ne |ate t I rst he
second surfraemberss eachdnigeonngeting membep sxkibitng an upvemdly pencareskaned rPssat e

: sEbst ?nt i aldfeyu&prardﬁgr ﬁ@tlengﬂi\ﬂ tih an @fnbb&uﬁé?ﬁ reaah Sﬁtéﬁﬁﬂﬂédtu@pﬁfdh&ﬂee in
"the plane o

th d -
met hod of e sec (ﬁ gigquﬁgrqsg-s&g}pn\éﬁon%pwgg Qﬁtts Pqnﬁt}hﬁlﬁo%ﬁss—éectxon
conpri si ng qmmpnsmgﬁg tasepbttidnagereralyain dreplane faflthe frstppoface of theewéb land on

R o0 SAOHAH Bond i Hefae b Webile PG Patd k6L R Ber e

t hi ckness 0
- sidewall portions. The interconnected sidewall portions extend generally in the direction -

. of the second surface of the web, and are interconnected to one another intermediate the
first and the second surfaces of the web. The interconnected sidewall portlons terminate =
substantially concurrently with one another to form a secondary aperture in the plane of
the second surface of the web. _
- Also disclosed is a method of producmg the elastomenc web of the present _

- inventioh comprising prov1dmg a mulnlayer elastomeric film, supporting the film on a
forming structure, and applying a ﬂuid preésure differential across the thickness of the
- multilayer film. The fluid pressure 'diﬁ'erential is sufﬁciently great to cause the -
_multllayer film to conform to the supportmg structure and rupture in at least portions of .
the formed film. ' : _ o
- When used as an extensrble porous member in an absorbent artlcle the elastomenc
layer of the _presen_t invention allows the interconnecting members to stretch in the plane '
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multilayer film The fluid pressure differenti al | s sufficiently great to
cause the, multilayer filmto conformto the supporting structure and -
rupture i wabsdmest portions of ‘the formed film WhBOTAISI8/03043 an

‘extensi bl e, porous nember in an absorbent article, the el astoneric . |ayer
of the present invention allows the |nteréonnect|ng nenbers to stretch in

t he pl ane - WD 98/ 37266 o _ _

. PCTLUS98/.03043 - 5 of the

~first surf aeetheTlﬁmtdnﬂeee dlmweezaimafeioﬂae nafuré rm’fmeb»qsﬂ plaelss tthee seeondargar y
apertures in 2he, 9 econ rface re £,0

- first surfa‘i‘:lee ©S W 8 PEARF t@ﬁﬁ?F?fbds acsetreggogo i‘mﬂ g?ﬁni’%ggtogatrﬁg?r&[ dr?a%e _

sites at t hmnmﬂ;zezem&ntgtwetBMSqu the tear initistion dites @t the edges eﬁtbeusncmdgm ts
in the base affrefl® | BB OO0 SRt CIRAE She BAPE BRC ibrcdhhctiing! rehbers

first surfale t he we rarn increases, | dewa portlon of. the
inter connecexmemngweﬁrenmﬂ@rﬁﬁéﬁmfa@et Wéﬂlﬂmb m@e@m thesidgavall portions:

experience o g ﬁn&caﬁleuhﬁ‘g/ ReSbdls txﬁteﬁaeaeecmet ﬂet I%drh%c&{d klit@adel &xderience

surface. UIt| mat e pon adequat € ra| n, ne onthe second
d

surface appStaie H%gleb'ld@gﬁll 9 Rpproach the PIP-P% P? tertt frst tPH%te JBen afequate

secondary apgh tsh‘ﬁﬁ,sthﬁﬂlhneedmwsem S‘hﬁ‘ﬁcéta Bloackes tbi@blane of the fnr']s'fh&ffﬂcfd)iml
st.rain on the

‘the three-djnensio nat ut e of al I ows th :
i nt er connecthef g%%h?§mpﬂdﬂ@pﬁ$'§ﬁ§wdﬁem?q‘f’?g"F stpipaReely pe dissociated
fromthe strai nThereﬂbre,hthesﬁmquﬁmepsmnar tnatwrs ofh thehavebealbowisarthe smaimon, thend

her ef d

Pt ar) on Eesehild AlkobeRSh A bhe B St ARHEES B ERSRiAL BOR desmain |
stress of t #tetheesccondary sapesturesi n'dahe@eeqndees saxfaqeh@ndeﬁxemfeneydequ r@@m :

- significant bé‘t]ehﬁ‘ﬂrsﬁﬂﬁﬁiﬁd&@:ﬁ skrRbd Aldkhd mldamnehk@wmg digp&aatise oi”@l@c&liﬁﬁx | ged

web strains up to about 4000r m)re w thout failur of th ue to .
tear initi a’gl]e(ﬁtrag)c-mflﬁge stigsepk from strain-induced stress at the s pertures :

_ DFSCR| PTI Ot\'s@'l_ilf'Ehi:ﬁl)DEﬁWathmneb rt’ihzszxll’cy\yliyI zﬂlc%vhﬁg $mtefil&dtsu€tﬁm§d rwedtustednsibf h
claims partjc i ng_ou n e
mactor of 18 B ash 00T b Ea ity talfs of abe vy B0 el Bl e

i nvention V\apdrtdnes better understood fromthe follow ng descrl ption taken in
conjunction with the acconpanying draw ngs InOl\«‘A@I‘I ch I|ke reference nunmeral s .

identify identical el emeBRIGHBES An enl arged;
partially segnented, perspective illuystrati.on of a pI’IOI’ gt oI ymerlcd
web of a type o Whilea they spreifigation dconeledasnrith, claim ut an

4,342,314, distinctly cﬁirﬁinthhe Ssqutct? fﬁia’tteﬁ(iﬂ' th@a}:rrésjeﬁi irvveﬁ@@ﬁﬂﬁhgdaeha&rdsﬂﬁc theve
et o SR Db A SRl T TGP A .
FIG 3'is acénjundion with dtegamtpmpanymgldrawmsoﬁ vdnviehkc)i'efete:ace ypmeqémsleanf}y
S hown in -identical elements and wherein:
FIG. 1 is an enlarged, partially segmented perspective illustration of a prior art
~polymeric web of a type generally dlsclosed in commonly assigned U. S. Pat. No.
- 4,342,314; R : _
FIG. 2 is an enlarged partxally segmented, perspectrve illustration of a preferred
- '_-elastomenc web of the present mvenuon havmg two layers of polymer ﬁlm at least one .
‘of which is elastomenc, ' '
 FIG.3isa further enlarged, parna.l view of a web of the type generally shown in
- FIG. 2, but 111ustrat1ng in greater detail the web construction of an altematlve elastomenc
web of the present invention; ' '
- FIG. 4 is an enlarged cross-sectional view of a preferred multxlayer film of an
elastomeric web of the present mventlon havmg an elastomenc layer mterposed between

two skin layers;
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FIG "2, but illustrating in greater detail the web construction of an
-.aIternatlve el astoneric - web of the present.invention; ' FIG 4 is
an -enl ar g sg791866 sectional view of a preferred nultil ayer #CT/UsIsI03043
.elastonmeric web of the present invention having an el astoneric- Iayer '

i nterposed between two skin |ayers; 6 V\D 98/ 37266 _

PCT/ US98/ 03043 : ' 6

FIG 5is a pI an vi ew of aperture shapes projected in the pI ane of the

first .surface gfig 5is E?&?’J \%\9\51 rgurf ﬁ%de%'ﬁ?(?;k&ed‘%@ﬁ:lél@%f ﬂieeﬁl‘?,f‘§urface of

I nventi on; 0ss-secti.onal view.of an

i nt er connecan Aiprpativs elastomesic web Ofa#lﬁi?ﬂisg@d{lt’?ﬂ*rwpr ne 6-6 of FIG 5;

FIG 7 is anotigg. @t@&ﬂeﬁla@géas&osﬁgémeﬁal vieweuf af: ialrdofhenting naemben ghken
menber take al o line 7-7 of FIG . Fl Gs. 8A-8C
are schemat %W@E%gﬁ%ﬁﬁ&h#’a cross-section of an aperture of an

el ast oneri c welFI®. 7tib engthasenidrgédivresd-seetiohal wew of s iméradmectifig membien taken

FIG 9 is an enla ot om crograph showi ng the first surface of
an el ast BReTe @gﬁgﬂ i?ﬁgcg &sent invention having an ordered pattern

of - appr oxi nat elEIGs. 8A-8(eressphamat1ap@resmwpns of a cross-segtiop oflan apertane of an
enl arged sc q;aﬁig]] spective .
illustrati oﬁ%lﬂ?ﬂgb@gtgg% a@ggﬂfoﬁoﬁ ag tg%%rﬁlf’%n% shown in FIG 9
in an unst G Hods gpagn&arged optical photprgicragraph; shewving| e Jast § surdansi pfan

el ectron M QrAGHERE WABAOHE PrEShPRReRASEAGAS YR ordered bhitiith loftapBfbx@hatelye
second surface of the elastomeric web shown in FIG 9 tensioned to

appr oxi rrate’l“?’%’@%@eftﬁﬁﬁ’ : FIG 12 is an enlarged scanning
-~ electron mcr osmqioaoribehmfdaegéwmﬁinng@lameﬁtmicmscope phdtomicragrapinperkpective

F0go0st 1 oo HEPBISAS bF TR et sl B RBE TR lHE ek PR HIPLG, 9 in,an

partially sm@tretdxedisqaes spect ive | | I ust rat ion of a disposable gar rrent o
conprising-the baqth Ee?{cﬁ%ﬁ%rci‘d%\f@ﬂg }Rﬂomrcrograph perspédtive 14

s a srrrpllfle part s grrented ustrat]on I ment

pre r
of side pa “ﬂﬂn '@iessﬁ okdghg elastomeric web f‘é itiqstﬁﬂe fPed,
part|aIIy ngmq;&w@ |II_u_strat|on of aIamnate "~ structure

general |y usef m the web s cture illustrated in

e 56 s péﬁlépﬁétrra Sl ealife SPh R p oS Bkt afh Phrshictive

pl anar illastratine of tanuapemuee of arhela'syomerrg,emb a0l thei piesent rlatlemqnnslmmng 15
. to the des'ﬁ%gsrhggfo%egéﬁaexi%fo\ﬁ d’;ygg,] oining the free ends thereof to

one anot her A ol rrpl I’f'i ed schematic_il]ustration of a
- preferred. met hddGarid isappartially segmented perrppefive ﬂ’g\sfaﬁwnp%ﬂrdr%’@% &ﬂment

el astomer i CedrhiriRigeRHR Mstomdrit WESOf He Brleit ihbedtios;
FIG. 14 is a simplified, partlally segmented illustration of a preferred embodtment
of side panels for a disposable garment;
FIG. 15 is a simplified, partially exploded perspectrve illustration of a laminate
structure generally useful for forrmng the web structure illustrated i in FIG. 2;
. FIG. 16 is a perspective view of a tubular member formed by rolhng a planar
 laminate structure of the type generally illustrated in FIG. 15 to the desired radius of
curvature and j Jommg the free ends thereof to one another, '
FIG. 17 is a snnphﬁed schematic illustration of a preferred method and apparatus
for debossing and perforating an elastomeric film generally in accordance with the

present invention;
FIG. 18 is an enlarged, parha]ly segmented perspective illustration of an alternative
elastomeric web of the present invention; and IR '
FIG. 19 is an enlarged cross-sectlonal 1llustratron of the web of FIG. 18 taken along_
section line 19-19. '
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present i nventi on; o FI G 18 is an enI arged part lally. segrrent ed

per spective |IIustrat|on of an alternative el astoneric web of t he -
present | WQAIBHE and FIG 19 is an enlarged cr oBSTAISSSPI0A3 -
illustration of the web of FIG 18taken anng section line 19-19.
WO 98/ 37266 - | o7 | o
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" DETAI LED DESCRI PTION OF THE PRESENT I NVENTI oN " FIG 1 |s an

“enlarged, partially DEJ@ Y DE KSE g
macroscopi cal | y- expanded t hr ee- dlnen5|onal flber-llke f|UId pervi ous
" pol ymeric web FiG. lhiscn enlergodcpartialiy gegmented, sauspestive illustration of prior art

t opsheet - qnﬁréeegegtrlf-eag%%@entee-&ttxta[netoﬁa fibde hk@%&ga%?naueﬁelﬁ%ﬂct el

napkins. The prio enera I-n’ “accor danc et eachi ngs
of conmmonl y0awhichrhag heew foymst 1 ghb' smtab for upeias topshest imdisppsable absorban

ég?w guslae%%m%wlmhl K H%@By?xj[xclﬂ i Ci i ° L THe BHof Sﬁew%cg r%rf}?aelg fﬂl |
D e ar e SReRpeyth e el neL ok mmonﬁtas@aﬁ%iige%atft“ge# JAP3dnarRRd R,
e.g. ] fi be I'Rddbkfet &l bﬁEMﬁg 3429%2’;3‘?h1é14 is %rebyﬁdcdi‘poﬁafﬁgelterlémﬂgct?’&ena offhe
anot her i LSt S 0 i ber-like elene

conpri ses ﬁ%‘i?&wb%‘fst YVS xa TS 8 o‘# a@f&lﬁeﬁ’c%geép f gﬁe H.g.h BF
the first dJomheatby aanulfmhmtjoaf enqemonhmtedtﬁbelalilsé clemzhts, p@r,tﬁhn_n-hle gjements

si deval | popt i1gngy 5 t 0 j | rLdons
ext end gene"tzalﬁ 44 4?"..‘t’ ﬁg& ﬁgcgc &ﬁe&@@? E’gggel%@%ﬁlsﬂhf f%ﬁs@?qg@t#e@g\e é.-b'The
i nt ersect i ARCh; }ﬁman SPBPEsest  base] postion, id@, base aopinnsShrlecated in plane

i nter Connegzet;hheﬁmmwwreacﬁt&s Srtidhhab aeléewaﬁtpoama, %%C%vﬁdﬂﬁ&%ﬁ of
the web, ag}ttergtgate §3 co cu rentl ?@B one .1.n . the
pl ane 56 o St e sidewa IIR?@%r%f rgéaer (’J‘EI difectip
base polr ti @f thelsdcond Lﬁdﬁ'&ce«’:ﬁ%ﬁﬁeml Th@ﬁﬁéreﬁdmngfsxdes\unfmmmatﬂbgzmks8
general ly i ccordan e teac 0

Tasued to ARG BTtk et 1S obE BEONAREnGmetatk thedhrgy A pecfind Sugmieg of

i ncor por at ébe webgdnd mynmﬁeﬂubstam;allﬁmnmcmbcwph@np anotheninghe plane fifeof the
aberrati ongeghd éggs a subst ant ially non-gl ossy vi si bl e surface when

the web is stru |nC|dent g@t rays. I.n an alternative
enbodi ment the nm%‘ rnertu %asmonlq;t SLiipgJudss aFagToSCORIg Pastern of

;:apl Ihlt a[)y %gifd&b’ &Bexi'aiﬁinssim 3 tlhea&bfd&hcesuhﬁxatqe ;&chﬁh gé tuf s, Pa’iSN01987 o
aﬁggher e%y |’?§09‘§§r1§ﬁ“g§ to h‘%ﬁre a% 8‘!’1& at §§§4P egangs{xr%\S/ “fhhcj{] S[ﬁ :

addi ti onal ipeorpenated Mrémrhbedeﬂa;enbéte "Eiren Iieroscdpia ipdttéranaf smfpceaqhetrhaons 58
- net wor ks

-ef ficient I”?f leiJ?tso)fgvss‘elgf‘:as a %‘nm ?ﬁﬁﬁ%g\?rg%c?%%é?ﬁhgﬁpﬁ 559&&183535&26‘ clldem

absor bent - :

' - In an, altemanve embodtment the prior web may include a multlpllcxty of much

P

~ smaller capillary networks (not shown) in the first surface 50 of the web, as taught by
U.S. Pat. No. 4,637,819 to Ouellette et al. issued Jan. 20, 1987 and hereby 1ncorporated
“herein by reference.. It is believed that the additional porosity ‘afforded by the smaller.
_ ﬂmd-handhng cap1llary networks may allow the web of the present invention functxon
- more efficiently when used as an extensible, porous portion of a disposable absorbent
article. . _
As utilized herein, the term "mterconnectmg members" refers to some or all of the _
" elements of the elastomeric web, portions of which serve to define the primary apertures
by a continuous network. Representative 1nterconnect1ng members include, but are not
- limited to, the fiber-like elements of the aforementioned '314 Radel et al. patent and
: commonly assigned U.S. ‘Patent No. 5,514,105 to Goodman, .Tr et al. issued on May 7,
| 1996 and hereby incorporated herein by reference. As can be appreciated from the



As utilized herein, the term” i nterconnecting nenbers" refers to sone or -
all of the elements of the el astoneric web, portions of which serve to
defi ne th@ogmmgy apertures by .a continuous network. Repﬂ’éH‘EIﬁS&lﬂffOéé -

i nt erconnecting menbers include, but are not . linmted to, the fiber-like

- elements of the aforenentioned '314 Radelset al. patent and conmmonly _
assi'gned U. S. Patent No. 5,514,105 to Goodman, Jr et al. issued on May 7,
- 1996 and hereby incorporated herein by reference As can be appreci at ed

fromthe wig %@&7&@9 ‘and drawings, the interconnectin elements are mherently '
PCT/ US98/ 03043 s 8

fol | owi ng RODERPNS, ity Fantiguans n'géerc‘%m@m Slemsnte dlsndipg. Inetffe?ﬂ agptper in
i nherently munﬁp%umﬂguamlﬁéhp@ﬁbnguous i nterconnecting ‘el ements bl ending

into one anoth nut ual | v- adj i, ni | i

I ndi vi dual int g‘PE!‘a’fﬂ'r‘&m“’ﬁ r}pgﬁ%rgg} %&be%t? g%h]&%egé—g% wbthéeferencﬁ
reference - to FIG. Al @ those qxertidmsﬁ' the lelasmmrmfweb]dlspbadthﬂﬁwqmameb’\’mﬂélp@ﬁ’éd N
bet ween any. t s

Sur face 50 H AHRGRR originfine Bicke BRShhES 50 8id YeBipE Ry b2 cebtnd hifboe
of the web 5% Omthsr firsh nmfaqer@f thenweb ¢he: intersonnegting mesnbgrs, collectiyghy; g
- network, d?ﬁrnﬁgﬁsn netWdtk C&ngét'fﬁfﬂ “?&@Bﬂiﬁﬁ&u@fneh%xﬂr 6?10&&&@611ﬂ&t1ﬂ§ rﬂ‘-iﬁ'hsers '

H

defi ni ng th I mary apertur on_the second s trrfllace OtL b
i nt er connecdafining thegrimars epertuses. and anrthe secomd SUHAGROLBRIEDIE 3 tF’é’E‘E“i"V g
- forma di scgaéwallOsEhRdhietioAnedting meaberdedliectndy forme e discontinuous’pattdrn lof zed

herein, the term "continuous", when used to describe the first surface of
the el ast-on$cP BPETMM$Ser s to the uninterrupted character of the first .
surface, gener aAs wtilized herdilycthe keane" cohtihtsustj whdn wsed tadescribe dae fizshsurfaserof on

st surf 208 TR Wi SRS btFIcHbed iRl VP B Shgen, Plnckill i°

first surf
pl ane of t hthefplanstof¢he firstoutace. kmxs @ny poingon the gt sisface Gan by eeachad from any

- Idl s;:ontl ”UBH:P%V ery oth&PSéin tp&?ﬁxetﬁl‘sﬁﬁﬁfarce ?ﬁgﬁhﬁsﬁﬁﬁﬁﬁitlysléhﬁ?g?%@ﬁrdt bﬁfa(ljce in

el ast oneric_ we ers to the inter e acter, o secon

surf ace, geﬁérﬁ?‘l‘eyo% the; fiest shipce- oi’e}f o\‘f&‘@gq?eé‘?%’ {hfhﬁﬁgn OXUnYOuS, ¢
~on the secowHers sddac desuaibe akie mommmé dfrthmlaytemynoweb; refiexs ta therintetrupted

- second rface hout nt i.al . eqvi C

pl ane of - th@%&?}'ﬂ‘#tﬁe%‘:ﬁpag@& general¥y ﬁl nera ggﬁﬁhﬁ%% élhci,\ﬁrﬂé?rfﬁl he
term " macr opaiopion"the secanddsurface shmmnottbe maphﬁﬁ froml every fathsr peint op the seromds

whi ch are Hﬁ{ﬂck &itbéu%staﬂua’i Ra¥H {I-E:’T?&oﬁﬁesu%@é‘ i RBe plarRebP@nslisedsndr

di stance between the. viewer's ye an the plane of the web is-about 12
i nches. Con®&fagéiy, the term” m croscopic" is utilized to refer to

structural, f eatmg@eﬁl e utﬁizeﬂﬂi&fein\ﬂie eimATAadiodcopietds Lyedviosiciratotsiruatural
ye and t neloalis o AemEts SHRES 5o tedly YishiE.s ¥ oRBhlRifhah ‘e’ W' uk
herei'n, t hepérpemditutarc disocpbetaieey the viavie'd eye vindrthe planet of desvel b‘eabou'i 12
thr ee- di Menglcpaal c%h@é&:bg%é Qerﬁ?bxﬁlﬁr&&gﬁ’%ﬁﬁﬂﬁzéd o Befer' 8 @ustuAl features or

el ast oneri c”we ave been caused to co tormte
the suffac eebmeatst which -are notgreagily ivisible tp & Remmpl dumant gYevaE the-pe ular

surfaces t hﬁfs?a?er Btwebih thelvidndrilede aflil BRNSILANSE the web is about 12 inches.

o ' ~ As utilized herein, the term "macroscopxcally-expanded" when used to describe
three-dimensional elastomeric webs, ribbons ‘and films, refers to eIastomene webs,

- ribbons_and films ‘which have been caused to conform to th_e surface of a_three-' _
dimensional forming structure so that both surfaces thereof exhibit the three-dimensional | |

* pattern of the forming structure. Such macroscopically-expanded webs, ribbons and

~ films are typically caused to conform to the surface of the forming structures by
embossing (i.e., when the forming structure exhibits a pattern comprised primarily of
male projections), by debossing (i.e., when the forming structure exhibits a ‘pattern

ﬂr(’
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pattern of the form ng struct ure. Such ‘macr oscopi cal | y- expanded webs,

ri bbons and . filnms are typically caused to conformto the surface of the
formi ng StwO®sE7IEE by enbossing (i.e., when the forning RGREINO043 -
exhibits a- pattern conprised primarily of - male projections), by
debossing (i.e., when the formng st r_uct ube exhi bits a pattern
98/ 37266 . _ '

- PCT/ US98/ 03043 9 conpri sed

primarily Oéorﬁﬁmﬂqxrﬁmﬂylcd‘r&maﬁd mpika)' newwoiky), ot tbyusktousiaf ofi arresinowsumelte! t
onto the surfa e of r er type. . By way of
-contrast, ?‘b"ﬁ%‘fag? 3ﬁ%?1m§?é%1 u%ltnllél ?gﬁt‘?fef&é?n to describe gl astic. webs,

ri bbons and f i | By way ef eontrast thé:term/tpiatiar” yherentilizeddotiin todesstibe plastie webs,
bb f .
[ obon Or HibiBAER f1nt SeRe BVIERS ,f-aﬁ%%@ra?wmﬁﬁo&ome YRS Bbn BF Al wileR!

exarrpl e, a non- agerture OI’ an aperture tru filmthat
does not exwrewcd ¥ itegmakied gie omwewpcp s &omxmewﬂowpﬁlﬁgefbp eéf

the film wogg aeaﬁrgdelnyuéae efeaded t!ﬁHa 3RatPUGEahot BRIt sipAf ﬁoaﬂt m&am
pl anar web edge

the materi t he apert tanlall
the plane &efPWWUt@ﬁﬁléﬁ H’ﬁ‘“ﬁﬁﬁ%"eg "é‘?lgé’%‘?giy ﬁ’ﬁ dF?FéH’ﬁ “§veb
W be coupl f andiperide et lhﬁaﬁd \gaﬁ ﬂ%]dﬁedgeaéﬂ B8 zﬁatéxgai aBthd mmrliwubaanuany mb |
. en nmacr osgop |ca nded, the er i el ast -
"of the pré éh > gausing, Bn%{l eb S%f‘sgﬁubl %'fe ‘Fﬁlhe vYaﬁ% tg é°g‘8¥@ng
menber s mhlmkeuﬁgyotdaexrdaamndredaaﬁlecalpmb | i ke. Their two-dinensional '

cross-section %&’?‘I ag?QfﬁoSﬁiﬁf-eQﬁ&de&Sme %ﬁﬁﬂﬁ&dﬁlm ﬁ'fth'e %lt}sﬂﬁnenc Yveb of the

af orenent i oned
concave- shaprssent inventipm ds ma untOtﬂmeeadlmeesmmhmwwnmsanembﬂs Wféﬁh may

patent. " UpkagdlybaPaChaRnalaRe o hefiStwésithedSioRalt rRSeliidifmal Al oWel dBérddon
of the channgl-like shape ‘\i\_llyth rel at] ongtg “1e syrfaces of the el asfoneric
t

web, with t#e HaharedyeRs g thy aiorementione . PaIERL { e MOLY Seperafly, AS
chgnnel hexth mpshaw fcrm\tdnﬁxab&ge asnditsﬂgseddhf dot afbfexﬁénﬁﬁmd @mﬂmlmsdr; at al.
-an W t t e nin el st ant n t
Goncral | aobHEer | HRNAREY GRAGHErRRry Bhogeq Herln dlsdribEs (BE SRR Gt the |
ext endi ng tthanngilahkdﬁshapebmdt rélatiom & tlne)sm’fm:eploﬁmk elastommeriti weh, with the basend
i ntersecti nge ?%1 % in'Whe godacaate %H'Iﬁé ﬁggrb?rtﬁé‘&%nelt %ﬁ%ﬂd%\?%hlohpﬂle base i 1n the

n o b

cross-secti an 1 nterconnegti di' spose en W X |t a
‘general | y usireatignyof the, sepprd §H§B@staﬁﬁt“"ﬁ‘h§hetﬁlaﬂ%¢]b§’9&1ﬁglb&m%/s s?l‘igﬂiﬂ |
. ghe draVVbalcé’ecéﬁ&@ﬁﬁEéeedId\fgéﬁhrﬂr Iaerdeaéﬁbdaawoﬁowmth t@@fgfencei:@a?tlﬁed ﬁrhaqﬂane

I Mens! ona erV| ri c ,we | el erl
br cat habi | | £§° VP %‘5‘5&%1&83@? plape oF the fiEy syffce,apd JRBRNE,

el astic enoaxght\m ddpcamephmary hperhirgd)- the sesulting) cross-seaion of ammpwmbmnng

b anar el aclPLE Gopiia bR AL BAIGR el ULRy chifive BRBL b iy e

for use nstd:\wthaléijeshap@brbent articles have drawbacks as well. In

pg”'ctﬂ ar, nO”?ﬂP]?HIaWb%Qc Qiséeﬁfedehﬁﬁﬁ'ﬁhtéﬁdarpohiétflﬁ{sbcﬁpw?fiﬁe *anded, lﬂ&}[é@- o
adequat e porosity for se in con c ing portions of .a en -
article. — dimensigaglflyid pRriqus pe HhBh9%Epits TESUPGHOT HIF @3‘%{5{5‘ Tded

- polyneric Wﬂbﬁ H#adkng characteristics, they are not generally elastic enough to be used in the high-

' stretch poruons of disposable absorbent articles, such as waxstbands and leg cuffs. Non-

- apertured planar elasticized polymeric webs that do exhibit suitable extensibility for use
on dlsposable absorbent articles have drawbacks as well. In partxcular, -non-apertured
'planar elasticized polymenc webs do not have adequate porosity for use in body-
contacting portions of an absorbent artlcle _

“Several means of rendering non-apertured planar elast1c1zed polymenc webs more -

~ porous are known in the art, such as die punchmg, slitting, and hot-pin melt aperturing.
However, when any of the above techniques is applied to thermbplastic elastomeric
films, the increase in porosity is typically accompanied by a decrease in the degree of
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porous are known in the art, such as die punching, slitting, .and hot-pin
mel t .aperturing.._ However, when any of the above techni ques is applied to
't her nopl amoss/wbest omeric filns, the increase in porosity PCSI‘/UWMQ‘BI y-
acconpani ed by a -decrease in the degr ee of V\D 98/ 37266 -

-PCT/ US98/ 03043 - : 10 - ' 10 reli abl e
el astic performance. Once perforated by conventi onal net hods t he edges' of
the_ apertures becone sources of tear initiation sites as forces are .

appl i edt th 0 rbmbw\@ﬁsm plemtma&xbey Ont€ pefofalel W adikﬁleﬁﬁclarlﬁl) peitiestis 3he teég‘es d‘fa?et )
common er no C elaslilC W Al ear a e
e oo ARERIS befome Sotist, pt 14ar tnifiEton siEs & orfeacrs BRbiIed Yo \nk P sitbe
the f |h I m Ithe)t tie iapthe tplare sﬁqqﬂredmmo@owmmﬂnoreﬂgrmoplqm elastia ﬁhnguWab

t her 0]
ot s onc By Sl e eER ds Hhe Sbub Uikl phirb e BubHhE i3 o Satalrdpific
Appl i cant tfaﬂurdmfabs/ﬁhad If thaapérture shapesare sbmsoundee.ge squase,driangdar or ather
intoa ig@'?ﬁ i foK Q@aﬁ%ﬁﬁnw ﬂ&eggem’dﬁé'te L, g%és%&cemaaengtﬁ theb,

gener al | y ance wth e teachings of orenmentioned '314
- Radel et alangpléwmrsetttmqfé@aﬁu ng three-di rren5| onal el astoneric web -

exlhl blbt ls : he a %eﬁg[sodxséﬁv@fbdp&ﬁpﬁ A tlﬁﬂ@l dIﬁsﬁﬁnenceWQ’ﬁ TCS&'Hﬁonrﬁéd Vi»ﬁio' aas
reltilapl il , stre I can, a ] she IS INn e.
resent | nyRREPSRPISIYERPTARh ARSI p R hre PR b Wi 2FAFRLY o
el ast oneri accord itlnﬂmaiuhmwﬂxemibfenﬁm bﬁaB'BloRedelletml nt; theaeshlti
'fo_'rm'ngth ‘n al|y(ftrawer Nt o a 1 i voe
o b g oo dineRfial st Geb SBIRSERPAANaYar{P B Porosicy and high
"el ast oner elasucme,aastwelbas nebidhility, amg/lnghtmenah \lékpphhantélas a@apmlhshe_d)_ﬁnm the

- formed int Cbrés ht hm&xﬁﬁﬁ‘rbyagﬁ’l ﬂﬁ% GGl V\ﬁ tﬁolﬁ%@ﬁ& il f(ﬁny]mégng%rah'éﬁstomeric

"El ast orer i neans eria stantia
ori gi nal sH@Xfé 1p cp@binatignWigh ak least one skunlayery and &raing, the fnnltilayes suebrintap y

snal |l per rr&ﬂwbso%picansaiekpw&@, ﬂueéfdiﬁéﬁﬁbhﬂ%oﬁﬁghrﬁ@drﬁxat ion. Prefer abl y, the
el astomeric | ayer Itsﬁﬁj ?QF?EQ bJ,ﬁ ?ﬂngf"l#fg?frelé g{“}t‘lr m 50%%‘#&&

el ongati on at '
~condi tion. cibﬂalelcd‘sbam@fommd into ai ﬁlnerlamrandeiavhﬁ:hoemmtsoelaslombnmd:wparhes an -
el ast omer i Gy | Wil [

el astoneric roperl?l e@gﬁﬁsecﬂ&t %"’E%atpﬁ%l era‘%sﬁéghplrénsc gﬁgng %urraShalggcfﬂer

: terrperatur@mg stretchechsands eprefeeably,n will sR‘i&WPa?@V ST 169%’“‘9@31& sedy Eoll %‘fln&ny |
sem - cryst gicfdrifation &iﬂ)rrﬂa%iﬁm akieraly tﬂi& elsStonRe Rlyaslifselft BatagabR of

Lo i i S b st ey S Bon UEB Wi i Y
may in the dpemutednglam%nbﬂmge riafeazlldsyométeéaaslia githell pare elasaymedre orma mndjmth one
Shventi on, agafimbl SERY AR EbER S0t ) PSS STRinl ARGmBhc IBCRISHEL.
of the el amtempem@,tﬁmmmhodytea;mmms used, the skin-layers

may have the s ox. b
bound by theorgﬁfﬁé&ﬁh@géx{x SRl ol €6iefl o DB EC iy Sehf orystallihd BPbinolions

Chree-  diRRHRSOHEF 15 fess e qm than mehwwgégégﬁf T élen&‘é‘ﬁéqaf &ﬁtel?rgﬁf‘@éent |
i nvention. invention is preferably thinner and substantially less elastic than the elastomeric layer,
| - - and may in the hmltmg case be generally inelastic. There may be more than one skin
~ layer used in conjunction with the elastomenc layer of the present mventlon, and it, or
' they, w111 generally modify the elastlc propertles of the elastomer If more than one skin -
layer is used the skin layers may have the same or different material characteristics.
Without being bound by theory it is believed that skin layers serve to_mamtam the three-
dimensional structure of the formed elastomeric web of the present invention.
FIG. 2 is an enlarged partially segmented, perspective illustration of a
macroscopically-expanded, three-dimensional, elastomeric web embodinién_t of the
. present invention, generally indicated as 80. The geometrical configuration of the fluid-

SUBSTITUTE SHEET (RULE 26) -



FIG 2' s an enl a'r“ged part i al | y. segrrent ed perspect ive illust rat lon of a
macr oscopi cal | y- expanded t hr ee- di nensi- onal el astoneri ¢ web _enbodi ment of
the - preW@R826ention, generally indicat ed as 80. The geoRGIUSIaQ3043 -

~confi gur ation of the fluid- WD 98/ 37266
PCT/ US98/ 03043 pervi ous, elastonericfeb 80 is generally sini lar to
that of prior art web 40, |IIustrated in FIG 1, and is generally in

accordance with the teachings of the aforementioned.' 314 Radel et al.
pat ent. O pewvics) ¢lagtbmerfio web@0fis genecally sigilaato ﬂmSoﬁpleorcmfsw:b 40 dllustratedsin

P 39, 1
| 4agz4 a6 FGL LR, %\E%Je@‘gglg,mgp&ag h HR°epctipgs f the wommeitioncdia 4
5,006,394 Redelet al.pammtr ©thar snable form ltncm@gtaa%@r%eﬁe%cnbp ap EhS.ofat.

these pat ejyS3@59, 1B§f§§ﬁed't8q%ﬂﬁﬁaﬁ 8 D! ®0n1975 ft?fsepanpte 4, 324 246 isbued to
preferred embodi ne fomer

exhi bits M‘lﬂ?ﬁ?ﬂ%lal (QH@P@fl%ﬂﬁ%@d&bgr?ﬁr5§ 5’906:384 ‘F£ I%ﬁ?‘tnttﬂgpq 971,

-whi ch -are fognedrhe) didchiares 16 2esth b ¢hdse! Sdterfty rdré aferdy tnco fpoeed ety
net work of fnt erconnecti ng nenbers, -e.g., nenbers 91, 92, 93 94, 95

i nt er conne®™ ¥ oneé another. The shape of primary apertures 71 as
proj ected on t Aeprpfesred enfbotieertt iof ah ekastohmeric Web 80 ef thregfresenb inventior éxhibitsape -

f |

oat trn °F A iapfptiiey, SEOMBREY soRRAEN S, oty bRl 7Y S afiroh M lane

base porti 62 oétbp firgs scfapm PO ibyna cantinuows atetsionknofhingereonngeting: memberss el&se o
t h | t

ach edge TERIRET X502, B3 bunos ﬁt&m&%%@@%eénee%“‘%*‘riE? 1jéshaBl! GE-pflaly

direction apertuies Beacpraiestadroncthe stanero thefirshapTags @ .aﬁt ere?éet yiR the Sé%‘eof

wal I's of Qlygbﬁ\d R., sqﬁawscnmgsﬁs REt., HPAHDEdered orTﬂ%ﬁdomrﬁaﬁéﬁf}CId mgreferred
si dewal I por ns are nt er conpected to one anottr)l%arﬁ | ntermedr the.first.

and_second CBEPFTEEE cah {nlercyEoting member AOMAFEES g %r?fwwge SEPEIT y
wi t-h one aBbj loeated dnfplams AOZ;emdneb::hybaspepm‘mm has acsidewalk portida; ¢.ga pdewalks

- 72 in the gg&{&?‘ig ?gvaﬂch&??o é&ﬁ%’&g? ﬁ#&%&ﬁc Ssidewall P?mﬁhs?ss %xf.eﬁ? gexfxé}gbhg% .f

enl ar ged, I ew 0

genera
FIG 2, buthe firestionaef te aerontlt murfage r&ﬁeo%{\ébe mbsamtucntetsﬁcewbr sidagvalls ehe
present i QYRHIAE ”mt&!:%nﬂé@tﬁxFe%&hb&@ ym?fl‘té’ irﬁér@?éim%‘ |§Télév3ﬁl Ofmfﬂéhs 8Qré S

preferably_ conprise of at ast one, el ner |

one skin | & %"rcng %\/ﬁ e @P@“:‘P@mﬁeg}‘ T jag éFc ?Férﬂa}n‘af Wbt

S]lfl In | ayer te‘tﬁ&xaneauibstmitiany fcbiiaﬁ'reggyfvaﬂﬁoﬂ@fmdtheﬂts fonhraealeeohdar;hapemine; g. lder
0 ayerrn i m e it is presently

' preferred %? ﬁ%gq% bépjl?etir@%ﬁ’?/ﬁ%ﬁ’ 2;'/‘:ee\rﬁvs‘];I termnate . -

~Substanti al I y anlwaémhey enlargeade paitiah wiew of hovebeoloihd typs gensellyi similler tot

present|y %B'S%nogq?bo 2%@&5&1‘5&1&@ an s altB@btit O G%b @?ns?ﬂlctlbx?] Secor ﬁﬂ& t@ heﬁﬂéé’ent

‘layers may exte urther 't owar second surrace

A parti cul inveptipn.cThe pedtilayennalymeric fumeddilme13Q phvel §°é‘-’r pterfﬁaltbé [omprised
~ depicted i Bfat et e eestomcusyet?h@l dhd ot N6t Hisk kin Blyes1031EWhile [FAGES sHdds -

| nt e posed Vieyer emvg%dunenq with the skin layer 103 nearer the first surface 90, it is believed
-that the order of layenng of the_formed film 120 is not limiting. While it is presently
- preferred that as shown in FIG. 3 ~the polymeric layers terminate substantially

concurrently in the plane of the second Surface itis not presently believed to be essential
- that they do so, i.e., one or more layers may extend further toward the second surface
‘than the others. : ' '

' A particularly preferred multilayer polymenc ﬁlm 120 of the web 80 is deplcted in
cross-section in FIG. 4, showing an elastomeric: layer 101 interposed between two skin

layers 103. The elastomeric layer 101 preferably comprises a thermoplastic elastomer

comprised of a substantially continuous amorphous matrix, with glassy or crystalline

domains interspersed throughout, the domains acting as effective physical crosslinks and
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Iayers 103 The elastonerlc Iayer 101 preferably conpri ses a t her mopl asti ¢
el astomer conprised of a substantially continuous anmorphous matrix, with -
gl assy orworesmtzdsl i ne domai ns i nterspersed throughout, thmnmmwammysaotung
as effective physical crosslinks and WO 98/ 37266 '

PCT/ US98/ 03043 ' 12 ' - 12° - hence
enabl ing the material to exhibit an elastlc menory when subjected to an
appl i ed strain and subsequently rel eased. Preferred el astoneric

21tat re(r__) |n 2| E It}ghgllzgggaﬂsﬂtn ?lé% éndi&mr olttﬁ ;érﬁhi;ougil-ﬂeia&tﬁznﬂﬁmbﬁe%gfrx] ,subjuﬂbdas an. af he:dr
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| asyar e gene?"ii‘m shipsegpent O"Vr selpee- Shﬁ‘i‘*f lrrﬁ?ﬁt;?m&' efn lgggoﬁéﬁ
: K:?ATON , Siopolyatidry and)blley?ﬂ t;af:remf Esuahhe Styddrie- tsmﬂiet resstyrehy et h&lleemharmhmon

ol ypr opytene g ensities u
Beh b e me&@i&%@i’ S a5 ate pnePalyog R om Sl Rty bidd' die
behavi or. tide same "WT@N " Snnﬂarlya,bpquohﬁpru matema!s siabr ﬂDmOMh)deI}mMer ;

Gonor ai |y’ JPHFEGRAES pEndtly BF dEnSHES vBloyy gBELNES Woe R TP A
t her nopl astnweqsmcélpsmng aptig: & wwrfandmeswn@t glastpp M@rw% hodhe| akavéayers

sufficient oy b&ﬁ Gt %Qh@ﬂnﬁﬁﬂé’s‘ﬁ%rﬂo él- EdpeSiHIY Ieﬂnic;% ei%fguchas
conpl etely

nate ei.t hér before er stre
preferred rh‘éﬁ}‘ﬁfg’ Jers of RAMYRIEPY]RRE, ggnerall wéae n‘?%“ﬁbf Whith dre
coextrusio rbapable of theﬁhepla&w profesping/intd thid ﬁ?lﬁnsa|’lthérskﬁi laya slhbulﬂ&raye awE‘rcidm e

h I f th f |
SHaPES 0 1SS\, o o g L35 oA O bl
uni f or m shagreafter stretchibgrafabe webe 4 ipagferred methodeto \pragueetthe um,lulayg polymeric

apertures 7, )gcgg Iy circular, polygonal, or m xed, and nay be
arrayed in @n mls ge gtg?tern or in a random pattern Although not shown,

it is underst ocﬁiGt ﬁas aphan viept of dteraativerprjpeanyaperips shapesqirpiepted da the plane

1 ear.- drop séyoRe Girsturfase/ opm AlteniAPE elabdferic Sweth aethe ﬂ?és%ﬁt? RivehfR4RNWHILe b S
bel i eved to be .aperture E ape i ndependent, #.nterconne ting
el enents arEPFIRE RAE JREPTRR S esvé\stme%ﬁ{l’l @ﬁcﬁ&%pe oF RPTALY E’g'ftl g8~

el ement s bl apeturey 7Ilmnaydmegmmllbveoirdularnpélygd>ﬂay, adhixed) angi tap beidriayed in amnes
O PO 1 ONSoraefl pagbhASLI A AMRBI DRONS. i GARYD: ok G if w835l the

transition po ons are d I ned CIrc
i nscri bed -tpmigeted stxgpampyta&me‘ae elhau}:dcm—deqpeehamcbgr anr qﬂser sheps; shayde) theat

for cert ai yagint @G isBeREIS belaBBrchieSEEIRdepen@liicc] © Of the transition
portions ey be tangent to more than three ‘adj acent apertures., For
illustrative pﬁpﬁos@?quﬁ?‘glf’@o n"r’r%‘E‘Fﬁ“ﬁg e B%tg{“r?&}ﬁrg hyith cgutiguous

begi nni ng Ointepsttindging elehRhBNblealing ﬂitotdsm mhar ﬁl eduthdly-adjeindig itransition

B el & AT BF PRRPEh n doH ot 8T gl g8 s M Beite, Wiiton

i nt er connecpartigng eresdefinesd| by thf 1ﬂ'gCEIIngdnJ$hat reae rteoinsenibadn tangemsntoe any Alree
areas  COrfga pog[%é?ﬁréso RAk %ae,eioomg@ﬁ@ycg}bzgﬁ ﬁngﬁﬁ S eruRRnE |ih&drBef

t he tran5|t Ion IS tangent to an a aperture.

"Excl usi ve o‘fqulfh@f the 5mlv¢@n°@@ﬁwaymd@@e§‘étﬂmm§hm s adjagent gpegtuges, o

line bet V"eeﬂlustratlve purposes, interconnecting members may be thought of as beginning or ending

=

substantially at the centers of the 1Ian51t10n portions, such as interconnecting members 97
and 98. L1kew1se, the sidewalls of the interconnecting members can be described as
- mterconnectmg to sidewalls of contiguous 'interconnecting members at areas
correspondmg to pomts of tangency where the mscnbed circle of the transition pomon is
_tangent to an adjoining aperture. _ '
Exclusive of the u'ansmon zones, cross—secnons transverse to a center line between
- the beginning and end of i mterconnectmg members are preferably of generally uniform U-
shape. However, the transverse cross-section need not be uniform along the entire length
of the interconnecting member, and for certain aperture conﬁguraﬁons. it will not be
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the'beglnnlng and end of |nterconnect|ng menbers are preferably of
general l'y, uniform U . shape. However, the transverse cross-section need
not” be unWaesniaéong the entire Iength of the |nterconnec?C'ﬁ@’SR€Pﬁ99 -and

for certain aperture conflguratlons it w II ‘not 'be WD 98/ 37266 -

PCT/ US98/ 03043 13- : ' 13 - uni form
al ong nost of its Iength. For exanple, as can be understood fromthe
sectional illustrations of FIG 5, for interconnecting nenber 96, the

wi dth di mengiifdim &6ng afost bLits ldpge Por éxanipl§lasroay beamyerstoodtfrorhithe bgctlahaing

 omes of pofterbfrk PrEe 3 6 e AR el BE, e ainhcheld B8, bf

i nt ercon n ecbasapomioth8t maynry sebsantially alongsthedength ofi she interpennecting member.
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stress due t e mac ani sm depij ct ed scherratlcally I'n._cro C n.in '.
FIGs. 8A- 8C Wh’@ob‘i Wishingatol ?P PeunshBy &hgosy.dl isapriieved thet EFT"’ %Jégg RERREDt
pri rr;ar y agczarnwamm thére éemibwa e1Q§51§Ehn{ 10’ Giltastrd Eu@(fﬁhﬁ?} w?ﬂﬂs@;lecﬁed)twmf
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first surfald “?fgf é&f‘o §ge}nﬁc g@eﬁfh htb‘?aﬁ?'dﬁ CTOSS Hiftiy S:Iéﬁ%lg |
stretched i 8Ctand puhtonaily ﬂnplgnmrmbgr;pmmNhl b¥1Gyr 8 Ashows a FiriBarg Bpertinesil in
surface 90 | a
et ormed - RERE 107 bEBfy adblaiy, 208X RESIY Spcferd T2 SEM 166 SF Lo Suighe
formed by t8% remqtn émophasthﬂﬁgom age 9, gﬁmbrﬁ!busamunm%dfcaé@tm
Ther ef or e, - 4RRLMMILSY s Hkeld in thedﬂfcanoﬁ Yendry shidvin bllak@WsS! 196, 9B, first

conprom se the elastic rel of the weh

Ae gk . es of, then%g.con ry
aperture 725urep it fosEing @éapnmm PReTWR 7§1 ise eV&ée ngd joiq 8
appr eci abl ecgifigat diro'nndtl@&de\%i'r ﬂ’ié@ﬁn!ﬁ&éﬂ of lirinip d’éﬁlnw forméd dbyp dient

wh | 02 h

50, s’ dop, IHEEPTE- R hegbernin piPRLENHI lr%ﬁﬁgl?ic ih foppy ety 1 b R

| onger enofedges/\)efmr&éa:bmglam&ntmtebebemmpmmmeﬂle|Ghsh9 rahahillb'l ehthe, waberThe ed
b.

vv% —— ,&E oﬁhe:c &?Sﬂdﬁ‘# hﬁ(&f(\.{ré’ ﬁoﬂakg %Bssﬂiﬁ_lﬁ &Fa‘?éxkﬁa@n QYRT 85 ho eﬁ%ﬁéé1

ness an unstret
el ast oner i cappseciabipstaininduced strepses watil the weh isisiratned fe the Boint ‘XP?‘G P %&e 102

per ]E ains dt Olstﬂ%q?ﬁﬁ?&ho@fﬁ'&m lpmxﬁ.lrlewafaltdeih figd sﬁﬂ&e{goaﬁﬁdqflct&&m FIGJl 3Gt At the
surface due t.0 orm n roces e present.inve

ol | oves t ragint whee Jusse 02 88 he aze, 35, frnger ety Siab B0 bdehi b bave

i ncrease- reesseﬁtmhlg&shtplﬁm,raﬂ&ytuﬁdmbzg the - second surface more renote
fromthe first 0 r

is believed thaﬁlil%/\;{gﬁgfthve cﬁnggwwﬁh?wgﬁ)gg or s{?&ﬂ? (cjimbglf? f}ﬁap ¥ filkd

el ast oner i cthickpess, 1T inFIG.NRA of apamstretehehelagtomsrit oved- t'ﬂ@s paticeof DEE msy behe

i nterconnectigd @E?é@%{aﬁraﬁerﬁ faq,eﬂaﬁ@% U SuWEIT fitkh ata@nqqﬁtofw Fané Iome
surface 90 to-stret

CCP in Iayer g)g,l S maintain.the th gge nal -
‘nature of tHEtsufaqs dugde theforming %FBB‘F%S presept inyentigR- néPP PhPVES SR he
cont i nuous fr g&bra‘li il iB6reasdGn dsldraw ratio serves to increase resistance to tear by placing the
' second surface more remote from the ﬁrst surface.
- Without wishing to be bound by theory, it is believed that when the web 80 is

strained or stretched, the elastomeric layer 101 of the present invention allows the base

81 of the interconnecting members fonmng a continuous web in the continuous first
surface 90 to stretch. Skin layer 103 helps maintain the three-dimensional nature of the
web, despite the applied stress, allowmg the strain on the continuous first surface 90 and
the resulting deformation of primary aperture_s 71 to be at least partially dissociated from
the discontinuous second surface thereby minimizing strain at secondary apertures 72.
Therefore the strain-induced stress at the continuous first surface of the web is
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the resulting defornmation of prinmary apertures 71 to be at least partially
dissociated from the discontinuous second surface thereby mnim zing
strain at wweogsgdesy apertures 72. - Therefore the strain-i nplammmsoes& at
the. continuous first surface of the web is WD 98/ 37266

PCT/ US98/ 03043 ' s . 14

" substantiall y”decoupl ed frompotential strain-i nduced stress at tear
initiation sites on the  di scontl nuous second surface, at least until the

secondary aglddthiafly %gddi)l tenrtf&? sumHllﬁ&ﬁ:eQ fsu-EQeatftéi[rﬁhuﬁﬁbﬁ §ﬁ@s or HeS
substanti al dissoci atlon oupl i of the strain-. rhsuce stre%hs of
the web frofiSCeRtyIoys |Sﬁ‘ém’é ‘F’e%sle%&t ‘{nﬁbﬂ%"e%’ﬁﬂ @ary apgEpres begin to enter

signi ficant Flanbr&rmam wirfacee| THRI ubbtintinl cﬂkdo@iﬁhﬂﬂ, 61eﬂe@tupung,mr thesitaaimed

strains of web up aboyt .400% ot o, out failure t he
due to tear ?4 a58hH °§l 81 % tﬁﬁ'iaé"gmdrucea,ms“essrl‘i‘é %ﬁ %’5 %ﬁﬁ\\’g"
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showi ng t he il HEORIFREAHE pﬁ%@ﬁd SrHiréPELarPEmbbEmeBPo£Ihe Qi s@ﬁﬁhvéﬁtxon AhGn 9,

SRR (i &sm@nqopa%?w'&ﬁmé g eyt °"

surface in shown mﬁﬁevcmdmlyaﬁoﬁns lal fegulbi patemsof henmeware prmﬁmqaanﬁues

_ b i 9 .
edges of ¢ havadsraRr Al AR o an pilles kR, 1h aa M oF Ripind cfecfion dpitpaghott
“first surf aphotommrhgughs shnvangithe discontinuotis s¢vond emfmfyﬂlambtqm@lmenm%s
~pl ace; the ? Eﬁ‘dﬁfd 3t h%l%hﬁ&'bﬁff?r@hﬂhéédlé’ ST rlgzs%’ébsctﬁ@%édna%urfégé'dr anl U

St ant I a ou

is this dec ling o e strain-in sfress of the web
from strai nckaﬁfem?@a web generally in aplane- repete dyom the plang of the dfirsy FdBMAY y

I Incr eases | \t/vabstfeﬁhefatsltdtd: t FIG. f11 shows tH'secehd fsﬁlfﬂeltdf?l wéd isd statewlfaw;oahnﬁtly
panarrm| er 11 I‘I Vvin aIV S elast..C_ S
| ayer stret éh@%’ s&?ﬁfbn E ¢' Pf "h? ?d$¢§ Qfﬁg =R ﬁeapgé't“es fgnain feimote”

descri bed i fronh’éleqﬂmeem@he ifipstenirfaceS. ARhowgtt same distorton oétheaslecqndas' gpsrturess

U S. Pat 1 d
5. 352 518 1 %.P%f%e%ﬁ@fﬁ% 1 o RGN, uilbessdd QR e, #ﬁi’?‘%ﬁ""“ |
‘upon r ecovepybsiAntia} deseupliag of ﬂ'&?e%ﬁulﬂdﬁée‘i stegs of the Webrios swraiptinduged gtress

| ayer, the ﬁkﬂheskélﬁ‘xﬂéryf%}mﬁﬁﬁma%sm&ﬁﬂ?m&eﬁk&%ﬁfﬁ‘hbﬂi@y of peak and
val | ey |rregula resul t

| u oth i ncr rface of. the.
Shin Tayer o ok Bt %l Beatian of aper mluiayer Hifmsiicr,i0us HHidne &
- web of the paflmmhy 1essehsti¢ skinilayesistraiched! béyn’ndtﬂmaelﬁstrcShmitllﬂ'knOWhenslka art, as

l ayer .of th i 1 ' ] - |
The el ast Ong?fc@%@a F&gﬂxeo%{e}r%ngﬁ%d B, ﬁaitén%ﬁg ?ﬁ}l?féf%gg{ ﬁw@{l%ﬁ}g‘ﬁé Bhibnt
pre-stres seNosnded Swarispr et al., 1ssued Dec. 27, 1994 and 5,352,518 to Muramoto et

al., issued Oct. 4,1994. As shown in the art, upon recovery after extension beyond the

‘elastic limits of the skin layer, the skin layer may form a microscopic m:crotexture of

~ peak-and valley 1rregulant1es due to the resulting increased surface area of the skin layer |
relative to the elastomeric layer.

L1kew1$e when a web of the present invention is strained for the first time, the skin
layer of the strained portion may be’ stressed beyond its elastic limit. The elastomeric |
layer allows the web to return- substantially to its pre-stressed, macroscopic, three-
dimensional configuration, but the portions of the skin layer that were stressed beyond
their elastic limit may not return to a pre-stressed donﬁguration dueto the excess material
created in-the inelastic strain. Upon. fecdvery after extension, the skin layer forms |
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di nensi onal Conflguratldn but the portlons of the skin |ayer that were

stressed..beyond - their elastic limt may not. return to a pre-stressed

conf i gur aMOMATUE t0 the excess material  created in the i HEVHEWBM (4 n.
Upon recovery after extension, the skin Iayer forms WO 98/ 37266

- PCT/ US98/ 03043 : .15 '
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representativ dlme% : sorbent article in the fo

of a di apert®P g‘efggi?ﬁ ent Arig @S“PBFS 1qg9ntxgenigge gfaining panis, sanitagy napkins, pu ued

Sept enber 2Re lik&9 The ldixper) 408 depiytedrin @(Iﬁonaﬁgd shepléfied eﬂxorbefxemnleethat could

FI G 13 i s e 00 ts e
i e i eorehe AERlsbl bl 6 s by WARA of B ool 1 B0RY pRSBRERIR ®

t he st ruct dhosvewer, ithept the peesent invensionds aot:hmazpd yo sheoparticdartyps tor gonfiguraten t he

et nor °fm§"’" 3hbhfily F1C. 19, Thehificllly prifgired rERBiARkDe | ??ﬁ%‘?{%i@ a
| qui o por ispesatie skspcbant auiele in fhegora 3 of Aslisrer by, PugbiR I SePatBio. 5,133 0id

with the t Q@Qﬁeﬂfet 4104ssu6d11 Sepembes 29,1990, s EhdBby ﬁ@&i‘ﬁoﬁl@&ﬂeﬂéﬁibﬁ&&r&ﬁ& L
t opsheet 404@@ gkllse backscglevet élOZ t€ a‘ﬁ erné@n i} %ﬂt‘i ealures s ch -
aa ol asti ¢ | og FaGl 13 ° RBRBEFaE o S a6 e A o e iconlrire SBia, 65
in place u;a&irthaehstar miducescomtractidgreremoved) with portions of the structure being cut-away
~ to more clearly show the consu'uctlon of the diaper 400. The portion of the diaper 400
" . which contacts the wearer faces the viewer. The diaper 400 is shown in FIG. 13 to
_ preferably comprise a liquid pemous topsheet 404; a liquid impervious backsheet 402
- joined with the topsheet 404; and an absorbent core 406 posmoned between the topsheet
. 404 and the backsheet 402. Addltlonal structural features such as elastic leg cuff
members and fastening means for secunng the. dlaper in place upon a wearer may also be
included. ' - :
~ 'While the topsheet 404, the backsheet 402, and the absorbent core 406 can be
‘assembled in a variety of well known configurations, a preferred diaper configuration i is
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i ncl uded. Wile the topsheet 404, the backsheet 402, and 'the
absorbent core 406 can be = assenbled in a variety of well known '

confi gur aiwessarzés preferred diaper configuration is =~ = \WCHESBAGE - )
- PCT/ US98/ 03043 . L - 16
descri bed generally in U S Patent 3,8601903 to Buell, issued January. 14,

1975, the di scl osure of which i-s incorporated by reference. Alternatively.
preferred configurations for disposable diapers herein are al so discl osed

* batent 4 oSEiitbdb ety BOULS. Paibls 3860.003 10, Fapea e LI e
at ent. 4, 0 Qn, issued,Se er \ nd .U, . :
4,816, 025 t%smwﬁ.ly‘\’géﬁgﬂ’?m%d ggl}e e. ?‘ﬁ@“&ﬁ%é’ﬁyo%:ﬁf‘?ér§d§f’§§%§§{‘§& -
t Eese pat erfbs disposable dieperg heneﬁomaeﬂfd disclosedimULS; Ratdnt deR8c178 to Aziz eFBlz 13
shows a.repres tiv i : e s et '
204 and t no-pRA Reneey 70 108R U, Palfs 1852 7ERG Latidh. ol RerlehBE, SERORTRL
di mensi ons andJ&SePateity4,$ 16,025 totFoxemain dssued Marbke 280800 hetdiscdosures@f caginef
t opsheet 4 .S ALQl ] . 9 ' g qﬁ% he backsheet 402 thereb
_formng thgﬁﬁégﬁ&e&%g%%y%%eg%?g%gﬁ%%@ hefe%ehrc%bher defines the out ery
peri meter or trlﬂgeé@élpvosraten@esmtaﬁwembmnmnéo ¢ Asmer 400 incwhigh thedopshiet eng .
,igge,s 431 ftﬂ!{i %ﬁlﬁtﬂfgﬂl&h@trﬂ? iﬁ@g&ﬁgﬁt@ﬁsgve ta.nd havd ngngih Ze!éldOfN%dhtEQlibﬁﬁ%iﬁﬁ‘s%et
is dictate e.si ze of e absorben e a .exact .
di aper desigfne@&lyéﬁrggﬁt_hap hose fégéﬁg%gm&? a@ét m&@%&%&%@@@"%@ ity o
_. (rjrpdi' fied hcm;}gigﬁupem péwen @g&xé Bﬁltﬂd;li&t 403 elistebiyhforabpothb petiplay of d2tdiaperid@bmum
i stance . at. | eas oyt 1.3 centi.netérs Lo a t '
(about 0.5 ﬁl? %@bﬁryl_e@%ﬁﬂﬁ)omeraﬁmﬁe& ?F:timgﬁggetseoqg#%%iép eL_)rp‘g‘jrﬁl?p erécfﬁp%ery '
~ The 't opsheatomiftitesithe enth edgesclifd aad thellopgimdingledges#@3oget her in any suitable
manner . As u e | 46h sk Qi i b6 REORASSH ' ' '
wher eby t he toglss}%e%?(?otﬁe_&%h%ﬁ?r‘tectl{; ?/icj?ég?(}]gg to.the .bggﬁgg{)gg%ggj{%gm
~affixing t Hheespeitianer designiselestey Inx prrécrredyermRadiment, 4bo | a'gﬁ eet 402 has a
~confi gur at i858 740 AbeRYastIRagekediAflg Béi/bnl Thé MboftRet borej406ReRlidiMuinhdistance

“backsheet 40 af fixing the topsheet 404 to .internedi e igh in
turn are 9 4‘3%%‘8 a{)(a’ltt]h:g CHIHREIRSO ahePt gi%nceémﬁ’reg?% @8&%&%@8&?%&%@
-topsheet 40#oandithtleatire didpek plrdplieryl02 are affi xed directly to each other in
-the diaper peri [ ALt 5 : . . . ive
- or any ot her atﬂ%?ﬁﬁg%’%gt ﬁrr%‘a%g}‘gg%cr%(gﬁ?‘ﬁit eﬂ) Enegﬁggmlﬂi%rﬁﬂgg%gn%l@k gﬁﬂﬁ?f orm
cont i nuous. Asysad hﬁrexamhesme?wmeé?app@msqsaxpéﬁg@ﬁumwbwa the 'GPS_}!?ﬁt_éM ay
of separ at &l 4ii@fly GbingRAbSthel baafiiRet W02 CHy abBkinis ¥k tepshbdti 404 AiredtBpIhiahd
404 to t he ba}gqlés heeté_ﬁgoz. ] nd_ edges 1 ]@E‘m a 4\@5%@'[ .I %gl gn,th
“which in a packsheet 402, ﬂpﬁﬂﬁﬁatleehﬂi@ Tby 4he topsheet A4 Jugipsetly jongd jathe
panel 3 8120,bddfk"sli&t.m-Eyl(ifﬂiﬁhglﬂaé_’]fqpsﬁédgmr’td'iﬁtégﬁedidtelmmbd%azﬂﬁch in 4060 arei an
- extended cond.i guratjon. .| niseferred enbodi . h.CShE s .
220" conpr | rAb 18 BasksPed 425 Tt o Rrs TR bPOSBafihg ToipeechO sl D,
preferred bakilwdt A82iare affized directhnso eachsothapin thesdiaper periphery hyhattaghment
the presenti.iEmbi SRwnj such as an adhesive or any other attachment means as known in the
' ‘art.  For example, a uniform continuous layer of adhesive, a patterned layer of adhesive, -
or an array of separate lines or spots of adhesive can be used to affix the topsheet 404 to
the backsheet 402. R | | | |
.End edges 401 form a waist region, which in a prefer‘r_ed embodiment comprise a
~ pair of elastomeric side panels 420, whic_h extend laterally from end edges 401 of diaper
" 400 in an extended configuration. In a preferred embodiment _elastomcric side pgnels
420 comprise the elastomeric web of the present invention. In an especial_ly preferred
- embodiment, when used as elastomeric side panels, the web of the present invention is
further processed to form a composite laminate by bonding it on one, or preferably both
- sides thereof, with fibrous nonwoven materials to form a soft, compliant ‘elasticized
member, utilizing methods known in the art. such as adhesive bonding.

SUBSTITUTE SHEET (RULE 26)



further procéssed to forma corrp'osi_te' I'a_m' nate by bonding it on one, or.

preferably both sides thereof, with fibrous nonwoven materials .to forma N

soft, conm¥OAass7266 asticized nenber, utilizi ng met hods knoRETIYSOBM43, ¢

such as adhesi ve bondi ng. o _ _ SUBSTI TUTE SHEET
(RULE 26) WO 98/ 37266 : ST ' .
PCT/ US98/-03043 ' ' ' 17

Fi br ous nonwoven materials suitable for use in a conposite |aninate of the
pr esent i nvenFibfousinoniwotten naresialesuitablesfof asenincth afmposite kepinatefafiibe pregentch

oon vot - ovERfon e/ S ven SO LRER PR NS [ T tﬁ“ﬁt‘ Bers.

Sui t abl e nopmlyesm‘ nast @Dl}@ﬂ&'lmh maturalf Gibaxsd ($nchy as | woed, peestans sets T3y

carding, s gq?d £ eeig ERY AtRAY WdiGble nGHRASRASHtCHAIY Eé@fbeto
t hose knova gea e |nt e art of " no

nwovens. A presentl r
" fibrous nonfesmed biratagions pracesses Furbrsarding.opyndead: ngobm%?-@tlgpsil @aﬂlwe
from Fi ber V‘ﬁ*&c&fsess'fﬁﬁﬁ%‘vﬂd ttdse S!m@wledgeable fri heOWR BPMORWEVer¥Rt A | BreSentiyy

be bonded t astoneric web ny on varj ous bondin
known i n t hexel fﬁ"{e ous, OBWRYFRY gd‘ﬂﬁ@nﬁ‘?‘ﬁﬂf@ﬂ&ﬂ%ﬁ%“%@ﬁd?%@ gfﬁch
as by a unifromFibewNebruf@impbaiviile, SiCadhesi ve, a patterned |ayer of

dhesi | f | J
o other met hodebudi pouives BRAETAT may B bondf 1S 1 clRioriBRl Hel by e St
dynani ¢ nmectaitus dondimgdaethods kmywmimthe art. s Suitatii¢ bowdmgmﬁﬂmds intlude adheslve

 Popresont ot FyRing RERGs Yy SRIRR oFRARARA LT AN & BoierEleph of adhesiys

93/ 09741, efit &% AERY Ofomerabehnesxxspmdwrmmsmj adhmmm@ﬂleamf rsogh 8§ F?"I m

Cover sheet "pofighlreleRd boids2 tulrdRik I&aﬁamgdﬁéhﬁc GhecManicalS bbﬁﬂls?rﬁroéﬁy cihét

bei ng hereb ncor porated herein er Aft er bon ng to a
fi brous nong%@@i? B'Peﬁt MEARS 0L ﬁg‘? Sv%fe ﬁ%?yatfaéh’ae’t‘tomﬁ@s 3‘“ oWn 1B
el ast omer i cthduat.t Réphesentatio lbcbﬂdingahaﬁxbds latey alsb ddsmﬁhdnﬂeﬂcm‘oapmeumn WO

render the v re | C n S Lor y
conposite | %%Bﬁﬂt’io 8@“& QE)S%%% © Arflg % %ga o%ng’léoseé %é/& rr% s&ealr:tl
appar at us uEeversheet’s ipablished Mayy 27,2199 xmuag rAZlZ eﬂ ainamvegmyam b?légé}ﬁ@l}'

stretching,; £d RSeth byrekdien@f Or enentioned Buel | et al. 092 patent
“as well as lﬁ ?agrerren{tﬁl ned Weber et al. '897, Buell et al 793,

Veber et al. - ABsobendingfoa fiprens nenwevengnateraly thej composie webJpaxt 16 be
conﬂprSl t gl w@?s talaeraxﬂm& dile&ﬁghe relatilehinelastidit¢eof melgogded emrtvecmad Tts eenalerithe
confortabl e it in an a { ar ne I de

Soined to ¢ RempRaRtke RaRG o o SRR Maticit fo oo B aminglé tnf BamBGisite
exanpl e, aswshamsy ibe pibGessdd bysmdthodaraatlsappaﬁtusaysddefoafeﬂasmgmng t‘molsyrami'

(Lhe  Dacks Rt 0By orBhb AN HRALAE Wil 30 dtorulihiB o Bl Besi (oot

“any ot her neans as articu

] P ( &/“pr ef er A ed -
- confi gur at i patenttoas wel s the aforementioned Weber et al. '897, Buell et al. 793, an eber et al.

'679 patents. The resulting elasnclzed "zero- straln" composite web then has a soft, cloth--
’ .hke feel for extended use and comfortable fit in an absorbent garment. .
Side panels 420 may be joined to the diaper in any suitable manner known in the

art. For example, as shown in FIG. 13, side panels 420 may be affixed directly to the
backsheet 402 by attachment means (not shown) such ‘as an adhesive or any other

' .attachment means as known in the art. A particularly preferred configuration for side
panels 420 is shown in FIG. 14, a configuration which is more fully disclosed in
commonly assigned, co-pendmg U.S. Pat. Applications, S.N. 08/707,346, by LaVon et -

“al., filed September 3, 1996, and S N 08/155,048, filed November, 19, 1993, the
disclosures of both being hereby 1ncorporated herein by reference. _
As shown in FIG. 14, side panel 420 is preferably comprised of two webs or strips,

421 and 422_ Stnps 421 and 422 may be_two discrete st_nps, or alternatively they may be
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panels 420 is -shown in FIG 14, a .configuration which is nore fully

‘disclosed in comonly assigned, co-pending U S. Pat. Applications, -S. N
08/ 707, 34n04837RedVON et al., filed Septenber 3, 1996, andpcI/iNS98/03043 -
08/ 155, 048, filed November, 19, 1993, the . disclosures of both being

her eby |ncorporated herei n by reference 18 As shown in FIG 14, side -

- panel . 420 is preferably conprised of two webs or strips, . 421 and 422.
Strips 421 and 422 may be two di screte strips, or alternatively they nmay be

WO 98/ 37266formed by bendmg a smgle strip at leadmg edge 424, and offsetting the two resultmg
PCT/ US98/ 03043

d
by bendi ng STRileRgths & 2 W%Pﬂﬁle%ldmﬁﬁr’eédgg ey disgrete SFIPS &% |uﬁ‘é§tth@' PWB’ b8
resul ting baded,pas evigh Isuitabie cadhesivgatalonel ammlsreat ldatlingnedgti 9424,ctnd Shay ps

e L ey
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which is hed 84154594 ity Buelhriasued Nyvernberr le?r,ce974 the dischosvee of whmhcxsnhcrbbys .
(not shom)lp&% fagk% eﬁ% o nvention may be disposed - adjacent the '

peri phery. o El astic menbers are preferably al ong each
| ongi tudi nal edé@engh: hecsn?raeﬁrs t(aet shaya)i of (theimsesent dnvention araynbe tHsnased

-t he di aper em B@op ef Iﬂﬁgmaﬁér A0 'BaiiR mehBers e tpka&ablyhﬁoﬁg ath C

-menb t.h b t f. th 01, of
‘the di Zpé?%ae%n% reéera 2 b sfastic Sepghers frod gf araw 5o, Bl thelfapeg dof
cuffs. For agaimspthe legs ofithe &blanervvhl addraad, the elis&chrearbdrsrmlbe&spﬁs&dead_]acent

4,515,595 tgiKi evi e?fﬂ?é g, ddb3U861 e Liack? 580 1 El%vﬂie%n%gﬁlﬂ&gd 2

'S
hereby |ncorpora ence AFE a%gr
sui t abl e f cather mrescmffs né&on enmplss abstetahleawexstbraam:ﬁghselmd iig 4J.By Patent

ool 1 L0, 1 SRRt . Sty Podone, e Syt i, ki

i ncor por at e‘&“?f@?’éf% é?)' (PEfeIgShic e, In addits tonpg Eleg?ldr @nﬁemef“%\r%}(?él?u 488 to
t he d: iaper rafufhotudng @l disposuble ;ilapanhaﬁﬁgldeMcall)e @oflirddtibie slastidaiembersiis
nor ma un | r asti € -
Contract or i B BULS Gl ol Biolf SR WAL 37 b AR o1,
el astical | Whl@htlﬂ:ﬂ:@b}birleomormdhmmhylaferd:xwast two ways. For exanple, the
el.astic menber sppe élﬁéhcbﬁ-xeﬁ-leFst &la%gc&eﬂ ta%yr bbqntﬁeer%eagye Biadibié N

an uncontracted, condi tion. tion, | aper can contracted,
for exanpl econgifion &g thap, maﬁdn@rmalléq é}g{qsgamed configuration, ‘the elastic members

effectively contract or gather the diaper 400. The elastic members can be secured in an
elastically contractible condition in at least two ways. For example the elastic members'
can be stretched and secured while the dxaper 400 is in an uncontracted condition. In
addmon, the diaper 400 can be contracted, for example, by pleating, and the elastic
~members secured and connected to the chaper 400 while the elastic members are in their

. relaxed or unstretched condition. The elastic members may extend along a portion of the
length of the diaper 400. Altematwely, the elastic members can extend the entire length _
of the diaper 400, or any other length suitable to provide an elas'ucally contractxble line.
The length of the elastic members is dictated by the diaper design.
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- nmenbers secured and connected to the diaper 400 while the elastic nmenbers..
~are jn their rel axed, or unstretched condition. The elastic nenbers may
ext'end ‘al W@98BB6Fti on of the Ilength of the diaper 400. APCTAUPAHPINAP -
the elastic nenbers can extend the entire length of the .diaper 400, or
any other length suitable to prow de -an dPastically contractible Iine.

The |l ength of the el astic nmenbers is d| ct ated by the di aper desi gn.

WD 98/ 37266 _ o
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* back, ‘and dngluding coiton enicelielosafblends of pel ﬁms bent emse gquivalent yraterials or

I egs. so thaged ﬁ]ﬁaﬁg&q,tfsmﬁhlgﬁgg region i.s positioned across the front of o
the wearer. %ft rrerl slde leaels aret en extende neces

for confort and®fyse; isapppliedrfood WearRE, 5&&%59%9{3{1% ‘é’ﬁ‘s red
preferably k@ldﬂbﬁmﬁf' d’ieykavéail&fsrh}tcﬂ,r &filSdrawirig tHeareshimize of #i0diafy 408\benween ttie

' | 20 ¢ f.th
Brper may WERR e hor et U AR afenP ol poiRE Mo BN A@or e
manner - pr ovwedreg Tbc elastopeyic Gtﬂefnanehtdre thient emndedtas@acetsmlfm 9omfort and' ﬁt,

Wi le a di sgos f]‘]P é@edéaﬁ%‘f féﬁﬁ%@i’%é’é tﬁerpg&fu%cf fe°r£ﬁ? %Sﬁ?lﬁgra%@F

. conprising an OMEr | C_Web resent ent | o ure is-
not neant teof te diaper 40l nBYtl'tﬂVmgsﬂégalﬂﬂélSdﬂ&p@‘?@an&éﬂ Q!I?%‘HB web fr thent s

~.may al so i Qﬁ.ega@weﬁuaﬂ the &la 9&195% QdHEBd Edr dlffenhg\medwémmaemwmﬁlpmrts
to give ad :

~ contenpl at e’di‘dac q%g?ng%&’t V‘é‘f}g g?fn‘goﬁaf;‘?%?é’ga%g%}é Aaﬂ}‘?gﬁ}t&ar mant s and

- swimear ey beWailet a fdisposabid eliaper abl shopor asia, pl&fdmids efnbediment of a garment |
| ' comprising an elastomeric web of the present invention, this d1sclosure is not meant to be
limiting to dlsposable diapers. Other. dlsposable garments may also incorporate an

elastomeric web of the: mventmn in various parts ‘to give added comfort, fit and

: breathablhty As well, it is contemplated that even durable garments such as
undergarments and swimwear may benefit from the durable  porous, extens1b1e

characteristics of an elastomeric web of the present invention.

The multilayer film 120 of the present invention may. be processed' using
conventional procedin'es for producing multilayer films on conventional coextruded film- |
méking ‘equipment. In general, polymers cah be melt processed into films using either
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characteristics of an elastoneric web of the present ‘invention. -~ The
~multilayer film 120 of the present invention.may be processed using.
convent i omaregmsieeedur es for producing nul-tilayer filnms on CPUT/URAS/a3A4  _
coextruded film maki ng equi pnent. In general, polyners can be nelt

processed into-filns using either 20 - SUBSTI TUTE
SHEET ( RULE 26) WD 98/ 37266 j ' :
PCTLUS98/ 03043 _ .20 cast or-

-g( ?Wn fi 1 m st dsxtltslb?m fitpt b;a:d&d 1Edi>pmd btge&sAIBbthCéf whigh d@S&erff st\:/ﬂil%d inM'Pld3tios Ekfrision
rusi on nol ,
Rei nhol d- 19767, '%\éfisg‘? ke alen |y cobﬁgfr AY@H%@F@%%%W@#‘&?Z%@ewm&ﬁ
- il Im ids exthendgdint:bnpoméd hrbmrh;arefabmte dCast ﬁlmGelamwdeld)thrmﬂgh af liretar wlob dies I :
.. cool ed on Y o] . 0 eel s

off the fi rst Fy mpgés}g’éésb 3\%5@% ge %’?’8@5 }1% tX]I]l%ﬂ Ifﬂm‘:kﬁt:ér&&gs h a
set of r tawareelsmif dtt fhust roll pass:aotremne orr mbmuxdmuy tollsakhep throughwa setiof .
In bl own fily Jrhﬁatﬂ?dff‘ ljoﬁs rﬁlﬁﬁgtfgjg‘e@ﬁ&rt hrough -a t hin annular

e

die openi ng rocess I's alsore err 0 as tubular film extrusjon.

Aris |ntrodué[éd’ Oth Iy grysien thenmsjt isfextdedippwerd thrgugl @ thincannylss died

caus ;es 'tt tgp angmts/isrfa&és mgattaatibte&ed tbSast tibglaf ﬁhﬂ_%ﬁma%tb%h AR xfaeifaﬁocatced

constant Si ntro nter ressure e u 0 |

cool ed by éﬁw cott kS SR LS T e vl 4 s dt @ bt o PR EORIE.

" The ]EUbellls stnmeﬁsmed)wmbaeﬂelﬂm dﬁmmgxmtbyl dohroboff ihteiiad airchréssaree Thv mbegh a

pall’ 0 pu coextrusio

o r s’ moiRtis ol by ATHGR WolES ang or mors sRUHES ShHSURHAR HERERE Tpe

mul ti - mani ftubelisdiext egliapeed by drawnng itdntoonflattenet framechrough elpainvef publerolls and

nul tilayer ﬁﬂdzmvgfd' pcture. U S Pat. Nos. 4,152,387 and 4,197,069, issued
an

May 1, 1979 ril 8, 1980, respectlvely both to Cloeren are hereby
i ncor por at ed. het éPFP‘tﬂiﬁmn PrOCEIScTegRiresimare dha engocxtaulen 2pd ieither AcgasxEugpn
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result in ttheir goimtlof acnfhgente thematenats)ﬂbmgaheﬂ amf s:idie flonerate ah:tpfes&ung i on
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: : - differ too greatly. Otherwise ﬂow mstabthtles can result in the die leading to poor -
control of layer th1ckness dlstnbutlon in the multilayer film. |
. An alternative to feedblock coextrusion is a multi-manifold or vane d1e as. dxsclosed
‘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 mdependently in their respective mamfolds ‘The melt
~ streams are married near the die exit with each melt stream at full die width. Moveable
" vanes provxde adjustability of the exit of each flow channel in direct proportion to the
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~identical d t 5°to 45 f the total
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Cobet ant T o dtie AR, OREE flin 1ayett 488 3rg FERRNE v Bt RRESHES 10 apd ay
prior to ttwmprispfton aboutrd tof45apq:rbcmmfsthc sl ﬂhmknensof/ehrﬁlm Tie laersswhene
multilayer &ﬁﬁﬁ#éﬁ"ﬁ&d abh Ic??npfﬁe ﬂﬁﬁ’: lbdfeq%énrt otﬁle%ﬁj ﬁirﬁtﬂﬁ)éknés@d hg 2.

- formng stru aer cool
macr oscopi chreeylayer ﬁklpamredayqrh %Iehas (RPROS ﬁrsr a;qde:schméc;l@lsagm rﬁé‘iq bemeb

of the pr eSs%BEtahﬁBlB“&dﬂiﬁumlldl‘y joifled e dhne (s f:f k4B EMeskih 04 )‘EQQGBY%&S@W the

'suchfllmaanst n or other ~ formng structure by means of
a vacuum a fn?{f&reﬁ ‘ngé?Y ebst r eam over the - '
' Aﬂer the multilayer elastomeric film has been coextruded it is preferably fed to a

forming structure for aperturmg and’ coolmg, thereby producing a macroscoplcally-

expanded, three-dimensional, apertured elastomeric web of the present invention. In

- general the film may be formed by drawmg such film against a fonmng screen or other
e formmg ‘structure by means of a vachum ‘and passing an air or water stream over the
‘outwardly posited surface of the film. Such processes are described in the
aforementioned Radel et al. patent as well as in U.S. Pat. No. 4,154,240, issued to Lucas
et al., both hereby incoxpdifat_ed herein by referehce. Foiming a three-dimensional
elastomeric web may alternatively 'bé'accoihplished by applying a liquid stream with
_sufﬁcierit force and mass flux to cause the web formation as disclosed in _comni_onl_y

SUBSTITUTE SHEET (RULE 26) -



“outwardly posited surface of the film Such processes are described in the
-aforenenti oned Radel et al. patent as well as in U S Pat. No. 4,154, 240,
i ssued t owbweRdes €t al ., both hereby |ncorporat ed herein WVMOMe-

Form ng a three-dinensional el'astonmeric web may alternatively be

acconpl i shed by applying a liquid streamagith sufficient force and nass
flux to cause the web format I on as di scl'osed i n commonl y WO 98/ 37266
PCT/ US98/ 03043 22

assi gned U gqidagh . §'0Pat4N@95 6@3%22' & ﬁl Bhd %lerebﬂﬁ’ccﬁﬁdrﬁﬁﬂ herein_
ernatlve

‘i'ncor porate ence. filmcan_ be f{
“as describeby ﬁf%@?ﬁmﬁi@m&g@lﬁn@é film ¢gnde fosmed R CSFQ%’S@ iy gommonj, @%Fg”ége

al., and hepahypdeIRG! AS5AIT0Y K Gk okl AETRALY. mcorpafaea‘den@sihyby heference.
el astonmeric b|s nl?

osco ded and a
the met hod Blfe ¢ F Au cﬁﬁ% @ B e YleﬁP?PdB 8 GP%%“‘Y"Y
di fferegt IU aihe&ﬁéthod)bfsupporliigiﬁie(fﬁﬁﬁh‘l W mm&t pressure differenitia] zomenbyn by
assi gne

and her eby 3‘% Fa P‘élipe%t Wgﬂi’%ﬁ %?f“&@? @ﬂ?@m %Zszgnetagjj ’?‘h?ﬁt W‘Jﬁéo? E@ﬁ%ﬂ%ﬂﬁs’
‘the proces sami‘4 ﬂab,Sb‘? dothto Mullane, franditereby incarporated:liersin by refelfeocern ng -
) h t st I '
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thte pl ane 0{1nd1ﬂ'ﬁ10?1§§ﬁﬁﬁe$t§t“ aﬁpace theeuridudtfon§ Qe naingt tbethe knuckles of the
i nt erconnec ers nnln u c e- shape

t he i nt e?"&fg‘n gi WF@'% t‘ﬁ‘é‘ﬁg Bﬁ%bﬁﬁ’é??ﬂ%é“ Zﬁ“& ?Q%Fﬁ %ﬁl ng
1o form secautheey remotapﬁ'btruIﬂEES ;ftaﬂesbﬁrthe adebond rsutfhee. pl B codssishetione of nithe '
surface. { |

":phot oet chedmt‘Tr omﬁat?@ %&&% r uc t}{ﬁaqé@% gcge%lw Egﬁa}d@%ﬁ% e%ﬂ%}%ﬁ St the
.enl arged, pintercennegtinggidewalisdof the infprsonnecting members tarminasing ¢ fornppreopdaryhed
-l'am nate St£;5£?ﬁ1k€sesu9§taﬂﬁh¢l¥tlﬂI%ﬁ‘ezﬁiﬁéjoftﬁe%&!dﬁﬁ@bﬁ&éé c webs of the type ’

general ly .illus I te structure re er.ably
constructed ge ?*%\S“Haﬂya@c%&?f&é‘néwg hr?[‘}‘fg‘“Fe‘é?fﬁP f&oﬁoee%h%d anhifiate”
af orenent i ostm:ttlﬁacbsl shetvnain FIG. ytshowingiad aniargeﬂ;rmameﬂl}' segmientddy pespéctive
"lam na 31, (o]0 on_.of . .F
80- shown i- niﬁ—‘F@ %s'ﬂilgﬁ?t etlrcrﬁ%{ h‘}'}‘- pats ldtgﬁ gfnge t#é nsed% f%ﬁ‘ Eigr e&'fvéﬁb
- plane 102 ofhet tweegmtadlryemwmd #0 FIG. @aen’l‘hﬁg lgnmate tsmctuppé mgsp
62 0}‘ t hel ggtﬁisﬁﬁ&tfe@ glﬁlnéréﬂ ﬁﬁdc@oﬂh%ééc&rﬂh q;é’»{éacﬂmgsewttﬁ@ afo?éiﬁédtiéggd Raaaldwl 72 :
| over most pPaiFE 83 By CORESRE Rvidua) (ARiRA Y. Ser e B oAgtptipatison Of Fifie3
uloper Wgz t SWEtB&ﬁ@ e‘lﬁstdgli:tlﬁﬂzb heed showi Ek@‘PQGS or tétﬁ‘r%alﬁ Qh@?oﬂré@ah%ﬁce of lﬂiﬁ?ﬁr&mt _
pl ane may be Vi {osco ern.o eranc
B thoue " drepir 7hip pipgs [V, g BeRtanaty S Bl as fpehife 6his it UPpRRESS gfite
pr ef er abI y 6Z obthelphotoetthes laminate structure 30 Likewise, aperture openmg 72 in plane 106
of elastomeric web 80 corresponds to openmg 63 in lowermost plane 64 of photoetched '
laminate structure 30. . o '
. The uppermost surface of photoetched laminate structure 30 located in uppermost |

'p_lane 62 may be provided with a microscopic pattern of ‘protuberances 48 without
departing from the scope of the present invention. This is preferably accomplished by
applying a resist coating which corresponds to the desired microscopic pattern of surface
aberrations to the top side of a planar pho'toetched lamina 31, and thereafter initiating a

second photoetching procéss " The second photoetching process produces a lamina 31
having a microscopic pattern of protuberances 48 on the uppermost surface of the
interconnected elements defining the pentagonally shaped apertures, e.g., aperture 41.
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patt.ern af surface aberrations to the top side of-a planar phot oet ched
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the multil ayer eéfﬁtomerl c web brought in contact therewith while the _
i nner nost 522 of the tubul ar nmenber generally does not contact

the plastic meﬁhaigunengostrsgrfam NRhof theopbnhxr |fmm1n§hmmhﬁmﬁzarxs wiiliped tovform
a prefefreﬂ:f P Blasd ineh%af na/ w,gge, @M,@m@nﬁéstt tlfrace -
ace O 0 I nder 0 he

form ng sur ssi ng/ per orc pr.ocess

type descrPbesf the tabw a5 membey genezglly @?émort smgctnh% algsteq wab dupipg thp forming
parti ﬁul a{ bj{erlatluiﬂ e'ir;némdlaamblag?bg%ia ﬁpa feférlhéﬂdéxﬂ&ﬁl{i&%bﬁﬂdfqﬁeﬁrdgéhﬁﬁ#/ﬁub?t ent
is schema ca SRQO I I NC e 0S ertrorating
means 543, b daathe Propivestirtar o dehesPRglRe RE RE 6 TRIR Sag thB Zrecasef 1O
whi ch may, thef typesiescnhedba detiddb tm the afdrqmeldmddag‘as et al. q:atbntgnktpamnularly _
- substantia r

shown and h%ascrquéﬁdi I'n 3@6 %EEF@&R% &@&E%d@z%d’ é%gﬁ&f%%&ntg{r?rgarl #ﬁl
4, 1972 anBIG. Whi dhincludes debgssing and perforatinganeans 343, ead copsiant temﬁen fﬁlmre
Pearing  SRRAlGAg aRd oifiing chidih S Gliciaky, 12 ABARAY bt ubltaftly iAo &
Hoaor s bet P GUICHOR. FPGRHANY SPrRicRll tp HhBrHEriFBRaROinE: APITIpRS qfcihe CRPPRFARS
~ disclose tkhbvm anbddsctibedintll.SnPat. NobBJ6ﬂg 20mhassaed ﬁDHlehhmmzsmh‘ulslG{ a9T7Bambul d-
P2, oo B e Bpo it AR el 1 BibeobeatE) kit B ¢

shown i n. Flig whls:h anugs rneswanb'abs provided owith irespectstoy theeﬁmcuomj membetsoof of.

t her mopl asgﬁ ths Shéi& xfnft wHOt el g@%’etaé_ﬁ?x ord%fmhﬁhfy%ﬂ ﬁefévﬁéédwg

into a ossed_and or at e 9501 S
depict and dlsclose the present mventlon, it being understood that such details would be

obvious to- persons of ordinary skill in the art of desxgmng plastic ﬁlm convertmg
. machinery.

Briefly, appa.ratus 540, schematlcally shown in FIG 17, compnses means for
con_tmuq_psly receiving a ribbon of thermoplastic film 550 from coextruder 559, for
example, and _convel_'tihg it into a debossed and perforated film 551.  Film 550 is
preferably supplied directly from . the - coextrusion process while still above its
thermoplastic temperature so as to be .vacum_ne'd formed prior to cooling. Alternatively,

film 550 may be heated by directing hot air jets against one surface of the film while
applying vacuum adjacent the opposite surface of the film. To maintain sufficient control _
of film 550 to substantially obviate wnnklmg and/or macroscopically distending the film,
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' out the three-dxmensmnal debossments which are formed in the film in the

aforementioned manner. However, even nominal pressure in nip 570 helps the vacuum -

applied by manifold 563 to isolate downs_tream_tensmn (i.e., roll winding tension) from
the debossing-perforating portion of the debossing-perforating cylinder 555, and enables
the nip 570 to peel the debossed and perforated film from the debossing-perforating
* cylinder 555. Moreover, while vacuum drawn anib'ieht air passing through the film into
manifold 563 will normally cool the film to below its thermoplastic temperature, the
- passage of coolant through the chill roll as indicated by arrows 573, 5§74 in FIG.' 17 will
enable the appara’cus to handle thicker films or be operated at hxgher speeds. B
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the nip 570 to peeI the debossed and perforated filmfromthe
deb055| ng-perforating cylinder 555. Moreover, while vacuum drawn anbient
ai r- passi wodsizizasgh the filminto manifold 563 will nornal POT/EES004E £i| m

to below its thernoplastic tenperature, the passage of coolant through the - |

~chill roll as indicated by arrows 573, 524 in FIG 17 will enable the
“appar atus to handl e thi cker. filnms or be operat ed at hi-gher speeds. WO
98/ 37266 '

" PCT/ US98/ 03043The debossmg and perforating means 543 comprises the rétatably mountedihe .

Gebossl ng- GReSRETEHATI RBSer A0S, mred o?aﬁt‘tv&?e&ﬁta 6 U DB T3 o

cyli nder "5géntfilled p hémbkrhbdltjb,emep’immltatmgl wiplexy vadubm manifoldt memblyt 5561 ex

-E?E”“%Qﬁ?‘%ﬁﬁ%gﬁa%%ﬁé et e E O i

t hr ee vacuievelseofi mmim insite tﬁﬁﬂnandlaaﬁﬁnmufulda 51,1363 andr$63 eompmsing dhei

mbly 5 t gf‘%g,s
gzggs& %g g%?or R1d %Fémlag 5%65 addet()poe const r uc’é{1 -leliﬁgrsg Ym The
fol I owi ng dﬂwssmewrtgr@ggofzylmﬁsr 5 @iﬂé’nbﬁ mmmésbkeemraﬂbatot!ﬁwmao&te

substitutigge gy BRYRY afofdfhéiiofied LN agalsgattﬁtc euptutssﬂﬁnmgeesmunarrmm@n
for the perfora ed tme?I-B

formng surfac sed, t
surmar i ze, ferming jspxfacs, 9F (henAeSERE SpvPnsion f%ér‘?g °f41?4 J“ ?Rﬁ"l% SPBEPEF 563
| ocat ed W iiclosédbertossi ng-perforating cylinder 555 enabl e mai ntaining

Funni ng. 11 bbor BRURPrREey e (5% Ve, BRAAN S0 Mk ER R YRR FiefBlalsed 0

t he second lommdumt}mnth‘e dleboSiitz-peviforating tcbndee tﬁﬁscnublqomafmmgnsybgsamlﬂdbe r

ond per  or SPER dpStebR o adtndRa a8, 1RBEELEES dh a‘a%t*??a??‘a%ﬁ??%ﬁ*e”g
di scl osed pvhiledbe dnermediaterpartion tof the film pdjacent ghe seeondnyacupm mgpip -

operation aﬁﬂﬂeﬂeraéﬂoys L-,mﬁn RyliR@erag s Brgaejebeae@ RN Ditiénn%&ﬁhﬂﬁﬁﬂ
patent issued to L |s antlf}}% tlgg t hat phot oetched | am nate

formng stAERYR ' d?‘??é“ﬁﬁé%@ﬁ? PTRYRR O | d be enpl oyed with equal
facillity to di Wile a/prermd applitativ-ofithe distlosal phitoetthed laminate strusture is inea

d
Dl aStT v Be? B M BSOATALLS UL, obdAOl Y RPROI Bl Bhthdyl O
surface appssigned patentiissied tonkucps gt ala,txt pmumamsi et plmteert@heél lappingte forming)
the heat edifilrted of hte;sxefent%ehﬁat c&ﬁd%tb?ﬁPlé?édjwf{HEEﬁdl %ﬁ@ @Qﬁteeﬂynml t he

i mage of .the_ perforate amnate ormn

fage, allowy n
material t@& @WT“F‘F‘}S‘O PlasHe sEaptugs 0 ﬂ?nﬁ‘x‘??% IRYRBUOR, glan%rﬁg?‘%“%lwo“ld

-

pl asti ﬁ st EMQJII‘JFH #ppl hbﬂed ﬁ[ﬂﬂ plgstidihhreial, typlcallyaﬂ&&mhdplislﬂe regihy dirdotigltorent
) gener a y Ose ep ent rticul.ar [
et ment ik 2Pl & BiECENdy BrRb phephft fierenRACbRNNEE 1o the

may be errplhegrcedi ﬂmud tplastweiuatfnah ¢0 LaBse sdidt metegiak s wonfommete: then jmagey of the
secondary, IPE lta'tleafa}ﬁmate %r‘fmn@%:?Ml&wﬁfc the! ﬁﬁl(ﬁnﬁteﬁ'ﬁﬁtd"&gldh? SHPWRrdafreF! G
S0 s 'y S o)

18 which a vari an Upwar &'y concave- shape ss-secti ons
of inter comeraeYing ghathrasedimensipgal plastic ghracture from the forming surface.

While the web embodiment generally disclosed in FIG. 2 represents a partlcularly

_ preferred embodiment of the present invention, any number of interconnecting members
o may be employed within web structures of the present invention, e.g., secondary, tertlary
etc. An example of such a structure is shown in FIG. 18 which also shows a variant of

_ upwardly concave-shaped cross-sectlons of interconnecting members. The aperture
network shown in FIG. 18 comprises a primary aperture 301 formed by a multiplicity of
primary interconnecting elements' e.g., elements 302, 303, 304 and 305 intereonnected to

one another in uppermost plane 307 of the web 300, said opening being further
subdivided into smaller secondary apertures 310 and 311 by secondary 1nterconnectmg
member 313 atan 1ntermed1ate plane 314. anary aperture 310 is further subd1v1ded by
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network shown in'FIG 18 conprises a pri mary aperture 301 forned by a
hultiplicity of - prinary interconnecting el ements, e.g., elenents 302, . .
303, 304 \pp4s3Rgei nterconnected to- one another in upper mperAEdSOED4807  Of
the web 300, said opening being further  subdivided into smaller secondary
apertures 310 and 311 by secondary i nt er gonnect i ng ‘menber 313 at an-
internedi ate plane 314. Primary aperture 310 S further subdi vi ded by

WD 98/ 37266

- PCT/ US98/ 030

e OOy emgapectog e 00, gyl sy g 21 BT
322, respespectivelyy at atstill lowiet plane\325 withinew&?30@ Asi canvhebsen GronadIGah9be

f )
ngﬂesrgg‘ﬁé’%&’% en Wl hebSod BHE 02 BP EROL I8, Hladas 141 if' 0 b U Gerdlfy
upper nost _phratiel to@nd degat dcw@meéateptp@nm@@lanewhndlqwm@ glee’!%dl ment
Ji11ustrated i npfliEswer) émBB@imbRy illdiRafhi AT AT P 18/ We Dfimary Bh@ SEABAREK | NY

nenbers are further, connected tao Intersectin tertlary |nterconnect|n
menber's, e iRjerconnacting mMempare A% Awthari GRanAERG do JntgrsgCtiig, fEATY | 1B TCORRP a

ge?er al | %/ mekbieg, iy, Q&ﬁa@vﬁn%rb&aedugg qziér?saﬁtszon tvahaﬂglsb r?dhtbxt an%%derauphe .
I nNtersectin ecqgnadar rel n rc nec nenper s :
terminate é‘gﬁg{‘i&%ﬁ’éﬁvﬁ' g‘?ﬁf@u?rpé% aog; glpp %Eﬁ{reie&ﬁﬁt gﬁ eﬁ?gn ANEAEY of
t he second seophiaryand3ertiary 1hmr¢nme¢nﬂgmph1bensttgnmﬁatepmbummly cuncuaqanﬂy withs i n
et "0t ho Sft ABStREHR RS fian 350 of AR bl 132 0l ieh siGftiptibhy oF ofitiflls
menber s | oonapaituresiatthe sweb'sisecondrsutface; . semmresﬁmaiﬂsanﬁfﬂ%eﬁ We@embaff orm
a closed n%ﬁ"?%tkrc AIEEG! pREhary fes%@ﬁn%t &?ﬁﬁ?r?ﬁtﬁéﬁ?ﬁl&éﬁrﬁs mefnbidrs 1Gdagsdt ure -

301 in the surface 3319 multiplicity of secpndary
apert ur es, betwgen the, Brst gpd secppd S“ﬁ?‘lesa‘?fthT?b 300 fomm as@egﬁdletw FORBECNE) of
the web. heach oftﬁfpmdai-y 5&1‘@&!@[621 a%b@d.lreBbf nigﬂﬁﬁﬂrad dxﬂfawmﬁthﬁweb thhat
-toncave-sha i Nt erconne menbers u i z
Fvent ton ARERLET HE SERRRD| Sherpl G- abuhes ST BT 2 i dpf sesid
"Al t er nat i vebrfacet332yoftlee/whle curvil i near, they may conprise two or nor e
bstanti al |
searian | BRI SRS B el Bip oD Sy by
requi r emenmenshers pilized mwebs. 6 ghecpresent igvenios may ga éﬁbste&tallﬂost@r@t Hhener .
fFurL hermtorelent gﬁu@fl@ﬁ Mh&ﬁ@ﬁel y, Sthéy @%ay By c@ﬁtlﬁﬁﬁ@ltﬂé}gfda e&wbe&
ashion to produ a ernrs esired. ardl.e s* e
ultimately ﬁienﬂ?lrré%rstrgﬁaw%ﬁe BA% e P BROE CUGRRLT =hy oS
exi sts al oﬂgecthm ratotpge @hy vportien gof sheif Iehgtht nt@hm-enmenbeanmnemenbrthﬂcthmg
erbers 'ﬁﬁ'ﬂ%ﬁﬂ:{l&{mﬁé S?t{]rﬁééré b& %u%& r%' &? B{B%ér : emidre! 48 at‘fumu?: xIn%ned

|nvent|on as nens ona ndo
obvi ous t oshdpss enaykbd ¢asubined im en:adcsueﬂaﬂasluan itQ) pmd@hen@eevmm is desiredons

- can be nmadge ghﬁdmybf ‘ﬁ?epﬁ{abe rt‘ﬂhrfxﬁt@ §éi'€ct§d3'tﬁé hg@ﬁlql)s E&R:ﬁv@Eha?@& cFUs@%@é’don

i nventi on. exa he } esi red Jp uce webs . of the
pr esent i nm’ﬁl} exis the 5espect1ve en o the interconnected intérconnecting members
_ helps impart resxhence to elastomenc webs of the present mventxon, as well as three-

_ dimensional standoff. : o
It will be obvious to those skxlled in the art that various changes and momﬁcatlons :

. can be made 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 1nventton wherein a
predetermined portion of the web is capable of preventing ﬂmd transnnssmn, it is .
feasible to perform the debossmg operatlon 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. 4,747,99'1 issued to Bishop on May 31,
11988, each of which are hereby incorporated herein by reference, fully disclose how to
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- predeterm ned portion of the web i.s .capable of preventing fluid
transmssion, it is feasible to performthe debossing operati on w t hout
causing rwoewaneé the web inits second surface. Conmon| PCHESIHREEE U S,
‘Pat. No. 4,395,215 issued to Bishop on July 26,1983 and conmonly

assi gned U S. Pat No. 4,747,991 issued t@®@7Bi shop onh-May 31, = 1988, each of
- whi ch are hereby |ncorporat ed herei n by reference fully.disclose howto
WO 98/ 37266 '

PCT/ US98/ 03Q4y §ﬁmct tubular forming structures w \Mr]ch are capable of roducmg thr%z-dlmensmnally
construct tubu re capabl e o

orm ng strucfur ucrn
“thr ee- di merRiPas é’ #qrqn,leag %hﬂsiqﬁl g\‘@ﬂ?ﬁ?‘f gdogteas |
apertured onl y Itis Imlredai ﬂmmhe&itsaﬂlﬁ&m contamed hérein wﬂbexiabm/md: sﬂdﬂd&d mithe art

ract i be ¢ e BPuEkRe pRSER Putiioh HIABMEAAr FuldL i, nOARRIGE e tofowing,
foll ow ng ennmym;bodnbermmdrmah/mmmaﬂrpdusaet foethHforithespusposefafiillnstfatingt he
purpose of il lpHs clrﬁ eéé%nf: rll E’c?rlﬁ'fd V@gﬁedlﬁllﬁéréfgné@elh&&nkhé Wegfofathe present

particularly preterr resent

EXANPLE mvennoA pl anar coextruded multilayer filmwas produced and t hen

formed by net hods di scl osed above into an el astomeric web of the present
invention, generally as shown in @Wé@crographs of FIGs. 9-11. The

coxtruded 1111l CanpE el eeyﬁ@?{nee?frlﬁfm SR apiianen, foried, B idaghot

| ayer s  conpdibclosed abowvy idtefanrelastoméniy iveb. oﬂlitfa pieséritlingmtion, génetdlly 4si showndin

_ t a

D ot ot by hptbiniiigbag EbRls AT CHE EhASMARF A SIS tayers os

t hr ee- di mendsipinted indfI&s Howithitie elastomatic Ilayer ctmprigingistyrénie friblock ¢apatymer and

accur at el.y, sk hgig ) %mk:&@m%hﬁﬁgofeﬁﬁﬁ:nﬁia% ﬁ‘gé Gﬁfrg'aﬁ QP the fﬁlﬁi“&i&e
the or

first surface tqQ t sec e was on for draw

ratio of qmmw 8107 mmn (3.5 milywith. theﬁ}%@mqrwéarenm EPProXINA dfv b
the conti nusco% of ithies thickngs§ privretodofifiing into 4 Aireediensiiial Slastofieticwetdf Whikem

square fl ui a ur es ced abo mm [ al | si.des
" The seconda? ESFE) 'Bgﬁ lﬁ{ g@ B%CWYﬁgﬁﬁ?g%?%ﬁ%{ee'dPﬁ@srmw OMEHE Wb s
gi vi ng t he fbdmshefiestisurfagetodhe sqeend aprfadeuwasiorathesordér of laynpr, dar ardtast satio of
12-16% o ar |
exhi bi t ed &g %ﬁtegggﬂ H ﬁ or rrar(]i(‘:(imgﬁgr&e)érgieg%ﬁ!i an sgls?t gdl’rﬁgl oL ﬁm
strains of wfaf:o gswalyzfmdoa rﬁeuler \mattmmf 1 mmysquere: Sid-permeabl empen@rfs

elasticity @&cmﬁtlmlaﬁaﬁeﬂﬁﬂ%idest e \WeborRAAR) dettbfbsaveié Sigitly snimatm i n
the first extensi on as ski.n a ers ex‘g‘grl ence .inelastic str

Thereafter } Pn%erﬂeé%?d talr‘é}f‘g B¢ LYERI A1 e8PFH AP aﬁ?? of .
i nt erconnecappr@cmﬁtdb_seilz-lﬁ% the- ~regions of inelastic skin |layer st rain,

. _Wh' ch resul ted THe &eﬂ%\i\% em%rgg evr%hldf He '})%és%r'}tt mver'ﬁotﬁ gﬁa%"kéds rehable elastic
performance by repeated and sustained web strains of up to about 400% or more without
significant affect on web elasticity or porosn‘y. In general the web exhibited a higher
modulus in the first extension as the skin layers experienced inela_stic strain. Thereaf_ter it

is believed that microscopic rugosities formed on the interconnecting members in the
regions of inelastic skin layer strain, whlch resulted in a lower and generally constant
. web modulus. . - : -

In"a particularly preferred method of charactenzmg the desirable elastic behawor of
the exemplary elastomeric web a notched tensile test by the analytical method below was
used to determine work to break characteristics. Work to break is essentially the area
under the stress-strain curve produced while straining from zero strain to break. This
analytical method as outlined below, was chosen to be especially useful in understanding
the notch sensitivity of the exemplary elastomeric web and its ability to resist
catastrophic failure due to notch propagation during extension. Exemplary elastomeric
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In a particularly preferred method of characterizing the desirable elastic
behavi or of the exenplary elastoneric -web a notched tensile test by .the
~anal yti calwowesriiges bel ow was. used to determ ne work to br (X/USS8/03043 .
characteristics. Wrk to break is essentially the area under the
stress-strain curve produced while straimsg fromzero strain to break.
This = analytical nethod, as.outlined bel ow, was chosen to be especially
~useful in understandi ng. the notch sensitivity of the exenplary : '

el ast omer i Cv&é’ﬁ@aﬁ‘aﬂﬂ:s'dﬁh@?&és&ﬂtﬁn{'&ﬂoﬂ%ﬁﬁlwd gﬁheﬁ a0 Kgiml AViefagdURorkOto

not ch pr opagat og duri n ext ensi.on. ry el asto&‘relr 98/ 37266
PCT/ US98/ 038@3.{( y: way o example, when samples of € unaperture anar cosxtruded il psed

s arrEI es of t&fbnl?rtﬁs exemplmoseuhtf degdin{eﬁﬂbnmﬁeﬁetgwel&}t&ted lfsg,amﬁzkarannahyneaAexdzagled, _
work to rea 0 nmpl e en. s of the unapertured planar
coextr uded é’é ony %oufgijﬁg PR SYSTRER, VY ﬁ‘;t%bﬁ?ae(e di nensional web were
tested by the same anal ytlcal nmet h onIy about 8 Kg-mm
average work to break. . M@w ANALYTI CAL METHCD

The T orlow ng | fya cIRRIRS W04 MkendROL Mhioat o FEhO Wit s ten R éL@ena

sui tabl e for ermn e pe or man por ous el astoneric we

accor dance ¥t detendning mmammﬁ f ipgrous elastomenweéﬁéa areorsianes

This test n?{,ejg&qm@‘enggﬁed on ASTM DB82-83 and neasures the work-to- break
S

characteri no&c;lhed ertured filnms or webs. The nethod is
applicable to a—&t@é——’!ﬁ-ﬂﬁgg—!of polynmer films, webs, and conposite

“struct ulres - This tetﬂamh maexgthwe@mnASTM 1?882 8£hﬁ@tmeasmes tthe) SWdrR-todedaks :

Atensile tester wit i,bra versa an te o

el ongation & AaeRsgic %falfog‘?}efio ﬁpe&ﬁ’ﬁ%‘g??’f’f Jr w§bF ‘e f%ﬁhoq?ﬁeaﬂpilg?gf?tt% Mc%e |

equi pped - raugelof polyuier filtins, Wehsdarngbddmpasiterstrsetumes.t ensi | e | oading within 25%

to 75% of the ¢ divive €bmpon |l oad cell and facili tate data collection.
The tester wst%ﬁ"bﬁg‘ww gri pIDI ng t11aws designed for web testi ng

" so that web f ai Electsonig tensile testers Adgnsile,isten with pecalibrates Rnivrssal congfant rte of

poi nt" of gr té?@il@ﬂon@iiidnaﬁdﬁiamwlmﬁﬁéﬁ ca;ﬁbi/lﬂ& |1s iéﬂ@i!‘éd | The &teAfnlust Fequippedoe

Corp. | Eden g fiBbleRps cell 1 meskug e toaging rlli 2% 8 e o ypreapati ok
cal cul at i ontheSlokd wel enfl dicilitne datatdotisctidn. Wik téster mest lbenegpigiped with tgirippingd.
The softwar t

the * tens ISR ?&g%%be'm?ﬁf%e“@%@%%%?ﬂuﬁé IRk Y el i %&
art. For exahiheepoint of |gsippiig. e Spisabl mqyaMrlémlhhpo\m in dhe @rtatand wpy be

i nt égr at i ng oBMAfedt ﬂ@mshis%ﬁlﬁﬁglﬁée@m@UCBﬂn Caafoﬁdwﬁeedoxbsmmecbems ESytseﬁiser

‘In the al terCr;n) at |I\:1§enl;mn VW to- break may’ be ‘manual | y “
R . Software Components _ . | .

- Work-to-break calculation: Soﬁware for computation of work to break may be
utlhzed_. ‘The software calculates the area under the stress/strain curve output of the
tensile tester, and may be accomplished in various ways known in the art. For example, -
- the value for work-to-break may be 'caleullated by integrating over the stress/strain curve

. pi'oduced by the tensile tester. In the alternative, the work-to-break may be manually -
calculated in any of inany. ways known in the art for _ﬁnding the area under a geometric

curve. _ _ _
Preparation of Instrumentation and Test Sample
Crosshead speed: 20 inches/minute.
_ Gauge length: Samples of web matenal are prepared in stnps one inch w1de with a
gauge length of 2 inches. _ '
_ Notching: Each sample of web matenal is notched w1th a new razor blade by
| makmg a one-half inch long transverse slit across the apertures near the middle of the
gauge length. |
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calculated in any of many mays'knomn"rh:the'art for'findrng'fhe area under .

a geonetric . = curve. Preparation of Instrunentation and Test -
Sanple ~ WO9BRsHsshead speed: 20 inches/ninute. CRGIASOUPRMS: -
Sanpl es of web material are prepared in strips onhe inch wide, with a

- ‘gauge length of 2 inches. Not chi n3 Each sanple of .web nateria
notched with a new razor blade by - naking a one-half inch |ong transverse
slit across the apertures near the nlddle of the gauge | engt h. WO
98/ 37266 Procedure | o

.PCT/ US98/ 03043

2T USS01 03013 g vl wes gl i e o P g el Bl e
calibrated iaadsd se to etitninate ady slaokandhe sample. eThernotehed samplel lactken puliﬁdeto
sanpl e. Theg g

col l ection evr ces rztggmg&th egpr ess sclterggreér??%a a ansglﬁﬁiwn&tg ah?gyé% kto-
cal cul at i onbreak galgulat margmmphshed VO 98/ 37266 .-

'PCT/ US98/ 03043 . , 30. What is
clainmed is: 1. A porous, nacroscoprcarly-expanded, t hr ee- di nensi onal
web having a continuous ° first surface ‘and a discontinuous second
surface, said. first surface and said second surface being located in
substantial ly parall el pl'anes which are renote from one . anot-her,
-characterized in that said web is el astoneric; said elastoneric web
conprising a nultiplicity of elastoneric interconnecting nenbers of

upwar dl y concave-shaped cross-section for substantially decoupling
~applied strain-induced- '~ stresses - in said first surface fromsaid
second surface, said interconnecting nmenbers . defining at |east one

primry aperture in sard first surface and having |nterconnected
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sidewal | portions ext the d|rect|on of said second surface sai d
I.'nt erconnected si de Ngﬂm‘m nating to format |east one seeondary -
aperture WO 98/31266 ng *t ea SI tes in said second BOTA&S803043 sai d
el astoneric web, such that : stral n-induced stresses on said

el astomeric web are substantially decoupl@d fromtear. initiation

- sites in said secondary apertures, at |east until said second surface is no
| onger renote from said pl ane of said first surface when said stresses are

appl i ed to Whatis daintdigb. . 2. Awb as claimed in daim1, further
~characterized in that said web conprises a - formed film said formed
filmpreferably conprising at |east one substantially - - el astoneric

| ayer havi n. aAfporsus, snateosnyicall)eéx:pmded,i theeeadicheasiohalaweb dmingamd:omjnupus

preferably at :

substantially ﬁrﬁf"?ﬁrfalc%l nuou hg.lllinéc# F‘ %58{? ant | a %?S?r%’r"fic '
"~ layer prior tourfhes bpingi lea%tcdmn stanuallysaanallslt plapes which g%i tFnWéQ) from ong. A
web as clai ”E%bﬁteg éhifﬁcténﬂéd dn fhdf IR RTS8 CLIREbAeHC, @afahéfast%ﬁieﬁhc“%b R

i ncl udes at - ’east on |nt ernedi at e i nterconnect| n kn a plane.

i nt er nedi at e SOPWPIISINgSA iplicity ok elastrmesis; ARfECeNNEctag tnﬁ SR e

of said pri mirdbn@di%[dhupétﬁ ctdss-%écttﬁ)nf if1S bulsseniiallg dﬁcouplmg ap?lhdl \a&ﬁnl-lﬁdmd%d

fluid com‘rumc tion, Wta,éﬁs stﬁtwoscond rt I n S%ﬂrg '

second surfaces §SC8 4R i3St surtace, from R seeor I%‘tfﬁgﬁs PPeGHng WEmpEr ng

‘Qains, furthelefinimyatdeast oaeprinary fpertusaindsaid first surfaes mui’thmnﬂg intercemiceted 3

exhi bit gener %e\(va‘ur am,e{ seé)&/e eqheqhé uggg&tlt | es;r F% d"‘%rtgée clsﬁhmed '
in sard. '

~in any of the preced ertehal act er|ze

includes a fi bnmmmmﬁwnlémm@s terigating o famnlaééeetst pmsecgnearm’apeztture
| east one haviffg 28/ Rftiidn sites in said second surface of said elastomenc web, such that
PCT/ US98/ 03043

‘surface of saiSFaipeipducsd yiressesonsaidelastpmsrie veekiage ﬁ@?ﬁﬁ?&‘éﬂy FPE‘E%’PP&I from tear,
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said web.
2. A web as claimed in Claim 1, further characterized in that said web comprises a
formed - film, said formed film preferably 'cOmpfising at least one substantially
~ elastomeric layer having a first side and a second side and at least one, and more
-preferably at least two, substantially less elastomeric skin Iayers substantially _
continuously joined to said substantlally elastomenc layer pnor to the apphcatlon of
~ said stresses to said web.

3. A web as claimed in Claims 1 or 2, further characterized in that said ,we_b includes at
- least one intermediate interconnecting member in a plane intermediate said first and
“second surfaces, such that at least one of said primary apertures in said first surface of
said web is in fluid commumcatlon ‘with at least two secondary apertures in saxd

- .second surface of said web. '

4. A web as -clai_med in any of the preceding Claims, further characterized in that said
interconnecting members exhibit generally transversely-oriented rugosities.

~ 5. "A'web as claimed in any of the preceding Claims, further characterized in that said
web includes a fibrous nonwo\{en material bonded to at least portions of at least one
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from said fi rst surface sai d nmet hod be| ng. character| zed by the steps of :
(a).-providing arrultll m um Hﬁmlk/:fllm havi ng a thi ckness, referably '
by -~ - WO9R¥RE4 usi er filmpreferably i nBCGASA¥03063 | east

one el astoneric | ayer. and at | east one skin |ayer, and nore .

~preferably including at | east one . 3t el astoneric | ayer being di sposed
between at |east two skin | ayers; (b) supporting said mJItllayer film
on a formng structure having exposed surfaces, said formng

struct ure exhpurfacered saidmel, ispeh that saidvehpad smdemnmwhmptear@bfm gicomposite
exposed surfafd?ﬁngge said formng structure.in fluid conmmunication with one
anot her; said formng structure noving-in a direction parallel to the
~direction of ~ travel of said nmultilayer filmand carrying said

'gul til aye(r]I éf } h”hieﬂxo’iiafdi Mhkiagtd ﬁfhcroscoplcally-e saflded, threedimansibil nelaaotdeﬁcd
ressure di
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pr IeS_S'lur e . ﬁ'omsaﬂdlﬁi‘?lsmtﬁdeakalbmdﬂ@&ba"ﬁg Ghmaﬁtifténz@@ahe kteps:aﬁJse said
nultilayer fi or m ormn [ u ur e
in at least a iT ‘Vﬁit‘gyg’t eeé%s‘%t% 4ph Javing % i rnegerglg)lg res
in said form ng cnextmswn,esald muliilayér Mhpxdfaablylmclmdﬂlgl at Ehsxl me6¢las’tam¢nc

met hod further Cl??éraﬁoe Hetsgﬂfngdytg{f {]-fd H’ﬂ)‘? ef]pralgy]oﬁxm ?rl@:istﬁﬁﬁps

after step (c) rovi us- nonwwoven
materi al ; (féystmm eebmg disposeddetwren atdeast twe skin] ayatSd el ast omeri ¢

web. such that (ahu@porting said nﬁﬁﬂ%eﬂﬂny"ﬁﬁ R Atnitide TRV g §é2ﬂ§{rféée§\/eb
form a corrpomt;a@a?tnate and p.‘é’ﬁ%glncre ntaII stretchjin é d

~ conposite lanin Stuctre, exhibiting a mulfiplicity of apermgea,ﬁg ’é’ tRyace sai

| amdnalt e. 8. eecpgeerdmmtfadea\bfngxeltaﬁhm@esmuneri&n floid chamaaication esith ron‘ehat_ :
sai d elastoneric rtion se_a por.Qus r Qs a :
t hr ee- di nensi ona @T%S?%%?W%ég&tme A, gmaa %?t%i%ﬁt?gffgi%* &F btey% eﬁ%@e and.
a di.sconti nuous tsaxebofl said mhultiltayes find andreatrymg said enultilayentfilns in shid elivoction;

surface being loggted in substantially parallel planes which are renote
from one another, said elastoneric_web_ having mul tiplicity

el astoneric (c) anphdpg arﬂte@;prqsguﬁéﬁepsuefacww&tble@%éatéméﬁgwebayer film

cross-section f oflosg bsitladitectibh Yof movemePof @4id/#8Ring structure, sa1d fluid pressure -
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primary -apertur ﬂfeﬂd gmre d havi ng I nt er connect ed
Si devvaI I port [ Oﬁvgitgx o ngs'lﬁk{"ﬁtﬂ)‘%ﬂ ég{}&otgﬂ'of o )

' 7. A method as claimed in Claim 6, sald method further characterized in that it mcludes
the additional steps after step (c¢) of:- , '
(d) prov1d1ng at least one fibrous nonwoven web material;

- (e) bonding said nonwoven web material to said elastomenc web such that saxd |
- nonwoven web material and said elastomenc web form a comp051te laminate; and '
() incrementally stretching sald composxte lammate to- 1mpart elasticity to said
composite laminate. '

8. A gai:ment having elastomeric portions characterized in that said elastomeric portions
COmpriée a porous, macroscopically-e'icpanded three-dimensional elastomeric web

' havmg a continuous first surface and a discontinuous second surface, said first surface

- and said second surface being located in substantta.lly parallel planes which are remote
" from one another, said elastomenc ‘web having a multiplicity of elastomeric
~ interconnecting members of upwardly concave-shaped cross-section for substantially
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~said second surface ted si dewal | port.i o"ns.'term' nating.to .
format |east rﬁm m ﬂuﬂmmure having tear initiation sites in -

sai'd secowd sum7hesC » elastoneric web, such that maTm$IsBMIuced -

stresses on said el astoneric web are. - substantially decoupled fromtear
initiation sites in said secondary apertazes, at |east . until said

second surface i's no longer renmote fromsaid plane of said first surface
when - said stresses are applied to said. web. 9. A garnent as clained -
in Claim 8, debih ﬁiﬁ'&@%ﬁﬂ-ﬁﬂ@cw shrBddes Sﬁl ﬁugemgcegurfacs from gdid peesaid e,
sai d garnment  pre e bei n a di s sabéé_ gte{ ar ment as;
clained in d rl SrCONNEGtNg MERILLS: eﬁsttqutprggﬂ SriRs iR sat

i ncl udes el asﬂrwwfaee Smdiha\ﬁﬁ?g"lBit&coﬁﬁcfédedxdéiﬁa)hﬁfmﬁnssmdmmm theadireption bflg .

said el aSIdO snegéﬁf sﬁﬂeace, said mterconnected sidewall portions terminating to form at least

one secondary aperture having tear initiation sites in said second surface of said

elastomeric web, such that strain-induced stresses on said elastomeric web are

subStantially decoupled from tear initiation siiés in said secondary apertures, at least
. until said second surface is no longer remote from said plane of said first surface when
: sald stresses are apphed to said web ' '

9. A garment as claimed in Clalm 8, further charactenzed in that said garment is
| -dxsposable said garment preferably bemg a dxsposable dlaper ' '

10. A garment as claimed" in Claims 8 or 9, further characterized in that said garment

includes elastomeric side panels saxd elastomenc side panels comprising said .
elastornenc web. ' '
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