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intapgiyoefcthe senside frress RIPHged byithaprmirastiyepekiaps ef the absorbent artile,
In RS F3vealryf Jsuc% desuab"ilé gt?so%jent articles would have the ability to shape or size to the

wearer for better fit and comfort, yet have the ability to maintain the required tension when
on a wearer to achieve sustained fit and prevent sagging and/or drooping of the article.
Absorbent articles of this kind would result in better fit in various areas of the absorbent
article, e.g., the crotch or waist region of a diaper with resulting improvements in comfort.
In the case of a diaper, better fit and comfort can also impart better functional performance
such as reduced leakage since the diaper would better conform to the shape of a wearer.

Such features have heretofore not been available for absorbent articles.
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Zero strain stretch laminates are also known. The zero strain stretch laminates are
made by bonding an elastomer to a nonwoven while both are in an unstrained state. The
laminates are then incrementally stretched to impart the stretch properties. The
incrementally stretched laminates are stretchable only to the extent afforded by the non-

recovered (i.e., residual) extensibility of the laminate. For example, US Pat. No. 5,156,793
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Based on the foregoing, it would be desirable to have absorbent articles with
stretchable material having elastic properties such that it can be extended as desired but still
retains the desired degree of elasticity to facilitate sustained fit on the wearer. It would also

be desirable to have such a material that can be disposed easily on any specific area of the
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a diaper in accordance with the invention;

Fig. 2 is a perspective view showing a diaper chassis having a plurality of regions with

one or more stretch zones or arrays according to the invention disposed thereon;
Fig. 3 is a perspective view of a pull-on diaper in accordance with the invention;

Fig. 4 is a plan view of the pull-on diaper of Fig. 2;



4; Figs. 6A-1 show a di aper enbodi nent of the present
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openings; and

Fig. 13 is a perspective view of a diaper where a stretch zone is used to provide

elasticity to a topsheet.

Fig. 14 is an exemplary stress-strain curve showing “Available Strain”.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

The term "disposable" is used herein to describe absorbent articles that generally are

not intended to be laundered or otherwise restored or reused as an absorbent article (i.e.,
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w@onsigssat i ons whereby an el enent is direct|BCEHESH0EE9904

to another elenment by affixing the elenment directly to
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applied force, recovers at least about 40% of its elongation, preferably recovers at least 60%

of its original length, most preferably recovers about 80% of its original length.

The term “inelastic” refers herein to any material that does not fall within the

definition of “elastic” above.

As used herein, the term elastic resistance describes an elastic force that tends to resist

an applied tensile force causing a material provided therewith to tend to contract to an
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directions. The "x-y plane" refers to the plane
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directions. As used herein,7the term"i nperneabl e"
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article or elenen I's not I nperneable is

artm&f mihbichldeihlﬁrettmrm wishih stt4Satof tha $ongitedinake deeatione ' bc dlateral" or

to any material, including a film an apertured film . .
"SRR gERCED 1S artheEsER! fihe EO%tamnalr diectign Thi | firection” is
ortfl{)?)rnﬁp% bdth 1k lo‘ﬁgitllld{hzﬂ%'nﬁ tﬁﬁgﬁéeadlre‘cﬂ%@ €tihg gxwgne refers to the

erivati ze nodi f1ed cellulosic material s,

plaaadongrhﬁltlmthethe Itmgutn@mal aidngheverseydirecoonsul ti pl e

| ayers. The term "fibrous substrate"” as used herein

r eAefiSed RerdinJ@lieteril "idpempicablet gonerallynudfeispoi dtitlys @ﬁd/or elements
fibers that could be either a natural or synt het

thaprepre rsubﬂtarﬁrallan@otcmtrﬁtatiuhyn agusene dfuid jthroughithe, enf‘Ef‘r Z-directional
thlgkr‘%ég)thgﬁ‘eo?g g%ve edWBleS flaé Pa om . égglfasf}} ‘ale 1P£§%Eatb?éjamcle or

ny conoil natl ons

elenON WO Yi8N peldratiale By hajuedus fl&iﬁieﬁl‘ﬁdet q)ressﬁ&br(btbwtak[& for dess. More
conti nuous fil anent s and/ or di sconti nuous fibers.

praferablyy &g imapimeable HHelg @6 clemsgbishgl @e@ﬁtr agosk T Ay undgpprgssures of
6.8 LPAG Jess PAL b S B thdt ?Q’ﬁ&%ﬁ%o ﬁle 1§ g&’gf& fi‘i]@d via

extru3| on processes such as

nonyoven f bri.c ¢ 0 se, _an
dip "RyBRe e el R e %zawa el jigudib"a film, an
ap &'ﬁﬂéd @i‘l’rﬁu§ ddnwdBR tweb0la HbRGOWED, N @dkin fdrbeEdmbination thereof, or a
hbnmovens can al so conprise bi-conponent fibers, which

celbdosit materih endlvidiog avoodi iy, bgprlvsmzsté orgnodifiné celtwlosip materials, and
structu

theplz;]sete f”b & sgg[eggycg r9¥ g}u?t e §{§r EE%ehgr“thqug ngmaﬁe as used herein

refBlsa8 td MalthEtSHpidearaTd @fiplitits of Fibek th@ﬁ@odl@)be&%ﬂh@ﬁﬁi natural or
t hr oughout an entl re region or feature of the

syreh¢ticohateriglxaremst cammemhemqﬂ iacludyigo fs eaampbanmve@ven materials,

o RGBS RGO AR DA D Senaogf ORE Ry 1 oat ur es

of the article. A reglon r feat re rray | so cqonpri se
anTheteray "apnyvAvini BuaFed BPEITt el {5Bniss 3 ﬁ*’%’é‘ct L fr{fﬂecontmuous

ﬁla‘?ttnenlt:so hE@c or ARSGHHH6Es FiBEs p%ﬁﬁ@%’er{) BYiPig hn o?@itnzardb &ly carding

structure conprising suc rmterla
staplebﬁbemt aiala)ing par ekl Hyitgostaple Shor ané, via lwtrus:lom meodesses such as
sp&nvb\gnding and melt blowing. The nonwoven fabric can comprise one or more nonwoven
layers, wherein each layer can include continuous filaments or discontinuous fibers.
Nonwovens can also comprise bi-component fibers, which can have shell/core, side-by-

side, or other known fiber structures.

By “stretch zone”, it is meant a portion of a region of an absorbent article having
elastic stretch properties. A stretch zone may extend throughout an entire region or feature

of the article, extend across multiple regions or features, or comprise merely a portion of,



poi nts, zones, or features in the material, and that

carries nost of the tension when tension is inposed
whedodoaisss hose two poi nts, zones, or features.Pdhes10e5/m9904

al so applies to pluralitiessof pathways of close

enough proximty, properties, and direction that they

effectively behave as a single pathway. The shape,

wi dth, and stress/strain behavior of the pathway can

be controlled nodi£ ing .the stress/strain .
ong (5 JBOTE [6G10BY OF FrAtyigt 8 Hhe SFiFIS; AcregIos; ¢regaibi Hay cfiso comprise an
arx%?gfmdﬁﬁﬁﬁdlggeteﬁz&ﬁ@. pat hway to produce a hi gher

e

ective nodulus in the pathway conpared to areas

AirRE §0h ik P PR BT S AROK 08 WOB RBRAIOR structure

erence in
cotfpbisialzisvéh WRB uhatsridiehmee subishatipdi pavallelaodistsneface, that connects two
adj acent material. It should be understood that .a |ine

POUTS, ZOReSe OlviggtUERS 1R &l1q maigriply anthipaifarteramost of HhedRnPme YReR tension is

SIMIED )i RETEana gy FARLEr FREFAAS) JR:ecd R o

pafika96 bg lﬁtosaI‘ehd'n(hghq)rbsinﬁllfyg‘p'rqj)gd_ietshatd dimgltipn iélwihc?y ¢fifeptively behave
erneabl e topsheet, a |1 qul I erneap) e C et,

as gneingla RaBsERb e Shapr.ovidihs 384 éggﬁ&t%bhe&aw@rt%pﬁﬁ@éfhway can be

cofPuLd5, RN by, TRl BBy oFUROpABRALHRUETRSRL locaion

andi dieecpianadfSthel pghway fte, prbdsdee a cliiglarnpffeveint smodwlnsl/inrthe pathway
belt. The absgrbent article according to present,. )
compgredt toreassacdiacsBt o thgi Radvay: (e gueportien b the fqnsiongarried by the
S g t c ' i
5 ey B i ARG ERHE T SHEELE mERIES pltcen TRl Ry and the
adpichgrmasgcitsheild teanidevsmiot it a lineeofSorce nedy teodefined by any of the
conprise a substrate having an el astoneric

mp :
Stré@hﬁ&é‘?qnf S?P%?@%gléﬁoﬁq‘?é\e%%. The el astoneric
SoTBreh zone hoon o oniBefitaERbERRRS ANCE 1O 1T0 o
th stretch zgne. | n pr rred enbodi n of ..t he .
pr i‘% éﬁctorﬁ?%\?‘é ﬁ”f‘ﬁ’o?f}e ?Wgaecfef;tgf’ J%ePﬁ%“’ ¥ oar?é%rgolgltﬁi %r‘ﬁulgsls provided that

cofpPRESE U ShReMIOSPBER, 4 iqRidAHRREhEIbI PRKsIIRE I dnCabsorbent
pattern él.e., shape and orientation) so as to ]
copr dispased batreenthestapshect and thgrhaekshaeta The ariiste maytalso include one or

enhances the rf or.man of the. fea T
S 3PR5 i BEEMEEF Bl o g BPAE S IR, R Bomponcns
anBfok aWeBNMThe/ atzdfeMt AficRAKL6EiNgaa Presamdni@iivh liSalk® paRsded with one
i nduced by application of the article to the wearer

oraneit stretgh gonem dmmostreasessynh sifetahtronai wilk eomarisy #rleagya portion of

T S
suBQRR RRABOM EastOHHSRO OSMPEAAIdisbs &l tHeddhy Théélastomeric composition

absorbent  article according to the present invention
provides aosiptticyesistangecigdhe stegieh zancapen clongatiohelratilepst s gortion of the

strlgéclhetzgrlxqe.Z?nneprgfé%ﬁi 2ffiBo 1ﬂ1eglsa%‘fo{£%r ip?esgﬁm%in{ii)r?,n thd'&lastomeric
composition is disposed on the substrate in a predetermined geometric pattern (i.e., shape
and orientation) so as to provide such elastic resistance in a manner that enhances the
performance of the feature. The pattern preferably allows the stretch zone to more
efficiently carry anchoring loads and tensile forces induced by application of the article to
the wearer and/or accommodate movement of the wearer, and/or the weight of the article or

waste contents of the article than a typical non-patterned design.



di sposed on a substrate so as to at |east partially

penetrate the substrate. The area of a stretch zone
w@eopndaes at | east the portion of the substraper/ubkans/009904

is covered by the elastonmeric conposition. Typically,

such stretch zones have the follow ng properties: (1)

an elastic resistance (i.e., the load at 25% strain)

of at | east about 0.05 N cm preferably from 0. 05

Y GG et e T oLl e Ot 0,05
onstrE@cB Q‘Wﬁer@ig hé %&Etcﬁ Zdond BRI ?1@53 a® @lasRimdrRSSoniftRtion that is

out 1 preferably less t han about 12% and nore
dlspom‘deomlal snbbtese sb artoatsdedst PasGallareeneB@ite ghe tsnbpsirate. The area of a
axation valu ess .t ha 40%. .pref er abl .
strf:tgé goqqq%ﬁnlggsﬂgtelg%ﬁ/&he atl%?fgthe ﬁl]ﬁb#ré}eéﬁt})? F%\éeéecfwaﬁle elastomeric
Qfsh §@LtciRaRdY hilg thBERRoWIRPSobbEies:a(1 lasti
°°‘3.B§§éﬁ°‘.gg??p‘myh TIC—I(DS section bel gwn%l %rogo sI3 an elastic
reststioed i (hentte wad ab@é%bsémn)arft atdeast pbgutdbdp N/ ere, prefesaly from 0.05

zones, th assoc| d.so as rovi de an .ar.r

N/ghds abeut S8k oR Pl iy fom teuh B8RS g APout2ig2Fem, and most
préfa%g{nfr% 0.28NJER Bf abole 38 BFeMDeNt a Petdehl St U 18B/Ythan about 15%,

extend across two or nore regions or features. The

prefemably lessnthen mbowtslé% ané mcptqﬁgablty ln@nﬂlama@@é@%,r@ld (3) a stress
stretch

th
g TR b GhL AT it Bl 3L . mor

pratOanBLleSs BRMlBoUd 246, MRSRAIS tok ﬁleﬁﬁﬁﬁthhE\s%rpromes hRegiven in the
stretch zones in an array are non- |ntersect|ng

THESTAMETHQIDS settiogtbelowzones are cut of f and their
properties may be neasured. However, when the stretch
zonesomet @nb&limends t4n absuonbent raiclei may congpirispossichl gortes that are
separate individual stretch zone such

, th
assoetatsd shes I uPIoXIdS AR TERY @ﬁ@oév%cgaﬁ“e%mé(sm%% pated g only one
re%&? I%%-Eurelvgfuﬂ%s&%%ﬂ ﬁ%cf%e!no}ﬁa @l Lok ! AR HRIGHE regions or

I ons conprise t rnDp aS I C elastoners
feﬁ@de@ CTiedarfriyo 6an b&lﬁplgieomrbrmnﬁg £ g Inng-lmtbrssd:tyrrgestrectclb kaek. Also, the

c ynmers, metall ocene-cat zed poI ol ef |
Strﬁ*@ﬁ?@%ﬁséﬁ dhe %Yﬁﬂfléﬁh%ﬁ{@gparaglﬁ{%qr}%a‘no 8k rr%lbon-zero angle with

resg)ggfoqon&tch Uter! M ﬁgflebf ﬁﬁ Qt 1 bﬁtaereﬁﬁi are l?’Jo%lgi}ﬁtersectmg, individual

ol'ynmers may be ock et rabl ock, or
streﬁch ebnésdrt icubbff akd cloghoprppertiss rria&\hengeastlreldeHSWewewhen the stretch

Zoﬁéfclrr‘%g%?%%%&%ﬁ an %)érgy,alla la}é Hat g&ﬁ@%éo Eel:p%(r:alie T \O’ild}/lg[le stretch zones. In

ét{ YaSdi® th?oagfg ??cﬁ.\ut y Sampled and evaluated as described in the TEST

yrene-e enes- styrene styrene-
METHYIDS&crompsibene- st yrene, and the |ike. Comercially
avai | abl e styrenic bl ock copolynmers include KRATON(r)

f r gmtithe eRR®Inerich@mmmaitiohd kpmpYis® ther@uslagit, efidomers selected from
SEPTON(r) from Kuraray Anerica, Inc. of_ New York,

NY;
theargHOUWECTENing pF Giyraxix ddodkh 6P ymerso Feeisjocpgs-catalyzed polyolefins,
polzy%gt%{rso%%?yuretﬁ)%/s U;?(?loggérogr%?d%é artPcombinations thereof. Suitable styrenic

block copolymers may be diblock, triblock, tetrablock, or other multi-block copolymers
having at least one styrenic block. Exemplary styrenic block copolymers include styrene-
butadiene-styrene, styrene-isoprene-styrene, styrene-ethylene/butylenes-styrene, styrene-
ethylene/propylene-styrene, and the like. Commercially available styrenic block copolymers
include KRATON® from the Shell Chemical Company of Houston, TX; SEPTON® from
Kuraray America, Inc. of New York, NY; and VECTOR® from Dexco Chemical Company



of Houston, TX. Conmercially avail able

net al | ocene-cat al yzed pol yol efi ns include EXXPCOLO and
wE20M809a8%5 f r om Exxon Cheni cal Conpany of Bayt or€m/u32ns/009904

AFFI NI TY(r) and ENGAGE(r) 16rom Dow Cheni cal Conpany

of Mdland, M. Conmercially avail able pol yurethanes

i ncl ude ESTANE(r) from Noveon, Inc., Ceveland, OR

Commercial avail able poI yet her ami des i ncl ude

PEBAX(r) from Atofin j cal s of Phil adel
of CHiRnEPRI Aty CORPFISRIY B nl?g éxilegal}o&gqlqjaeéalpq%ﬂo(lmleﬁns include

E% éas’{dolzfreﬁrﬁ{l c cgﬁg‘om ti g&rrngg alfcuorn%anyv ng risé T FINITY®
anf'ENGAGHW® frintl Doan Ghemidal Cogpanyof Midland} MIadJoﬂﬁlﬁertth?y available
melt viscosity of the conpositions to the desired

pohaunetbaneFhigludec ESTANE®  froonWavepandnc. prileeglandgOdl.| €ommercial

h as neral oil
vilihlepaamtpac s st PEIAR Bt Atgfien Chgmisals pfBipdeinhia, PA.
S

Calrnere R WVIFHIE pOly o A GV TRERS FBT K2F BlPoRFad Rmours Co,
of fVisdhigton] DEISCh wax; natural waxes, such as

spermaceti, carnauba, ozokerite, beeswax, candelilla,

parmgt felddtontc@icQ@dnipositioR idyOfurtBet dodtiirise pré@EaM@4ids ARd/or processing

ot her known m ned and m neral waxes, are also suitable
oﬁs dm adwet themeslhviscasityfof heccampagitione toHiegdssised range. Thay include the

cul.ar WBI s beused, herein, . .

CO!-"-Yleél 8{1?1&;%?3 ﬁa%}ﬁbél}lcgeqsy[ﬁ}ngél/loélh 2 webl ozfs %hef'r Pegﬁoé%um-denved oils
anaw@h&@g%ﬂai @sdpdrmmceaesla htAyeE @g%@mu@umb@g@@nm@mx paraffin

the |i ke having a weigh avergge nol ecul ar wei ght
or esparaéiin waloByntB8E® waxtsapushtas @d)er Tropaeh wagonataisl waxes, such as

aspect of the | nvention
oot Tty Ors AL sty P Ao P, SRR esparto, ouricur,
reZowl fah@ro‘ihé}rlﬁhdﬂﬁi iKW InfinéraE wadee Siry @lsar §ifitaBR for use herein.
conponent that i s added to an adhesive conposition so
Olafinig @r idieneealigomereantdiloss mptscplan pisight @olypesry maymi%l be used herein.
Thi s ;provides i

f h f b f
T R 8l R P78, RGP SR e isoprenes,

hyﬁ%@ﬁdté’& biRERhER or tBe 1iRk6 Halingra delght aseragd hv$ddulir 2@dight between
for any polynmers in the conposition with a resulting

abpetdipOtand about §08Asi | e properties due to the presence of
the tackifier. Preferred enbodinents of the
el élstannﬁnpmamrqspsjttdfothehmsem iuecnyiohomhepehistohmricemmposition is

Wth a st ar rate st ai.nl gss st eel
suiptisfly i oo JoE et e ST CrBYRI BriGe e Galr g hepmponent
theg‘eﬁr Fﬂ;{édﬂg%ﬁ %%‘5"%%76' 27 PiEB 58 Qs Hslna"éﬁse AP Bk Rl RBperties (e.g., peel

entitled "Letterpress
forsppihecaf.iTins prfovE]eaimmmmt ber(eﬁtqimamseomsati,dltfqnl te dnqrcasmwack of an
anes of .Desai

29, 20 P&G,Ca
adRE s, sk i Bhs SR BRI oG T G GOTTGR D v Tposition with
a &gﬁllftmg rO0RBioRfin! t@l%%letﬂ@%brﬁg’soﬂﬁe & WeCHResdRE &f the tackifier. Preferred
preferably, less than about 2 NNcm even nore WO
ent0aBnBs 85 theRIA3t QIS0 5010pGdeh have a very low peel force with a standard
substrate (304 stainless steel a #2B finish from M® Master Carr of Cleveland, OH) using the
method described in copending US Pat. Application Serial No. 60/557,272, entitled
“Letterpress Application of Elastomeric Compositions”, filed in the names of Desai, et al.
on March 29, 2004 (P&G Case No. 9592P). Suitable elastomeric compositions have a peel

force of less than about 3 N/cm, more preferably, less than about 2 N/cm, even more



11 preferably, less than about 1 NNcm and nost

preferably, |ess than about 0.8 N cm when eval uated
wa@i2008gdske nmet hod described in the af orenenti oPeOUS2005/009904

application. In one enbodi nent, a phase change sol vent

can be incorporated into the elastomeric conposition

to lower its nmelt viscosity, rendering the conposition

processable at a tenperature of 175C or | ower,

BT O JURT: (o R R L -

evalufed Qi ?Qh@fnefh@ﬁ de§3B8d e AforeRbMRIAES a%;gadaul@@ found
I'n US Pa Application Serial No. 10/4 432
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el'‘asto recursor et ween out 4
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use herein are elastic wtho urt he eat nent dfmd .
itigp Hay 4$R:I°8@P@n&fh owOmgchp I SHE1g F S\Rﬁ’é’iése and/or elastomeric

pr?ﬁféédr%] IoPGhdt atoe P ﬁle?ﬁﬂo% Rfc ellz{ktcﬁl%r% Hd e BE@ ol 'ﬁgmcﬁoss]mkers or

astomeri c conposition may Inc S
cogtbifpnioasn tiserédfaTha mlght taverage thddgcudar p)vxsghtt ofetht rewtmeleagdar weight

after the el astoneric caonposition ha een de

elasiarpers pecl éﬂ@@ﬁ%?@cu@ersagg?tweﬁm &, 895) ARhaBE 13Y, @8&'
elasticity and other properties including strength,
noduitakle elastomeltis donmpesitias f@mmble@m angeelasfie pyitouh irfher treatment

e it Qo ri ofgh s PRTORBES bl s powisgec
g|f é@ts g%%{an c e@pgéjweggpéﬁ%, nﬁé?stwigr?% géoqﬁtgggg)rrrlp [YIB%E alrnglude precursor

co Aknt@ s e JdB8R3Ed BY] peQitteallth @t gtep afiBPHE @lastomeric composition has

otoinitrator, a processing oil, and optionally, a
bet:heiepomiedsctnto: thmlsybmlatqarsd/asrtoammro% bf ekhange dtpeelasticity and other

cont.ain recur sor onent cal |
prijaten raelidian Ruerabs g iRy g - Ber Hs Pk P lgy ey ghermoplastc
el@tom9 %&%ﬁbb& iT&)Ip\éh@ing henpfale AfphesteH Serlaf o2t 0800605, filed in the

means avi o radi ation or electron beam
narnach faA shoaf) ¢t ahrooh Jodyrbj 2%)6 |thntsc0mlpss@mf elagtomer¢ bhick copolymer having

refe nts, a etch zone or .an arr of . .
et Put bard Pt oot ging oL by BBRA P B Q¢ opfeFseging oi, and
op%%HB Sid m m#lﬁstfcuﬁglyﬁﬁp%qw it &oﬁﬁﬁlkfﬂgr 88ent contain such precursor

conp S|t|on havé at | east one of. a Qgreater

coaipmstits. r Egpistlbhnc gosttacatments ofindlinde otlhyéng, elresstiokiegi ccuring or
d onto.,the stret e or .ar

pdFRBERE ¥OrReT s Gt deBon TR Fofp ey e Tafipleg or eletron

beta&era&’fah&i) %dédﬁ%:ﬁitﬁﬁ%%%dfc conposi tions di sposed
onto the stretch zone or array of stretch zones and a

r eqH %galﬁt ;gr§§§re5 eén%%%ﬁrh&ﬁs sttrr&Elp QBhé’ 8l %n a‘ﬁ%ryt@f &tretch zones may

comprise more than one elastomeric composition. In such embodiments the first
composition will have at least one of: a greater elastic resistance than any of the other
elastomeric composition disposed onto the stretch zone or array of stretch zones, a reduced
set when compared to any of the other of the elastomeric compositions disposed onto the

stretch zone or array of stretch zones and a reduced stress relaxation. Alternatively, certain



WD 2005/ 096855 PCT/ US2005/ 009904 12 portions of an
array of stretch zones may conprise a first

WE@bk@shesss i C conmposition and other portions NBGT/US2005/009904
conpri se one or nore diffengnt conpositions. The
substrate provides a continuous nmedi um for deposition
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| east a portion of the ultimate strength of a stretch

umis i
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provi de such integrit Means to acconpl.ish sufficient

pqaeﬁﬁ@tﬁs aniyooggh o grovidsibe depieedomtegrisy @H@Pgrﬁblpsggnlqné processing and
usg oqsthg rytattqcné' P&} Qﬁ&%f tlf % tst‘?at% h? a %l?’%a; §ﬁl§s afaClitl85ieved that

ér mec orption e e asfone
elﬁdﬁérﬁerﬁdﬁoﬁpbﬁﬁérﬁb@nﬂﬁhbh>¢o apdelﬁhr@ft atmt tone cargtwo fibkr diameters is
a portion of the thickness of the substrngf .engul fing
lel

sugficienit apiaviie grchangerbhsMsam to gecomnlish Fgnpaeization of the
S48 R o FEAOBEF T UGS oS WIS QL among
otBetaaédhahiems Vbisbiptign of the eBrsthintee fustb Olieedubstaté amerigfpehdteation through
all or a portion of the thickness of the substrate, engulfing or entrapment of 3-dimensional
protrusions from the substrate (i.e., entanglement between the substrate and the
composition), penetration of holes in the substrate, wetting of a 3-dimensional surface of the

substrate, and the like.



substrate, and the |ike. WO 2005/ 096855
PCT/ US2005/ 009904 13 To facilitate such parti al
w@eonehy@ss on, the el astomeric conposition suitedi/ysivas009904
a melt wviscosity fromabous 1 to about 1000 Pas at
175C, 5% strain and a shear rate of 1 s1 according to
the nmet hod di sclosed in published US Pat. Application
No. 2003/0091807A1. Preferably, the nelt viscosity is
bet ween_about 5 and about. 500 Pa-s, and nore.. .
pr dpdagiifae sich SREROR oSS HHOTEE qo4uROSitiog, fupfably has a melt
vi&o&F} HOR! hbout ATRP Fbut %60 36 sui1seb!l 8of %atHsa%d' {shear rate of 1 s'
appl”i cati on processes that operate at a | ower
acvordingstbttlye suethodrdiscbased in pulpeshed UrSeP&thApplmaeonﬁ‘ikp|2GQ3/009l807Al

P R b BB ¥ ol S LBLSTERE pfor oty

fr(?nqrégoﬁtol(}aﬁh h@d/tﬁ Aote-al sedfela@BmbaY %bmﬁﬁsﬁléﬁ%mn%béﬁ%ﬁbl@ for use in
to about 200 g/ n2, préferably from about 20 to about

ame@t@hqﬁpmm thatooperge et erlayey visconity sandiar 16@et tenapievatire than are
%a{g An ar réﬁ(?)é f stretch zones may have open
typifdeelgtrusipen E@eﬁ PR RIOGHETS: ¢ corrp05| t | on
from about 5%to about 90% of the to
s urT% SEMEAICATOMNISItIoR ghaynbe applied &9 aisirgtch rZSH"F &b%‘ihle"fcﬁ%oml add-

on] 0y dl %? “&810 ﬁ%ks?&g?tf&b Sod g ol ggn%ﬁlr%})l;l rﬁ%gl ARRbo ?(pdﬁotui) 1 50 g/m?, and

out i ze required
m@é@;@eféﬁb@ﬂ@l@naboﬁttﬂ@ tsyab«mtfl()@g/mt the region or
feature where the array is disposed. The sel ective

depgsrhPbfodtreplhaS6TBMbE HA0ETPSH tdr@RSnotPE&fepsdD ythe elastomeric
uses less of the materials than woul d ot herw se

coansmtlpedang}ng Fremcahnue 304 tmabout 987 piathiegatal serkars] 9696,/ of the region,
e KR R BT b o OREEY Bphlipgnt 20% o soou

4084354 WIESd &c@éif'%é@stﬂelr ifeddbpBil féh depdnlds oh B lpetiffigs or the region or
conposite wth |ower basis wei ght and higher

fegpsavherbithe axray mdnsaoseéﬂhm@eqﬁwmdapeﬁlw af ﬁlabtpe@swwemposmons

o B 48 LR s B B e comvntions
ladtrRfoR GecHBgy Rsing ATk RAEhEE. Whe Hibsdusaubktrdt€ @t eorBbination with the
described inthe art (Such stretch features include,

se@gtmadeposrtmm off thiet elastomeran cenpesifiefl gar preyidy theafgsulting composite

Svglgt Iélﬁlgd eé@}%ggﬂgﬁh%?ége@ﬁ@@“ t a%?egahgnat Eggtﬁg}]ﬁ%? Ubrous web

1a§<ahdamttﬁ@§edtthyt:he section-Di aper  Conponent
scription Applicable to All Enbodi nents of Present

NVENGIP e re‘%%%mz&d P stfeRH0IMMeZ EdbsciTVAD hireY nﬂﬂfealso be used in

stretch zones the present invention with strétch
cofmbivtation sviftr gretcht feetusgstdenaribep i thedet @elnbtstrctsh fdrgures include, but are

e e SRR RRE S PO B e Bl 5L o SRR cut, o
fadt€e?! coffpoRbRSBEE bERY Bral8RciRiod &t fikhCBatures in the section—Diaper
Component Description Applicable to All Embodiments of Present Invention). As will be
recognized, combining the stretch zones of the present invention with stretch features from
the art may provide benefits that neither approach could provide by itself. For example, an
elastomeric film could be used to provide a first level of elastic resistance to a stretch
feature formed using an elastomeric, breéthable three dimensional composite material as

described in US Patent No. 6,303,208 and portions of the stretch feature could further



feature fornmed using an el astoneric, breathable three

di nensi onal conposite material as described in US
weadosndesblo. 6, 303, 208 and portions of the strebChUs2005009904

feature could further WO 2005/ 096855 PCT/ US2005/ 009904

14 conprise stretch zones of the present invention to

enhance the elastic resistance in predefined

positions on the stretch feature. Simlar structures

can al so be nade by replacing the elastoneric film

with one or nore elastoneric strands or fibers and

providing stretch zones according to the ent . .
comig HIBZONr o he REPER PHGHIGH 1 Eranein e, G dfisance in
reoFA SR ST LOH Sntp ORERL S4)B ARt SBPSY ot
the efs@merit- f'ﬂnﬂwplhoinea)rdna‘p&ﬂastdﬂmmpstﬂmdmor fibexseantdi provialingostretch

cont enpl at es ot her. vvear aQ‘Fe absorbent articles, such
zonesaccpding tohe preseiy yghien eFfdnt i nence products, t hat

encircle or enclose at |east a portlon of a wear

éwaqraﬁgf tooFig. Wwncbserbentaute W he fawme of aones- Séylﬁ@éFaéFS diaper 10

| t
N I ey T e
inverfiio§ QUdJoafempldies cthapweardifle abgorbai artitlespaich asfcampmnme dnd adult

end edges 16 and 18, a pair of opposed side edges, 2
incongingnczoprogduqts dhatgapisele of @@‘Fleﬁ% glaeash 2 RASHEN QbR SYCAFLGi %lﬁtomy or
whicli gl(’:? oq}rléérgv?ste\(l:\sgcg ?9 QOOQ W%%rgg é@ﬁ%éé%éiﬁth?ge g‘?(geﬂé"i’tpgle%p@engeﬁgﬂgau and

a latepdli centeflinceigh ersegfrﬂﬂs oBfeferente3dr thThelsa)samh Tlse dlapcﬁrflO may have a
t hese vari ous reglons vary according to the size

pair efieppasespend edges bengdhet BT 9f oppnsadk Fidg edgsrel b anst %% a rear waist
regioé?gr gq‘ro%% ’waﬁsrt 3 10?{\@535 cxroet‘%l %1&628?18% E&ernt‘:@ﬁhé 1at%qgé ®dnt and

epresen one- ofti on al ong
rear Wm@tgtegwﬂlb 128l andem; ea‘sbecrtﬁrellyz and Iaqaahxeagf leg gtgionss SIDaﬁxh 82.3Phe exact
general ly represent the one-quarter are Cross &he
size Qf Eepe efﬁrIMereaw&ée\iarn@cqqﬁd%go dhetEs of; @5.(@%962810 Hbi generally

spealéﬁe]%e,] ttfeié %%o\(,:t\gn g%él? B8 2Rohtt Saisf 1 ﬁ%ﬁ?ﬁ?%ﬁ& tréa l¥ Feg?da "4 Yepresent

ers or one- he w

equalléhe-thivd sbra@er aldhy #esnghyditdngehicskneoh2: "Dlie @rregxeas §O and 32
or side panels 34, 36, 38 and 40 disp osed general ly
generally SRSt St B’@Faﬁ'éﬁr@f arqqs asTage they &é@hzrf the sigpgr tlﬁ dn’the crotch

r,@n r ;
ol Akt B SOk 20 R AP0 REBAnAE R0, By b o
oneJﬁM&h@&&ﬂh@ﬂdeafHI nDre of side panels 34 and 36 and

is adapted to be secured to at least a portion of the

eRGiiipedi10alldymapReSbAS biost mdtdarpaneids pateland, %6).38 and 40
or a portion of the outer surface of the front waj st

dismsecl; generdlly l@ter@llw@trt’p@mémf tlneh@d@@dgesm, 38 dpirafipntnyaist region 26

ner foI )
andiosgapt garbrein -t sueRoRnd e R JSF Bl Bty cfgment 42 s
dispodéd 6 o @Mﬁlo?esomwﬁarfemMaaMalﬁﬂ@-ahﬁﬁﬁth tabé suRd to at least a

systems commercially available from
portion of the longitudinally opposing front side panels 38 and 40, or a portion of the outer

surface of the front waist region 26 or a component thereof. An accompanying fastener
element 44 is shown in a folded back configuration to expose the mechanical fasteners 46,
which shown as hooks for a hook-and-loop fastening systems commercially available from
3M or Velcro Industries. The fastener element 44 may be capable of engaging loop material

embodied in a landing zone 27 located on the outer surface of the diaper 10.



3Mor Velcro Industries. The fastener elenent 44 may
be capabl e of engaging | oop material enbodied in a

wo andioyggszone 27 | ocated on the outer surface PET/UR®05/009904
di aper 10. WD 2005/ 096855 RET/ US2005/ 009904 15 Any
one or nore of regions 24, 26, 28, 30, 32, 34, 36, 38,
40, 42 or 44 may conprise a stretch zone or array of
stretch zones as may be required to provide the

desired elast|C|t i.n cgordance, Wi ent
i nveMty 8RE Of RO ie%%ﬁ PLIS % Qéaz“%%?p‘?deﬁé PLaf ynay comprise a
Beetctt el FUEGY otfgtrégl"il%nets Qs 1 tePeGhitdCtoWMREaViBE thR desired elasticity in

anat ony upon application and fo maintain coordination
gécotdanbe widna ther pmsanamwlqmurlnntglway, thie. diapert A8 mpy preferably be

SeAIERtRC 0B 2 PRI AR MGy GOt HEblagga nlo maintain

BEOtdinRGdH dethahe Heafl Gy Bhiridd wXr Qfe.,Shé & Gho@ESain the same
The front wai st region 26 and/or the rear waist region

with amidinoal ssggieg, mh@h’mg@glst@n@d 34.). Ay repgomefithediapgr 10 may include a

BGRB8 e reor waist e
94 Qﬁ‘d/of ﬁﬁ@?‘ar@f re‘gﬁfﬁ% 84, 3/@|3Stand/@tﬂ@ﬁ§df&ﬁ thlﬁde atRERY blSstretch zone
a wder fit range) and/or to provide sufficient

of ixdrmophstau ethstoneer imaprder dor eagamaragatee 2 oWviden arangea obr wearer waist
his pro |des suf ficient. nor e

Ao @bl R ot Enb: BPRRE LS e ot SFntRf Brpiy around the

WRRI elrcfmRAMCOWY thd RRARPYTHE prdbHiddsuffsishtandifidl forke to the wearer’s
Each stretch zone may have continuous or discontinuous

grinse s iteandhar theydiaper dOtwithrespert tethe wersevnaatergy, thereby providing
5&? er“bes i ncl ude chem cal conposition, elasticity,
flity, maxi mum el ongation, other

stress/straln properties, vectors qr angles, basi.s
wei g]f;ﬂc S @ n@npynaydflwn@ngﬂgousyrocf ﬁ:é)ﬁgg propertles in any direction

| b it ifideV ERGHSal hﬁ)"éfz?st tensibili
g??@p{gﬁﬁég)gﬁgxn%ﬂp vé conﬂ reluous par o@agg?clgses " wﬁy extensibiity,
hagause ¢lbmgae1loa,stodrmr$tness/sm'c;insp1topenm;es sedsorsr at eangles basis weight,
material, treat etc.) has rel ati.ve hono

gq‘,q;lbe‘ém, dggensmr{snsrqéqlp%qrv mAphlegy Vi%ﬁLQlSHﬁg}l\%ﬁQéo ggd the like. A
gtke?@lﬁ Db HRAY ShaRE B ful oS pq('%t%rltlé% RILVH&L0E B elastomeric composition,

non- honbgeneous properties thereto. An array nay
adjmauesmatstmlettmhtnmne&c Néanas rglatihely Senmeogenedis ffrepaties. Alternatively,

properties. itabl.e stretch zone arrays incl.ude_a
ﬁFfﬁ?lhlzP‘E"f Bay E{ayg.dgqqpntg}uoga PYRFTGSANE B PrOYAFieR; of Fon- -homogeneous

EI%‘IBEIIT ek NR&EtoS %P%ﬁa¥ GHAY 'cbmﬁﬁé’é s80 8RR neLhlehg "tBOULAL or different

Irregular geomettic shapes, and comnbi nati ons
propegiet. Switable swrdtth benedesaysi inelide 2 ploraditylef airhight or curved lines or

gg{fig’lr %l%fg r?%]lr Sgémi?eéi é‘gﬁhﬁlllg%ﬁ é}ag%s frﬁ% ﬂgglg!tlroglg ij‘%eug%a? aglet)xletric shapes,

Fl?‘latlél{s th&iof #hicRlwil BOREIHBRY il Riofd ditgASkreinafter. Two stretch
part| y overlapping in such arrays. Wthin an array,

tdﬁEs mayd b lahgitudinall e sefaraed os act;ayem,a]ayerally §npapxg¢ct g1, adjacent, or the
try, relative orientation aCIn%

stretc zones may be at least partially overlaplgJ Ing in uch arrays Within an array, the

individual stretch zones may vary in property, geometry, relative orientation, spacing, or

elasticity or extensibility. In certain embodiments, at least a portion of at least one stretch

zone may be visually distinct. Stretch zones may be combined with other elastic, extensible,

or inextensible materials, such as films, webs, strands, and the like to form laminates.



elasticity or extensibility. In certain enbodi nents,

at least a portion of at |east one stretch zone nay
wheoosigdasss | y distinct. Stretch zones may be copdi/nsm05/009904

with other elastic, extensiltble, or inextensible

materials, such as filns, webs, strands, and the |ike

to formlam nates. WD 2005/ 096855 PCT/ US2005/ 009904

16 An exenpl ary diaper chassis conprising arrays of

stretch zones i s diaper chassis 250 as.is shp

Fi'g. exemplngye apsrpvém% SQUEPHSTOE BRSO SHEI A FOnES 1%%96& chassis 250
e B e o
andialncbludledowtmadea ofiat nalepovehedatedn!. gthpo skassisf ccnilmmehty may be

inclRdSgent Aol RPISHFS 1B BORP SR D B S @t of Siretch zones of
the [I‘ijegeﬂ 9{@& 6 ¥n %Esgfnﬁg@i%?it %nth@nno%tlﬁﬂg Rladtorled Whdd be disposed on a

ermaa e backsheet matérial 1n a way which creates
standarﬂﬂelu&htrnmmagkﬂe béckshtat etatériat om aswaanheglcmmeszdiﬂferent arrays of

2y TR A
252 g%g%g;gﬂgfsg %%Qﬁéﬁﬂoﬁ[&sﬂ@’@lakt@nﬁf E&Mﬁos‘lﬁbnr Qi RsragSth regions 254,

may conprise a different
256, @FROsid/or0260r mepnporisrEset Iaedfffetrcstt cqOpsUgInt jopncomprise the first
di sposed in a different onfl n(t i.ckness, :
comppgtipn Sﬁa?sFéﬂfha S cont copfigation|t iekieigets ty PTG doln certain
casegffoxegl}ﬁﬁgésn&' &dHanQRg FHtVRRE Qﬁearérhﬁlevadridﬁ'dsstr%fchei(ﬁl@ ABp&ties are
properties are syrmetrlca in that arrays in regions
symfeRicahth tA60arteys én sagmﬂsazrszpamd |c26f)th|ae<s simakar aymemeSr aargay@ g regions
d, 258 al so. have si.m propert.ies .
254 3p 23050 BE SIS PTARGHE #Rile Bn Y 1 Feeidh 25E HEF a third type of
elasf?é %?%ﬂe'nry{ i §hSN@WeduRRrHOGETRIWAREr, (RAWEMETs nbb@ecdstdr§ and the

ecessary and the individual arrays in regions
1nd1ﬁﬁﬁal apiags in2sgion? 382, Ard, 260 2 hthgnd/ 260/man danw indjzidugllyard widely in

in terms.of elasti.c rtie
tormiyad clob i BOPETIgh Nt H1GRE. AOGPREPGOR FERPYEISS BitigR BB the scope of
the fnb&ntlgaventi on. Reference is now nade to Fi gs. 3, 4 and
5A—B whi ch show a pant 370. The term pant as used
s b
DR EhEhoyb, L RS A0, e 15, T o

“paiasiensed Rerehn)irefeny tcbehs@bﬁbdler Eedndiys hwngw waldt eopening and leg
techni que including, but not Iimted to, joinin

openipgetiergned et infay Qaduficvere chaPant iRy b be, brefprmetldpy any suitable

Lo, r
techggﬁesllgl\c/@?ﬂlgb%{lg%%?ri@qurt]egi, Rfr}g?hn( dhé?ﬁ%ﬁlo%@gg r’ghe art1c1e using
refaﬁ@ndblleeﬁiﬁdi/ﬁﬁ@oﬁnyfa&leﬁze)lalb«)ﬂ@s (éﬂg, (sea"rn Uik, emlh&mé ¢dhes1ve bond,

article ., Side fastened, front i st fastened)
fasteer.| GC--Hé p@@tr way pairelofmed, apaV et éﬂ)ﬁgm@ ﬁtrgu éencs|0§ahe article

(e.g d%mgtifné'd,efﬁ%ﬂ 9@15‘ sf’r:?’led)C lWﬁlﬁgt}Q' BRE “Bant” 1§’[1§efd2{§ef§éﬁeﬂants are

a ers training pants
also’ djn&paﬂy pafetmd toSlSl‘tc&isbé dpipﬁts§ Yprefadiesed dmedrsi’,n“pud-on diapers”,

tralFI)l?rEgeT)tantl;b and “diaper-pants”. Suitable pants are disclosed in US Patent No.
5,246,433, US Patent No. 5,569,234, US Patent No. 6,120,487, US Patent No. 6,120,489,
US Patent No. 4,940,464, US Patent No. 5,092,861, US Patent Application Serial No.
10/171,249, entitled “Highly Flexible And Low Deformation Fastening Device”, filed on

June 13, 2002; US Patent No. 5,897,545, US Patent No. 5,957,908.



5, 246, 433, US Patent No. 5,569, 234, US Patent No.
6, 120,487, US Patent No. 6,120,489, US Patent No.
wa2®409488%1, US Patent No. 5,092,861, US Pat entPCT/US2005/009904
Application Serial No. 10A171,249, entitled "Highly
FI exi bl e And Low Def ormati on Fasteni ng Device", filed
on June 13, 2002; US Patent No. 5,897,545, US Patent
No. 5, 957,908. WD 2005/ 096855 PCT/ US2005/ 009904 17
Pant O_may include, stretch. zones to .inpart.the . .
o8 20 e Rt} R sHEB e, BlptRRGRe (st fenyc miGperies so that i
can Badohiedeudils st dusaPebdRr fit iahd RVchfE@NSiAlilar tSithd HRAperd PO, stretch
the diaper 10, stretch zones may be included anywhere
zonegrnayhee pghded roywimre on3hg pand 336r Kiged tis 9 pexspesiivefvigrant pant 370
0 Fi ) 70,10 Lan vi S
and B 4 St 30 B E Wb ARl RS pb R el i Hho 8 4 fopgitodinat
cent&Bifle 360f Rtcthl Gmrtrkid 36X a3fant Raibl Rglon\B645tadjRentofModb/aist edge
(adj acent front wai st edge 365), a crotch region 366
365)aagroich waiond6sind aagirorpisasgion dps (adiacenkrear waissedzed§8). As can

9 I p N Fl.as. - nt .
ve s hon ST 88, 3898 IBEVTE WA Yo Bem i
liquildi pguinenbie fopeladet 872, aplsdite impettheatle Ibabkbhdeti ITAE AR @D hiSsorbent core
backsheet 374, and an absorbent core 376 di sposed

376 shtnpeeh betyeeen ofbe Hepshest7 37hmadt the baskshsriedt4.374n oupgs cover 378

2 ol e .
Bl Tt S PSPPI AR B 570
pair pdliside gfanéls 380 p382ehl 380 38887 attathd@4o thiSsutérr @vat Bag hethe front

.to the_ outer cover 378 in the front waist region 364
waish Fegiethdo4 and theapart waislgieaion 368, wiishdn tim, fsuattachedsto the backsheet
e 74 . . :
574 G ASRRIOLY URPSESE ety il D Sp SRR B g cpening o

the wedreit Pegferbhyg sfreich zZohes sweay & . disposéd M Mast Sdneedfahie side panels
zones areas are disposed in at | east _one of the side

380, pitte1 384 adir Hep Thegureighazanes pfenantr3d0 gnaseplsn cosisise ghe waist

. 3 ) ' ' i
IO TRoTEIn gL, SRS oA a0 08 Pty e o
elastius 3901 3040 hnd/hethk dgrriee legsduiftedastiol 396 398 catld/ @mpirid€ an elastomeric

barri er Ieg1 cuff elastics 396, 398 could conprise an )
COMPASHIRNOTRTE ghe (OFRIBKIoR iIvHSRATEd en pIEbLBHHWsAsttp dorm & stretch zone in

one ?f}.r]tﬁg?e%ﬁﬂef Oﬁ%ﬁ@?ﬁg SlAecmaé]gaS to forma stretch zone

one O ures shown in Figs. 5A and 5B. Belt

h I i tret
JBHE S SRorclhBl sBERE et ' ShoRang il ot th present
invetidi OnélsAclk QBN ARRSstfudRir€ 36 mpiishs ke SdrdMdRARRIe RAB A1d at least a
| east a portion of the waist functionality. In

portignxfHibe velist dhmestongletybln anasheryaltenmasive beledtiuctwerpd belelcpmpletely
.encircling . wearer's IS i.e...a 360 degree belt
encifle 16 el o cexanpPatearty Bel By g O igeple. by
depokRin€radle! of bicCIRtceAlySSri@i&d stZREE SoreRM (08N %wagxhére@ﬂ) Q@fabent the
adj acent the front and rear waist edges 365, 369 so _
frontzandirearfwrishedgesadfd, 369 saasgp dormabdand effensiematmut thewsgaser’s waist.

Such stretch zones could also comprise those shown in Figs. 7A, 7B and 8 A-D.

Reference is made to Figs. 6A-I in which various side panels 604, 606, 608, 610 are
depicted for a closable open or taped diaper 612. As will be recognized, the side panels 604,
606, 608, 610 each have an inner edge 634, 636, 638 and 640 disposed at a predefined angle
(usually parallel) with respect to longitudinal centerline 650. It should be understood that
the side panels 604, 606, 608 and 610 as described herein are interchangeable with any of



Such stretch zones could al so conprise those shown in
Figs. 7A, 7B and 8A-D. Reference is nade to Figs. 6A-I

WO moodddasks var i ous si de panels 604, 606, 608, 6GAOI/ES®05/009904
depicted for a cl osable opa# or taped diaper 612. As
wi ||l be recognized, the side panels 604, 606, 608,
610 each have an inner edge 634, 636, 638 and 640
di sposed at a predefined angle (usually parall el )

with respect to Iongl udlnal nterline 65 | t
the e piriebr et esraed e ko bR AiRPeBOLD OB OrgisRt P3fnd with

oy S OGEPIE PO SO S L1 OB TY Gh-a e st

onePar®YsS6 1ok, 6@ ddpRead tbabow rexﬁnglsary fDi‘(Zb \m‘ctdrhdesailablp@lf gypical side
10 or 250 pant, 370 and an si de
panchpis, digesys. T6SIZe@] 8 gl@étfe@@n gongifa teginy %‘Jfg gD éd? is dependent
on tl@eruﬁ%non &%é& &El%bnezaﬁﬁ EhAddsHU® te@l@ﬁ!}n/eﬁéﬁs@ﬁ QeldERIAUEH 6 in that
om1exenp ary torce vectors desirable of typica
givesireigion périel d;apem 6d 2 aPpanhsstreTihezagie 2@ayolhe smajiev on largerethaih the region
zone in_are n. of the er 612 is d dent o
of ter@apeartd B AT 1 e PETEEDCHIRSE & B PHESRESOPE e also overlap
fpvectors 614, 616 in that given
oﬂmFﬁ%ﬁ%ﬁQ@ gigﬁaper 612. Each stretch zone may be
rger t e | 1
el 18 ST 0 Riede M 2l 608 oF R 3fanf'605 may be
fZgiﬁ\&i ARMn&l Grostaudy éierallgt iwwing ﬁgitl@sﬂl@s@ﬁnah hbowti Zipmn and typically
612. Referring to Fi%% 6B-6] ., various linear stret
| Z

less zlme@oeqs myp. Lingds skl 20pes Hapay élsodsronganisd %&an&s generally

i ne
hav1g% w1§thg 'Bﬁﬁ]&egﬁgg utglexgxg{ @'ld :}{1022281(5 n 4 a%%)%t x‘%ﬁgs Hﬁ%ﬂlr%efg}m about
2:1 fLdRue hO(ZDnIelﬁe;ﬁJs&efm)zOﬁéSS@ omag Gmblb@uhgxd)seﬂsatmmme with respect
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mm’éh@ tHfeLav B Wi ght i thepatnge) nﬁhbqut be gima’ toabbet 3HPey/mt. he
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pand 97 sFigeblg hith sid¢ pantehé09r fﬂgg &Eovitpidepane 641 nigt F mﬂa §ide panel
613,?]2159 é’rlvgﬁh 'Qf glpé%egmk 1gF _ 1%5?)%9&31:‘832} ch’ndo[]:'lg.t glewnh side panel
619. All of the side panels 609, 611, 613, 615, 617, 619 may be integral with or separately
attached to the diaper chassis of the diaper 10 or pant 370 described previously. Also all of
the stretch zones 618 and 620 comprise an elastomeric composition as described herein.
Figs. 6D-61 show additional stretch zones 622 applied to or formed as part of the fastener

element 624 to impart other desired elastic properties of the present invention.



panel 607, Fig. 6D with side panel 609, Fig. 6E wth
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rect.angl es,.,circles, elli ' t phan :
whelS S Pard ap arve Ty Ran e Pairel 5 gt IPE TRs) B2E0R Sham therein,

bothOdf #itdys168S, €27 cithpriseSeslurabihef lijak ¥gews zomds Gi8hi@ran overlapping,
[ rrteygul ar encl osed shapes. One particularly preferred |
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desc@ibe@MeRYS B2 StretOR ZoB&NPIY S als@buirafilah tayiglef othérmnthan 0° or 90° with
stretch zones 618 in an overlapping, cross hatch
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panel 619 shown in Fig. 61, array 625 has different
an abrupt increase in elastic resistive force in response to an applied elongation. Such
change typically occurs when the applied elongation has reached the point where a
meaningful portion of the resistive force is provided to a stretch zone by the substrate. At
applied elongations less than the available strain the elastic resistive force is substantially
provided to the stretch zone by the elastomeric composition. This difference in available

strain is because array 627 must be able to stretch to a greater extent in order to conform to



mechani cal properties than array 627. In particular,

first array 625 has a |l ower available strain than
wGeemonghsss ray 625. As used herein, "avail abl e BtT/ESW05/009904
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combination of stretch zone 736 and 740, 742 shown in Fig. 7B. That is, the outer leg cuff
elastics 740, 742 and the side panel stretch zones cooperate to provide a substantially

continuous line of force to encircle a wearer’s legs.
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and/ or | di n? of the transition region.
or varying degrees of elasticity or extensibility and may assume any geometry or

—

orientation. For example, in Fig. 8A the array 850 of stretch zones 851 is located at the
waist end 835 of diaper 830, whereas Fig. 8B shows another embodiment in which the array
850 is offset from waist end 835. It may be preferable to have array 850 located generally in
the lower back waist area as shown on a partial side view of wearer 852 in Fig. 8C. In this
way, the maximum fit and comfort will be experienced by the wearer 852 as the tension is
applied by the article to the wearer’s body at or immediately above the convexity of the

buttocks (i.e., the “buttocks shelf”), contributing to the overall anchoring capability of the



Referring to Figs. 8A-D, at |east one array 850 of
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Referring again to Fig. 8D, stretch zones 862 may be substantially parallel to the
proximal edges 864 and 866 of side panels 832 and 833, respectively. Optionally, transition
stretch zones 868 and 870 may be disposed intermediate stretch zones 854 and 868, 870.
The stretch zone 854 may provide a primary anchoring function and stretch zones 862, 868

and 870 may provide a dynamic leg motion accommodation function. While stretch zones
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preferably between about 50% and about 200%. Additionally, stretch zones 868 and 870

may exhibit a lower resistive force upon elongation than either stretch zones 854 and 862 at

a given extension. Typically, the ratio of elastic resistance of stretch zone 854 to stretch

zone 868 or 870 is at least 1.25:1, preferably at least 1.5:1, and most preferably between

about 2.0:1 and 6.0:1. Regardless of the stretch properties of the individual stretch zones
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bl y, bet b t 200%
may DR Ga 195 55 SUERD MESS BoA '8 ngies ohejreistniaa 932 is to
dyndn§ié@ly 4c@8isiodx® tlﬁ@&cﬁﬁrah’ﬁ’&{‘axﬁil g%érpér}'ciég%@tﬁé $BEErs abdomen as

stretch zones 854 and 862 at I ven extens
the ngapeprg*gq)\{ey and/hech@lgf:&ap@ﬁtl(ﬂi asivemlrrgei’smrﬁtmﬂeaggmgtStQ&éH}zone 972

0 fch 68 or. 870 is at | eas
s prgfREBI; bRy b e iR font iy end S abthe direr a1 nglosable
et veen I h
VerSIst r et chpeﬁﬁggﬁﬁlﬁg@gﬁfﬁ?ﬁ?ﬁug El)adn%l\ilr}g?j%l@ 92? ?‘Z cgédz%'nogsn%he front

waisp god/ VG6 355 |PaingUgas0 5200890 be p&b4n a868nfiGBatesid presenting a
S|de panel s 832 and

concgfy ?%%Foﬁv e bt als af she Sprrs 210 &1 Breappipbpdiseents, stretch
zone912mad it BkteAd th& hR 151%15@ z&! c%ﬁ@e{v'ltg@Zg,iﬁl sﬁ%@ggﬁ %%ugg &

Referring to Fig. 9, sovvlng di ap epi

f n. i.se.at

A8 Bl L 304 59 QRS KT GRTBFLAS 1SS o e

crotchsregmn @t asishavhyom ciéapersd ot Bay fb%rrgﬂ i9é Gkl ‘é[hsﬁ@ &r extensible
expansi on cycl es of the wearer onen as

portignss Pef CRBHEEtion Hreggof c‘ﬁaﬂﬁ@%@fe‘éG@ﬁ)@dlmntsptmmmpkfgregmrﬁm may

7 ef e
e DR A B ERRSERer o R oot s
re51stam® toi aaﬂmtch)ﬂsﬁle therei aﬁﬁiﬁg&he Bettsoke regioh 9d4 3P Bt 1Qnform to a
ncl udi ngl a fastening | anding zone 927 disposed in or
WearG{es AR S (oA einmRdpte 1 e lfnrgéstl aisaien cicondersace (i.e.,
ntin
L e —
to hagel @ lower drhesmertehsidn mhemt the ré&ir vetigt rendmeee%M "Imyb@tocks region
974 extﬁ?d into the | andi ng zone concavit as shown
f0AY Pray6 dregch Wﬁ‘elsewfthee’ﬁ?ﬁstbibtll(sthaég’i”@ws ofpy 4 sowothgr i geometric
[ he crot
tranmElglglfgﬁﬁghé’V%glzsttrsl €@ cP(g%ﬂ ge prg)rébg]fgy néae;t} t?:lo SR LS ze[glshtgrthe side
panele 9% and 9y whnchem& lbive strptoh Zows3Simiddr ta tkReldestibe@ Figs. 9D for
refer enbodi nents, the buttocks region

amh"é*?& frﬁ?/bu H’ékgf?&wrb wequatay wteéma@ffurth@rrm@mswmt end 916
regioe AR OMRIodR@ tRSwERePl %ﬁdt&lﬁlc%h% w level of elastic

resi stance to a stret zone érein causing the
tter onf wear er’'

gi to.b
gg%t 0 so%a%&t %noacé oeﬁ}%)gg’?? b %Pﬁ‘fg‘]ﬂgésis whdp which a stretch
zone D078qt nifeew &iBICrRgioh nBay: bet ﬂﬁ@ferably aligned with the side panels 1032 and 1033

and/or the fasteners 1080 and 1082 disposed on side panels 1032 and 1033 in order to create
a substantially continuous line of tension around the waist to promote conforming sustained

fit. As shown in Figure 10, the stretch zone 1078 preferably at least partially overlaps one of



butt ocks), including the volune of the absorbent core

950, allow ng the buttocks region 974 to have a | ower
WODRNe2G8ss t ensi on than the rear wai st end 916PCEYSTNS/009904

The buttocks region 974 may have stretch zones with

extensibility that allows for a snoother geonetric

transition fromthe constricted crotch region 976

between the wearer's legs to the side panels 934 and

936 which h
thelase AT 1 G0 a0 | P thaf ers g onediBul BelReand edees 1092,
10§$gfpdlgteﬁg§ l?ggfer ably may elongate further than the
cf region to accomodate the wearer's

a%gerﬁ% o %g%e 16 egltn %B’é%rf%i r t!regcch }Qnesqg ghg\% on, di?peﬁ 1110 in the

froh@Reotdl) £8gibA 118 panisihg LW ﬂhﬁ ﬁii&)t @&spf@ﬁ@f a6, The stretch zones
aligned wth the side panels 1032 and 1033 _and/ or

comgﬁr@gearéaymw By beopomaiyppaliel e 19@@%%@6@61‘6@21112 of the
dlag)%g ﬁ?& 3511109/1 oqfr @eﬁlr a3t ﬁontacrﬁgnsltﬁgfyh' Pfﬂ8yby prov1d1n§ an elastic

ont’i nuous i nsi on aroun wal st to

reﬁaaﬁ&rmmtmmwrn@nm s ddictsd ywrariow Eﬂ@mrmmiﬁ) 1104 ehould only
stretch zone 1078 preferably at | east gartlal
hamerlpwslas@ﬁeremtalm PopsIvde Pyl thefousebanpefobdfsdovss resulting in

g o 59, Sy AR 298 B B AGS d at

strl&ﬁ% a Rahigamonst mahdhgchidd diradtioarforymprbOdd odvesdgedhahe front waist
zones i s shown on diaper 1110 .in the front crot 0?
argag Jiypically. 2grayp biidi prgVidas an ehstis Fesitanss a 2o vegifan of bsgyeen about

O(@}?I#%H ‘Fﬁc? chﬁx?%%/cnf@@?% }/ ﬁﬁ%o&@@f}l Wé’mba%g a out 2 N/em. In

aral’l el centerline 1
cetthia errdiodﬁﬁdfntslthé @laatid msdst‘agccbﬁmgesr frémtabourt ¢t 1€ td atoout 1 N/cm.
crotch region 1128 by providing an elastic resistance

al Qg dvhigati€Rsin! biNe ar4dppilet mgcHiYe airé@inlit06ss than about
Array 1104 should only ave a |low el astic resistance

108%, qsefemablyt lsspthiah abhet §%randghongi piplerably kgs dieamnabout 25%. For the

resylting in .saqgging..AlsSs arr.a shoul.d ha .
Wil tiapes fhegnesSERapyetsidt fdbe FRcfife BB &' Gad S is tess than
abBhtt B cShrefdriblPdesd (BAPABouR MO ERE, ahd nid¥e preFEiabREless than about 5 cm.
direction for Inmproved coverage in the front wai st

Prefieeshly, Thp arsal dfygreatest avytema_lbdltms)wha@gtlalﬂv éllgmdl with and overlapping

o TRy 152 B e BB 08 2Rt by an

in@0RualbQkiclPzNeCot SHbwi) §rbdd g%ﬁo&ﬁhmﬁ &ldstie ré¥iAgice CPreferably,
resi stance ranges from about IN to about 1 NNcm The

thavaagd aifl sregtestauentemlbtlme igr subgtantigly jahignete Wil Hinde overlapping the

gl S Bises g Horatfotpeiichy Bud) B i Rpiaced by an

indioffualF@fetdh®ne AR kBo Wi )aR6vidina eqawalsdmigticadsistancd Alternatively,
the machine direction at a load of 5 Nis |l ess than

anam o420y ﬁiso moefpelﬁ%l Istrgtch @ones; latamalhbouiboard efngndagican angle to the
longl{‘u%m%'f cen%er ne ¥1 fze il c}lbeargln%leg\%rd% CHbnt corners of diaper 1110 as shown

by arrows 1108 and 1109 in Figure 11. These lines or arcs of tension may be primarily
elastic so as to provide suitable suspension for the absorbent core and wearers’ waist held
therein by “connecting” these loads to the anchoring zones of the article via suitable lines,
or “paths” of tension. Alternatively, these “load distribution elements” may comprise lines,

arcs, bands, or other geometric regions of inextensibility in the surrounding areas of crotch



Preferably, the area of greatest extensibility is
substantially aligned with and overl apping the

wo oovgiovasss nal centerline 1112. I n anot her enboRETESI005/009904
array 1104 can be replaced2by an individual stretch
zone (not shown) providing an equival ent el astic
resistance. Preferably, the area of greatest
extensibility is substantially aligned with and

AL TR E AT N A A e—

wHild3he/ bt?rU@zlrd ﬁéx?én@ﬁl@ﬁﬁ@ dishHutish @Ié'ﬁf)enf%rﬁ?wl@é B&hRft for a waste load.
eqUI valent elastic resistance. Alternatively, array

36% {%l Fi . ;@r h%? el%B{;cﬁ[‘ri%gt, t%l&ggrs IR £, ﬁb\lav}{ 1? which leg regions

an an on |tud

123(93 ﬂta@rdohfpels& tdechndngdi Merzgmﬂgzwvla’eférztlﬂﬁ s‘urewht zomes h2Ysand 1214
of diaper 1110 as shown rrows 1108 and 1109 in
areFi Syllbﬁtémlaily Teeaisl | tmelgngﬁudmaéscwerh%si%ﬁ iy [sge highly elastic.
P u
AR Sy OS2, 09, L PERY 8 WLt o gt an ance ot

lon¥@fuinal bent€rdine bSZOS CRuttient ofhipe 1 agtons0208 thay tdnﬁprlse one or more
anchoring zones of the article via %U|table | i pes,

addliggpﬁsextgﬁsml@ FHESA . ZORES é?h@@ﬁ@eﬁ@g plodre omented at an angle to the
lo%a%gfnapgeyteg & %Bg%}trﬁqg preirtrgilr(g q’y@fc'aﬁg fgtﬂeﬁxsztogﬁé;[%l%i z}ntdy1218 may be
at bid ahgle osubcsmmoudgg:ealt@alsowpo (leegrte&h D p2deiablofa8mmngle of 45 to 60
PCT/ US2005/ 009904 26 reglon 1128 and front wai st
degr@gs diom thedongitpdipgl cameringl 13- accommodat e the wearer's
rise, while the outboard inextensible |oad
d| it y¢tbmmhonereb@dmmtsofph@preé@t snysptien, thestreiclyeenes described herein
Referring . to,Fig not
capRRRdE PHSYEeT L5 BHOMC O P T G LghE 950 i Fie 13- Diaper
1360 ’BhbfSesSt fopblkdt 29NE S Hadkshean (82624l cdre @B eg ﬁbﬁlrébetween Topsheet
stretch zones 1212 and 1214 are substantial ly
13p4had 4led beep proviged with aperture h3 ¥} whish hap @ peraphieriad 340. As can be seen

o 8501 50 GRPLE Y02 b 5L169007 b0 30 ons

13h9n934f4U6ihféﬁ| al 662 BbAplideNg pdALR. ofpﬂdrlph@fyswﬁfo tdietdlegones 1343, 1344
regions 1232 nmay congggse one or nore additiona

extent dresi float waistregip shiopgls cenieh wezid 133 itogpar waist region 1338.

SUBSORE 1L+t ae] sl 5 R08ke BRLHER M I gy o o

liké %Jaﬁﬁgﬂﬁtl&?m At réBxangate sﬁéwﬂlﬂpﬂig 45. Tiﬁg eRESc teRistdoehelps insure
rees, and preferably at an angle of 45 to 60
de@ieegxl@ggdlly rconiacth BeW@ﬂgut@mﬁXwﬁaB?éewgm veareri 9 d9dy, Fn ke preferred
nqt her enbodi nent ,of ,;t.h e |
n&g §8W8 g_ﬁ CrISbéhds E)ogﬁ ﬁg&égnﬂéﬁpgﬁ%& tﬁa?eapgruge 1330 and

toﬁs‘ﬁeé 1@96%6%&16 toQreatX aRRE Wlerfiblapfal LB Hesp i‘sblh\tmbdmily waste from
Fig. 13. D aper 1310 conprises a topsheet 1324, a

cohtackwiléhe wemer ahady Sueh £rtig arerficsethed ib @reaterglsiikiarcopending US

Paﬁeélgﬁgpﬁ%ql Oﬂﬁpse%@E%E o@&%@ }]&gbltéﬁ ééglg&rtlttlléﬁ Qé}g’ﬁgs \g‘hh @ﬁffs”, filed in

thd RRBNEEudBetseti a3, pubslished oS epterdbet 30| 20042 pai r of
|aterally opposed stretch zones

Diaper Component Description Applicable to All Embodiments of Present Invention

All of the embodiments in Figs. 1-13 have diaper components which may take any one
or more of the materials, designs, and methods of assembly described hereinafter without

departing from the scope of the present invention. While any of the article components may



1343, 1344 which al so conprise a portion of periphery

1340. Stretch zones 1343, 1344 extend fromfront
WOR00sH9G8eyi on 1336 t hrough crotch regi on 1337 POT/USBNS/009904

wai st region 1338. Stretch7zones 1343, 1344 provide

an elastic resistance causing diaper 1310 to assune a

cup- like configuration in the relaxed state shown in

Fig. 13. This elastic resistance helps i nsure

deS|r bl e bodily contact betwe sheet 1324 .and
beResRraRIed hadgrioNs ol HE SRRV BIPRAE BB FRRRIASHUARFT Gynfigurations
ard H&crll]fgﬁ gdldfa31yRAATS Pat Nt 8%60 @@k;p@ SIPAE NS 5 1$1092; and US Pat. No.

aperture 1330 and topsheet 1326 combine t0 create a
5 zzagZMthi 65| Rat.a¥al 5,534,145 &JhBatpNospbal,234dd5 Pyt. Wes 5¢580,411; and

nt h the wearer's body. Such cuffs are
U%Ié%tni\lf’blgﬂ ffaﬁé‘bg@at er detail in copendi ng US Pat ent
lication Publication No. 2004/0 1 93 Ah
emplgry Areathatle WRteRialsy may mqﬂvcleednqt?rlalﬁ helchaAd Wpven webs,
nowgbéne(v&ftco%éjomt%es térf‘at@gué?ln%pgpﬁ B@@H n%gwxlggp%vebs microporous

cription l'e to
ﬁliﬁﬁbﬁ&h @mhﬁufﬁétuﬁﬂ&gemmhmcmtdu On, Af Japafi uhfler the de51gnat10n ESPOIR
enbodi nents in Fi 1- 13 have dlaper c onents [

NG AR CHSC 0. 184 B 19 & O (87 BeOIERRAI08 SR AIRE, and
S TS S8 o RRRULIACOP AR SDRLABL|ChoMEbHOOH under the
e P, i B v s, ot
areqgen Qe B NGuS dST006 DS Fapioary. S0abars: US PaL No. 5,865,823;
o A N © oo 121 085, nd Us Pat. Mo

No
> éé@ a%scié. and fl{de q\%mcglﬁglggasi%iik% I’CI‘I VH%SP b ex%lbler\%laterial that

exﬁrb@@‘hn@@stlcﬁﬂ&n%}ﬁ{/ﬁér b @R BabétRNNGH ﬁbhg”dtl%n rwhm aheldee of added
material s such as woven webs, nonwoven

elascwrpmmaés areck Erdea¢r§3€§ (ie mage detail in é@a?@dNﬁoN@nééh&\&ebsln alternate

ro S, i such as nmanuf aet ur Y, ts
endpfiratioo i dptisHRaR e o i, Sl tiittco M ispeipmenygrands, o
coﬁib%a%n@f@é‘se@?%me@ ghitdBle martiaBayitiGidnyovens orsyeehetit figms.
desi gnation EXXAIRE, and nonolithic filnms such as

rmzi%ﬁ?ﬁ W &5k oRenf-L R CRITRRE 88 1HRMbsdrbait! aRdhre. degﬂlbed in US Pat.
under nane HYTREL bl end P18-3097 Sone breat habl e

Ne anfldsi 8¢ USeRatr Nal 4633,402)d58 Pathdw. #1834 g8 8aU8 Patie¥ai4, 888 231, US

Patdpah [SHET, Eisdies, Ness T4t S it Nong 388 09880 Ry 260,345

U@Pbhi Kbes %72@7‘%&@% PatSNBUSJSM?iz el astic-like filmweb

Is an exiensiBle material that exhibits an

el %ﬁ thllfle e{q%@rbgﬁthad Ak aélgoxtb%ﬁ ltll’;l%% rréa QR Ak cz bgﬂ gﬁt E%pean Patent

terla

Aﬂﬂf@ﬁtﬁ(brbﬁd EP 0rear7e73ged Riohd US RS NRats, 98 64NBurtber5th8, s@blhyer, or any
I'n alternate
portion thereof, may include or be coated with a lotion or other known substances to add,

enhance or change the performance or other characteristics of the element.

Some exemplary surface fastening systems are disclosed in US Pat. No. 3,848,594,
US Pat. No. Bl 4,662,875; US Pat. No. 4,846,815; US Pat. No. 4,894,060; US Pat. No.
4,946,527, the herein before referenced US Pat. No. 5,151,092; and US Pat. No. 5,221,274.
An exemplary interlocking fastening system is disclosed in US Pat. No. 6,432,098. The

fastening system may also: provide a means for holding the article in a disposal



enbodi nents, the backsheets may conprise el astoneric

films, foanms, strands, or conbinations of these or
wordvendass t abl e materials with nonwovens or sypthE£1005/009904

films. Exenplary absorbent 28tructures for use as the

absorbent core are described in US Pat. No.

4,610,678; US Pat. No. 4,673,402; US Pat. No.

4,834,735, US Pat. No. 4,888,231; US Pat. No.

cogﬁéign%gés cggsc cal. mR%S ?héég 33@63 ?&Pat ud'ébl\Brimary and secondary
faéerﬁf?g s¢8dms, A digslofRE in N& pat, 08, £685 6D hédk ao reduce shlftmg of

absor bent and nonabsorbent subl ayers aré descri bed
ovExlapped epnrtRms ®n to indyrpye fitas discldgsd EPSOPBA¥0. 78842543 Garmd:ans to resist

US Pat. No. 4. Fu
E9BRIPE Ao R SOFTY ARy PN L BPaba e Saped Bi't KO No. 5,507.736
anh%U@rPaQrN&tSr@'I kpown substances to add, enhance or

c ange t he perfornance or other characteristics of the

! ST T T LSS PALP, GATAE RGP 5 24547

USiPﬁtGBIpSN&S 5 5189 E’M U&Bat No8Ho6, 8130,48)5 PPaPat. No. No. 6,120,489;US Pat.
4,.894,060; US P 527 the herein before

Ne¢. 4i%0odeend &S 33& NONBIO éog%ﬁgb and US Pat. No.
5,221,274. An exenplary interl ocki ng fast eni ng system

i s Edpwplessefd diapersswhht clagtisized, sido roods arpedisqlosedet # Pat. No.

4 ST IR NGB Y WS BB Podeades bt bt itisenced U

Pa2 N BNf51 e atiisaat.aso.d, 921,038 PatUNoP8669,897; US Pat. No. 6,004,306,
4,963, 140; 1 ncl ude prlnar and secondary fastenlng

anéymﬁmmeagomdsw Belello f,30820%t . No. 4, 699, 622; neans
to reduce shifting of overl apped portions or to
i MhiSoRa. Wbt 3,860,003%sddsoska a disﬂd@alﬂaﬁiapbbwhﬁhmid@& contractible leg

opgli?lgg%atglggrqeﬁli% ap_,gpg B n glgoa;gg %%}rem aé/roeias an elasticized leg
cuft @ Yhskebbhg &ITH). UR pip ﬁ@é 4,488,178, 2 1, 992303 bs bt @isposz&bsle diapers

training pants and pul [-on di apers are’di scl osed
haPmg."stalod-uplb ela&jczed, fp3 (bartiS dedits) whicch iNprovs, th6 901 8iimetSof the leg

regigns. USBat-qVom 0 Tonind Fa0R434 RisriReistissas Gaers having dual
cuﬁ%q Les %fasl&ktﬂ%g&u?fs%agaﬁie?%ﬁs‘:i zed side panel s are
i 857 067: US Pat.

%ngbé)égé t{‘jgf tl%taprel\%g 1%%&%@&18@2 Béng‘ﬁ?g 'pﬁblpeec‘%%r receiving and

coﬁﬁﬂmﬁg Wastb)Sphiadrs whith proa6Oy &8y for lﬂ&s{%abambbs fob1idMng3B6 movement
and the aforenentioned US Pat. No. 6,300,208, US Pat
of Ngistegngdbpatioly qempATBEYS ar HPidpyDiaH f@cﬁﬁta@ﬁé CopIaiTL Waste materials or

an?lcg}é{bgﬁigo@sngl%g%o?ﬁfg%dﬁé%a lﬁgockgﬁ rbg %@é/ B{r}g{/s? ﬁ'aggorbent products
areléstibal ihdds IPag No. 5,514,121; US Pat. No. 5,171,236; US Pat. No. 5,397,318; US
Pat. No. 5,540,671; US Pat. No. 6,168,584; US Pat. No. 5,306,266; and US Pat. No.
5,997,520. Examples of compartments or voids are disclosed in US Pat. No. 4,968,312; US
Pat. No. 4,990,147; US Pat. No. 5,062,840; and US Pat. No. 5,269,755. Examples of
suitable transverse barriers are described in US Pat. No. 5,554,142; US Pat. No. 6,010,490,

and US Pat. No. No. 5,653,703. Examples of other structures especially suitable for

management of low viscosity feces are disclosed in US Pat. Nos. 5,941,864; 5,977,430 and
6,013,063.



cuff (a gasketting cuff). US Pat. Nos. 4,808,178 and
4,909, 803 descri be di sposabl e di apers having

w0 sdoangkssp” el asticized flaps (barrier cuffs) wen/wk2005/009904
i nprove the contai nment of 20he |eg regions. US Pat.
Nos. 4,695,278 and 4, 795, 454 descri be di sposabl e
di apers having dual cuffs, including gasketting cuffs
and barrier cuffs. Enbodi nents of the present

i nvention al.so. i ncl ockets for receivin
cohbedipRg L %tFég ]sbgaerér i2pplieg 19,2 geatesi Spqzsgionmg one of the

' | @
w5 o] LS L08EkUh O R Bt bt e
We@mﬂt aé@ sovalsdt ehemtherr walssregion ispysitouddi avadss tmsfrofterfahé wearer. The

| es of ckets an acers f.or use in absorb
fasgﬁnsa@}emgms 3R bt Hohe Fepuegoinghe fghthn Teg raigigegions so as

191
E@éxrc&é\gh Oé%él?r%lls %é@sﬁa?% Eﬁémi‘éﬁ s@e g%ﬁ%@sv%ila g}ﬁcal%e extended and
ter5i0866 @G thimebetiSioRab.as Moconfmeﬂtha 2(2¢c afkd alpleed thyf wearer. A pant,
sucfbo%glrag nvtv%gr(l) ) Pété o arbg @%8 g}ﬁ;)eogujggﬁg}sth%ﬁ%eargp by inserting the
4 ) he wearer's
VPR b e SRGer g Pd SHaRB dnd pant kg PONBn2ba, the waare
lowa.torsp554, 142; US Pat. No. 6,010,490; and US Pat. No.
No. 5, 653,703. Exanples of other structures especially
suitable for managenenTEST MBEWHODSCosity feces are
di sclosed in US Pat. Nos. 5,941, 864; 5,977,430 and
HyRiePeki PG 8 for Wis4e @54 96R55 PCT/ US2005/ 009904 29 The
draper 10 of Fig. 1T is preferably applied to a wearer
(hgx,895|t|on|ng one of the waist regions under the
r s back and dramnng t he renalnder of the diaper

Th}s t§§ d}ﬁealsgreﬁ) o@\/\fe‘sgﬁ éeélsga&cgglga(f ?1 tngat?tns,ﬁtg féﬁe%laxatlon and c)

pertBft sef 85418 RYvighARBBICE z8heot i}ﬁﬂ*réys@ﬂl’st&&’cht A all’lﬁgltfé&:h zones can
to join the front and rear waist regions so as to

eitherchbe dhterseetingnenmen-intersgstinng. Noneinggraesting sistPhszenes can be either
pal%@ﬂe?lrgncm;'pagralg%p c%?‘l ythg gan%é(lgecprgggsl ghouﬁciE B? h’l%qecgn w1de © % 5.08 cm

tO conftorm e Slze

m t8€ dirb&ionesy sBietch/beRibthe lorplditheaSioh MRlrtteravre, id@ally, the gage
3, may be placed in gﬁgsnlon on the wearer

lengﬁsérmxﬂdwge 219¢ crmdacawsef|tegyuariaty of pﬁ@m%@abﬁéﬁ»ﬁrﬁ@g capige in, it is

okl 9 45 BB Do RSBy PR BRESpgs of st

Zof¥sODRES b SN BhY bW prdfaréd, itas strdifiRducesding)to @lpasdefified regimen to
resi stance (|l oad at 2 % el ongation), b) force

provadexdata fasrpropsmty dg)ermmatlon

Apparatus

Tensile Tester:A commercial constant rate of extension tensile tester from Instron
Engineering Corp., Canton, MA or SINTECH-MTS Systems Corporation,
Eden Prairie, MN (or a comparable tensile tester) may is suitable. The
instrument is interfaced with a computer for controlling the test speed and

other test parameters, and for collecting, calculating and reporting the data.

Load Cell Choose the jaws and load cell suitable for the test; the jaws should be wide
enough to fit the sample, typically 2.54 cm jaws are used; the load cell is



percent set of an individual stretch zone or an array
of stretch zones. The stretch zones can either be
WO nioeng@ss i ng or non-intersecting. Non-interseetT/I§005/009904
stretch zones can be eithero parallel or non-parallel.
I deal Iy, the sanple dinension should be 2.54 cm w de x
5.08 cm long, with the direction of stretch being the
| ong di nension. Furthernore, ideally, the gage Iength
shoul d be 2.54 cm Because of the varie%_ of patt
that thecBeseatserhatdhe gapsced tepsiledesnonseEoRy shetsam@ Feted will be

di f f | t .
cl asces SFORER DR REISA bPRUDEH b e ad Sl BF il load range

pr epar edusdd, typicatliyract ki éshdaetias siedg t o a predefi ned
regimen to provide data for property determ nation.

Saﬁgw&w The Tpasfit SanipietcRtteAisCRIMEd BY ahe &gt aBinpleaivRith. Suitable
extension tensile tester fromlnstron Engl neerin

Corp., Canfters ardjavaitabl Rpecihwirs-4lpsttelastranepiotat bR %lladelphla

s ou ¢ abrerorhe i PRI MBS, L3 Rk ™

corrputer for controlling the test speed and other
Sa Pr ers, and for collecting, calculating and
reporting the data. Load Cel | Chogse the jaws and | oad
(i) Sempleskrepaiptien fop Linegp Nassinterseqing aifgicl ¥80¢d be wi de
enough to fit the sanple, typically 2.54 cmjaws are
us€dt a sdmepledbat is @194 dng Wil E@G@BO&B&B@ from within an individual stretch

PCT/.US20Q5/ 009904 . 30 ch th
Zoreegr?g.apem lggigl@ﬁggetfﬂ,l gﬁp‘% Hgﬁ%gﬂ%ﬁtga? zltét% Wep orbse%ﬁie sample should
co%?h%\ﬁgl@ ARl ﬁfk@ch7§)4bobn€ﬁ‘tech9§ btnY tlQ:f JaW§ Qo leAdfe €10kt fise sample is

| oad range used pi ca g kKN | oad cell is
stretskelt inShegbegitdinad rdlrweals thr:fstrctc HOPE- eIfdm fesee jfepm an individual

suSl 280571 8 SHF GhIFRHT GPA BT T I LNEAr QBmBlgp ffort identcal
strgteh |z@ﬁi&| Qfér@fromprﬂultlﬁl%r pt@d@ot@@arpﬁé Pl SARBlieelR idvBétdleen the grips
1-10 is suitab Sanpl e Preparation (i) Sanple

of raneermslm fester,fand the Ni@tar norivahizdntoedns gl Vidhepl Stretshcongolnetdie special

2.54 d
cag ¥ BAHLITE Sl: 9058 8PP B 2B ohet 4 R0 e &i0iner, and
alsdtHa®t Gkt LANEdinfenSiORd hR&T bisiaRelcRESLelditbRBE 120NS4 chh@mple spanning
sanpl e should conprise the entire stretch zone.

mmplemtretchezcmmae hentesth@ Tm@aﬂoca@nt@gm det pgmaliped to an individual
n t.he n dlrectlon of
srpE ot B N DERE tal ke pe 0P 3ﬁ9t° abfaua
stretch zone is too snall reasur.e ﬂ% tensile

(i} $25m6 Prepgyaion TouimsLuser. Nfr IRl B Sietch Zont

The sample dimensions are 6.3 mm width x 5.08 cm length. The length is measured
along the curved path. The width of the sample is small so that the curved stretch zone can
be approximated as a linear stretch zone. The gage length in the tensile tester is set at 2.54
cm. As mentioned earlier, if it is not possible to obtain a sample of the above dimensions,

then the sample dimensions can be decreased to the largest possible and the gage length

adjusted according.
(iii) Sample Preparation for an Array of Intersecting Stretch Zones

The test sample is 2.54 cm wide x 5.08 cm long. If the array is smaller than these

dimensions, the sample should comprise the entire array. The array needs to be pulled in the



stretch zones taken fromnultiple products can be

pul l ed collectively in between the grips of the
w0 ensiodasss ester, and the data normalized to anPCT/US2005/009904

i ndi vidual stretch zone. I@1the special case when al

the stretch zones are uniformy spaced apart and

parallel to one another, and also have the sane

dinensions and basis weight of elastonmer, a 2.54 cm

n mul tiple stretch, zones can be tested. .
d“‘Pﬁtémt sla)ag Hlet EGUIBR o SravHMIRFetch- i 15i %Bi%PPa@HVebe Geérmined by
ptﬁlﬁr{geth%hsaﬁﬁ'ﬂaenpyevgfa‘f 'd%&ﬂ)nts ft@ ol atB! MIPLES 4@yde"ghi%s RYTTISY. If such a
tretch zones 1) Sanpl € Preparation f

diddotien_iis emt eaN@ndlsammlsle,cthenge@uht shmhtuzmméspﬁlrhes dhensrgss machine

dlnen3|ons are 6.3 mfmmwidth x 5.08 cm |l ength. The

difegtiof-h i s neasured al ong the curved path. The width

of the sanple is small so that the curved stretch zone
Mgthad be approximated as a linear stretch zone. The

gage length in the tensile tester is set at 2.54 cm

As Trtenhysmmns enmhdasured j ynder stasdardt laberatiirp| eondidionpt @S HC+2°C and

I e of .t oV, nsions, then the sanple
re@t sy of 3 mﬁggd%gt@%ﬂgd to the largest possible
and the gage | engt adj u ted accaqr di i.i) Sa
B s RO dor SHORRIDAE BYSTRY S 00 dt PHOBEHE BB gyolves the
foﬁgﬁlé%?ép ssanple is 2.54 cmw de x 5.08 cmlong. If the
arra snaller than these dinmensions, the sanple

L be CPREER I BBR0L PRt BBbbIub500a '3
2 ?Lf@"ha‘g?g%é% BoGin § a7 abrdsaianiwgre LI TG BERE tested st te
sargpjcggmow@r@mdl rections (e.g., CD, MD and 45

degrees to CD). If such a direction is not easily
dl %ﬁ cre%g %a?nrplg @thggia?%xtfac%%‘ﬁﬁ%fg%fﬁéh H {hgrlg sétﬁﬁlinél centerline of

Weaﬁélﬁaﬁhfbwﬁ@ﬁbstsﬁt&ml‘;ifmfhllleaf@ahagwgyt lercgnlddtre@m. (25C2C
and relative humdity of about 50%.0% . The

4.PT e thdlfossNaddBE&Y dTatoRgait kP& GTISH @h/ndlf, €l ast omeri c
menber invol ves the follomnng steps 1. Calibrate the

5.t eslgfﬁ%t AGELAINY n?(ﬂlo'ilh ethgafég{ B8 kR Uehd OB - strain data

he "gauge Tength at cm or as appropriate
f orsirhinleanseuby. hi diystgres B3t st slpecsfmally trevoladls dlok foploetirastest
0.05 N. 3. Place the sanple in the flat surface of the

hR\Worizdtelthd Suhiplé RE23%QRBRIUEH b BahstaR RitebF 251 caf/min—record the force at

25% elongation;

b) allow the sample to remain at this strain for 2 minutes-record the force at the start and

end of the 2 minute period;
c¢) return the sample to 0% strain at a constant rate of 25.4 cm/min;
d) allow sample to remain at this strain for 1 minute; and

e) elongate the sample to 0.1 N load at a constant rate of 5.08 cm/min—record the strain
at 0.1N (i.e., a force sufficient to remove slack but low enough to impart, at most,

insubstantial stretch to the sample).



the sanple is substantially parallel to the gauge
l ength direction. 4. Set the crosshead speed at a
W@ onshadsss speed of 25.4 cmimin., 5. Initiate cresEismds/009904
notion, the tester begins B2 record |oad and strain
data sinmultaneously. The hysteresis test specifically
i nvol ves the follow ng steps: a) elongate the sanple
to 25% strain at a constant rate of 25.4 cmmn-record

C h forced t 25% el pongation; b) allow the sanmple to
A%ﬁ@%—é&—gﬁl’—%ﬁgﬁ%ﬁs #£for 2 minutes-record the force
at the start and end of the 2 m'nute0 eriod; %% .
L.y efftom thedata spflecied B $08 Sta)athp lead 3 Ahstra s reostegpas the elastic
25 4. i Q; | ow sanple to remain at this strain
forrésf%rﬁcgg teh;ergant%ﬁ%al) el ongate the sanple to 0.1 N | oad
at L.a constant rate of b in-record t -aj
2. 2 s AR B o Bluch 5 A B 5500 S BaPlAbqpy e tosd
| OVheeRQiting ghd 1B dnd oTthdDilinuted Wl bisdeanringahe dllovtigd formula:
to the sanple). WO 2005/ 096855 PCT/ US2005/ 009904 32

Cal cul ations and Reported ReRiphi31ohd) Hi@at 6 a
col | ectBd®tiess Relemtiva) time e Mﬁﬁ*ﬁ 100
reported as the elastic resistance"SpIPM naterial .

2. Fromthe data collected in stca)o 5(b), the force .
3.1 elFsomtthe riatas celiactadninnglep ek fike Poget it caleHated apgingnthggfollowing

anql l,zralrguktl,he end of the 2 mnutes hold time using the

f ol "G g fornmula: % Stress Rel axation at tine, t =

[(initial | gﬁ@.-méload at tiye,qt)] x 100 initial

| oggl 3, &r,om| el gardsdiat ¥ed ed, |y etep 5(e), the %

set 15 cal cyllat edGasdagthhe f If wing formula:

Percent Set = Strain Recorded at” 5(e) -1 X100 Gage

Length 4. Report the_.average results fr three .
4. 1 e pieper the agHSe Sesufts fro e Rl ples gt each Rapriad pptec.

Strain This is intended to determ ne the Avail abl e

ept@fn 3 sanple. The Available Strain is the point
at which there is an inflection in the
f offhés-is éltomdydtto deteoning ¢ghe Aeailahte Sthaie bf peample. TireAwmaijable Strain is
rease in.n%lhe.arml{ﬁt of force re%ui re
on

thépéﬁg !glt? gin?:ﬁ éh‘g%\f-ﬁp?nel getiqhin eAﬁorce--e(fongati urve, lgleyto?ld which point

there is a rapid increase in the amount of force required to elongate the sample further. An

exemplary force (F (N/cm))-elongation (E (%)) curve is shown as Fig. 14. As shown
therein, available strain is determined from force elongation curve 720 as the intersection
point 720b of linear extrapolations of the stage 1 portion of the curve 720a and the stage 2

portion of the curve 720c.

Method

1.  Samples are prepared according to the Hysteresis Test described above.
2. Repeat steps 1-4 of the Hysteresis Test.

3. Initiate crosshead motion. The tester begins to record load versus strain (percent

elongation) data simultaneously;



exenplary force (F (NNcnm))-elongation (E (%) curve is
shown as Fig. 14. As shown therein, available strain
w0 200devas31 ned from force el ongation curve 720r@EUs1v85/009904
intersection point 720b of3|inear extrapol ati ons of
the stage 1 portion of the curve 720a and the stage 2
portion of the curve 720c. Method 1. Sanples are
pr epar ed according to the Hysteresis Test described
above. . Repeat. step of the Hysteresis Test. 3.
4. | nfpntinus e&?”tﬁé‘ RS i ﬁgrB‘Pfeo‘H“ 2t ester begins to record
| oad versus strain (percent elongation) data
si mul t hpsouplepreai® @005/ 096855 PCT/ US2005/ 009904 33
4. Continue elongating the sanple until either: a)

t hb) sathplferc tienksf,tholoabyeli fsgedabicde 1init of the |oad
cell is reached. 5. Plot the force/elongation data to
5. CI PR}t ehedfofddlelengation Utk td aresitbatcusleaimilamofhay shdwn ibFig. 14.
Extrapol ate the stage 1 and stage 2 portions as shown

6. L OEQRARINATE AR 1R 1eMAll kel 26 o¥tibridi a3 shown td@REMmiiné (1R available strain.
average results fromthree replicate sanples for each

7. makgé&@ hela¥8 gg rehsﬁité frIRAGHTE %p?lcﬁﬂets%ple@ o cPatatdr] @ thsted.

Desc I ption o Invention are, in relevant part,

or Ie}litegt% cgk?(ri ?n qyet&%ff)?s%ﬁﬁ%%ﬁ gﬁthcéllg@éﬂtﬁﬂ a?é ﬁg%ﬁ:vant part,

construe m SSi on
1ndo§‘pdr§te@ thiefin Yfrefwiehéb s Piestion tod ahdopurBaR n$ noteeset domstrued as an
Wil e particul ar enbodi ments of the present invention
admss@nbg@nt is[prigs ert stidicresnget todeaspresanbinventiomoul d be
obvious to those skilled in the art that various other
chmgb:spaﬁdulamdibbdmmntsonﬁ thea prdsentnagrentignt havgt been illustrated and

artJn he spirjt a c.op he i nvent
AeiOpS o BV ot G dltre B BVBTnE At BB ABBURALRE changes and
m&ﬁﬂ%a%n@bdn BURRICHARGR YefEng R the 3pitiPRRd §d3BE of MeSnvention. It is
thin the scope of this invention. 2005/ 096855

thePlord UBRMIEA 0DE®E4 in 8 apheitdeid slajingjabsuch shanpes ard modifications that
absorbent arti Q sai d absorbent article having
are;withind C?CQQFSﬂﬁ’(SZW Z§’)“ crotch region (28), a
| ongi tudi nal centerline (12) and a lateral centerline
(14), said absorbent article conprising at |east one
stretch zone (618, 620), said stretch zone



conprising a first substrate having a first
t hernopl astic el astoneric conposition disposed
WO beseadsss N a predeterm ned geonetric pattern Bef/Usiong009904
said stretch zone. 2. An aBsorbent article according
to daim1l wherein said stretch zone conpri ses at
| east a portion of a feature selected fromthe group
consi sting of an ear (34), a side panel (382,386), a
WJEeﬁ%,IH d(388) a fastener conponent (42) and
PIbr'AMRGCdPs thereof, said feature is preferably
seI ected fromthe group co Si St naiqf ears

4) and
s dembaw@rksen( sergle S%a Bhe 3 h@wflaéﬂgeﬁt regionp74, 26), a
absg;cﬁ b %ﬁﬁ@ibﬁﬂ%ce‘h%rﬂ@ﬁ 'IP %nmelﬁﬁ:bﬂ Jeﬂférlﬁice (14), said
sai eat esaeln an utting ati onshi p and
sai dbsdirbett ahtide nemposipg ias tsstadnel gt zonpd Ol §,00200f saghstietch zone
of said abutting featu sai.d utti features. .
ot eGP 8t IS AMBERLE i B GReTAE b bR ie composition
pai fgfspoded thérksn Wed ﬁl‘édét@ﬁl%@g&ﬁ%tﬁ@bﬁte@@ﬂeﬁﬁﬂg s&1ll sfrétcH zone.
| eg cuff and said ear. 4. An absorbent article
2. accﬁﬁh&grﬁegt QH%](PECCBHED% 'E(f eedinng vme?éu'inéaldss"i’t‘e%hsid'n%t&)khprlses at
zone aving a property ected fromthe group
congéast i portioh ofiaf feeturangelevtalt fiordi the psiupreensib@igrean eai(d4), a side

i ndi vi du retc S th' K ..
o sl oag2 BRE ol & GG 139 FteAft LOEREAT J4Peand combinations
di f ftl?éréd’fgsa%’ AGHRE 1@&%% S ied MG \thpRup Tbh&étaly of ears (34) and

zones, fering mechanical propertieS between said
i nd|sxdedma¢ls 382 886) andwembindiipfisethenegf. vi sual appear ance
and differing perneability between said individual
3. st r rc hbsochems artwitteac&:iording\ﬁtleﬁllaiim 2 edrteinnwoadf wmal features are in an

prop rties js asur t eahof t wo .poi nts al on
P B iing Tele eI GG SHTEdn PP Rt BRI 1625¢ & ggtion of each of
| O”thh%hﬁﬁ‘:% f@ﬁ{hteeréaweo@mg Rafadd skferdody sRl 5@1éc@adeﬁ@h one of the

centerline, there 1s a variation between t he val ue of
sai dolriﬂvvpgpays 5. An absorbent article according to
Claim4 wherein said variation is defined as the
absa) ut eaid alaise featurt hed sedsairaadent of the property at
said first point mnus the value of said property at

sai cﬂ,)seggmlggqumndcbawﬁed by t he val ue of said
property at said first point and said variation is

4. 91 ealehpdoban: ahaud a@co*dlwgtg%gl HAB8IReceding claims, said stretch zone
PCT/ US2005/ 009904 35 sorbent article

accdavingg prgp@t)am}.g:taﬁ fyomBhevgenupiqensipiangeohdiisring width dimensions

variation | rties in.bo
o SAe epQoPdiyidiR Sk b A Bt 0B RERSH St hight bBoween said
def ijnadidasl $thecabsmls UtRfeyiak Upadihg BB enditudf stretch zones,
the property at a first pol nt
differing mechanical properties between said individual stretch zones, differing
visual appearance and differing permeability between said individual stretch zones
wherein, when at least one of said properties is measured at each of two points along
a line in a direction selected from parallel to said longitudinal centerline and parallel

to said lateral centerline, there is a variation between the value of said property.

5. An absorbent article according to Claim 4 wherein said variation is defined as the
absolute value of the measurement of the property at said first point minus the value
of said property at said second point divided by the value of said property at said

first point and said variation is greater than about 0.1



m nus the value of said property at a second point

along a line parallel to said |ongitudinal centerline
waolcosdessy t he val ue of said property at sai dpET/IS1005/009904

point. 7. An absorbent artid8l e according to any of the

precedi ng clains wherein said stretch zone is used in

conbination with an elastic elenent, said elastic

el enent being selected fromthe group consisting of

an elastoneric film an el astoner tran d e
6. ol adHOARSPIEN§ATEle 2CeRrag to B A Saisrein DA elsp & yriation in at
to ?%\ét e &P LSRN Boft IBsAMI 4168 aReGionSPART Pzgr[httion being

1
art e conprises a second stretch zone wherein sai
fir slefis¢d e¢ the zsnkite dalié exf shé nwasweindntsefcthedprepertst atha first point

one . | ect ed th i sti .
of " aninPe ey O 24 RERETAb o BPNBLRT Bor PTar A B af o to said
st r ebeditudRabSonterfhd 8i91ded Byl vHAESHSsatll propatyRSaldcfinsesiint.
sai d individual stretch zones, differing spacing

7. bet ‘Qﬁ?gbs%ﬁdeqt hidievd dbRiingstd &by %93)?&edﬁkf<ﬁﬁﬁfs Reherein said stretch

nmechani cal properties etweén sai d I ndividual stretch
zonesne @& ek imgombinativn apthean ainstc atminai,f fadd ickagtic element being
tch zo

A D A N iy ——
di f Lgril@nsicaiyel zones at |east partially overl ap.

8. An absorbent article according to any of thé preceding claims wherein said
absorbent article comprises a second stretch zone wherein said first stretch zone
differs from said second stretch zone in a property selected from the group
consisting of differing width dimensions between said individual stretch zones,
differing thickness dimensions between said individual stretch zonmes, differing
spacing between said individual stretch zones, differing mechanical properties
between said individual stretch zones, differing visual appearance and differing

permeability between said individual stretch zones.

9. A absorbent article according to Claim 8 wherein said differing stretch zones at least

partially overlap.



