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COlVIPOSl'l'E EXHIBITING ELASTIC-LIKE BEEAVIOR

* FIELD OF THE lNVENTIQN

“subsequently released @i.e., cycled) elongation along at least one axis thereof.

Composites of the present invention have a'wide range of potential uses in both *:

“durable-and disposable articles, but are particularly well-suited-for iise in dlsp‘asable

- ‘o oyt

absorbent articles such as sanitary napkins, bandages, -pantiliners, disposable dlapers

" incontinent briefs, diaper holders training pants, and the like: P
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BACKGROUND OF THE INVENTION
Absorbent articles such as sanitary napkins, bandages, pantiliners, disposable

clothing soiling. Typically, most absorbent articles are made of materials that will not

" réadily Sirétch tinder the forces tHat the absorbert article i§ Hiormally subjectéd to"whien™-

worn. 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 sbsorbent article that stretches to

conform to the wearer's body with the wearer's movements and an absorbent article
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, prior art solutions rely on the addition of
traditional elastics such as natural or synthetic rubber. For example, traditional elastics

hive 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 dunng -assembly. - While traditional elastics do
provide a degree of stretch for the absorbent article, the materials to which the
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

owbi

The present invention relates to composites; “arid " more - partxcularly, to
.. composites exhibiting an elastic-like behavior in response to an applied and ;

N .-_jdlapers, incontinent briefs, diaper holders and training pants are designed to absorb and .
" " “retain liquid and othér discharges from ‘the huinian body ‘and“to  prevent body ‘and ™’

processing, e.g., ring-rolling, to permanently elongate the material to extend beyond its -

-
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Otherwlse the: ‘;?aﬂded tradmonal elastic is restrained by the matenal and 48 - rendered %
= moperable B 5 s o~ o _
FR +- Atcordingly, it - is an ob]ect of the: present invention: to prov:de & cemposxté Sy
s which exhibnts an "elastic-like” behavior in a direction of applied elongation without the
use of costly tradmonal elastic materials. As used herein, the term elast:c-llke"
describes the behavior of a composite which when subjected to an applied elongation, '

% . 2 ® & * the composite kterids in.the direction of applied elongation and when:the: applied: =
Lo -elongation is released the composite returns, to-a substantial degree, to its untensioned .
S o 10 condition. While composite web materials exhibiting an elastic-like- behavior. have a-..

wide range of utility, e.g., durable articles of apparel, disposable articles of apparel,
covering materials such as upholstery, wrappi_ng materials for complex shapes and the
like, they are particularly well suited for use in disposable absorbent articles.

13 B g e "‘“ ' 1 ek e g :
_ The present invention pertams to a composite exhibiting an elastxc-hke behawor
AT wiree bhie i rédponse totafr applied raxial ~elongation-along’ at least. one--axis thereof:: The. ;v.sx. 4
- - -~ 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 resnstwe 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,

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
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description w]i‘ich is taken in. conjusiction with the accompanying drawings.in wlnch like "7

4! -designations are used to designate substantially identical eléments and-in which: sl
+FIG. 1 is-a plan view illustration of a disposable diaper embodiment of the

" present invention having portions cut away to reveal’ underlying structure; and thh the i

- inner surface of the diaper facing the viewer;

FIG2isa plan view- illustration of a preferred embodiment of a composite web

of the present invention having a pomon of the second web cut away to reveal the -~ -

FIGS 2A -ZC are segmented, perspectlve lllustranons of the second web of the |

composite illustrated in FIG. 2, subjected to varying degrees of elongation; and
FIG. 3 is a fragmentary plan view of a diaper of the present invention in the first
waist region showing the elements of the elastlc waist feature and the extensible side

panels.

As used herem, ‘the term "absorbent article" refers to devices which absorb

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

7+ ghd'contain body exudates; and; more specifically, refers to-devices which are placed . - = vz
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’ iposmonecl ﬁetween the topsheet"s}.ll and the backsheet' 26. The diaper further,
C :compnses elastnaxed leg cuffs 32;: -ear flaps 62; elastic wmst features 34; a fastening

feiii 48 compﬁsmg a pair of first fastening members 40 and a second ﬁstemng

iémber 42:and éxtersible side panels 30. i )
~ The diaper 20 also has two centerlines, 2 long:tudmal centerlme 100 and a

transverse centerline 102, The term *longitudinal®, as used herein, refers to a line,

- -axis, ot direction in the plane of the diaper 20 that is generally aligned with (e.g.

approfimately parallel withyza vemcal plane which.bisects 3 standing wearer into left

. and right halves when the diaper 20 is worn. The terms "transverse" and *lateral”, as

used herein, are interchangeable and refer to a line; axis or direction which lies within
the plane of the diaper that is generally perpendicular to the longitudinal direction
(which divides the wearer into front and back body halves).

The diaper 20 is shown in Figure 1 to have an inner surface 44 (facing the
viewer in Figure 1), an outer surface 46 opposed to the inner surface 44, a first waist

region 54 positioned between the first waist region 50 and the second waist region

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
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
joined to the backsheet 26). As used herein, the term "joined" encompaéses

. 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
. 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
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.

“waist Tegion 52 opposed-to the: ﬁrst waist region 50, & crotch-:. - B
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‘The coﬁtamment assembly"zz of the. dnaper 20:is shown-i m Figure .1 as
comprising the main body (chass:s) of the d:aper 20... The containment assembly 22 .
comprises at' least ampbsorbent gore 28 and preferably an outer: ‘covering layer

comprising the topsheet 24 and. the backsheet 26.. - When the absorbent- article ...-

comprises a separate holder and a liner, the containment assembly 22 generally
comprises the holder and the liner (1 e., the containment assembly 22 comprises one
or more layers of material to define the holder while the liner comprises an absorbent

containment assembly 22 comprises the main structure of the diaper with other

features added to form: the .composite dnaper structure. Thus, the containment

assembly 22 for the diaper 20 generally comprises the topsheet 24, the backsheet 26,
and the absorbent core 28.

Figure 1 shows a preferred embodiment of the containment assembly 22 in

which the topsheet 24 and the backsheet 26 have length and width dimensions

;- generally- largerthan- those -of ‘the ‘absorbent-‘core 28: +The topsheet 24 dnd the .- . - -

backsheet 26 extend beyond the edges of the absorbent core 28 to thereby form the

= periphery. of the diaper;20.i: While. the: topsheet .24;..the backsheet-26;.and the ..« - .

absorbent core 28 may be assembled in a variety of well known configurations,
preferred containment assembly configurations are described generally in U.S. Patent
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.

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
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;
chemically stiffened, modified or cross-linked cellulosic fibers; tissue including tissue
wraps and tissue laminates;, absorbent foams; absorbent sponges; superabsorbent
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+ The conﬁguratton and eonstn[cnon of the absorbent core 28 may ‘vary (e 8
‘the absorbent core may have- vatymg .caliper 2ones, . a- hydrophilic gradient, " a-

superabsorbent gradient, or lower average density and lower average basis weight

acquisition zones; or may comprise one or more layers or stmctures) However, the -
total absorbent capacity of the absorbent core 28 should be compatible with the |
desigii -loading and the intended use-of the, diaper 20. The size::and. absorbent.

capacity of the absorbent core 28 may. also be varied to accommodate wearers
ranging from infants through adults. . - . 3.2 :

One embodiment of the diaper 20 has an asymmetnc modnﬁed T-shaped,
absorbent core 28 having ears in the first waist region and a generally rectangular
shape in the second waist region. -_Exeinplary absorbent structures for use as the
absorbent core 28 of the present invention that have achieved wide acceptance and

Absorbent Structures” issued to Weisman et al. on September 9, 1986; U.S. Patent

et al. on June 16, 1987, U.S. Patent 4,888,231 entitled "Absorbent Core Having A
Dusting Layer" issued to Angstadt on December 19, 1989; and U.S. Patent
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 .
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

" commercial” Siictess are described: in- U.S: ‘Patént+4,610,678+entitled. *High-Density- -« -+ "

4,673,402 entitied * Absorbent-Articles:With Dual-Eayered Cores™issued to.Weisman. . .. ... -

Taylor on.:September 15, 1992.. All-of these patents are incorporated herem by o

reference.
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
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



. means comprising an open pattern network of filaments- of. adhuwe is disclosed in %~

R isstied to Mirietola et al on March 4, 1986.% Anothér: suitable attachment méans
€45 comprising several lines -of adhesive filaments “swirled”into- a ‘spiral pattem is
s _ illustrated by the apparatus and methods shown in U.S. Patent 3,911,173 issued to
' Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on
- November- 22, 1978; and U.S. Patent 4,842,666-issued to Werenicz on June: 27,
%:1989. Each of these paténts are incorporated herein by:reférenc .-“Alternatively7the
attachment means may comprise heat bonds, pressure bonds, ultrasomc bonds,
10 ~ dynamic mechanical bonds, or any other suitable attachment means ér combinations
of these attachment means as are known in the art. '
The backsheet 26 is impervious to liquids (e.g., urine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious
.materials may also be used. As used herein, the term_ "flexible" refers to materials

18 W hich are ‘éotpliant and will readily conforin to thé: gﬁiéﬁrslmpé dhd contouisof - -

the human body. The backsheet 26 prevents the exudates absorbed and contained in

“+thie-absorbent €ore*28 fom Wetting articles which- contact:the-diaper 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

U.S. Patent 4,573:986 entitled "Disposable Waste—-Containment Garment" which "
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N #, 24 is camphant, soft feehng, and non-lrmatmg to the wearer's
¥ dkin Funfi, the topsticet 24 is preferably liquid pervious permitting liquids. (es, &
Ao - urine)¥o réadily pénetrite through its thickness. A suitable topsheet 24 may be = .
' s  manufactured from 8 wide range of materials, such as porous foams; reticulated

" foams; apertured plasttc films; or woven or nonwoven webs of natural fibers (e.g.,
" L F wood or cotton fibers); synthetic fibers (e.g., polyester or polypropylene fibers), ora. .
= e o & ¥  combination of nafiiral and synthetic fibers.' The topsheet 24 is preferably made-ofa . ..

- | hydrophobic material to- isolate the wearer's skint from liquids which have passed o
C¥E 10 through the topsheet 24 and are contained in the absorbent core 28 (i.e. to prevent. 4

rewet). If the topsheet 24 is made of a hydrophobic material, at least the upper
surface of the topsheet 24 is treated to be hydrophilic so that fiquids will transfer
through the topsheet more rapidly. This diminishes the likelihood that body exudates
s e will flow off the topsheet 24 rather than being drawn through the topsheet 24 and

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

R e e g “albsbibed By~thig absorbent core "28: ~ The topsheet 24--can -be- rendered ;55 s o

©oeE wne vtpsheet 24 withivatsurfactant include -spraying the-topsheet 24 material: with-the=:c.onmm. . s
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prowduﬁ improved contamment of hqmds and . other "body exudates. Each °

elast:c:zed leg cuﬂ'%32 may compnse several different embodiments for reducmg the .-
leakage ot' body exudates in the leg:regions. (The leg cuff can be and is sometimes
. ~also referred to as:leg bands;: side. flaps, ‘barrier cuffs, or elastic cuffs.) U.S. Patent - . .

3,860,003 describes a dlsposable diaper which provides a contractible leg opening
hmng a side flap and one or more elastic members to provide an elasticized leg cuff
(gasketing cuff). U.S. Patent. 4,909,803 entitled "Disposable Absorbent Article

-Having Elasticized Flaps” issued to Aziz et -al. on March 20, 1990, describes a

disposable diaper having "stand-up” elasticized flaps (barrier- cuffs) to improve the
containment of the leg regions. U.S. Patent 4,695,278 entitled "Absorbent Article
Having Dual Cuffs" issued to Lawson on September 22, 1987, describes a disposable
diaper having dual cuffs including a gasketing cuff and a barrier cuff. While each
elasticized leg cuff 32 may be configured so as to be similar to any of the leg bands,

. side flaps, barrier cuffs, or elastic cuffs described _;bove, each elasticized leg cuff 32 .
pr&ferablycompnsest*gasketmgcuﬂ' as ‘described in the -above-referenced UiS.-- - i#-vk

Patent 3,860,003.

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

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
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 fitand
containment properties. Further, while the elastic waist feature 34 or any of its

constituent elements 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
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

N

s ‘The diaper:20 preferably-further-comprises anelastic waist feature 34 that - .. s
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In a preferred embodlment of’. the present mventxon, the diaper 20 also

' ﬁni\pnm et flaps 62 that extend laterally outwardly from each longitudinal edge 56
=7 of the contdinment assembly 22 in the second waist region 52. The ear flaps 62 -
_ provide s structure to which the first waist region 50 can be attached to encircle the

legsandwustoftheweam “The ear flaps 62 may take on a number of different
. sizes, shapes, configurations, and materials. The ear flaps 62 may comprise a portion

. ofthemamhl making up one;or more of the diaper-elements, including the topsheet

- 10
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- 24, and the backsheet 26. Alternatively, the ear flaps 62 may comprise a separate

eleiment qr:a plurality of elements joined to the diaper. Suitable materials for use as
the ear flaps 62 include woven webs; nonwoven webs; films, including polymeric -

- films; foams; laminate materials including film Iaminates, nonwoven laminates, or

. zero strain laminates; elastomers; composites; or any combination of materials herein

... described.or as described with respect to the extensible side panels as are known in
7 the’ dit: The'éar flaps 62'may bé-joined to the-containment-assembly-22 by any means--- -

as known in the art; for example the ear flaps 62 may be continuously or

-z intérmittently” 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.

~ 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
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
j:rqvides a more comfortable and contouring fit by initially conformably fitting the
diaper 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
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,
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



C T

W0 9627352 ~ ~ - T &0 H PCTIUSY6/02253

10

U IS z.

20

23

35

panels 30' dlsf)osed in. the ﬁ;st walst region 50 altemanvely, the duper 20 may be

.provided with extensible side panels:30:disposed in the second waist region 52:or in

both the first waist region S0 and the second waist region 52. While the extensible
side panels 30-may be constructed in a number of configurations, examples of diapers
with extensible side panels are disclosed (in U.S. Patent 4,857,067, entitled

"Disposable Diaper Having Shirred Ears” issued to Wood, et al. on August 15, 1989;

U.S. Patent 4,381,781 issued to Sciaraffa, et al. on May 3, 1983; U.S. Patent
4,938,753 issued 4o Van.Gompel, et ak: on July 3, 1990; and U.S. Patent Application
Serial No. 08/155,048 entitled "Absorbent Article with Multi-Directional Extensible
Side Panels", filed in the name of Miguel A. Robles, et al. on November 19, 1993;
each of which is incorporated herein by reference.

As mentloned above, portions of the diaper 20, (e.g., extensible side panels 30,
elastic' waist: feature
extensible and contract’ble materials known in the art. In certain embodiments it may

backsheet, topsheet, fastening system and/or the entire diaper be constructed from
extensible and contractible materials known in the art. Preferably, the composite of the
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.,
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.

Figure 2 is a plan view illustratipn 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
Exhibiting Elastic-Like Behavior", published February 9, 1995 in the name of Chappell
et al. which is incorporated herein by reference. In the embodiment illustrated in Figure

- 34 “and- elasticized leg-cuffs 32),~may be constructed-from~ - -

-also-be-desirable:to have:other portions of the-diaper; such- as the absorbent-core, . . .-

o}
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72, the first and second eb matectils 250"and 252 are each consificted of s single layé¥ - <

of miterial. Alternatwe!y the ﬁrst and/or seocmd web materials 250 and 252 may each

R i .,«.

.»v

“The SELF web 252 s t\% eenterhnes, ‘a longxmdmal centerhne, | and a':*?'- .

transverse or Iatera_l centecline, t, which is generally perpendicular to the longntudma!'
centerline. The SELF web 252 is preferably comprised of substantially of linear low
density polyethylene (LLDPE)‘altlmugh it may also be comprised of other polyolefins -

such as polyethylenes includiri;: 16w density”polyethylefies (LDPE); ultra low density .~

polyethylme (ULDPE), high density polyethylene (HDPE), or polypropylene and/or -
. blends thereof of the above and other materfals Examples of other suitable polymeric -

_materials include, but are not limited to, polyesters, polyurethanes, compostable or
biodegradabie polymers, and breathable polymers.

The SELF web 252 includes a "strainable network" of distinct regions. As used
herem, the term "strainable network" refers to an interconnected and interrelated group

“of | reg:ons ‘which are ablé to bé '%ende& 16 'some usefal degrée‘in a predetemuned’?‘*"'”?;‘- SRS

direction providing the SELF 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
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 regiqns, 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

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 Figare 2, the strainable network includes a plurality of first
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 paraile! to
the transverse axis of the SELF web. Preferably, the dime_nsion_ of the second axis 269
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.




" WO 96/27352 = 1 -, PCT/US96/02253 -«

e,

' The second regions:266 have a first axis 270 aiid a. seco 3 is: 271 The first axi?zm' A
R 2 substantially’ parallel to the longitudinal axis of the: SELF web :while the secondzaxis .+ -
i 271 is substantially-parallel to'the transverse axis-ofithe SELE:web. Preferably, the: .
.= - . dimension of the second -axis 271 of the second reslon. (i:e., the width of the second o
s region), is from about 0. 01 inches to about 2.0 mches, and more preferably, from about
0.125 inches to about 1.0 inches. In the preferred embodiment of Figure 2, the first
- . regions 264 and the second regions 266 are substantially linear, extending continuously
% insdiréction substantially parallel to the longitudinabaxis of the-SELF web: &
: The first region 264 has an elastic modulus E1 and a cross-sectional area Al.
. .10 The second region 266 has an elastic modulus E2 and & crossesectional area A2.
In the illustrated embodiment, a portion of each- SELF web has been
*formed"” such that the SELF web exhibits a resistive force along an axis, which in
the case of the illustrated embodiment is substantially parallel to the longitudinal axis
. - "I" of the SELF web, when subjected to an applied axial elongat:on in a direction
- %45” " substantially parallel-to the longitudinal axis. ~As: used-heréin; the-term- *formed” -~ -~ % 4

refers to the creation of a desired structure or geometry upon the SELF web that
¥ s oowill substantially retain the-desired structure or:geometry when itiis not subjected.to - - = - -

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 thie 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.

I 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
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mbsmmally the same condition before and afier the formation step” undetgoné“ by .
“the SELF wjé'b The second reglons’ 266 include a plurality of raised nb-like elements .
274, #The rib-liké elements'274 may be embossed, debossed or a- combmatlon
The' rib-like ‘Elemients 274 have a- first or major axis 276 which.is-".

substantially parallei to the transverse axis of the SELF web and a second or mmor
axis 277 which is substantially parallel to the longitudinal axis of the SELF web.

The first axis 276 of the rib-like elements 274 is at least equal to, and preferably
longer than ifie sébond axis 277. Preferably, the ratio of lengths of the first:axis 276 ,,;_
" to the second axis 277 is at least about 1:1, or greater, and more preferably at lust .
about 2:1 or greater. a w -

The rib-like elements 274 in the second region 266 may be separated from
one another by unformed areas, essentially unembossed or debossed, or simply
formed as spacing- areas. Preferably, the rib-like elements 274 are adjacent one
another and are separated by an unformed area of less than 0.10 inches as measured

" ‘perpendtcular 1o the major axis 276 of the riblike element 274;-and more: preferably,
the rib-like elements 274 are contiguous having no unformed areas between them.

g

" S Thefitst fegion 264 and-the .second region 266 -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
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
z’.nrﬁu:e-pathlength~ L2, of the second region 266 as measured topographically in a
direction paralle! to the longitudinal axis of the SELF web while the SELF web is in
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

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
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
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present ﬁventmn is"less'than Eboutﬂ 4 when the SELF web is subjected to about™

20% elongatlon. The method:for determining the Poisson lateral contraction effect .-~
~ iscset forth~in the dforementionéd Intemnstional Application WO 95/03765."
R Preferlbly the SELF web- exhibits-a Poisson: lateral contraction effect less than
s about 0.4 when the compos:te SELF web is subjected to about 40, 50 or even §0%

elonganon The Poisson lateral contractlon effect of the SELF webs is determined -
o by the amount of the web material which is occupied by the first and second regions,. .
o .respectively. - As the area of the: SELF web occupied by the first region increases, . -«* .

the Poisson lateral contraction effect also increases. Conversely, as the area of the i
~w: 10 SELF web occupied by the second Tegion increases the Poisson lateral contraction: -

effect decreases. Preferably, the percent area of the SELF web occupied by the first -

region is from about 2% to about 90%, and more preferably from about 5% to about

50%.

o . Web materials of the prior art which have at least one layer of an elastomeric
s T g oniiterial will generally have a laige Poisson-lateral contraction effect, i:e., they will:- - = = # iy
"neck down" as they elongate in response to an applied force. SELF web materials

et ade e vof thie present invention can be:designed to moderate if not substantially eliminate the: - ;i
: ' '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 1o 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
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T L Figiite 2G5 the rib-like elenﬁus 274 héive becomé’ substantully aligned with the axis

- of applied’ zlongat:on G.e; ‘"the secotid -region h‘ﬁ reached ‘its limit of geometric
o if-aefonnmun) and begiin to resist-further elangatlon via molecular-level deformation.
5+ < The setond region 266 now': contributes, as-a result:of molecular-level deformation, a
s second resistive force, P2, to further applied elongation. The resistive forces to
elongauon. i.e., the molecular-level deformation of the first region 264 and the
*  molecular-level deformation;.of the second regions 266, provide a total resistive
% . =force, PT::which is greater:than the resistive force; provided by the molecular-level
‘deformation of the first region 264 and the geometric deformation of the second
10 -region266. Force elongation curves depicting the behavior of the SELF web and the
method for generating the force-elongation curves is set forth in the aforementioned
International Application WO 95/03765.
The maximum elongation occurring while the second region experiences
. . geometric deformation is referred to as the "available stretch” of the SELF web. The
-y v dailabie Siretch is often found to be of interest in-disposable-absorbent articles, and.
can be largely controlled by the extent to which the surface-pathlength of the second
& i vpegionleXéeeds the surface‘pathlength of the. first:region-and the composition. of the..
‘component webs.
. ‘When the SELF web is subjected to an applied elongation, the SELF web
20  exhibits an elastic-like behavior as it extends in the direction of applied elongation
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 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
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--:r.apphéd axxal elongatmn, in-a direction si‘rbstannally perpmdueix‘lar to the ﬁrst axis of x

-;,;mbstannally panllel tﬂ the ﬁrst .axis of the rib-like elements The formanon of the |
nb-hke ‘elements: allows the rib-like elements to geometrically: deform in a direction . -

substantially perpendicular to the first or major axis of the rib-like elements, while
requiring substantially molecular-level deformation to extend in a direction
substantially parallel to the first axis of the rib-like elements. s L

. The-amount of-spplied foree required to extend the SELF :web is dependent o
upon the composition and cross-sectional area of the web materials forming the
SELF web and the. width and spacing of the first regions, with narrower and more
widely spaced first regions requiring lower applied extension forces to achieve the
desired elongation.: The first axis, (i.e., the length) of the first regions is preferably
greater than the second axis, (i.e., the width) of the first region with a preferred
length to width ratio of from about 5:1 or greater.

- “The depth and fréquency of rib-like-elements: - cani also be vanedto -control-the - -

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

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.
The first and second web materials may be comprised of polyolefins such as
polyethylenes, 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
include, but are not limited to, polyester, 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
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

33

a spunlace material with loosely bonded fibers being the preferred embodiment.
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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‘a regular pattern of adhesive beads, lmes, orveolumns 290 orierited generally parallel to
“axis 271. * Alternatively, the first’ and\,second webs may be mtermlttently bonded
together with spirals .or spots of adheswe Bondmg may be effected by any . =
jealifig; soniic bonding, etc.” Intermittent bonding of = -

'_ the component webs creates unglued or open areas in the combined composite allowmg,

conventional means such as heat s

the composite to expand and stretch in an elastic-like manner. Conversely, in a
substantially continuously bonded- composite, the webs are bonded substantially

continuously to one another throughout their areas-of interface.

After the first and second webs 250 and 252 have been mtenmttently bonded
together to form the composite 200, the second SELF web 252 may have sufficient
strength to pucker or gather the composite when the tension is released. The
puckering provides bulk and softness in the composite which may be desirable when
used as a portion of a disposable absorbent article. When intermittently bonded

together with parallel beads or columns of adhesive, the composlte will have a plurahty
~of ndgosities which provide: both bulk #nd: bendmgresxstance e T

Referring now to Figure 3, the elastic waist feature 34 comprising an elastic

300. Composite 300 includes a first component 310 and a second component 320.
The first component 310, in a rela_x'ed condition, is intermittently bonded to the second
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
comprised of a single layer of polyethylene. Altematively, the second component 320
may also include a laminate of two or more layers.

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
comprise a portion of the t0psheet 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.

It has been found that the extension charactensncs including the extension
forces, an extension modulus, and available stretch (extension), and the contractive

e

‘waistband 35-in the first waist region;ﬁO»cozﬂprises_---a- composite-indicated generally as: ..~ s
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- forces, elastic creep, elastic hysteresis, and rate” df“ contraction ‘of the composxte arb.

;mpomnt considerations’ in the performance of the- chsnc waist fcature 34 and othcr

o pomons of the diaper 20. The extension and contractlon charactensucs of the L

s

20

s

. composite give the diaperer and wearer an overall percelvcd "stretchmess during use.
‘They also_effect the ability of the diaper to achieve a suitable degree of apphcatton
stretch (i.e., for a "normally® perceived tension of the diaper during application, the
total amount of resultant stretch is that desired to achieve/maintain good conformity of
fit). For example, a waist feature with a relatwely high available stretch :and low
extension modulus can cause gapping and saggmg/shppmg on the ‘wearer. " A waist
feature having too little available stretch or too high of an extension modulus may not
achieve a suitable level of body conformity and may contribute in making the diaper
uncomfortable to wear and hard to apply to the wearer. .

Typical extensible materials show a hysteresis loop of force in their stress-strain
property. That is, for a given extension, the force (extcnston force) required to

-~ uniaxially-extend the extensible: material is- greater than thc fcrccﬂ(contnctlve force) the .. . .

extensible material exerts when it is allowed to contract from its pre-extcnded

.- condition. - The former curve can be referred to as the "load curve” and the latter curve . .

can be referred to as the "unload curve”. The "load" extension force (cxtens:on force)
is felt by the diaperer when the extensible waist feature is stretched to apply the diaper
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.

* As used herein, the term "differential extensibility” is used to mean a material having a

non-uniform degree of extensional properties, 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 composife 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
such that more or less "varying" lateral extensibility is achieved in one portion of the
extensible composite versus another. The extensible materials may also have varying
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length. m, and shapes that provide differential extensibility: Gtha ways of varying

| -ﬁ*’the propexues of matemls that form the extensible composite that are lmown in the art

10

1 3

as

v Sumlar to the e!ast:c waist feature 34, the extensible s:de panels 30 and he
el "uudlegmﬂ‘snmya!sobeeompnsed ofaﬁrstwebmte:mttenﬂybondedtoa

SELFwebwhtletheﬁrstwebumarelaxedcondatuonandtheSELFwebisma
stretehedorelongeted condition. In addition, other portions of the diaper 20 such as
the absorbent core, the fastenmg member, the backsheet, the topsheet,-portions of the

' backsheet or topslleet, or the entire dlaper may also be made extensible by constmctmg '

them from the composite of the present invention.

~ Additionally, theﬁ'stwebofthecomposxtemayalsobeaSELFweb s:m:larto
the second SELF web. However, only one of the SELF webs will be in a stretched
or elongated condition when intermittently bonded to the other SELF web which is in
a relaxed condition.

the dnaper on the wearer. The fastening system 48 maintains the first waist region S0

and the second waist_region 52.in an_ oyerlapping configuration -to form .a. side

closure. “The fastemng system 48 further maintains tension in the extensible side
panels 30 to hold the diaper 20 on the wearer as well as to provide for improved
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
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

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.
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.

- The diaper 20 is also.preferably. provxded with a fastening system48 for: ﬁttmg S
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©c. ¥ The duperer then- Wraps one’ extemble side panel 30 around the wearer, while *+*: .-

L e ;.- graspingone of the first fastmng members 40 dlsposed on each of the extensible side
R R panels 30 The dnaperer then repeats th:s step for the other extensible side panet 30: o
D1 741 The waist closure is formed by efgagement. of the first fastenmg members 40 tothe .-
s second fastening member 42 located in the second waist region 52. With the
formation of the waist closuré, the diaper 20 is initially conformably fit about the
wearer. If the diaper. 20 has been fitted asymmetrically, the diaper 20 will self-adjust
, impre ﬁt Oneeﬁnedtothewwer,them‘bles:de
pmelsBOuldtheelasncwmstfeam:eMa:pandandconttactmeoruunctxonwnththe
10 motions of the wearer to provide improved sustained dynamic fit throughout the time
of wear, well past when the diaper 20 has been loaded with exudates. This improved -
dynamic fit reduces sagging and gapping of the diaper 20 in the waist and thigh
regions while increasing wearer comfort.
L ) While particular embodlments of the present invention have been illustrated
“# 7. % a5 -and described, it would be obvious to those skilled in the.art that various other. . S .
~ changes and modifications can be made without departing from the spirit and scope '
Spge s vesoege n - of the invention, It is therefore intended to cover in the appended claims all such e
' changes and modifications that are within the scope of this invention. A

20 WHATIS CLAIMED IS:



w : g PCT/US96/02253

A composue_ exhnbm’ng an elasnc-hke behavxor in response to an apphed axial
) elongatnon along at least one axis thereof, said composite comprising:” a first

S _web material in a relaxed condition bonded to a-stretched second web material,
" "said second web matcnal characterized by a strainable network having first and

second regions formed of substantially the same material composition, said first
region providing a first, elastic-like resistive force to said applied axial
elonganon, and said second region providing a second distinctive resistive force

- -to further applied axial elongation, thereby: provxdmg at least two stagu of

reslstlve forces in use,

A cbmposite exhibiting an elastic-like behavior in response to an applied axial
elongation along at least one axis thereof, said composite comprising: a first
web material in a relaxed condition bonded to a stretched second web material,

.. -said secondwebmatenalchmctenzedbyatleastaﬁrstregonandasecond
*reg:on formed of substantially the sime matedial composition, said first region

undergoing a substantially molecular-level deformation and said second region

"~ “initially ndergoing a  substantially geometric deformation -when said web -

material is subjected to said applied axial elongation.

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

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

- The composite of any one of the preceding claims wherein said first web

material is intermittently bonded to said second web material.

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

‘The composite of any one of the preceding claims wherein said ‘second web

- material comprises a laminate of two or more materials.

The composite of any one of the preceding claims wherein said composite forms
a portion of a disposable absorbent article. :
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~ The eomposnte of'Claxm 8 whetem said Mposnte foxms an elasﬂc wmst feature
~ on a dlsposable dlaper - - :

The composne of Cla:m 8 whewn smd composite. forms an e:aensible side
panelona d:sposable dnper

The composite of Claim 8 wherem said composnte forms an elastxclzed leg mﬁ'

ona dlsposable dupet

The composite of Claxm 8 wherein said composnte forms at least a portxon ofa
backsheeton a dxsposablz dxaper

" The composite of Claim 8 wherein said composite forms at least a portion of a
fastening member. o
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