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20 won_l The inability of the materials comprising the absorbent article to stretch when

subjected to normal wearing forces causes the absorbent article to have certain
drawbacks. One drawback is the lack of comfort for the wearer. The wearer should
' ideally be able to notice a difference between an absorbent article that stretches to
conform to the wearer's body with the wearer's movements and an absorbent article

2s  that fails to stretch. :

Several attempts have been made to make one or more components or portions
of absorbent articles stretchable in response to relatively low wearing forces exerted
upon the -absorbent articles. Typically, priér art solutions rely on the addition of
traditional elastics such as natural or synthetic rubber. For example, traditional elastics

* " 30 héve been secured to portions of the topsheet and/or backsheet of absorbent articles, -
~ such as in the waist portion of a disposable diaper, to provide a better fit and overall
comfort for the wearer. However, traditional elastics are costly and require a certain
degree of manipulation and handling during ‘assembly. While traditional elastics do
provide a degree of stretch for the absorbent article, the materials to which the
s traditional elastics is -secured are typically not normally considered elastic or
" strefchable. Therefore, the added traditional elastics must be prestretched prior to
being secured to the material or the material must be si:bjected to mechanical
processing, e.g., ring-rolling, to permanently elongate the material to extend beyond its -

b undés thefordes tHat the gbsorberit article'is h‘b‘rmally ‘Subjectéd to-whien™ s -
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t he second regi on provrdes a second distinctive resistive force to further
applred‘axral elongatron thereby provrdrng at | east two stages of - s
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in dis posabl e absor bentrigrisehtifvention pertains to a composlte adubmng an elastic-like behavior
BRI L e 20D i (éSpONSE toan apphed raxtal “elongation--along- at least- one -axis -thereof:. The. ;v -
o - ©~ composite comprises a first web material in a relaxed condition bonded to a stretched
second web material. Preferably, the first web material is intermittently bonded to the
20  second web material in a "column” type pattern. The second web material comprises a
strainable network having first and second regions formed of substantially the same
material composition. The first region provides a first, elastic-like resistive force to the
- applied axial elongation, and the second region provides a second distinctive resistive
force to further applied axial elongation, thereby providing at least two stages. of
2s res:stwe forces in use.

The composite is pamculaﬂy well-smted for use in disposable absorbent articles
such as sanitary napkins, bandages, pantiliners, disposable diapers, incontinent briefs, -
diaper holders, training pants and the like. The composite is particularly useful in the .

_ contractible and extensible portions of a disposable diaper, e.g., the extensible side -
30  panels, elastic-waist features, elasticized leg cuffs, fastening member, absorbent core,

"andbacksheet

D N OF THE DRAWINGS .
" While the specification concludes with claims particularly pointing out and.
3s  distinctly claiming the subject matter which is regarded as forming the present .
' invention, it is believed that the invention will be better understood from the following



such as sanitary napkins, bandages, pantiliners, disposable diapers,
i ncontinent briefs, diaper holders, training pants and the |ike. The
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exudat es dlschargqﬂna§0n1the body. The term "di sposable” is used herein to
descrlbe

| As used herem, the term “absorbent article" refers to devices which absorb
Sy ERY - dee i 7> ofid'tontain body exudates; and; more-specifically, - refers to-devices which are placed .- = »
-~ - against or in proximity to the body of the wearer to absorb and contain the various :
exudates discharged from the body. The term "disposable” is used herein to describe
20  absorbent articles which are not intended to be laundered or otherwise restored or
reused as an absorbent article (i.c., they are intended to be discarded after a single
- use and, preferably, to be recycled, composted or otherwise disposed of in an
environmentally compatible manner). A preferred embodiment of an absorbent
article is the disposable absorbent article, diaper 20, shown in Figure 1. As used
25 herein, the term "diaper” refers to an absorbent article generally wom by infants and )
incontinent persons that is worn about the lower torso of the wearer. It should be
understood, however, that the present invention is also applicable to other absorbent
articles such as incontinent -briefs, incontinent undergarments, diaper holders and
liners, feminine hygiene garments, sanitary napkins, training pants, and the like.

30 Figure 1 is a plan view of the diaper 20 in its flat-out, uncontracted state (i.e.,
with - elastic induced contraction pulled out) with portions of the structure being
cut-away to more clearly show the construction of the diaper 20 and with the portion
of the diaper 20 which faces or contacts the wearer, the inner surface, oriented
towards the viewer. As shown in Figure 1, the diaper 20 preferably comprises a

35  containment assembly 22 comprising a liquid pervious topsheet 24; a liquid
impervious backsheet 26 joined with the topsheet 24; and an absorbent core 28



20 absorbent articles which are not intended to be | aundered or otherw se
restored or reused as an absorbent article (i.e., they are intended to be
di scarded after a single—use and, preferably, to be recycl ed, conposted or
ot herw se di sposed of in an environmental ly conpati ble manner). A
preferred enbodrnent of an absorbent article is the di sposabl e absorbent
article, di §di21943, shoWwn :in Figure 1. As used herer ny t hePCHEMANAEper "
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¥ 5% dnd a periphety which is-defined:by the outer-perimeter.or edges of the.diaper 20 . .. . .

in-which the longitudinal edges are designated 56 and the:end edges are designated

$8. The inner surface 44 of the diaper 20 comprises that portion of the diaper 20

20 which is positioned adjacent to the wearer's body during use (i.e., the inner surface

44 generally is formed by at least a portion of the topsheet 24 and other components

joined to the topsheet 24). The outer surface 46 comprises that portion of the diaper

20 which is positioned away from the wearer's body (i.c., the outer surface 46 is

generally formed by at least a portion of the backsheet 26 and other components

25 joined to the backsheet 26).  As used herein, the term "joined” encompasses

. configurations whereby an element is directly secured to the other element by affixing

‘the élement directly to the other element, and configurations whereby the element i is

- indirectly secured to the other element by affixing the element to. intermediate

- member(s) whith in tumn are affixed to the other element. The first waist region 50

3 - and the second waist region 52 extend from the end edges 58 of the periphery to the

crotch region.54. The first waist region 50 comprises a central region 60 and a pair

of extensible side panels 30 which typically comprise the outer lateral portions of the

first waist region 50. The second waist region 52 comprises a central region 72 and a

pair of ear flaps 62 which typically comprise the outer lateral portions of the second

ss  waist region 52. The extensible side panels positioned in the first waist region 50 are
designated 30 while the ear flaps in the second waist region 52 are designated 62.



the plane of the diaper that is generally perpendicular to the |ongitudinal
direction (whicch divides the wearer into front and back body hal ves). The
diaper 20 is shown in Figure I to have an 1 nner suarface 44 (facing the
viewer in Figure 1), an outer surface 46 opposed to the inner surface 44, a
first waist region 50, a second waist region 52 oppoesed to the first wai st
regi on 50, WOM™6AT3sh regi om 54 ~posi ti vned:between the=first REVERIPAS on 50
and the second wai st region 52, and a perlp*ﬁgy-mhich i s defined by the
—out er perineter or edges of the di apgr whi ch "the | ongitudinal edges
are designated 56 and the end edgés are -tfesi gnated 58. The inner surfacte 44
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absorbent core 28 may be assembled in a variety of well known configurations,
preferred containment assembly configurations are described generally in U.S. Patent

20 3,860,003 entitled "Contractible Side Portions for Disposable Diaper” which issued
to Kenneth B. Buell on January 14, 1975; and U.S. Patent 5,151,092 entitled
"Absorbent Article With Dynamic Elastic Waist Feature Having A Predisposed
Resilient Flexural Hinge" which issued to Kenneth B. Buell et al., on September 29,
1992; each of which is incorporated herein by reference.

25 ' The absorbent core 28 may be any absorbent member which is generally
compressible, conformable, and rion-initating to the wearer's skin, and capable of
absorbing alid, retaining liquids such as urine and other certain body exudates. As
shown in Figure 1, the absorbent.core 28 has an outer surface 64, an inner surface
66, side edges 68, and waist edges 70. The absorbent core 28 may be manufactured

1% in a wide variety of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent materials commonly
used in disposable diapers and other absorbent articles such as comminuted wood
pulp which is generally referred to as airfelt. Examples of other suitable absorbent
materials include creped cellulose wadding; meltblown polymers including coform;

35 chemically stiffened, modified or cross-linked cellulosic fibers; tissue including tissue
wraps and tissue laminates;, absorbent foams; absorbent sponges; superabsorbent



conprises at |east an adsorbent pore 28 and preferably an outer covering

| ayer conprising the topsheet 24 and the backsheet 26. When the absorbent
article conprises a separate—hol der and a |liner; the contai nnent assenbly
22 generally conprises the holder and the liner (i.e., the contai nment
assenbly 22 conprises one or nore |ayers of material to define the hol der

whit:ie the |{yefyenssapri ses -an absor bent—conposi t'e such~as a POPEEEME253a S
backsheet, and an absorbent core.) Generally jhe containment assenbly 22
CORpr i seSwfhe mai n structure of the diaper with other .features~-added .to -y

“formthé conposite diaper structure. Thus, the contai nnent* assenbly 22 for ‘=
t he -di aper 20 generally conprises the topsheet 24, t-he backsheet 26, and '
t he absorbent core 28. Figure 1 shows a preferred enbodi nent of t he
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. length and. . wi dth H!é‘ge ; ons generally lar ger than those of . the aborbent -
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edges 70. The abso core,28 y _be nuf.ac d 30 de v
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i ncl udi ng cof orm etal. on June 16, 1987; U.S. Patent 4,888,231 -entitled "Absorbent Core vmgA
Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. Patent
20 4,834,735, entitled "High Density Absorbent. Members Having Lower Density and
Lower Basis Weight Acquisition Zones", issued to Alemany et al. on May 30, 1989.
The absorbent core may further comprise the "dual core system containing
acquisition/distribution core of _cheinically stiffened fibers positioned over the
absorbent storage cores as detailed in U.S. Patent 5,234,423, entitled “Absorbent .
‘25 Article With Elastic Waist Feature and Enhanced Absorbency” issued to Alemany et
‘al,, on August 10, 1993; and in U.S. Patent 5,147,345, entitled "High Efficiency
Absorbent Articles For Incontinence Management” issued to Young, LaVon and
Taylor on.:September 15, 1992.. All-of these patents are incorporated herem by o
reference.
3 - The backsheet 26 is posmoned adjacent. the outer surface 64 of the absorbent
core 28 and is preferably joined thereto by attachment means (not shown) such as
those well known in the art. For example, the backsheet 26 may be secured to the -
absorbent core 28 by a uniform continuous layer of adhesive, a patterned layer of
. adhesive, or an array of separate lines, spirals, or spots of adhesive. Adhesives which
* 35 have been found to be satisfactory are manufactured by H. B. Fuller Company of St.
' Paul, Minnesota and marketed as HL-1258. An 'exa_mple of a suitable attachment




35 chenically stiffened, nodified or cross-linked cellulosic fibers;
tissue including tissue waps and tissue | am nates; absorbent foans;

a S— ——

PCT/ US96/ 02253 6 iool ynrs; absorbent gelling materials; or any equival ent
material or conbinations of. The configuration and construction of the

absorbent coygoghdssry vary (e.g. the absorbent core may havectaisekrosiss-
caliper zones, a hydrophilic gradient, a superabsorbent gradient, or . ower

average density~and | ower aver.age basis wei gt acquisition.zones; . or may =
conpri se one or=noi& |ayers or structures). However, +t hext ot al nabsorbent
capacity of the,~absorbent core 28 should be corrpatl bl.e-wi t-h the design -
Ioadl ng and the intended use of the di aper 20. The SI ze "and-absor bent

. - zia sb&jﬁ o r.er & - .
anging. fromi nf..,___m#‘t}rodﬁﬂﬁ% " 8 ?ﬁ&ﬁw B%)'Q%gs'sanﬂ -
aSymret ric, nodf fl g g8 &“!‘

wai st regi ok and: Wmhﬁﬂesoll ahm%rchshamssl nAndsthaSmlsld atﬁbﬁheﬁt&MB _'
Exenpl ary absorbee&m sl bevieRal 1@ . ofS Gardaivd i a0 Qe i i pheflen 35
present inventi on@t ‘ﬁg achi eve tanc nd comme succéss
are descri bed @é apPaRiys AR m §Pﬂa‘i gﬂ’“@éﬁsﬂ Lyl 74 jssyed dot
Structures” i ssueSpltlsth onfctober 7| 1976 LBSp?Me&?&S 995%58ktied to Ziecker enil. on

4,673, 402 entltlewovéb&&rﬁeﬁbvgrﬁuobes Példnt' 4342l65k4 %@Qm iﬁ%ﬁ. R

t “al > Pat ent ’ 4,888,
U ST 4™ S o b s s g eyt

U S. Patent 20 4as@hméRSmemst mey edniprisg rheﬂebam,y pﬂsme tlwnﬂs, l\ﬂdﬂﬁfnﬁc bonds)

Lower Densi ty,@nddﬂm h Zanﬁaﬁnen y
et al. on May 30, %’Lﬁ 9. The g‘gsorg{;nt core rra rther corrprlse {:'ﬁ"w
core system cont ﬁmd{' r!“"eore of chemically

stiffened-fibers posi t'l'hmbtbkshzet 26hie mipmidmnb Bduidsa(ecg. © ofife) &fd iepaferatily | N

U S Patent 5,234 | ?ﬂfsﬁ t t.l c_\Mi st
Feat ure and Enhance 5% orlfg;g?/‘ iy ue @Qﬁm, % 6‘?’&%&&8 ﬁ&i’%
. 1993; and.in U S: 7"33'!83 !’Wé’&fe“HltbhtﬂElﬂf |ﬂegubhcyefers to matenals :
' e hich are! ‘compliant and will readily cdnforim 'to the general shapé and contoursof -~ *

the human body. The backsheet 26 prevents the exudates absorbed and contained in
“thie absorbent éore*28from wetting articles which: cohtact:the diaprer 20" suchas = : -«
* -bedsheets and undergarments. Further, the backsheet 26 may permit vapors to
escape from the absorbent core 28 (i.e., breathable) while still preventing exudates
20  from passing through the backsheet 26. Thus, the backsheet 26 may comprise a
woven or nonwoven material, polymeric films such as thermoplastic films of
polyethylene or polypropylene, or composite materials such as a film-coated -
' nonwoven material. An example of a suitable backsheet is a thermoplastic film
having a thickness of from about 0.012 mm (0.5 mil) to about 0.051' mm (2.0 mils).
2s  Other suitable materials for the backsheet 26 include RR8220 blown films and
RR5475 cast films as manufactured by Tredegar Industries, Inc. of Terre Haute, IN.
The backsheet 26 is preferably embossed and/or matte finished to provide a more
clothlike appearance. Another suitable backsheet is a laminate comprising a .
- thermoplastic film secured to a nonwoven web of staple fibers. ' '
30 The topsheet 24 is positioned adjacent the inner surface 66 of the absorbent
" core 28 and is preferably joined thereto and to the backsheet 26 by attachment means
(not shown) such as those well known in the art. Suitable attachment means are
described with respect to joining the backsheet 26 to the absorbent core 28. In a
preferred embodiment of the present invention, the topsheet 24 and the backsheet 26
3s  are joined directly to each other in the diaper periphery and are indirectly joined
together by directly joining them to the absorbent core 28 by the attachment means

kJ




Absorbent Articles For Incontinence Managenent" issued to Young, LaVon and
Tayl or on Septenber 15, 1992. Al of these patents are incorporated herein,
by reference. 30 —+he backsheet 26 is pesitioned adjacent the outer
surface 64 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art. For

- soxanpl e, st he heet 26 mgy-be secured to the absorbent WEEsI8225y a ~ :--
unjformcomq | ayer of adhesive, a patterned | ayer of adhesive, or an
array of sepafate lines, spirals, .or spots &f adhesive. Adhesives which-35
have been found to be satlsﬁactvry are-manufactured by H B. Fuller «€onpany-
of St. Paul, M nnesota and nar keted as. HL-1258. An exanple of a suit'abl e '
att achment WD 96/ 27352

: PCT/ US96/.02258 7‘ g,gﬁm onp#i si:pg an open pat tern network. of »f il dva&ht § . of
ddhesive’is dlsc 0Se U_§;‘_Pat.ent 4,573,986 .entit S
'\NiSt.6- Cornit ai nfent  GaFhReep compliant, 4"% é‘tfﬂ “%Y“%%‘Q%%%&S%W

. 1986.. Anét her sumbpm,tmupheet Manpreﬁmhu hwdmgerwuerpamrtmémush (eg.

_-;-.-.__.adhe5| ve . fil aman{‘ﬁmﬁ 'ﬂ& ,tpgﬁdkgégg | & guitablé lt t2a0may:behe.

appar atus and ne S s S. Pate

L 11 J
on October 7, s19manufagtur °8 RtW@em@g“\“f“;‘g‘éd"% Eabc? er,&‘gF’ an - .
Novenber 22, 197w¢mameﬁhnsaosmvwermmwm s ade 27,

,1989. Each of thﬁéﬁd ?E&ﬂﬁl ,g.ﬂﬁ&{ I stér sHpolyprépylenedibers), ora . -
e Y B G "Mﬂeﬂﬁﬁfﬁﬁﬁ@b topigh 260 Pi?fﬁ'i‘i’@s“ﬁ foi
att achment - means hgdro lmmmlrte mdlatehheswmet‘aehmﬁ'qm rkﬂﬁlﬂs Vd!!° in -

4 t. .The b { & 3
..p{“gf 2; abi y ﬁd 3?&9@&3@?@ tﬁﬁ(ﬁhﬁ“&nﬁﬂaeh'lﬂ tHeCibsdrBént .cobe 28 Gile. 38 rdv&nt & 3

i quid inper vi ousewt)- cffi the & ?‘#s'éeﬁéset ¥ I"‘i@"ﬁ?ﬁ’t i t ff H1er tfh S‘?hﬁép

"flexible" refer suffsee ot topbhieet 24 ishiredteditcebe bydsophilie: scathat liquids rwal&mer

conformto the g @M %ﬁ imini3BestHOMCRlRO6Y that blyercddéc et
26 prevents the g‘)@ﬁ%ﬁes sor gﬁ ggco ained jn t%o%@s&r l{%ps%e&%@ﬂ&ﬁ
-f rom vet ti ng art will 8owoff the tem% Father QPQ ét‘ =
B : 15 “being “dhsoibed b ““"thé ‘dbsorbetit core - 28” - FThe ‘topsheet 24-tan-be- rendered - 35w

hydrophilic by treating it with a surfactant. Suitable methods for treating the

surfactant and immersing the material into the surfactant. A more detailed discussion

of such a treatment and hydrophilicity is contained in U.S. Patents 4,988,344 entitled

20 "Absorbent Articles with Multiple Layer Absorbent Layers” issued to Reising, et al

on January 29, 1991 and U.S. Patent 4,988,345 entitled "Absorbent Articles with

Rapid Acqumng Absorbent Cores" issued to Reising on January 29, 1991, each of
which is incorporated by reference herein. .

There are a number of manufacturing techniques whxch may be used to . .

25 manufacture the topsheet 24. For example, the topsheet 24 may be a nonwoven web

of fibers. When the topsheet 24 comprises a nonwoven' web, the web may be

. spunbonded, carded, wet-laid, melt-blown, hydroentangled, combinations of the

. above, or the like. A suitable topsheet 24 is carded and thermally bonded by means

well known to those skilled in the fabrics art. A satisfactory topsheet 24 comprises

30 staple length polypropylene fibers having a denier of about 2.2 As used herein, the

- term “staple length fibers" refers to those fibers having a length of at least about 15.9

fnm (0.625 inches). Preferably, the topsheet 24 has a basis weight from about-18 to

- about 25 grams per square meter. A suitable topsheet is manufactured by Veratec,

Inc., a Division of Internationa! Paper Company, of Walpole, Mass. under the

33 deslgnatxon P-8.
The dmper 20 preferably further comprises elasticized leg cuffs 32 for

v veanshdet 24 withivat stirfactant include - spraying ‘the-topsheet 24 -material with-the:c.oem.



bedsheets and undergarnments. Further, the backsheet 26 may permt vapors'to

escape fromthe absorbent core 28 (i.e., breathable) while still preventing.
mepmwmghﬁmm Thus, —ttebacksheet 26-——

may conpri se a woven or nonwoven material, polyneric filns such as

thermopl astic filns of polyethylene or polypropylene, or conposite

mat er i ehs: speheeasa fitkm coated nonweyven material. An exargiTasobnzss . -
sui t abl e backsheet is a thernDpIastic'filn1hSV|ng a thickness of from about
-0.012 mm (0.5.4 1) to about 0.051 mMmz(2.0 ni 25. Other suitable .
mat-@& i al s or the backsheet 26 incl ude. RR8220 blomn filnme and RR5475 cast - &
-filme as manufactured by Tredegar Industries, Inc. of Terre Haute, IN. The . =3
backsheet 26 is preferably enbossed and/or nmatte finished to provide a nore s
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range of ‘materi al élamdhvug tbdrmﬁ& mm agasketing auff and achasrier quffy t Whilel each
plastic films; of ey gctbd 83k4'icbe il s ofthe 14PBEHIS!

o Lon fibers), s ﬁ“ o e s n@%gsc@% L N e
~ pref erably ade’ opm&db};dmmm’m«mgbuﬁ'@s ubsﬂnhetb in fthe - Meewfemd’d iUSrom
| i qui ds whi ch havpaaﬁgsmow
§omom o amiglew s o os s The diaper:20 preferably-further-comprises an -elastic waist feature 34 that - - o
o i helps provide improved fit and containment. The elastic waist feature 34 is that
* portion or zone of the diaper 20 which is intended to elastically expand and contract
20 to dynamically fit the wearer's waist. The elastic waist feature 34 preferably extends
longitudinally outwardly from at least one of the waist edges 70 of the absorbent core
28 and generally forms at least a portion of the end edge S8 of the diaper 20.
Alternatively, the elastic waist feature 34 may overlap one of the waist edges 70 of
the absorbent core 28. Disposable diapers are generally constructed so as to have
25 two elastic waist features, one. positioned in the first waist region 50 and one
| positioned in the second waist region 52, although diapers can be constructed with a
single elastic waist feature. If a diaper has two elastic waist features, they may be
identical to one another or different from each other depending on the desired fit and
~ containment properties. Further, while the elastic waist feature 34 or any of its
10 constituent clements can comprise a separate element affixed to the diaper 20, the .
elastic waist feature 34 may be constructed as an extension of other elements of the
diaper such as the backsheet 26 or the topsheet 24, preferably both the backsheet 26 -
and the topsheet 24. The waist feature 34 may be constructed in a number of
different configurations including those described in U.S. Patent 4,515,595 issued to
35 Kievit et al. on May 7, 1985; U.S. Patent 5,026,364 issued to Robertson on June 25,
1991; and the above referenced U.S. Patent 5,151,092 issued to Buell; each of these




t hrough the topsheet 24 and are contained in the absorbent core 28 (i.e. to
prevent rewet). If the topsheet 24 is made of a hydrophobic material, at

| east the upper surface—of—the topsheet 24 is—treated to be hydrophlllc SO
that liquids will transfeer through the topsheet nore rapidly. This

di m ni shes the likelihood that body exudates will flow off the topsheet 24
rat her thagigsinnss2drawa-t hrough. t hest opsheet 24 anrg bei ng FocTwseeepssy t he
absorbent core 28. The topsheet 24 can be, rendered hydrophilic by -
treating it with a surfactant. Suitable met Hbds far treatd ng the.topsheet
24 with a surfactant incltude spraying the topsheet-*24~material with the
surfactant and-i tmersing.the material- into the surfactant. A nore detailed
di scussi on of such a treatnent and hydroph|I|C|ty is contained in U S
Patents 4, 9885 344k b ﬁﬁb Hekir by référemtecsswi th Mul tipl e.Layer
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herein, the 4&r nelediénitir@ phtilityof elehRhs oiha:t wmetdiapuﬂomt&wqﬁmnhmrnseas

24 has & basis vEFH i o%im}@?‘&owﬁﬁwsbsoﬁﬁ@ Sk B Yonidehts pRPREAC

sui tabl e topsheeﬁl!ﬂssfmumme aenterials\including, filmnlaminagesDinohwovan laminates; onal
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20 preferably furt h corm Wwﬁﬁtrlesm zet%I %rlajsfiglessxﬁg foerlsasare 8%27352

PCT/ US96/ 02253 pect pan
T 3T t‘he’art The' éar flaps 62'may be‘joined to- the*commmnent assembly-22 by any means-~
. as known in the art; for example the ear flaps 62 may be continuously or

TR nnermittentlyé’ borided ~to- the. containment -assembly--using :heated -or unheated ... ..
- adhesive; heat bonding, pressure bonding, ultrasonic bonding, dynamic mechanical
~ bonding or any other method that is known in the art.

20 ~ The diaper 20 additionally comprises an extensible side panel 30 d:sposed
adjacent each longitudinal edge 56 of the containment assembly 22 of the diaper 20,
preferably in the first waist region 50. (As used herein, the term “disposed® means
that an element(s) of the absorbent article is formed (joined and positioned) in a
particular ‘place or position as a unitary structure with other elements of the

2s  absorbent article or as a separate element joined to another element of the absorbent
article.) The extensible side panels 30 provide an elastically extensible feature that
provides a more comfortable and contouring fit by initially conformably fitting the
diiper to the wearer and sustaining .the fit throughout. the time of wear well past

. when the diaper has been loaded with exudates since the extensibie side panels 30

30 - allow the sides of the diaper 20 to expand and contract. The extensible side panels

. 30 further provide more effective application of the diaper since even if the diaperer
fits the diaper to the wearer asymmetrically, the diaper will "self-adjust” during wear
to attain an improved fit. The extensible side panels 30 of the present invention also
provide imiproved dynamic fit about the waist as well as the thigh of the wearer,

35 reducing the possibility of sagging and gapping both at the waist and about the leg

* that can cause leakage, while increasing freedom of motion and wearer comfort in




providing inproved containnent of |iquids and ot her body exudat es. Each
el asticized leg cuffs 32 nmay corrpri'se several di fferent enbodi nents for

requcing the Teakage of body exudates T theteyg—regi ons (Thegtegewhf—ean——

be and is sonetines also referred to as | eg bands, side flaps, barrier
cuffs, or elastic cuffs.) U S. Patent 3,860,003 descrl bes a di sposabl e

di aper whi ckygdepyssdes a contracti bke | eg openi rg havi ng a sperusdsamesand one-
or .nore elastic nenbers to provide an el astigcized | eg cuff (gasketing

cuff). U S Patent 4,909,803 entitled.Di sposla?bl e Absorbent Article Having

- El asti zi ed Fl aps” i ssued to Azi z et "al . on~March 20, 1990, descri-bes a

"~ di sposabl e di aper havi ng '=stand-up™. el asticized.flaps (barrier..cuffs) to-
|rrprove the contai nnment of the |leg regl ons. U S. Patent 4,695,278 entitled
"Absorbent Articl eachaydand -Duidl “Euffis" i ssued t@rLawson on. Sept’enber 22,

U987 describes o SPRML i bR Bt bl et M@%&%@%ﬁfkeﬁ' "
confi gured so as Panelsc30sdisposed inthe firsy wristregion 50; altermatively;-the didpep20 mayrbe er
cuf;s - glr el astlcmﬁdéamwmab s 3004 cﬁb&ﬁiﬂﬁlsao%ﬁdlvmkt énﬁiorm
0 S Pacent 3. Bootigh e BEUES, %&P% %%%% r'aesf-ﬁ@sik&e
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.\tmgu 2|t afS te?}: ;Irle ngmtba&m»wtsmnmuszwan&xome ﬂlamer?gﬁtr/ﬁgsaeogy letifieied
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outwardly from at Ul-%agﬁtﬂﬁrﬁ-‘&if’csﬂelmdstp o %Mmﬁsdﬁﬁhﬂ SoP&teﬂB .

and general | y:torammsj mﬁh@vmgp e:falt&aﬂwﬂsi 1990:2and? S itk Ap

edges 70 of 1 he agEH AR, PELSEN ety Afrorteml Afed Ve‘%ﬁwﬁ“@m&pﬁ%
constructed so asSide Panelst, filed in-thesiame ofdMiguelfARabiess et alnon Novembemif) ll993t he
first waist regi o&cﬁgfmhm&mﬁaﬁmﬂ Refefticsecond wai st region 52,

e aqébe%'a&r%@af“c fEisble G pael 30,

“ another , or*di 1§ er castict waisti featnrisi¥4yanddelpsticited Jegycuffs 32) emay dad ¢onstracted - from~ -

c ]gnt ?I n ggnt pr OPette:he:ﬂ?ne @d%ﬁ@i«b%&&ﬂﬁ:ﬁhﬁﬁ&h&aﬁ’a'tm Eeriﬁ%ﬁ?&d @it

“URE G aper 20, t hUKE P SFRabiEIp v Suhef Fortos i apete durh 8¢ dhp absorhent core,
ext ensi on of ot hebacksheete topsheet, faktenntawemandlmrahe tehtirebdiapes lbectongtucted ifiom
topsheet 24, pref ghéiiible 438 cOnthd2ible faket{ai ¥nodA in the art. Preferably, the composite of the
20  present invention, generally indicated as 200 in Figure 2, is used to render portions or
the entire diaper extensible and contractible. The composite 200 is preferably
comprised of at least two web materials, first web material 250 and second web
material 252, bonded to one another at 290 in a regular or irregular pattern. First web
- material 250 and second web material 252 may be the same size or different sizes, (e.g.,

2s  they may have similar or different length, width and thickness dimensions). The

composite 200 may also comprise three or more webs if so desired. For example, -
additional webs may be added to improve comfort, increase bulk, and increase
resiliency of the composite. The term "web", as used herein, refers to a sheet-like

material comprising a single layer of material or a laminate of two or more layers.
© 30 ~ Figure 2 is a plan-view illustration of one embodiment of a composite according

" to the present invention.., The embodiment shown in Figure 2 comprises a first web
material 250 in a relaxed condition and a second structural elastic-like film (SELF) web

material 252 in a stretched or elongated condition. Examples of SELF. webs are.
disclosed in International Application WO 95/03765, entitled "Web . Materials
35 Exhibiting Elastic-Like Behavior", published February 9, 1995 in the name of Chappell
© etal whichis incorporated herein by reference. In the embodiment illustrated in Figure

)



and the topsheet 24. The waist feature 34 may be constructed in a nunber of
different configurations including those described in U S. Patent 4,515, 595
issued to Kievit et al—en—May 7, 1985; U.S. Patent 5,026,364 issued to
Robertson on June 25, 1991; and the above referenced U S. Patent 5,151, 092
I ssued to Buell; each of these WD 96/ 27352
- PCT/ US96/ O3%§ 3¢/s73%£r ences bei ng i mcor por ated~heretn hy et PCHOS®S/02253 a - -
preferred enbodi nent of the present invention, the diaper 20 al so conpri ses
ear flaps 62-that extend laterally-outwardl 12 fram each |6ngitudi nal edge
" 56°0of the contai nnent assenbly 22 in the second wai st~ region 52. The ear. ==
-~fl-aps 62 provide a structure to which #he fi.rst waist. region 50 can be . ;;
_attached to encircle the | egs and wai st of- the mearer The ear flaps 62 nay

El'ﬁléeegp 71 aps, o2 et 00%4?‘%% ‘S‘“é"e'ﬁf AR
more "of the di apefmalednle _' ﬁﬂﬂé"t’s%ﬁé@bmmwotmmm

- 261 Al ternati vel becédiﬁu&aﬂofmxﬁ&e f' "i"corrprﬁse a separate el enent zor a -_---::t;:.;_f_: '
pIurality of elenents s oot Eﬁﬁﬁ”"’llﬁﬁ S S .
‘the ear flaps 62 incl a‘ﬁ? woven weg nonwoven weLgs ﬁ?‘ inc ns aid
-~ polymeric fil ps: mmeormmehwgh jsrgeneraliy, perpendicular to ﬂm'egsrm

nonwoven' | ami nat eenterfifie. ZEhe SELF aveb 15211 preferably ebﬁﬁﬁwsubmmsmtm Rw

6 the ext ensi bl &%k%ﬁk@@ﬂﬁig :""W‘?“"?rﬁ'é@fsfﬁs A%, %‘?géf%%y |

"be joined to thesushas m%!’éh'ﬂlﬂb ‘Q‘!

for exanple the paNeth Wﬁ&l&nw&mmbmpbtygfsﬂywnbaww
Lsnarﬁg?°gﬁz's£:$§feg@f **J#?Wm@a@%ﬂaﬁﬁﬂmdmﬁﬂefﬁi@ﬁ' N T—
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| ongi t udi nal edge 56 S f the.diaper 2
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St ' .U_C_t_l_J_r.e w t.h Ohﬂeecrtloxellﬁ'on%& tﬁe Sléilj’ web with an elastic-like behavior in response to an

first region 264 and a second region 266. The SELF web also includes transitional
regions 265 which are at the interface bétween the first regions 264 and the second
20 regions 266. The transitional regions 265 will generally exhibit complex combinations
of behavior of both the first region and the second region. It is recognized that every
embodiment of SELF webs will have transitional regions, however, the SELF webs are
“largely defined by the behavior of the SELF web material in the distinctive regions
. (e.g., the first region and the second region).” Therefore, the ensuing description will be
2s  concerned with the behavior of the SELF web material in the first regions and the
second regions since the SELF web is not slgmﬁcantly dependent upon the complex

* behavior of the transitional regions. '
The SELF web 252 'has & first surface and an opposing second surface. In the
embodiment shown in Figure 2, the strainable network includes a plurality of first
30 regions 264 and a plurality of second regions 266. The first regions 264 have a first
axis 268 and a second axis 269, wherein the first axis 268 is preferably longer than the
* second axis 269. The first axis 268 of the first region 264 is substantially parallel to the
longitudinal axis of the SELF web while the second axis 269 is substantially parallel to
the transverse axis of the SELF web. Preferably, the dtmenslon of the second axis 269
35 of the first region, (i.c., the width of the first region), is from about 0.01 inches to
about 0.5 inches, and more preferably from about 0.03 inches to about 0.25 inches.
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" applied and sibsequent ‘teleaséd elbngmo:i “*Thé strainablé network includes at feasta--- =



25 absorbent article or as a separate elenment joined to another el enment of
the absorbent article.) The extensible side panels 30 provide an

grasticarTy extensibie reature tiat provides a nore conf ortabre amd
contouring fit by initially conformably fitting the diaper to the wearer
and sustaining the fit throughout the tine of wear well past when the

di aper hasvoeessemszaded with exudat es since the~extensiBl e - SHCERAUHMAASE~=30 30
all ow the sides of the diaper 20 to expand 3 d contract. The extensible

© side panel's 30 fu4rther pFr-ovi de nore effecti appl i cat+on of the di aper

t he di aper mnIL 'sel f-adjust” during wear to attalm an’ |nproved fit. Ehe
extensi bl e side panels 30 of the present invention -al so provi de i nproved
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“wear er #conf or t#i is substaws] o-th sverse
- PCT: USQS{ 02253 \Wdimensioh b€ théi seoerd Bk 271 bhﬂ:epemﬂn‘esmn,v(é.ni, |tlimwhhleb£thttjegoddas
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al ternativel-y, t%% é'rgm%a&% mhésgglnéb@%w )[Qﬁhékaﬂo‘;%ﬂ%ga S| yban ,8bo t
di sposed in the 9&6@%&%5 ‘bﬁ‘&! %{“Peg}‘cﬁi‘%o
and the tsegond \Weégidns 264 afd the 2ecodlliregi memwm.awm ptending Bﬁithﬁoixslye.
constructed..in. a,nu o
' ext énsi bl e* i de &%@?@ﬁ%‘%ﬁ%@‘f‘%&&@“%w@%ﬁ‘ﬁi g@b@-ﬁ%ﬁrﬁ ent | tl ed
"Di sposabl e Di aper HaFhefrstmgion:264-hassen elagtigapodulps b and across-sectignal eacAl.
15, 1989; U.Se PaheBécofid region 286 has it elisticandiuha/EY dnda @bssadectional dvy A3, 1983,

gatsen'ltaafé\gglt | ga??gn7ggh iﬁ? @%&%@% n?tlgﬁlﬁﬁrbgsor ben 2‘?% (!'F%M >

Mul ti-Directionafformedtrauchythat theSELE meb exhibits 2 sesistive foree along an mxis) which iny
Robles, et al. OmMyeeatmé m&&mé@&aoomah iPsubsrantidily iparall€lao tilongitudinabids N

0y Lol S o SEEr SR8 Bk R 55 15 b it 2L o W Geeion,

“euf f§ 32) reiis bie sihistaatiallycpagallel mmheelonmwmnmmdrm:nbﬂv term Sformed

known in the art refbdd 16¥hd Erestich ¢S HEdied StruétufPdr geontetycupdithe SELF weéd tnawe J

- other. portlons. ofuf S sandd ally retain the-d 3iredd e sorbenmt &2y When itiis not subjected o -

any externally applied elongations or forces. A SELF web of the present invention
is preferably comprised of at least a first region and a second region, wherein the

20 first region is visually distinct from the second region. As used "herein, the term
“visually distinct” refers to features of the SELF web material which are readily
discernible to the normal naked eye when the SELF web material or objects
embodying these SELF web material are subjected to normal use. Preferably, the
first region has a “surface-pathlength" less than that of the second region, as

25 measured parallel to a predetermined axis when the material is in an untensioned
state. As used herein, the term "surface-pathlength” refers to a measurement along
the topographic surface of the region in question in a direction parallel to an axis.
The method for determining the surface-pathlength of the respective regions is set
forth in the aforementioned International Application WO 95/03765. '

30 Methods for forming SELF web materials include, but are not limited to,
embossing by mating plates or rolls, thermoforming, “high pressure hydraulic
forming, or casting. While the entire portion of the SELF web has been subjected to -
a forming operanon, the present invention may ‘also be practnced by subjecting to
formation only a portion of the web. :

3s In the preferred embodiment shown in Figures 2 and 2A, the first regxons
264 are substantially planar. That is, the material within the first region 264 is in



backsheet, topsheet fastening systemand/or the entire diaper be
constructed from extensible and contractible materials known in the art.
Preferably, the conpositeof the 20 present rfawvention, generally indicated
as 200 in Figure 2, is used to render portions or the entire diaper
extensi bl e and contractlble Thé conposite 200 is preferably conprised of
at | east {Swyomglrspt eri dts, first web material 250 and Sec arcr/ussenamlscr i.al
252, 'bonded to one another at 290 in a regular or irregular pattern. Fi rst
. web material 250 and second web“material 25Z'may be the sane.size or.
“different 'sizes, (eg., 25" tﬁéy may have similar or different.  l-ength, mndth :
~and thi cknéss dlnen5|ons) ~The conposite 200 may al so conprise three or-
nmore webs jf so de5|red . addi tional webs may be added to
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“illustrated in Fﬁguwéecond\wss?a?méiast about 1:1, or greater, and more preferably at least . |
PCT/ US96/ 02259 2abédle f orgréat@nd second web materials 250 and 252 are eac:h

constructed of a sin I I e nd/-or
seconduweb mat er i a: sgﬁﬁﬂﬁéf%?%é@h‘%&é%%ﬂ\gggdhﬁg? ‘8?"47&?

| ayers. The SELFonesnother hy sinfopmed areas,cessentislly, unembgssedd on siebassed, corl simply 1,
and a transver Seféﬁneh%%ﬁém 8RAET kaéi&abxs,, thehiis-fikd aeaeﬂermla&enﬂeandé&ul ar

to the longitudin centerline. 'ﬁ-gm%' SEBF weF 252 rebib%co ri sed of

+.substantially P“?Pﬂe’&f‘ AP
al so be conprisseer firito sl ajor 8r$’35siﬁ the rdshlpcﬂlmm;%m mare: bm:a@ylw@w oot
density pol yeht ylﬂ%hl(ééi&%u mtai@cdnﬁ BuclBhEvihy nd GhisAh&d dreibetlbentthem. hi gh
> gensity pgl yethylene. (l'ﬁeD%@t reguon &&yﬂﬁ%zls%&%dar%g{o%u“ each-have-a-"projected. .- .. .. .-
pathlength”. As used herein, the term “projected pathlength” refers to length of 2
shadow of a region that would be thrown by parallel light. The projected pathlength
20 of the first region 264 and the projected pathlength of the second region 266 are
' equal to one another.,
~ The first region 264 has a surface-pat!ﬂengm, L1, wluch is less than the
surface-pathlength, L2, of the second region 266 as measured topographically in a
direction parallel to the longitudinal axis of the SELF web while the SELF web is in
23 an untensioned condition. Preferably, the surface-pathlength of the second region
266 is at least about 15% greater than that of the first region 264, more preferably at
least about 30% greater than that of the first region, and most preferably at least
about 70% greater than that of the first region. - In general, the greater the surface-
“pathlength of the second region, the greater wﬂl be the elongation of the SELF web
30 before encountering the force wall.

What makes the SELF web particularly well suited for use in absorbent
articles is that it exhibits a modified "Poisson lateral contraction effect” substantially
less than that of an otherwise identical unformed base web of similar material
composition. As used herein, the term "Poisson lateral contraction effect” describes

3s  the lateral contraction behavior of a material which is being subjected to an applied
elongation. Preferably, the Poisson lateral contraction effect of the SELF web of the




" FegikonsF264iand t oa%ﬂewwm whie ther SELF wwdub

bl ends thereof of the above and other materials. Exanples of other suitable
polymeric materials include, but are not limted to, polyesters,

pol yur et hanes, co rs, and breattabte

pol yners. The SELF web 252 includes a "strainabl e network” of distinct

regions. As used herein, the term"strainable network” refers to an

1 nt er connecwabsanss2i nterrel at ed group of regions which are mMETUS%H2153

ext ended to sonme useful degree in a predeternined direction providing the

- SELF web with.an el astic-1ike behavior in régkonse.lo an applied and
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f4+rst region 264 and a=second - reglon 266... The SELF web al so incl udes . T
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269. The first aM ‘tﬁm%'r ?%%QQ%WY%RWP‘g%Q\‘ﬁ?‘eI
to the |ongitudi megiomisifeonvibouh2%3&BPout®0%)hnd moteprefembly frbntabout 3%30iabout _
substantially parsgbf el to the transverse axis of the SELF web. Preferably,

t he di nensi on of the cond I §.,269, 35 f, e first Ke) t he

wi'dth of -the first "8?6 ‘"fa‘l)é"?F %Bﬁt“c’)'ﬂdb "Frﬂ':ﬁ@%‘ q%b&fg'b“ﬂs‘?ﬂaﬁ%s
ahd hor e prefier atﬂn}eﬁal ol Mlyﬂla%a ilaig¢iPoissonlatetal cotrton efftvesi.e., they\@ill- - # - ..
96/ 27352 neck down" as they elongate in response to an applied force. SELF web materials
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----- of the present invention:can be«designed to moderate if not substantially-eliminate the: . ; -«
' ' 'Poisson lateral contraction effect. '

For the SELF web 252 and the composite web 200, the direction of applied
20  axial elongation, D, indicated by arrows 280 in FIG. 2, is substantially perpendicular

to the first axis 276 of the rib-like elements 274. The rib-like elements 274 are able
to unbend or geometrically deform in a direction substantially perpendicular to their
first axis 276 to allow extension in the SELF web 252 and therefore extension of the

composite web 200. .
25 Referring now to Figure 2B, as the SELF web 252 is subjected to an applied
axial elongation, D, indicated by arrows 280 in Figures 2 and 2B, the first regions
264 having the shorter surface-pathlength, L1, provide most of the initial resistive

force, P1, as a result of molecular-level deformation, to the applied elongation. .

Meanwhile, the rib-like elements 274 in the respective second regions 266 are
30 experiencing geometric deformation, or unbending, and offer minimal resistance to
- -the applied elongation. As the axial elongation increases, the rib-like elements 274
approach alignment with the applied elongation. That is, the second region is
exhibiting a change from geometric deformation to molecular-level deformation.
This is the onset of the "force wall” as used herein, the term "force wall”, refers to
35 the behavior of the resistive force of a material during elongation wherein at some
point, the force resisting the applied elongation suddenly increases. Referring now to



The second regions 266 have a first axis 270 and a second axis 271. The
first axis 270 is substantially parallel to the |longitudinal axis of the
SELF web, while the second—axis 271 is substantially parallel to the

transverse axis of the SELF web. Preferably, the dinension of the second

axis 271 of the second region, (i.e., the width .of the second s region),
is from abgigeshefdd i BChes 'to about* 2.0 |nches and nore pr BEHDSAOI2S3If r om
about 0.125 inches to about 1.0 inches. he preferred enbodi nent of

Figure 2, the first regions 264 and the secl nd regi ons—266 are-

substantial l'y Fnear; "extendifhg conhtinuously in a di'fection substanti aI |y
paral l el to -the- Iong+tud| nal axis gf the SELF web.- The first region 264 has
an elastic m)dul us E1 and a cross-sectional area Al. The second regi on 266
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material are
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subj ected to norhmmlxmﬂﬁnpbmm"é 5? 6i r st regi on has a
"surface-pat hl engt h" The SRaxirhan ab:%l: ddearringcwhile theyisecond aregidh enpesiencesi

arallel to a predeter, ed axis t n
gt ate. As usedphgwn%% {ﬁ? F“e‘ﬂﬁlt%wé of The KL 366" Fhe

ers
medsureffent aibﬁwmemdgﬂqﬂw@wmd&@fdﬂw qﬂ”ﬂ‘%@'&%‘ﬂeﬁ- And-
direction parall %ht‘ioﬁEBQ)yrmé Barent{to rwitieli the surfiicepathlength of the second

S orehent ohed” IEEReTaN e BERET-PapleBRIGDthd gk Bpicn Yol toé Borhiion of the.
form ng SELF vvebcompmwnambsl ncl ude, but are not limted to, enbossing by
mating plates or rol hgpentthe'SERFOWED ) subjéctdtl to & applied helotigation, ahé SELFnweb or
casting While the el e bk ks befivid 5 it ektendd R tHE irbR1R ot Wpplicd S6ngation
" and returns to its substantially untensioned condition once the applied elongauon is
removed, unless the SELF web is extended beyond the point of yielding. The SELF
web i is able to undergo multiple cycles of applied elongation without losing its ability
" to substantially recover. Accordingly, the SELF web is able to return to its
25  substantially untensioned condition once the applied elongation or force is removed.
" The elastic hysteresis curves for the SELF web and the method for generating the
elastic hysteresis curves is set forth in the aforementioned International Application
. WO 95/03768.
Similar to the SELF web, the composnte web, whxch includes the first web ina
30 relaxed condition bonded to the stretched second SELF web, exhibits an elastic-like
behavior. as it extends in the direction of applied elongation and returns to its
substantially untensioned condition once the applied elongation is remaved.. The
composite is able to undergo multiple cycles of applied elongation without losing its
ability to substantially recover. Accordingly, the composite is able to return to its
ss  substantially untensioned condition once the apphed elongation is removed.
‘While the SELF web may be easily and reversibly extended in the direction of



a formng operation, the present invention may al so be practiced by
subjecting to formation only a portion of the web. 35 In the
A _Ar o

preferred enbodi nent shown in Figures 2 and ZA, the first regrons—264—
substantially planar. That is, the material within the first region 264 is

in WD 96/ 27352 _

PCT/ US96/ 02 Q9627382 st ant i &F 1y condition before and after pdwussogmsi on
step undergone by the SELF web.” The second r?le ons 266 include a plurality
of raised rib-like elements-274. -~The rib-Iike el enents 274 may_be
enbossed, debossed or a combi nafion théreof. .The rib-1ike etenents 274
have a f| rst or mmjor axi’s 276 Which is subs«tantlally parallel-to the
transverse axis of bhﬁ SELF web and a second or mnor axis 277 which is -

substantial ly par#&P® eloagation g a diection ﬂbstmtn!lybb@emhhe'ﬁ?& akis ot
“axi§ 276 of the rubhui&edlm&h@@ﬂﬁ\ﬁfb ﬁ? = and, ref.era.bly
: Ea

| onger than the s e._..:'ﬁgl ﬁﬁﬁﬁ&?‘ﬁ}%‘%r ab;ﬁ"th% 10 o ralig; iy 2 firea

first axis 276 to 1. Slements; Thﬁ‘fognmmfthandlr
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preferably, the wﬁ@’"’rﬂﬁ‘ke el e nts %74 ar e tql{g:gui%hlgwb“vglg%‘lwﬁe
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~Lopographi cal |y ina '‘The depth-and fréquency of rib-like-elements cari also be varied to -control the - -

available stretch of the SELF web. The available stretch is increased if for a given

semmee om0 e frequency ofiribslike elements:: the height.or degree of deformation.impasted on the i

' rib-like ‘elements is increased. Similarly, the available stretch is increased if for a
given height or degree of deformation, the frequency of rib-like elements is increased.

20 The first and second web materials may be comprised of polyolefins such as
polyethylens, including linear low density polyethylene (LLDPE), low density
polyethylene (LDPE), ultra low density polyethylene (ULDPE), high density
polyethylene (HDPE), or polypropylene and blends thereof with the above and other
materials. Examples of other suitable polymeric materials which may also be used

28 incluqe, but are not limited to, polymer, polyurethanes, compostable or

- biodegradable polymers, heat shrink polymers, thermoplastic elastomers, metallocene
catalyst-based polymers (e.g., INSITE® available from Dow Chemical Company and
EXXACT® available from Exxon), and breathable polymers. The web materials
may also be comprised of a synthetic woven, synthetic knit, nonwoven, aperturéd

3  film, macroscopically expanded three-dimensional formed film, absorbent or fibrous
absorbent material, foam filled composition or laminates and/or combinations thereof

~ The nonwovens may be made but not limited to any of the following methods:
~ spuniace, spunbond, meltblown, carded and/or air-through or calender bonded, with
a spunlace material with loosely bonded fibers being the preferred embodiment.

38 The first and second web materials may be made from two-dimensional

apertured films and macroscopically expanded, three-dimensional, apertured formed
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direction parallel to the |ongitudinal axis of the SELF web while the SELF
web is in 25 an untensioned condition. Preferably, the surface-pathlength
of the second-region 266 it at |east about 15% greater than that-of the
first regi on 264 %¥0%en3sar ef erably at | east about 30% greater than that of
the first regton, and nost preferably at lgast about 70% greater than that
of the first region. ‘I n general, the greater” the surface-,pathlength of the
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- of the prior art gl N Bolmee s uppig aycr BT EbE iRIRy C o o Y

- VoBemn an ‘Of ‘thie 3, .- H
'}'lller IR hracs . ven t, ] l’estn. etching . e

, Pl’e&retc!'xed..scondiﬁmﬁum_ re‘: a::; Or Both sides whjje thf .
ing by kTS Which giye 10N Of the stregcy,

85ulkyh""natesis bymmng$ .matena] added bulk. Anh: the o
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material will generally have a | arge Poisson |lateral contraction effect,
l.e., the will "neck down" as they elongate in response to an applied
force. SELF web materirals of the present T1nventiron be designed to noderate
if not substantially elimnate the Poisson |ateral contraction effect. For
the SELF web 252 and the conposite web 200, the direction of applied 20

—@xi al el ongwoveer3sd, i ndicated by arrows 280«.n; FI G~ 2, i s RGO R| |y - ==
perpendicular to the first aids 276 of trma{gt)llke el enents 274. The
P b-1ike el ements 274 are able to unbend or™geonetrically deformin-a -
direction substantially perpendicular -to their firrst axis 276 to al l'ow -
ext-ension in the SELF web 252 and thereforge ext-ension of the eonp05|te web
200. 25 Referrlng now to Figure 2B, "as"the SELF web 252 is subjected

t9 an appl i ed axg Wﬁbﬂﬁh@eb&ﬁ,q"";"'-3'Grf5Mui\h§MOm§hEhﬂyl ﬁ'ille?t@nd*

2' ‘the f t h o} f

orovi des st of ?’ﬁé’%h PR, WE 65 il WGP "Rge@u??%“*‘} bonded ~
mol ecul ar - | evel Mﬂ’rﬂ!‘ ﬂpﬂ‘ﬂlquoﬁﬂppf @be%feon&ﬂ ding. mopbvefeated thycany . o
ri-b- 1 ke:el ement gonvértiondl mnﬁpﬂ:ﬁay -"f'csaﬁcrbeﬂamatemmaﬁbondmg of =

experiencing geogetric de m? {:@Ei | H:JIRL o
resistance t o’ th& Sppre %’8{ W&ﬁh&gwgﬁ&am al onga Ton el egsea e
the rib-1ike el ethentamposite o sxpandnand steptehin an; elastic-fike mannere j Convarsply i 188

That is, the secgjvitah Oﬁbdttﬁuaiﬂ?' Bbadedd compdiite 0 thel abs gre tinded substantlally

e f’r”Zts'ﬁQeé"he"?%w%ﬁ"&t” Blyzo BYF ol Hebgicii ek g oFinhedind " U\ O ol o0 or o

t he behavi or of -

the resistive force oAﬁenhatﬁatuaad sepond webs 1250 gnd 252 hﬁ?ﬁa"@ﬂm&ﬂmm bonded |

the Ior ce (Me)&i% Z;t hef'fd PR thée SoMpeyite 000 theSsedsiINSELF Mebeas2afiay hinlecsufficivat
now.to

2
BT/ US96/ 02253 1 FESDRED S PUEKFE or, Bather, the, omungite whe the, tensian, iy seleased,  The
substantially al p@hﬂlgmmmmmlhmd softnesp jin theccospositpawhich may be desinable whemd

regi on has reachggldi dsSa |gorfidn ef agasmimé %ﬂﬁmﬁ rmdl@n)wnaﬂ uha%ﬁeﬁ: Bbohdbd t
further el ongation yi a evel. defo The Sec re 6
now contributes 98 pgnfgql gﬂ#é’&ﬁ?‘&?’n?g ‘ii‘é%'}‘rfaﬂpé?ﬂ guwg E'ﬁ%' e
“reésitsti ve fonte, oﬁﬁgomfwlumpmwdﬂmhbdll@ndmnmm r“esi st ive forces to- ==
el ongation, i.e., therofehig'HoW td Fifife 59heclBid RRisPleatth€ 34 i cofiipritifig) iaR tiadhd
a:_rrl_:q__t____b_g: fom e owaistband 35-in the first waist region:50-comprises-a composite-indicated generally as. ..~ -
300. Composite 300 includes a first c'oinponént 310 and a second component 320.
The first component 310, in a relaxed condition, is intermittently bonded to the second
20 component 320, while the second component 320 is in a stretched or elongated
. condition. The first component 310 comprises a portion of the topsheet 24 and a
portion of the backsheet 26. The second component 320 is preferably a SELF web
wﬁpﬁsed of a single layer of polyethylene. Alternatively, the second component 320
may also include a laminate of two or more layers.
25 As shown in Figure 3, the second component 320 is bonded to the inner surface
* of the topsheet 24. The second component 320 may also be bonded to the outer
surface of the topsheet 24. Alternatively, the second component 320 may also be
_ bonded to either the outer or inner surface of the backsheet 26.
In another embodiment, the composite forming the elastic waist feature 34 may
30 comprise a portion of the topsheei 24 and a portion of the backsheet 26. For example,
a portion of the topsheet 24, while in a relaxed condition, is intermittently bonded to a
portion of the backsheet 26 which is the second SELF web and is in a stretched or
elongated condition. Alternatively, the topsheet-24 may form the second SELF web,
while the backsheet 26 forms the first web of the composite.
s It has been found that the extension charactensncs including the extension
forces, an extension modulus, and available stretch (extension), and the contractive




mol ecul ar-1 evel defornation of the second regions 266, provide a total
resistive force, PT,which is greatere than the resistive force provided by
‘the nol ecul ar-1evel deformation of the first region 264 and the geonetric
deformati on of the second region 266. Force el ongation curves depicting the
behavi or of the SELF web and the nethod for generating the_force-eongation
= curves i s wesshasszh in the -af orementioned | nternational ApBCTEAHEE WO -
95/ 03765. The maxi num el ongati on occurring .MN |l e the second region -
experiences {geonetric deformation is referred to.as the Zavailable stretch
- of the SELF web.™The avail able strectch is often found to be~of interest-
--di'sposabl e asofbent articles, and- can be largely controlled:by the. exter,}t
“to which the surface- pathl ength of the second region exceeds the surface -
¥ pat hl ength of” thforées,r elhsﬁceuyeepnehmh hysteyesis) rapd sateafcontractien, of: thecomposite anys . -
p:. When the SELFsviepy aflordsGin Afie m&mww@mmm&

- exhi bi t.s .an- el astlC-1 | *havi or _as_ Lt extends .i,n t i rection a I"ed |
el'ongati-on and. rE?"GPFPs"F 5 diaper; 30; o The PASASION 3 PYHR m%ﬁ @p{hﬁ
:. appl i‘ed el ongat i. compasite gweﬁmﬂlapﬂkmd mwmmrmmmmsm

PO nt gf Iyl el git Nhey, e ?%eg@wimémwhmtmeea p'ﬁllcatmn
-.appllre eongalonvm S| N s ahi | aN recover.
Accordingly, thestestele( '\ﬁetﬁ’ﬁ' Qqﬁﬁ‘l@w Pi&h%n?ﬂ%l plication,
= unt ensi oned condidtalamonnioof resultant;strictchds ﬂhbdgued mmvﬂmsooéw\fmtmfe

% elastic hysteres g&n@ ol WaisShafurd Rtk ThighOvallgtile Qﬁ-@@ﬁ%&ﬂew
“the elastic hyst§§e3|s cur, g;s I's set fornth | thes? -or.enent i gned

| nternational ApS¥teesion Baduys ea1y erise gapping,Ap BRI 0R REPVeA e A waist
conposi te weho Wisanire Mgmboshtﬂhwailable utmelbor tooehlst)of alewamcbnomndmﬂ way not

bonded to the st ﬂﬁ‘g@g &Méi‘n— RRé digd
as it extends in% Srdrec |ono I|ed tgatlon and returns oitsb&r
substantial ly unw WH‘Q) %éPHYl gfﬂ%& el ongation is renoved.

The conposite is abl eryﬁwm@emtmlmwmmlmffmmmm
wi t hout | osing i

":""gﬁggoflhteea:ozllglejlj et ur nt'go | ts su %;grr;tgl aﬂ‘sé[’}&%?%gsi Qned C%ggqa%he

and reversibly exienslsie mxteﬁdiee:dmenhemit isf allowed to contract from its pre-extended
ez e un o condition. - The former curve can be referred to as the Tload curve” and the latter curve |
' © can be referred to as the "unload curve”. The "load” extension force (extension force)
is felt by the diaperer when the extensible waist feature is stretched to apply the diaper
20  to the wearer. The wearer more nearly "feels" the "unload" forces (contractive forces)
once the diaper is on. Therefore, the hysteresis loss should not be so great that the
contractive force is low enough to allow sagging/gapping of the diaper on the wearer.
The extensible composite may also be provided with differential extensibility.
. Asused herein, the term "differential extensibility" is used to mean a materiat having a
25  non-uniform degree of extensional bropmies, as measured in the direction of stretching
at various points along an axis oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic modulus or available
stretch or both of the extensible composite. The differential extensibility can be
achieved in a number of different ways. The extensible composite can have multiple
% combined extensible materials, multiple configurations for the extensible materials, or
* the extension properties of the extensible or other materials making up the extensible-
composite may be non-uniform. For example, differential extensibility can be achieved
in selected adjacent portions of the extensible composite by using extensible materials
havmg varying extensions or contractive forces, modulus, or other inherent properties
as  such that more or less "varying” lateral extensibility is achieved in one portion of the
exiensible composite versus another. The extensible materials may also have varying
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PCT/ US96/ 02253 17 appli ed aX|aI elongation in _a direction substantially . .
pependicular to the first axis of the rib-like elenents,the SELF web is
not as easily extended in a direction substantially parallel to the first
axis of the rib-like elenments. The formation of the rib- Ia&ﬁmﬁ%agﬁgg

al | ows £ he WDI96RTE2 ebenents to geonetrically deformin a direc
substantial ly perpendicular to the first or 2yajor axis of the rib-like
elenments, while requiring substantially nolecular-1evel deformation to o
extend i-n a direction-substanti.ally parallel to the first axis “of the
rih-1ike elenents. The: anpunt of applied force required to extend the” SELF
web is dependent upon the c 05|t|on and cross-sectional area of the web
‘materiaks forni ng"‘?ﬂg %MREPWMW&W%@W K her waygcoft varving

regions;"with narﬁwpmpmdoﬂnﬂmﬂs that formnhe ederisiblestonipogitethat sreinown'ig thequrer
B appl i ed“ext ensi or]?{)plp S, o) ach| eve the desired el ongat ion. The first . axirs,
(i.e., thelength Lhesti
“t he?

‘egi ons i.s preferab great ef than the
;.._.second axis (i t‘H) ﬁ{ vﬁ"%/

sece i agtif, Whist Btre, 3 otbe, pdamble side. gpnelsi30 and the .
‘towidth rati o ofewmanﬂbpmwwwmpns&ﬁofaﬁmwﬁmmmm&dma
f f b- £
Stretoh of the SEUET.ZE WiRE'e 8RR bR 3, j;f% Fobdticit Bhd the SEEE WA 57§ f
frequency of rib- Prplangated copdi “ﬂ’él ony) otheE pogions) of m@&ﬂomu ;.
|rrpartﬁd on the rthbelb' entéore)d rmmbaﬁelie bdvksticet; the/tophlieet, pontidns df the . =
stretch:¥s incre bt A
frequency of ri b e elogmgsl?eeg Ymn%ﬁt%@%oﬁ@ggﬂﬁ%gn@de&ggeﬁﬁ'ﬂgﬁggﬁi@g&&d
web. mat eri al si%rayhem F@WP’B’°§!BF9WPW‘$QP€h as pol yet hyl enes, .. -
i ncluding linear | owmnwy kise) Sestiviaedl ofithe ¢dnhpdsite may also b€ A SELF wet gﬁnimbene
LDPE), ult I |
EHDPE%, (l;r [)gl ygrop%e and%ﬁ Ingté Hkqaﬂg)ofﬁﬂtwgé\ﬁ}ge&gh O%‘h%‘@“"%ﬁe
material s. Exanplosslongated panditioniwhen intermittentiy bprdedio the other SRLF-webnwhichisin be
used 25 i ncl ude,arelikeddondiion. | i mted to, polyester, polyuret hanes

SPaEoners? R mé"egvgﬁﬁwm ROl ©

avai | abl e from Ddbe dinperion she weasesa Eh tainy the firstowaisboegion | S0and

~breat habl e pol ymaing.the becdaebwﬂatﬁﬁoalﬂ TRkn Wippig°asiligliafion b RrbyPlsiel! o - .

wover, synt hetic cﬁ%t sy&er %’ gmher maintains tension in the extensible side
panels 30 to bold the diaper 20 on the wearer as well as to provide for improved
3  dynamic fit about the legs and waist of the wearer. The fastening system 48 may'
~ comprise any attachment means known in the art, including, but not limited to,
pressure sensitive adhesives, cohesive materials, mechanical fastening means, such as
hook and loop type fasteners, or any combination of these or any other attachment
means as known in the art. Examples of suitable adhesive tape tab fastening systems
25 are disclosed in U.S. Patent 3,848,594 issued to Buell on November 19, 1974; and
U.S. Patent 4,662,875 issued to Hirotsu and Robertson on May S, 1987 each of
which are incorporated herein by reference. Examples of other closure systems,
including mechanical closure systems, useful in the present invention are disclosed in
. U.S. Patent 4,869,724 issued to Scripps on September 26, 1989; U.S. Patent
J 4,848,815 issued to Scripps on July 11, 1989; and U.S. Patent 5,242,436 issued to
Weil, Buell, Clear, and Falcone on September 7, 1993; each of w1uch are
incorporated herein by reference.
. _ ~ The diaper 20 is preferably applied to a wearer by positioning one of the waist
regions, preferably the first waist region 50, under the wearer's back and drawing the.
35 remainder of the diaper 20 between the wearer's legs so that the other waist region,
preferably the second waist segion S2, is positioned across the front of the wearer.



30 film nmacroscopically expanded three-dinensional formed film absorbent
or fibrous absorbent material, foamfilled conposition or |am nates and/ or
conbi nati ons thereof The nonwovens may be nade but not limted to any of
the foll ow ng methods: spunlace, spunbond, neltblown, carded and/or
air-through or cal ender bonded, with a spunlace material with | oosely

* honded®fi baVeI&WM the preferred ewbodi ment. 33 TRETS602253 (] - -
second web materials may be nade from two- (azmanm onal apertured filns and
macr oscopi cald y expanded t hr ee-di rren3| onaL apertur ed f or med WO

© 9627352 E S
 PCT/ US96/ 02253 fi:l nms. -Exanpl es of n’B.SF oscopi cal |y expanded, B
_three-dinensional, a artured formed films are described in U S. Patent — . =
"3, 929,135 % ssued'l'hc) sbn mpme ible sidﬁ?BtlneU:iB arpund-the weer) whils -

- i ssued: t oMl | angrasflig o e &%&agﬂwaﬁ;’e%bﬁ%d to |
: Radel at aI “oon Au t 982 At 4 0 | SSU Ahr ton e
al = on Juky 31, Mﬂ%’ rﬂ' qu &F@ﬁfp B%Z“tggﬂ Pﬁ%ﬁﬁﬂgﬂ’f‘“ﬁ&ﬁ‘f
1991. Each of - th'é'hewpmdm urfequchyrmm ofcthe first fasteningcmembess 40 tcthiei rst
and second ;Nep Ym&?ﬂﬁrfﬁw RO SsendoWaike Yéghth 51 "With'the
nonwoven materi aks eby in SUuC

connecti ons bet\/\b’eww“} ?€ @iﬁ%\?f@ "f‘f'igg} M@rflbﬂwf”ﬁ
protrude sli ghytmmrﬁdymmzawbe}néned)&mmﬂy,ttmdldpétlzorwilllself-wystbe ._
desi r eabl & om ce EaP 06! bt ¥ i R, (Orite TRIER 06 tHeSwilt&, fhe!txindibi@ side

certain degree of b ﬁl n id - bend"*'—" * I@am pat es ot pol e S
film with hlghmﬁ3dﬂ€/§!7 iﬁﬁp%ﬁ ‘??%%6‘%‘“
mul til ayers of nmnmfthmwepmmmwmduwdcﬁuﬂkwﬂbmmmds
fortﬁreatl he bu:‘&';dﬁa& f II d m bm?%h g&{hﬂﬂf I veillj' "
in the manner o e.lpvention fallo FI’CI g fi s?‘
subsequent appl .éﬂﬂ%ab ﬁ%\"ﬁﬁ@?ﬁ"‘@i@ ?f‘ﬁ &gﬂe vW?te’"fl%‘
polymer filmis regmnswhﬂemenumg:weatelcmmfom on. Upon rel axation of the
stretch ,the nonwovegmig ’@gﬁ’ Gfhe i‘!?.élﬁ 6n hile mﬁgfﬁﬁhadded
bulk.. AﬁQt ‘her met ho nat or Im —
‘pol? yrrerl & fiMn 1%k ‘"ﬁﬂ °‘l’|‘FPs’gP‘F?v$4f o‘\ﬁ 'E‘gﬁem’ o T
| am nati on of rruéhangéﬂnﬂm)mlﬁuﬂénstdanbe mgmhahsdepihmg(fmh therspirit aad Isgope
- apertured [11 T bl hiaio s WIS MDA {0\nBP I 6 afFSRE] Bilhs all such . *
changes and modifications that are within the scope of this invention, o

20 WHATIS CLAIMED IS:



herein al so provide good bulk in a |am nate structure. QG her materials
subject 10 the deformation processes disclosed herein for

produci ng webs whi ch exhibit an el astic-1ike behaviour in the diTection of
applied force include polynmeric foanms and thermally bonded air-laid fibre
structures._The first web material nmay be a pre-strained web material. That
s, prior tovR¥RBonded to the seeond web materi=al, the fi FPEHI/URRY0RMR ori al
may be strianed and subsequently rel axed. Referring ‘again to Figure 2, the
first web 250 while in a relaxed condition L internittently bonded to the
290 to the secomd SELF Wweb 2527 which is in"a stretched or el ongated
condition to forg\l‘k? corrp05|te 200. Preferably the first web 250 is
stretched from abou g%to about 500%of its orlgl naI Iength nor e

pref erabl y "ffomgboit E@ﬁg‘ s D gﬂg%

preferably from: about 5%['{08&62‘ out .1 %&)o |ts OI’I n#%ﬂ%{}&u% ng’tﬁf“
and second webs 250° aﬁé‘%? 81t least gne,pxis thereof, B@BPQ’BQGPWEFSW& & first
regul ar or |rregul ar, mbmmﬂmmmeéwmmmmmd%tmm

first web 250% s i nt. emuﬁm%hﬁwﬁﬂcﬂa&&&&dﬁf%ﬂuﬁﬁﬁeﬁéﬁzfﬁ@%ﬁ%

96/ 27352
a reglar pattern of afffend tegions formed of substantially the ssme mategial compesitign, said first

general |y parall el t oregions peb¥iding\lat firsyaielasrid-like trésistive r foice wd\aﬁle(igﬂ%d\wﬂﬂ
may be intermittently R%h% ‘Lnﬁﬁh& V,

Bondi ng may be effectgg g’ny«.c nventnwr%éféprean ugeﬁ6 sea(;;a{r'\eﬁ’m
soni ¢ bondi ng,” etc. l!@‘tc‘f“@aﬂésu of
ungl ued or" open ar easmm&dﬁmiﬂm&ed corrp05| te allowi ng the conmposite to

expand and streteh in_an elastic-1like manner. Conversely, in a

substantial ly coptinugusly honded.conposite, the webs are bonded
substantially cofti nu&ﬁﬂ"ﬂ’%‘fﬁ iting.a elasticriiks hehayiar '!‘H&?PP“W%‘M“ axlal

interface. After the éongationalbngat deast vwedaxis tHeredfCsaitbdoripisit

sing:
SELF web 252 ﬁai"’ﬂiig‘"éﬁw.@%?%%% %‘?"ﬁ'ﬁ*%a%%‘?ﬁi#"@%w Sveﬁiﬁﬁ te
~ when the tensjon.is. réé by g 4 %FMM%M&GW
the conposite’ whi ¢hi mg:oh&'oﬂw 6mb&anm19 the sime material composition, said first region
undergoing a substantially molecular-level deformation and said second region
#" initially ‘undergoing & substantially geometric deformation-when said web - -
material is subjected to said applied axial elongation.

3.-  The composite of either Claim 1 or Claim 2 wherein said first web material and
said second web material comprise different materials.

4 The composite of any one of the preceding claims wherein said first web
material is pre-strained.

5.  The composite of any one of the preceding claims wherein said first web
material is intermittently bonded to said second web material.

6. The éomposite of any one of the preceding claims wherein said first web
material comprises a laminate of two or more materials.

7.  The composite of any one of the preceding claims wherein said second web
- material comprises a laminate of two or more materials.

8. The composite of any one of the preceding claims wherein said composite forms
a portion of a disposable absorbent article. '

AU



used as a portion of a disposable absorbent article. Wien intermttently
bonded together with parallel beads or colums of adhesive, the conposite
will have a plurality of rugosities which provide both bul k and bending
resi stance. Referring nowto Figure 3, the elastic waist feature 34
conprising an elastic waistband 35 in the first waist region 50 conprises
~a conposi t WAt ed general | y=as 300.- Conpositte 300 i ncl PFHESHKRIBs¢
conmponent 310 and a second conponent 320. -The first conponent 310, in a

rel axed condition, is intermttently bonded to the second 20 < conponent
320, while the second conpong&nt 3201 s -in 24stretched.or el ongated
~condition. The first conponent 310 conpri sés a portion ‘of the.topsheet” 24
and a portion of the backsheet 26. The second conponent 320 js preferably a
SELF web conpri Sed offhecempagite of' @lais.8 avherein $aid eampasite forms an glagtic waigt featuee
second conponent SZOomm.,pbﬁmelmhpde a | am nat.é oftwo:or nore- Iayers 25
~As shown in Figure 3, the second corfponent 320.i's bonded to ‘the inner
surface of the topsheet 24.:The second conponent 320 pay. al so-be bonded to
t he .outer surfad®. of 'mh@cmme& AW!‘W‘*/EPWP“MJ%%% .
320 may al so be bondgﬁdangumbmhnpaut er or inner surface ofthe backsheet
26. I n anot her enbodinent, the conposite formng the elastic waist feature
34 may 30 conprise a portlon of the to sheet 24 and a_portion of the
backsheet 26. Fdil. expicompesitpof Claim Sow said compesiteforms\an elasticized legoquf o g
., condition, is inter nbhtaQﬁHpbihth to a portion of the backsheet 26 whi: ch
" is the second SELF web and"¥& in-a stretched or *el ongated condi‘tion.
Alternatively, the topsheet 24 may formthe second SELF web, while the
backsheet 26 forkgs t fdieicompesiteof Clsimi8 whereimsaidicomposits forms at least ajpetionefia
found that the extenph8ahéedas adis gasfeldﬁi,erl ncl udi ng the extension forces,
an extension nodulus, and available stretch (extension), and the
contractive VO 96/ 27352 _

PCT/ US96/ 022S3 3. f 0The compesiteiof Claim Sywhestin said composite forms; at leasy armmorb@f a
contraction of the cqignpfiolienttef | MPOrtant considerations in the
performance of the elastiC waist feature 34 and ot her port| ons-of the

“di apef” 20. ~ The~ext ensi: on andieont racti ofi tHaracteri sti€s™of thes & v -
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conposite give the dlaperer and wearer an overal
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tension of the diaper during application, the total
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ext ensi bl e conposite versus another. The extensible materials may al so have
\/.a.F_y_F_n_g—\’A@ 96/ 27352

PCT/ US96/ 02253 21 | engt h, sizes, and shapes that provide differential
extensibility. Oher ways of varying the properties of materials that form

t he extensiple osite that are known in the art may als i
Simlar tbﬁ?h@méﬁggtic wai st feature 34, the"extensibﬁeésiggeﬁgﬁgﬁgu%ﬂ and
the el asticized |l eg cuffs 32 may al so be conprised of a first web
intenmttently bonded to a SELF web while the first web is i-a a rel axed
condi tion“and the SELF web i.s in a str@ £Qq§d or el.ongated™ condition. In.
addi-tion, .othet portions of the diaper 20 such as the absorbent core, »the
fastenlng menber, the backsheet, the topsheet, portions of the backsheet or
topsheet “or. the entire diaper may al so be nadé& éxtiensi bl e. by cohst r u€ti ng
~ 10. “them friom t he conposite of the present inventian. Addltlonally, t.he
first web of the ‘conposite may. al so be a SELF web $imilar to the secofid
SELF web. ‘However, only one of the SELF webs wi.ll be in a stretched or
el-ongat ed.: COHdItIOﬂ when internittently bonded to the. at her SELFE. web Wwhi ch

Is in a relaxed condition 5 The diaper 20 is al so preferably
provided with a fastening system 48 for fitting the diaper he wearer.
The fastening system 48 mai nt aj the fir t i st region /A0 and the second
wai st region 52 in an @ggy | apping copigpgiratti on 286k Mk si de clLospge. The
fastening systen 48 /A urther faintaifis en$|on in the ten5|bl- Slo- panel s
30 to hold'the dlap r 20 onfthe mgﬂlgiznanll as t \VIde |npr0ved
20 dynan1c f|t “"“’”T"““**“"““' :
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whi ch are incorporated herein by reference. Exanples of other closure
systens, icluding mechanical closure systems, useful in the present

invention are disclosed in U S. Patent 4,869, 724 issued to Scri pps on

Sept enber 26, 1989; U.S. Patent 30 4,848,815 issued to Scripps on July 11,

1989; and U.S. Patent 5,242,436 i ssued to Weil, Buell, de and Fal cone
on Sept embeWOM2B8Y3: .esach of which are incorporated hereiﬁl;'avU
The-di aper 20 is preferably appli-ed to a wearer by positioning one of.the

Wwai st regions, .preferably the.first waist region 50, under the weaters back

and drawi°ng the 35 renui nder of the q§%pﬂ% 20 between the mearefs'IeQSvso
that' t he ot her wai st region; preferabl second wai st reg|0n 52 s -
posi ti oned across the front of ‘the wearer. " WD 96/ 27352

PCT/ US96/02253 22 The dtaperer then w aps one extensible side pane+ -30.:.

: around the wearer mhlle grasplng one of the first fastenlng nenbers 40

t hi s step for the ot her.. exten5|ble Si dg .zﬁhe vai st closure |s-
fotoed by. engagenent of. .t @6 st fasteniuAmsers 40 to the second:
fasteni ng nenber 42 | ocated i QPP WS T NDRe52. Wth the
formati on of the 25?511C : 5 | S S y conformably fit
about. the wearer. s ;

RS Qe hel e asynnetrlcalty t he
dlaper 20 wi Il sel f-adje# t\,.v\ ' _ an an |nproved fir.l 053[\
fitted tQ,the wearer, the exte SN e R
f eature 34 expand and contiract 1 n° cAyd -nction-mﬁth the 10 - noti-ons .of t-he
wearer to provide inproved sustai ned dynanic fit throughout the tinme of-
wear, well past when the diaper 20 has been | oaded with exudates. This
i nproved dynamic fit reduces.saggi ng and gappi ng of the diaper 20 in-the
wai st and thigh regions while increasing wearer confort: Wile particular
enbodi ments of the present invention have been illustrated 15 and
described, it would be obvious to those skilled in the art that various
ot her changes and nodifications can be nmade w t hout departing fromthe.
spirit and scope -of the |nvenué§% It is therefore intended .to-cover.in
't he™appended cl ains" al It 'such B ' - ' EE R

rence. -



changes and nodifications that are mnthln t he scope of this i nvention. 20
VWHAT |S CIAIMED | S ‘WD 96/273572

PCT/ US96/ 02253 23 CLAI Ms: 1. A conposite exhibiting an elastlc-llke
behavi our in response to an applied axial elongation al ong at | east one
axi s thereof, said conposite conprising: a first web nater|ﬁ§? Iaxed
condit i-on bmm stretched segond web naterial, said se (dﬁ

materi al characterized by a strainable network having first and seeond
regions formed of substantially the same.imterial- conposition, said fiFrst
~region.providing a first, elastic-t+ikerresistive force to said applied !
saxi al” el ongation, and sald second r.€gi on provi-ding a second dlstlnctlve ?
resistive force to further appli-ed“axi al €l ongation, thereby providing at’
"] gasttwo st ages of -Fesistive forc#s in use. 2. - A conposite exhlbltlng
aian elastie-1ike- behaylor in..responsg¢ to an appl i ed axi-al el ongation al ong
v af% |-east “one axi.s théreof said conposite conprising: a first web naterlai
jﬂln a rel axed condition bonded-to a.stretched second web material, -said .

. second web material characterized.by at least a first region and a second
region formed of substantially the same material conposition, said first
regi on undergoi ng a substantially nolecul ar-1evel deformation and said
second region initially undergoing a substantially geonetric deformation
when said web naterial is subjected to said applied axial elongation.. 3.
The conposite of either daiml or Caim2 wherein said first meb naterlal

~~and sai-d-second*web ‘Fateri al conprise QPZ%;ent mat erials. 4. The ~ == <
&/

conposite of any one of the preceding wherein said first web
material is pre-strained. 5. The conposite of any one of the preceding
‘clainms wherein'said first web material is intermittently bonded to said
second web material. 6. The conposite of any one of the preceding clains
wherein said first web




material conprises a lamnate of two or nore materials. 7. The cWé?f‘%Pﬂ
of any one of the precedl ng clainms wherein said second web materi al

CONMPrises a rammnare of TwWo or nore matrertatrs—8—— The—ctonposite—of—any
one of the preceding clains wherein said conp03|t forns a portlon of a
di sposabl e absorbent article. WO 96/ 27 g
PCT/ US96/ 02253 9. i ~The conposigte of- CI al m
forms an el ast i st feat‘ﬁ‘?“é"
of O ai M l _ ONETH
-di spg = : 3
“forns @h‘"&?’"&%@?‘@f%ﬁ"ﬁ"&gﬁ%ﬁﬁf ~on aldis )u@mm@pmmmnm conpml!’mﬂ

Cl ai m 8 WALF &¥18 sai d corrposMe‘forhi St n, Qf cs
~di spasable diaper. 13. - Tié & el P q%,m,_@ pér‘)"én'q‘ qz%nm?g&?
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(57) Abstract

A composite exhibiting an elastic-like behavior in response to an apphed axial clongation along at least one axis thereof. The
composite includes a first web material in a relaxed condition bonded to a stretched second web material. The stretched second web
material includes a strainable network havmg first and second regions formed of substantially the same material composition. The first
region provides a first, elastic-like resistive force to applied axial elongation and the second region provides a second distinctive resistive
force to further applicd axial elongation, thereby providing at least two stages of resistive forces in use.




