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ABSORBENT ARTICLE WITH MULTIPLE ZONE STRUCTURAL ELASTIC-LIKE
FILM WEB EXTENSIBLE WAIST FEATURE

FIELD OF THE INVENTION

The present invention relates to absorbent articles such as diapers, incontinent
briefs, training pants, and the like, and more particularly, to absorbent articles having an

extensible waist feature providing dynamic fit about the wearer as well as improved
containment characteristics of the absorbent article.

BACKGR F THE INVENTION

Infants and other incontinent individuals wear absorbent articles such as diapers to
receive and contain urine and other body exudates. Absorbent articles function both to
contain the discharged materials and to isolate these materials from the body of the
wearer and from the wearer's garments and bed clothing. Disposable absorbent articles
having many different basic designs are known to the art. For example, U.S. Patent Re.
26,152, entitled "Disposable Diaper" issued to Duncan and Baker on January 31, 1967,
describes a disposable diaper which has achieved wide acceptance and commercial
success. U.S. Patent 3,860,003, entitled "Contractable Side Portions For Disposable
Diaper®, issued to Buell on January 14, 1975, describes an elasticized leg cuff disposable
diaper which has achieved wide acceptance and commercial success.

However, absorbent articles have a tendency to sag or gap away from and to
slide/slip down on the body of the wearer during wear. This sagging/gapping and
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FI ELD OF THE | NVENTI ON 15 The present invention relates to absorbent

articles such as diapers, incontinent friefs, training pants, and the
| i ke, and nore particularly, to absorbent articles having an .

sliding/slipping is caused by the relative motions of the wearer as the wearer breathes,
moves and changes positions, by the downward forces generated when the absorbent
article is loaded with body exudates, and by the rib-like element of the materials of the
absorbent article itself when subjected to such wearer's motions. This sagging/gapping

s  and sliding/slipping of the absorbent article can lead to premature leakage and poor fit of
the absorbent article about the wearer in the waist regions and the leg regions of the
absorbent article.

In order to more snugly fit absorbent articles about the wearer, certain
commercially available absorbent articles have been provided with elastic features. An

10 example of a disposable diaper with elastic side panels is disclosed in U.S. Patent
5,151,092, entitled "Absorbent Article With Dynamic Elastic Waist Feature Having
Predisposed Flexural Hinge" issued to Buell, Clear, and Falcone on September 22,
1992. However, elastics are costly and require a certain degree of manipulation and
handling during assembly. Further, while elastics do provide a degree of stretch for the

15 absorbent article, the components of the absorbent article to which the elastics are
attached are typically not elastic such that the elastics must be prestretched prior to
being secured to the absorbent article or the inelastic components must be subjected to
mechanical stretching (e.g., ring rolling) to enable the added elastic to be: effective.
Otherwise, the added elastic is restrained by the inelastic components.

20 Therefore, it is an object of the present invention to provide a relatively low cost,
easy to manufacture, absorbent article having sustained dynamic fit about the wearer
during use.

It is a further object of the present invention to provide an absorbent article
having a unique extensible waist feature, preferably without the use of elastic, that

25  provides sustained dynamic fit and improved resistance to leakage during use due to the
conformability of the materials forming the waist feature by virtue of their readily
extensible nature.

It is a still further object of the present invention to provide an extensible waist
feature on an absorbent article that exhibits an "elastic-like® behavior in the direction of

30  applied force or elongation without the use of additional elastic material.

It is an even further object of the present invention to provide an extensible back
waist feature on an absorbent article that enhances fit and containment by providing
multiple zones or panels having different force/extension properties to better distribute
the forces encountered by the back waist feature during use and provide the necessary
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extensi bl e wai st feature providing dynamc fit about the wearer as well as
| mpr oved contai nnent characteristics of 3t he absorbent article.
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10 containment characteristics of the absorbent article. Such absorbent articles comprise a
chassis assembly preferably comprising a liquid pervious topsheet, a liquid impervious
backsheet, and an absorbent core positioned between the topsheet and the backsheet; an
extensible back waist feature having multiple panels or zones; and a closure system for
maintaining the absorbent article on the wearer.

15 In a preferred embodiment of the present invention, the absorbent article has a
T-shape comprising a chassis assembly and a extensible back waist feature disposed in
the back waist region. The extensible back waist feature provides an extensible
member that provides a more comfortable and contouring fit by initially conformably
fitting the diaper to the wearer and by sustaining this fit. The extensible back waist

20 feature further develops and maintains wearing forces (tensions) that enhance the
tensions developed and maintained by the closure system. The extensible back waist
feature further provides more effective application of the diaper. The extensible back
waist feature has a central waistband panel, a pair of side panels, and a hip panel. Each
of the panels are designed to provide different force and extension properties to

25  optimize the fit of the diaper. While each panel of the extensible back waist feature
may be constructed from a number of extensible materials, they preferably each
comprise a structural elastic-like film (SELF) web since a SELF web allows the
force/extension characteristics to be specifically designed for each panel and with a
minimum amount of materials (no conventional elastic materials need to be used).

30 A structural elastic-like film (SELF) web exhibits an elastic-like behavior in the
direction of elongation without the use of added elastic materials. SELF webs exhibit
at least two significantly different stages of controlled resistive force to elongation
along at least one predetermined axis when subjected to an applied elongation in a
direction parallel to the predetermined axis. SELF webs include a strainable network
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2 sliding/slipping is caused by the relative notions of the wearer
as the wearer breathes, moves and changes positions, by the downward
forces generated when the absorbent article is | oaded with body .
exudates, and by the rib-like elenment of the nmaterials of the
absor bent article itself when subj ected to such wearer's notions. This
saggi ng/ gappi nghavmg at least two. contiguous, distinct, and dissimilar regions. One of the regions is
configured so that it will exhibit resistive forces in response to the applied axial
elongation in a direction parallel to the predetermined axis before a substantial portion
of the other region develops significant resistive forces to the applied elongation. At
5 least one of the regions has a surface-pathlength which is greater than that of the other
region as measured substantially parallel to the predetermined axis while the material is
in an untensioned condition. The region exhibiting the longer surface-pathlength
includes one or more rib-like elements which extend beyond the plane of the other
region. SELF webs exhibit first resistive forces to the applied elongation until the
10 elongation of the web is sufficient to cause a substantial portion of the region having
the longer surface-pathiength to enter the plane of applied elongation, whereupon the
SELF web exhibits second resistive forces to further elongation. The total resistive

forces to elongation are higher than the first resistive forces to elongation provided by
the first region.
15
BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
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 description
20  which is taken in conjunction with the accompanying drawings in which like
designations are used to designate substantially identical elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut-away to reveal underlying structure, the outer surface of
the diaper facing the viewer;

25 Figure 1A is a simplified plan view of the disposable diaper embodiment of
Figure 1 depicting the various panels of the diaper,

Figure 2 is a cross-sectional view of the disposable diaper embodiment of
Figure 1 taken through Line 2-2 in Figure 1;

Figure 3 is a plan view of the disposable diaper embodiment of Figure 1 in its

30  stretched condition with forces applied to the side panels;

Figure 4 is a blown up plan view of a portion of the disposable diaper of Figure
1 showing the details of the SELF webs of the extensible back waist region and the
relative positioning of the elements of the diaper;

Figure 5 is a plan view photograph of a preferred embodiment of a SELF web
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5 and sliding/slipping of the absorbent article can |lead to premature
| eakage and poor fit of t he absorbent asticle about the wearer in the
wai st regions and the | eg regions of the absorbent article. :

In order to nore snugly fit absorbent articles about the wearer, certain
commercially avail abl e absorbent articles have been provided with elastic

features. An 10 exanpl e ,a di gposabl e di aper .with | asth c si de, panel s
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mechani cal stret chi Ngp{Qrdse if & 3&gmetledipaibedtive @RARAEOM SRhAFEEH web aF Figuré 6

be effective. . O Nerw se, ..t he added gl astic is.restrained,b he
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i nvention tojprodegieedin Eigateiéjel y | ow cost, easy to manufacture,

absorbent article hav %’&%r?gﬁg gl é?quin SHiRaMsridd foraPQdlust RPcei@bSHation comparing

the behavior of the SELF web of the present invention as shown in Figure S, with an
otherwise identical, planar, base polymeric web material,

Figure 7 is a graph of the elastic hysteresis behavior of the SELF web of Figure

15 6 when subjected to 60% elongation and examined for hysteresis response;

Figure 8 is a simplified side elevational view of a preferred apparatus used to
form that portion of the SELF web of the present invention;

Figure 9 is a plan view of the opposed meshing plates of the apparatus of Figure
8 laid side-by-side with their meshing surfaces exposed,

20 Figure 10 is a simplified side elevational view of a static press used to form at
least a portion of the base film into a SELF web of the present invention;

Figure 11 is a simplified side elevational view of a continuous, dynamic press
used to form predetermined portions of the base film into a SELF web of the present
invention;

28 Figure 12 is a simplified illustration of an apparatus used to form at least 2
portion of a base film into a SELF web of the present invention;

Figure 13 is a simplified illustration of yet another apparatus used to form at
least a portion of 2 base film into a SELF web of the present invention;

Figure 14 is a graph of the resistive force vs. percent elongation comparing the

30  behavior of an alternative SELF web material which is a laminate comprised of a layer

of a polymeric film and a nonwoven layer secured by adhesive having a strainable

network of the present invention to the otherwise identical unformed, planar, base web
material;

Figure 15 is a graph of the elastic hysteresis behavior of the web material having
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during use. It is a further object of the present invention to

provi de an absorbent article havi ng a wni que extensibl e wai st
feature, preferably w thout the use of elastic, that 25 provi des .
sustai ned dynamic fit and inproved resistance to | eakage during use due to
t he conformability of the materials form ng the wai st feature by

virtue of their readil - extensi bl g, nature., It is a still
further object °15Hé‘“é?l%§‘§m’°'§ergﬁﬁ"6n& 8’%5? Sthierted, o SOV perest elopgstion and
feature on an absamiredforadlistie lhgstedesis rapdnislyj ts an "el astic-1ike" behavior in
the direction of 30 g ld.ed for [ [ e.use of ..
additional elastic n%lg'g“rg F‘zgl '?q _s"gp Hfied Bfm%c?{]%sﬁgw\%{l/gﬁg‘%ous%@%%?p%5]“&84'"‘8‘?‘
the present i nvetfithopresent ppvsotieregensradly shovsngthe diegstion of extengiillily of datpanels ofh
an absorbent sar tihekRehdiblt badkhasigasgibhi and contai nnment by providing

et ter distribute | Fgue Y e talinet G e sPin ey o 48 3R Hhteuredan of e
during use and psidespasel aftthe dispesabladiaper embodiment of the present invention;
Figure 18 is a plan view of a still alternative disposable diaper embodiment of the
present invention; .

10 Figure 19 is a plan view of the alternative disposable diaper embodiment of Figure
18 showing the diaper in its stretched condition when forces are applied to the side
panels and to the front waist feature;

Figure 20 is a partially cut-away plan view of an alternative disposable diaper
embodiment of the present invention having an hourglass shape and an extensible front

15  waist feature of a SELF web;

Figure 21 is a fragmentary plan view of an alternative extensible front waist
feature of the present invention;

Figure 22 is a fragmentary plan view of a further alternative extensible front waist
feature of the present invention;

20 Figure 23 is a fragmentary plan view of a still further alternative extensible front
waist feature of the present invention; and

Figure 24 is a fragmentary plan view of an even still further alternative extensible
front waist feature of the present invention. =
DETAILED DESCRIPTION OF THE INVENTION

23 As used herein, the term "absorbent article™ refers to devices which absorb and
contain 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 absorbent
articles which are not intended to be laundered or otherwise restored or reused as an

30 absorbent article (i.e., they arc intended to be discarded after a single use and,
preferably, to be recycled, composted or otherwise disposed of in an environmentally
compatible manner). A "unitary" absorbent article refers to absorbent articles which are
formed of separate parts united together to form a coordinated entity so that they do not
require separate manipulative parts like a separate holder and liner. A preferred
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3 stretch and extension characteristics in those zones. These and ot her

obj ects of the present invention will be nore readily apparent when
considered in reference to the follow ng description and when taken in *
conjunction with the acconpanyi ng draw ngs. In accordance with the

pr esent inyention there is provided a disposable absorbent article having
a front waist emBJdiiEn op an ags %en\{\aamc fe &F tguc %pcser;[t r]u(?vea xso(r%rnls3 e ur?ilrag')l' %lsgosable

absorbent article, diaper 20, shown in Figure 1. As used herein, the term "diaper” refers
to an absorbent article generally worn by infants and incontinent persons that is wormn
about the lower torso of the wearer. It should be understood, however, that the present

5 invention is also applicable to other absorbent articles such as incontinent briefs, training
pants, feminine hygiene garments, and the like.

Figure 1 is a plan view of the diaper 20 of the present invention 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

10  with the portion of the diaper 20 which faces away from the wearer, the outer surface,
facing the viewer. As shown in Figure 1, the diaper 20 has a generally "T-shape” and
comprises a chassis assembly 22 preferably comprising a liquid pervious topsheet 24, a
liquid impervious backsheet 26 joined with the topsheet 24, an absorbent core 28
positioned between the topsheet 24 and the backsheet 26; extensible leg cuffs 30 each

15 comprising a leg flap panel 31 and one or more elastic members, elastic strands 54,
operatively joined with the leg flap panel 31; an extensible back waist feature 32
comprising a central waistband panel 34, a pair of side panels 36, and a hip panel 38; a
closure system for fastening the diaper on the wearer preferably comprising at least a
pair of tape tabs 40 and a landing member preferably comprising a reinforcing strip 41;

20 and an extensible front waist feature 42 comprising a front waist panel 43,

Figure 1A shows a simplified plan view of the disposable diaper of Figure 1
depicting the various panels of the diaper 20 and their positioning with respect to each
other. The diaper 20 comprises a chassis assembly or chassis panel 22, a pair of leg flap
panels 31, a front waist panel 43, a hip panel 38, a central waistband panel 34, and a pair

25  of side panels 36. The chassis panel or chassis assembly 22 is the main portion of the
diaper from which the other panels emanate. The absorbent core is generally positioned
within the chassis panel although it may extend into other panels or zones of the diaper.
A leg flap panel 31 extends generally laterally outwardly from and along each
longitudinal edge 23 of the chassis panel 22. The leg flap panel 31 forms at least a

30  portion of the leg cuff 30. As shown in Figure 1A, the elastic strands 54 are operatively
joined to the leg flap panel 31 to form an extensible leg cuff 30. The front waist panel
43 extends generally longitudinally outwardly from and along the lateral edge 23' of the
chassis panel 22 and preferably each leg flap panel 31 in the front waist region. The
front waist panel 43 generally forms the extensible front waist feature of the diaper. The
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conpri si ng: a chassis assenbly conprising a |liquid pervious topsheet,
aliquid | npervi ous backsheet joined wth said topsheet, and an
absorbent core positi oned between said topsheet and sai d backsheet;
and an extensi bl e back wai st feature positioned in said back wai st

region, said extensible back wai st feature joined to and extendi ng
| ongi t udi nal I'y-

dly fro ald Ssi s mbl v., sai d, e enS|bIe
back wai st feat $HPeP m‘” "8 r§68F; ng:mcfna?éfutg/a.m? ﬁﬁg'n%\d ai%ggh ﬁf
| ongi tudi nal | y ggtofakelthasdis paeb22 dndatzxsﬁurd@lyrﬁactclog fBap panel 31 wahaibdck p/apangion
bei ng ext ensi bl §W' i pdhdl tf'o%’ls rla%fbrqgnaof‘{ﬁé: ﬁmeﬂhsﬂ féature Thd Bétral
| ateral directi wai st panel ol and )
ext endi ng | ongi taitband|panel 34 CX‘SMS\/\&E“GT ally fqngity H°H5“ﬁ‘%‘é a"&’c@ﬁthwm
wai st band pagel

PR, The cerfril @asstiang pam a4 dlso dsririsanpéravn rzo@ na exeansible back
conponent in the | ateral d‘me ction
e

central wai st bamﬁa’% Fatprey, side gg{\cls 39 eac:ht {]ﬁen@)ﬁteﬁaﬁ'lfﬂtjrﬁé'ccﬁmg{:dﬁaﬂ'gn ]pnd

sai d hip panel ; almng the centra] ty)us apd ppnehpd Sﬁ“ﬁ’é lg3strrcpostipny phtbg hippagsl d8e The Fids ng
laterally out Warﬂl‘\é’ls 86 Qb form a portion of the back extensible waist feature.

As discussed hereinafter, each of the panels may be a separate member joined to

10 the overall diaper structure or may be unitary with the diaper in that they comprise an

extension of other elements of the diaper such as the topsheet, the backsheet, or both.

In the embodiment shown in Figure 1, all of the panels except for the side panels 36

comprise an extension of the topsheet 24 and the backsheet 26. The side panels 36

comprise a separate member joined to the central waistband panel 34 and at least a

15  portion of the hip panel 38. Further, any or all of the panels may be extensible. The

chassis panel 22 is typically not extensible in order to maintain the integrity of the

absorbent core 28 during use, although it may be rendered extensible such as by being

formed as a structural elastic-like film (SELF) web as described herein. Preferably, the

extensible panels comprise a SELF web. The use of a2 SELF web allows the

20 force/extension properties of each of the panels to be specifically designed to maximize

the it and containment of the diaper with a2 minimum amount of materials (no
conventional elastic materials are needed).

The diaper 20 of Figure 1 has an inner surface (not shown), an outer surface 44

(facing the viewer in Figure 1) opposed to the inner surface, a front waist region 45, a

25 back waist region 46 opposed to the front waist region 45, and a periphery which is

defined by the outer edges of the diaper 20 in which the longitudinal edges are

designated 47 and the end edges are designated 48. (While the skilled artisan will

recognize that a diaper is usually described in terms of having a pair of waist regions and

a crotch region between the waist regions; in this application, for simplicity of

30  terminology, the diaper 20 is described as having only waist regions, each of the waist

regions including a portion of the diaper which would typically be designated as part of

the crotch region). The inner surface 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 generally is formed by at least a portion of the topsheet 24 and other
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said central waistband panel and at |east a portion of said hip panel, each
sai d si de panel being extensible in a direct i90n havi ng a vector conponent
in the lateral direction.

3a
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components joined to the topsheet 24). The outer surface 44 comprises that portion of
the diaper 20 which is positioned away from the wearer's body (i.e., the outer surface 44
generally is formed by at least a portion of the backsheet 26 and other components
joined to the backsheet 26). The front waist region 45 and the back waist region 46
s  extend, respectively, from the end edges 48 of the periphery to the lateral centerline 49
of the diaper 20. (The lateral direction (x direction or width) is defined as the direction
parallel to the lateral centerline 49 of the diaper 20; the longitudinal direction (y
direction or length) being defined as the direction parallel to the longitudinal centerline
50; and the axial direction (Z direction or thickness) being defined as the direction

10  extending through the thickness of the diaper 20.) :
Figure 1 shows a preferred embodiment of the diaper 20 in which the topsheet 24
and the backsheet 26 have length and width dimensions generally larger than those of
the absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond the edges
of the absorbent core 28 to thereby form certain of the panels and portions of the
15  periphery of the diaper. The periphery defines the outer perimeter or, in other words,
the edges of the diaper 20. The periphery comprises the longitudinal edges 47 and the

end edges 48.

Figure 2 is a cross-sectional view of the diaper embodiment of Figure 1 of the
present invention taken through line 2-2 of Figure 1. Figure 2 shows the chassis
20  assembly 22 comprising a portion of the topsheet 24, a portion of the backsheet 26, and
the absorbent core 28 positioned between the topsheet 24 and the backsheet 26. In the
embodiment shown in Figure 2, the hip panel 38 is joined to and extends longitudinally
outwardly from the chassis assembly 22, preferably from the waist edge 56 of the
absorbent core 28. The hip panel 38 is unitary with the chassis assembly 22 and
25 comprises a structural elastic-like film (SELF) web comprising the portion of the
topsheet and the backsheet extending longitudinally beyond the waist edge. Thus, the
extensibility of the hip panel is achieved without the use of a separate elastic material
operatively joined to the topsheet and the backsheet. The central waistband panel 34 is
joined to and extends longitudinally outwardly from the hip panel 38. The central
30  waistband panel is unitary with the hip panel, and thus the chassis assembly in this
embodiment, and comprises a SELF web comprising the portion of the topsheet and the
backsheet. The bands 64' of the central waistband panel SELF web are preferably wider
(longitudinal dimension) than the bands 64" of the hip panel SELF web with the pleats
66" of the waistband panel SELF web being preferably wider than the pleats 66" of the
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The present invention provides absorbent articles such as di sposable
di apers, i ncontinent briefs, diaper holdgrs, training pants, fem nine
hygi ene garnents and the |ike, t hat have an extensi bl e back wai st .
feature that inproves the dynamic fit as well as the 10 cont ai nnent
characteristics of the absorbent article. Such absorbent articles conprise

a chassi s a_ssenblgl !E)referabl y conprising a li a;i d pervi ous topsheet,
a |liquid inpervi bipspanel SELBhaneks fdws, the guteanioniosess béHe esotrsl wastbaidpaml SELF

Feature having. M Goanel S or e e o e e o
mai nt ai ni ng t he absor'tf&P3saF AFEM E—i’l)’ E‘é‘s gp?‘hf?}”ape’ is SheWn in Figuren  aady

enbodi nent of t heAptsesemrising whamaimbodyhéhadspobeheatdiapert 2€.| Thbahagis assembly 22
5  comprises at least an absorbent core 28, preferably an outer covering layer comprising
the topsheet 24 and the backsheet 26. Thus, the chassis assembly 22 comprises the main
structure of the diaper with other features added to form the composite diaper structure.
An exemplary example of a chassis assembly of the present invention is described in
U.S. Patent 3,860,003 issued to Kenneth B. Buell on January 14, 1975, which patent is
10 incorporated herein by reference.

The absorbent core 28 may be any absorbent means which is capable of absorbing
and retaining liquids such as urine and other certain body exudates. The absorbent core
28 has a garment surface, a body surface, side edges 57, and waist edges 56. The
absorbent core 28 may be manufactured in a wide variety of sizes and shapes (e.g.,

15 rectangular, hourglass, "T"-shaped, asymmetric, etc.) and from a wide variety of liquid-
absorbent materials commonly used in disposable diapers and other absorbent articlas
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, cross-linked cellulose fibers, tissue including tissue wraps

20 and tissue laminates, absorbent foams, absorbent sponges, superabsorbent polymers,
absorbent gelling materials, or any equivalent material or combinations of materials.
The configuration and construction of the absorbent core may also be varied (e.g., the
absorbent core may have varying caliper zones, a hydrophilic gradient, a superabsorbent
gradient, or lower average density and lower average basis weight acquisition zones; or

2s may comprise one or more layers or structures). The total absorbent capacity of the
absorbent core 28 should, however, be compatible with the design loading and the
intended use of the diaper 20. Further, the size and absorbent capacity of the absorbent
core 28 may be varied to accommodate wearers ranging from infants through adults.
Figure 1 shows a preferred embodiment of the diaper 20 having a rectangular-shape

30 absorbent core.

An absorbent structure useful as the absorbent core 28 of the present invention
that has achieved wide acceptance and commercial success is described in U.S. Patent
4,610,678 entitled "High-Density Absorbent Structures” issued to Weisman and
Goldman on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles
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T-shape conprising a chassis assenbly and a extensible back waist feature

di sposed in t he back wai st region. The:extensible back wai st feature
provi des an extensible menber that provides a nore confortable and -
contouring fit by initially confornmably fitting the diaper to the

wearer and by sustaining this fit. The extensible back waist 20 feature
tensi ons. devel opta i LA EoHE SRl ﬁé%ﬁ%@é%ﬁg@g%ﬂd CRtin GTIRRAR, 107
back wai st Uredtatens 4,888,313 renprled, " dbsorbent £oss Having e Rusping dayérdrissudd tohe
090 Th X AR bTcaner 3017, T s 3t By,
Gosi gned Fo pr ovABEOrarR PUrER FRorea arir e AREr - freeia, YBung Jayn & Tavlr
optim ze the §itonfSeplembesi BHap92;\WhB| Bateatch | i85l entified Torens, evbsorbemt, Belgiteric
vai st feature Macrdlitictifes GAIREIHAL Ot NILR the S4ABCHssOld R TlaRirfun and Berg
materials, they prellzer_a Iy ch conprilse_a_structur 8l aSt_IC-aInI kBe
film (SELF) web OF rABaIBORE B Wi oRatenhd.834,73s, ypleq g Demiy Absorbent
characteristics Mentbersiiadng LowdriDensies aghbolvér@Basie Mdigho drqliskiod Zonéd?, igsued to
"™ WIS g BN BETNR BB M
el asti c-1i kelbehin/therpresent insention. The dbserbentsarendd isIpstferablyahe wualHayer absoebense
of added el asti Cgippdeerel ddseribedhh . SEPRe@XNDY 423 entitled " AbsorEecd® IALIVIP With Elastic
stgnificantly diQ or Shnsé SHEhced Kbisomeng?, szt Ta Alemmany and Clear on Aidast 19
1993. Each of these patents are incorporated herein by reference.
The backsheet 26 is positioned adjacent the garment surface of the absorbent core
15 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
20 marketed as HL-1258. The attachment means will preferably comprise an open pattem
network of filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled
"Disposable Waste-Containment Garment”, which issued to Minetola and Tucker on
March 4, 1986, and which is incorporated herein by reference. An exemplary
attachment means of an open pattern network of filaments comprises several lines of
25 adhesive filaments swirled into a spiral pattern such as is 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 patents are incorporated
herein by reference. Alternatively, the attachment means may comprise heat bonds,
30  pressure bonds, heat/pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or
any other suitable attachment means or 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
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el ongation in a

one predeterm ned axis when subjected to an applied
direction parallel tazthe predeterm ned axis. SELF

webs include a strainabl e network -
4 having at | east two contiguous, distinct, and dissimlar regions.
One of the regions is configured so that it wll exhibit resistive
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ray at]so e use%ppk.ls usedaﬁercm, the term “flexible® refers to materials which are
compllant and will readily conform to the general shape and contours of the human
body. The backsheet 26 prevents the exudates absorbed and contained in the absorbent
core 28 from wetting articles which contact the diaper 20 such as bedsheets and
undergarments. The backsheet 26 may thus 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. Preferably, the 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). The backsheet preferably comprises a polyethylene blend film of
about 0.025 mm (1.0 mil) as is manufactured by Tredegar Corporation of Terre Haute,
IN and marketed as P286G3.

The topsheet 24 is positioned adjacent the body surface 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. As used herein, the
term "joined" encompasses configurations whereby an element is directly secured to the
other element by affixing the element directly to the other element, and configurations
whereby the element is indirectly secured to the other element by affixing the element to
an intermediate member(s) which in tumn is affixed to the other element. In a preferred
embodiment of the present invention, the topsheet 24 and the backsheet 26 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 (not shown).

The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's skin.
Further, the topsheet 24 is liquid pervious permitting liquids (e.g., urine) to readily
penetrate through its thickness. A suitable topsheet may be manufactured from 2 wide
range of materials, such as porous foams; reticulated foams; apertured plastic films; or
woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyester or polypropylene fibers), or a combination of natural and synthetic
fibers. Preferably, the topsheet 24 is made of a hydrophobic material to isolate the
wearer's skin from liquids which have passed through the topsheet and are contained in
the absorbent core 28 (i.e., to prevent rewet). If the topsheet is made of a hydrophobic
material, at least the upper surface thereof is treated to be hydrophilic so that liquids will
transfer through the topsheet more rapidly. This diminishes the likelihood that body
exudates will flow off the topsheet rather than being drawn through the topsheet and
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el ongation in a direction parallel to the predeterm ned axis before a

subst anti al portion of the other region devel ops significant resistive
forces to the applied elongation. At 5 | east one of the regions has a -
surface-pathlength which is greater than that of the other regi on as
nmeasured substantially parallel to the predeterm ned axis while the
material is * in an untensioned condition. The region exhibiting the

| onger surf ace- pheingeabgerhed by the phspihgaiscerae Bhe tepsheet £a5-bej feadesdde hydrophilichbyc h
extend beyond th«ereal R vAth atJaeraamerSunabxe mreﬁﬂaki?fbr xéEdﬂF tW@QEsh@éhhmﬁer'&rc%h
resistive forces. t ‘E)J eapglled elaatg '_‘ | ongat 1 on  qf e
web is sufficienfnqfe:Spiaang, the, maten ‘SBPP Bﬂa’lﬁf”f’Hé‘"}‘{étj’ﬂdm HBaienay in the
the | onger surf acerfpaidil edgintore aleaiitd dischssiqn afisudf aap@kmed aad diygedphilidity is
wher eupon thes  con gﬁeﬁ MHRPsepiefti 4, §8§?@Qﬁufeﬁs" 6%&:“8&82‘?\&&%& ﬁ(ﬂfti&)ﬂe%ager

el ongation. The total resistive ongat i o1 ar e
the first resist |&Q§°W§Pb1e§’ef50“éq‘@ﬁ@§tefw ﬁ‘r%v‘? uagy 29, 1991.t he frrst regi on.
15 There are BumberDOEGnbiEhdNIfG tddhiiqEIz AWK Smay be used to

e o 2 B A e
present inventi orfibers. When tthe topshees m&ehatnmwewmvebatthmwemy bbspinbonéad,
under st ood f rigm td3eseliole QM) eheflBIB®h idrQ¥htangled, combinations of the above, or the like. A
preferred topsheet is carded and thermally bonded by means well known to those skilled
in the fabrics art. A preferred topsheet comprises 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 mm (0.625 inches). Preferably, the
15 topsheet 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 International Paper
Company, of Walpole, Massachusetts under the designation P-8.
The diaper 20 preferably further comprises extensible leg cuffs 30 for providing
improved containment of liquids and other body exudates. Each extensible leg cuff 30
20 may comprise several different embodiments for reducing the leakage of body exudates
in the leg regions. (The leg cuff can be and is sometimes also referred to as leg bands,
leg fiaps, barrier cuffs, or elastic cuffs.) U.S. Patent 3,860,003 entitled "Contractable
Side Portions For a Disposable Diaper” issued to Buell on January 14, 1975, describes a
disposable diaper which provides a contractible leg opening having a leg flap and one or
25  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 & Blaney 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
30 September 22, 1987, describes a disposable diaper having dual cuffs including a
gasketing cuff and a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment” issued to Buell on November 3, 1987, discloses a disposable
diaper or incontinent garment having side-edge-leakage-guard gutters configured to
contain free liquids within the garment. U.S. Patent 5,032,120 entitled "Disposable
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20 which is taken in conjunction with the acconpanyi ng draw ngs in which

i ke designations are used to designatg substantially identical

el enents, and in which: Figure 1 is a plan view of a .
di sposabl e di aper enbodi nent of the present i nventi on having portion
cut-away to reveal underlying structure, the outer surface of t he

di aper facing the viewer, 25 -, Figure 1A is a sinplified plan view
of the di sposablAbsgrigskArdsieBavipg impreved Leg Cuffy gissued 1o Eéqsnraed Endllehen by il6us
panel s of the diper discloses an absorbent drii€leHvidg iy Buffy REAMESLFLIARRR! oW QMYE-QE:

t he di sposabl e di aper ferrbodl rlnentl ?u];gh .Fi gure é} %?Xefn thro gg hl ne 2-

in Figure 1; contact force at pelafiyply high; elongapns acopmplished. ﬂ'ée’ﬂ’i‘@&u) HBPY c@nidpter
enbodi ment of FifgurediffeientidltrsaterB) U.St Peeaths@BT25dentitlod “Wbtdrbénorareisieadplinged
to the side n : : " el AOLAT | I lew of
portion of t%g gjlngf)%tg% Jmcéicuﬁér 'ss;édl%:é girné dnspéon%gwghg%%éﬁ t@ 'ﬁgésd% g‘isP?’eB‘r

the SELF webs ofatiflg *@W‘gﬁéﬂgﬂ?@ ]E?g@( %&%s‘t"mi‘ ks distah sdse pesitioned outhoardiof he

posi tioning of tgreximabedgd i e waie refiopand inboard in the other tprgvite bettdrshtaabBlLAN

vi ew phot ogr aph t"ﬂg I'@psporu?!fogﬂ eﬁacﬁrg?(?ﬁésg%q{enﬁfug uéléh!:orw herein by reference. While
each extensible leg cuff 30 may be configured so as to be similar to any of the leg bands,

10 leg flaps, barrier cuffs, or elastic cuffs described above, as shown in Figure 1, each
extensible leg cuff 30 comprises the leg flap panel 31 extending laterally outwardly from
the chassis panel 22, the side edge 57 of the absorbent core 28, and one or more elastic
members, elastic strands 54, operatively joined with the leg flap panel 31, such as is
described in the above-referenced U.S. Patent 3,860,003.

15 The diaper 20 further comprises extensible waist features that provide improved
fit and containment. The extensible waist features at least extend longitudinally
outwardly from the chassis assembly, preferably a respective waist edge of the absorbent
core 28, and generally form at least a portion of the end edge of the diaper 20. Thus, in
the embodiment shown in Figure 1, the extensible back waist feature 32 comprises that

20 portion of the diaper 20 extending from the waist edge 56 of the absorbent core 28 in
the back waist region 46 to the end edge 48 of the diaper 20. While a disposable diaper
of the present invention is constructed with an extensible waist feature disposed in each
waist region (an extensible back waist feature 32 and an extensible front waist feature
42), the discussion will focus on diapers having different configurations for each

25  extensible waist feature. At a minimum, it is preferred that the diaper at least have one
of the extensible waist features constructed according to the present invenﬁon, more
preferably at least the back extensible waist feature 32.  The waist features can be
constructed as a separate element joined to the chassis assembly 22 or as an extension of
other elements of the diaper (i.e., unitary). The waist features will be described with

30 respect to preferred embodiments in which certain portions or panels comprise an
extension of other elements of the diaper such as the backsheet 26, the topsheet 24, or
both, and other portions or panels comprise a separate element joined to other portions
or panels of the waist feature or other panels of the diaper.

The extensible back waist feature 32 provides an extensible member that provides
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5 having a strainable network of the present invention with the

rib-1ike elenments facing toward the viewer, Figure S5Ais a
segnent ed, perspective illustration of the SELF web of Figure 5 in an
unt ensi oned condition; 5 Figure 5B is a segnented, perspective

il lustration of the SELF web of Figure 5 In a tensioned condition

E?gL?Zpgndl ng tom%%’éiggm}onggl;tagg cI)rcﬁ 8!%1 ﬁtobnygiatt c&H'BMr?ably fitting ﬁ'ﬁ:‘ &E;?eq to'the
wearer and sustaining this fit throughout the time of wear well past when the diaper has
been loaded with exudates since the extensible back waist feature allows the diaper to
expand and, preferably, to contract. Further, the extensible back waist feature develops

s and maintains wearing forces (tensions) that enhance the tensions developed and
maintained by the closure system to maintain the diaper on the wearer and that enhance
the fit of the diaper about the waist of the wearer. The extensible back waist feature
further provides more effective application of the diaper since even if the diaperer pulls
one side (side panel 36) of the extensible back waist feature farther than the other during

10 application (asymmetrically), the diaper will "self-adjust” during wear.

As shown in Figure 1, the extensible back waist feature 32 comprises a central
waistband panel 34; a pair of side panels 36; and a hip panel 38. In the embodiment
shown in Figure 1, the hip panel 38 is disposed longitudinally outwardly from the chassis
assembly 22 (the chassis panel), preferably from the waist edge 56 of the absorbent core

15 28, in the middle zone of the back waist region 46; the central waistband panel 34 is
disposed longitudinally outwardly from the hip panel 38; and the side panels 36 are each
disposed laterally outwardly from the central waistband panel 34 and at least a portion
of the hip panel 38. As discussed hereinafter, the particular positioning of each panel of
the back waist feature is important to the overall functioning of the back waist feature.

20  The term "panel® is used herein to denote an area or element of the waist feature or
diaper. (While a panel is typically a distinct area or element, a panel may overlap
somewhat with an adjacent panel.)

Each of the panels of the back waist feature 32 is extensible so as to dynamically
fit and conform to the wearer so as to provide such improved fit and containment. The

25  force/extension properties or characteristics (e.g., extension forces, available stretch
(extension), and contractive force(s)) of each of the panels is specifically designed so as
to dynamically expand and move with the movements of the body of the wearer adjacent
that panel to enhance fit and containment. As discussed hereinafter, since each panel
preferably comprises a2 SELF web as disclosed hereinafter and has a specific and

30 different function, the configuration of and materials comprising the SELF web of each
panel are specially selected to provide the different force and extension requirements of
each panel, thus enhancing the functioning of diaper.

The hip panel 38 is joined to the chassis assembly 22 and is disposed
longitudinally between the central waistband panel 34 and the lateral centerline 49,
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Figure 5C is a segnented perspective illustration of the SELF web of Figure

5 - In a tensioned condition correspondipg to stage Il on the
force-elongation curve 10 depicted in Figure 6; Figure 6 i35 a
graph of the resistive force versus percent elongation conparing t he

behavi or of the SELF web of the present invention as shown in Figure 5,
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&ips and buttocks. As a resut tR? 1aper éts better tot ahe%) e uce:st
saggmg, gapping and slippage. The hip panel is designed to have lower extension forces
than the central waistband panel, and preferably the side panels, with higher extension
capability, available stretch. This enables the diaper to fit wider at the hips than in the
central waistband panel, thus reducing the amount of material that is needed to construct
the diaper to provide adequate fit and coverage. Preferably, the extension force of the
central waistband panel is at least about 2 times, more preferably between 2 to 20 times,
most preferably between 5 to 10 times, greater than the extension force of the hip panel.
(The extension force of the hip panel should be as low as possible.) In a preferred
embodiment, the extension force of the hip panel is less than about 10 g/cm, preferably
less than about S g/cm, at 50% extension. The hip panel 38, as shown in Figure 3, thus
flairs out after the diaper is applied thereby directing the forces generated in the side
panels 36 to transfer to the central waistband panel 34. The hip panel 38 also couples
the elastic strands 54 with the waist closure.

The hip panel 38 may take on a number of different sizes and shapes. For
example, the hip panel may have a trapezoidal, arcuate, or complex shape. As shown in
Figure 1A, the hip pane! 38 preferably has a rectangular shape to minimize material and
processing costs. The size of the hip panel may also widely vary, depending upon its
available stretch, so long as it provides fit and containment at the hips. In a preferred
embodiment of a large (8 kg to 14 kg) baby diaper, the hip panel may, for example, have
a size typically about 65 mm long (longitudinal direction) and about 180 mm wide
(lateral direction).

The hip panel 38 is extensible in at least one direction, preferably in a direction
having a vector component in the lateral direction, more preferably in the lateral
direction, to provide better fit by providing extension that follows the hips/buttocks. It
should be noted, however, that the hip panel may be extensible in any other direction or
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25 Figure 12 is a sinplified illustration of an apparatus used to

format |east a portion of a base filmjnto a SELF web of the present
i nventi on; Figure 13 is a sinplified illustration of yet .
anot her apparatus used to form at | east a portion of a base filminto
a SELF web of the present invention; Figure 14 is a graph of

the resistive force vs. percent elongation conparing the 30 behavi or of
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5 extensible while the lateral zones are nonextensible, Alternatively, the entire hip panel is
extensible to provide the desired functions as described herein.

The hip panel 38 may be constructed in a number of configurations. For
example, the hip panel can be constructed of any of the various elastomeric materials or
elastomeric laminates as are known in the art. An exemplary elastomeric material is a

10  zero strain stretch laminate such as described in above-referenced U.S. Patent
5,151,092 (Buell, et al). In an especially preferred embodiment, the hip panel
comprises a SELF web as described hereinafter.

The hip panel 38 may comprise a separate element affixed to the chassis panel 22
and the side panels 36 and/or central waistband panel 34 or can be constructed as an

15 extension of other elements of the back waist feature or the diaper such as the backsheet
26 or the topsheet 24, preferably both the topsheet and the backsheet. In the
embodiment of the present invention shown in Figure 1, the hip panel 38 comprises a
portion of the topsheet 24 and a portion of the backsheet 26 formed into a SELF web as
described hereinafter.

20 The central waistband panel 34 is the primary component of the extensible back
waist feature 32 that provides waist fit and appearance. (The central waistband panel
can also be called the waistband or waist panel of the back waist feature.) The central
waistband panel 34 is joined to the hip panel 38 and is disposed longitudinally outwardly
from the hip panel 38 and laterally inwardly of the side panels 36 so as to fit in the upper

25  back or lumbar zone of the wearer. The central waistband panel 34 is positioned toward
the end edge 48 of the diaper 20 to generally define the "central upper segment” of the
back waist feature, and preferably, such as is shown in Figure 1, forms at least a portion
of the end edge 48 of the diaper 20. Thus, the central waistband panel 34 provides a
member that maintains a defined area coverage, contacts the wearer in the upper back or

30 lumbar zone to snugly fit the wearer, and is extensible, preferably in a direction having a
vector component in the lateral direction, more preferably in the lateral direction, so as
to dynamically move, fit, and conform to the wearer. The extension forces of the central
waistband panel need to be high, generally higher than the hip panel and, preferably,
higher than the side panels, in order to support the diaper without sagging, particularly
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6 the strainable network of Figure 14 when subjected to 60% percent

el ongati on and exam ned for elastic h”?t eresi s response;
Figure 16 is a sinplified plan view of an alternative disposabl e di aper -
enbodi nent of the present invention generally show ng the direction of

extensibillity of the panels of 5 t he extensi bl e back wai st region;
Figure 17 is a-sinplified close up plan view of an alternative
configuration offterfieading. (Bedxtepsiomfforoé of e cinsgosakibanddpanebis wnﬁm&ilyn&cm of

the present invgnhiqng élabout times asFFIQH{ s 8 é cn@ioﬁlf@&evéfemeosﬁdcae&t:fsé The

alternative disposapl e go ent
Figure 19 is a $ensiop; fQWCbFfﬁt W@CQith@F‘f'i%&“l abeuul%yegram &lcapdreles (ﬂcﬁ\éﬁﬁ‘ of
Figure 18&&‘19%?&5 had doagian, atnSe% Sextehsion. C Thd }ﬁg&dleﬁdc@ﬂomﬁmﬁcﬂ‘wms

are applied t 0 ¢ n?raIS Wafétband panel transfer the majority of forces generated in the fitting of the
diaper in the side panels to the waist and upper hip regions of the wearer. This enables
the diaper to fit higher on the wearer and to allow the tensional forces (a primary line of
tension) to be directed about the waist of the wearer, typically downward toward the
abdominal crease of the wearer, so as to provide a continuous primary line of tension to

10  hold the diaper on the wearer. This higher fit and continuous line of tension maintains
the sustained fit of the diaper. This higher fit also reduces skin marking at the legs and
thighs of the wearer.

The central waistband panel 34 may have a number of different sizes and shapes.
For example, the central waistband panel may have an arcuate shape so that forces

15 transmitted through the central waistband panel are along a line or zone disposed at an
angle to the body of the wearer to fit the diaper into the lumbar curve of the back and to
allow the tensional forces (the primary line of tension) to be directed downward toward
the abdominal crease of the wearer so as to provide a continuous primary line of
tension. Examples of complex shapes useful for the shape of the central waistband

20 panel and the back waist feature are disclosed in U.S. Patent Application Serial No.
08/044,562 entitled "Fitted Belt For Absorbent Garment" filed by New, et al. on April 7,
1993, and U.S. Patent Application Serial No. 08/072,300 entitled "Absorbent Articles
Providing Sustained Dynamic Fit" filed by LaVon, et al. on June 3, 1993; which are
incorporated herein by reference. In a preferred embodiment such as is shown in Figure

25 1A, the central waistband panel 34 has a rectangular shape. The lateral width of the
central waistband panel is typically greater than its longitudinal length. For a typical
"large”™ (8 kg to 14 kg) baby diaper, the central waistband panel may, for example, have
a size of about 180 mm in the lateral direction by about 30 mm in the longitudinal
direction.

30 The central waistband panel 34 may be constructed in a number of configurations
and from a number of different materials. For example, the central waistband panel may
be elasticized by operatively joining an elastic member thereto such as the elasticized
waistbands known in the art and as are disclosed in U.S. Patent 4,515,595 issued to
Kievit, et al. on May 7, 1985; and U.S. Patent 5,151,092 issued to Buell, et al. on
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panel s and to the front waist feature; Figure 20 is a partially
cut-away plan view of an alternative di sposabl e di aper enbodi nent of
the present invention having an hourgl ass shajpe and an extensible front 15
wai st feature of a SELF web; Figure 21 is a fragnentary plan °
view of an alternative extensible front wai st feature of the present

I nventi on; Figure 22 is a fragnentary plan view of a further
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absor bent 24, preferably both the topsheet and the backsheet. In the embodiment of the present
10 invention shown in Figure 1, the central waistband panel 34 comprises a portion of the
topsheet 24 and a portion of the backsheet 26 formed into a SELF web as described

hereinafter.

The central waistband panel 34 is extensible in at least one direction, preferably in
& direction having & vector component in the lateral direction, more preferably in the

15 lateral direction, to provide better fit. It should be noted, however, that the central
waistband panel may be extensible in any other direction or in more than one direction.
In addition, the central waistband panel may have one or more discrete zones of
extensibility. For example, as is shown in Figure 4, the central waistband panel 34 may
have & pair of non-extensible zones, each positioned laterally outwardly from a central

20 extensible zone or panel. Altematively, the entire central waistband panel can be
extensible to provide the desired functions as described herein.

The side panels 36 are those portions of the extensible back waist feature 32 that
extend laterally outwardly from the central waistband panel 34 and at least 2 portion of
the hip panel 38. The side panels 36 are each an extensible member that primarily

25 function to provide a2 more comfortable and contouring fit by initially conformably
fitting the diaper to the wearer at application and sustaining this fit throughout the time
of wear well past when the diaper has been loaded with exudates by enlarging the
circumference of the diaper at the sides, attaching the back waist region to the front
waist region of the diaper to complete a closure for the diaper, and distributing forces

30  along both the waist and legs to transfer these forces such that there is a snug fit with no
skin irritation due to excessive forces on the legs or the waist. The side panels provide
stretch as well as, in preferred embodiments, a contractive force afer extension and
application. Thus, the side panels provide a more comfortable and contouring fit by
allowing the sides of the diaper to expand and contract. The side panels also develop
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articles which are not intended to be | aundered or otherw se restored or
reused as an 30 absorbent article (i.e., they are intended to be

di scarded after a single use and, pref 0ably, to be recycl ed, .
conposted or otherw se disposed of in an environnentally conpati bl e
manner). A wunitary absorbent article refers to absorbent articles which
are for med .of separate parts uni ted together to forma coordi nated
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7 mamtamcd by the closure system to maintain the diaper on the wearer and enhance the
fit. The side panels assist in maintaining the primary line of tension formed by the
primary fastening system; allowing the diaper to conformably fit over the hips of the

S  wearer where there is dynamic motion, and initially pretensioning the front extensible
waist feature, if provided on the diaper, since the diaperer typically stretches the side
panels when applying the diaper on the wearer so that when the side panels contract,
tension is transmitted from the side panels through the waist closure system into the
extensible front waist feature. The side panels further provide more effective application

10  of the diaper since even if the diaperer pulls one side panel farther than the other during

application, the diaper will "self-adjust® during wear. (While the extensible back waist

feature has side panels; the extensible front waist feature may also have side panels,
preferably extensible side panels such as are described herein.)

The side panels 36 may have a number of different sizes and shapes. For example,

15 the side panels may each have an arcuate shape so that forces transmitted through the
side panel are along a line or zone disposed at an angle to the body of the wearer to fit
the diaper into the lumbar curve of the back and to allow the tensional forces (the
primary line of tension) to be directed downward toward the abdominal crease of the
wearer so as to provide a continuous primary line of tension. Examples of such side

20 panels are described in U.S. Patent Application Serial No. 08/072,300 entitled
"Absorbent Articles Providing Sustained Dynamic Fit" filed by LaVon, et al. on June 3,
1993; and U.S. Patent Application Serial No. 08/155,048 entitled "Absorbent Article
With Multi-Directional Extensible Side Panels” filed by Robles, et al. on November 19,
1993; each of which is incorporated herein by reference. In the preferred embodiment
25 shown in Figure 1A, the side panels 36 have a rectangular shape. For a typical "large”
(8 kg to 14 kg) baby diaper, the side panels may, for example, have a size of about 63

mm in the lateral direction by about 57 mm in the longitudinal direction.
The side panels 36 may be constructed in a number of configurations and from a
number of different materials. Examples of diapers with elasticized side panels are

30 disclosed in U.S. Patent 4,857,067 issued to Wood, et al. on August 15, 1987, U.S.
Patent 4,381,781 issued to Sciaffara, et al. on May 3, 1983; U.S. Patent 4,938,753
issued to Van Gompel, et al. on July 3, 1990; and the hereinbefore referenced U.S.
Patent 5,151,091 issued to Buell, et al. on September 21, 1991; each of which are
incorporated herein by reference. Thus, the side panels may comprise conventional
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enbodi.ment of an absorbent article of the present invention is the unitary

di sposabl e absorbent article, diaper 20, shown in Figure 1. As used
herein, the term"diaper" refers to an abdorbent article generally
worn by infants and incontinent persons that is worn about the |ower °

torso of the wearer. It should be understood, however, that the present 5
invention is also applicable to other absorbent articles such as

i ncontinent bri ef Sdas{,e %ﬂbﬁ'ﬂs ot medhaftally It?m@a nsmslamg esggh ggrﬁgafosmgmua@ﬁ
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i nduced contracti GElfRnvkieds dnstr)bedd'h"ed’tmaﬁertl ons of the structure being

cut-away to nore clear e 0 d

with the portion of t h.ke.p{e ?‘Egg?&%o:‘é;\ﬁﬂg gHe d sgéaaratP%le%e ﬁ%véé;}oegh ‘f‘%‘é waist
outer surface, 5 featpeecidnggt héen&fﬁb‘a(/@ﬂbaf)dspa@ﬁc%rﬁﬂ#ri ahigpeae! 33, errran b spestructed
has a generally -Essa!hamcnsibﬂfbf other eIéHERES Sftthe BakREISY Feafi®S BF leYdidper such as the

pref el cOMD | Solfygel A8 BELALDID S SBRESE30e e aod b, e
posi tioned bet weer:rmlimdunﬂpstkfeﬁ\t Bdseandhvehigorb sloesh e Figdte 1etheeside [jaaelk 8§ each
cuffs 30 each comprise a separate SELF web joined to the back waist feature (the central waistband
10  panel 34 and the hip panel 38). The SELF web of the side panels, as described
hereinafter, preferably comprises a laminate of two or more layers, preferably two
layers; most preferably a laminate of a layer of a polyethylene blend film such as is
marketed by Clopay Corporation of Cincinnati, Ohio as Clopay 1401 and a nonwoven
web such as the P-8 material previously described for use as the topsheet. The
15 extension force of each side panel is preferably between about 10 g/cm to about 15 g/cm
at 50% extension. |
The side panels 36 are extensible in at least one direction, preferably in a
direction having 2 vector component in the lateral direction, more preferably in the
lateral direction, to provide better fit. It should be noted, however, that the side panels
20 may be extensible in any other direction or in more than one direction. In addition, the
side panels may have one or more discrete zones of extensibility. Preferably, each entire
side panel is extensible to provide the desired functions as described herein.
While each panel of the back waist feature 32 may be constructed from a
number of different extensible or elastic materials as are known in the art, one or more,
25  and preferably each, of the panels of the back waist feature, for performance and cost
reasons, is preferably constructed of a structural elastic-like film (SELF) web. (The
term “web" herein refers to a sheet-like material comprising a single layer of material or
a composite or a laminate of two or more layers.)
Figure 5 shows an embodiment of a SELF web 52 (formed web material) of the
30 present invention constructed of a single layer of a formed polymeric material. The
SELF web 52 is shown in its substantially untensioned condition. The web has two
centerlines, a first centerline, 1, (which is also referred to as an axis, line, or direction
*1") and a second centerline, t, (which is also referred to as an axis, line or direction "t")
which ‘is generally perpendicular to the first centerline. The web is comprised
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15 conprising a leg flap panel 31 and one or nore elastic nenbers, elastic

strands 54, operatively joined with thg leg flap panel 31; an
extensi bl e back wai st feature 32 conprising a central wai stband panel
34, a pair of side panels 36, and a hip panel 38; a cl osure system

for fastening the diaper on the wearer preferably conprising at | east a
pair of tape tabs 40 and a | anding nmenber preferably conprising a

rei nforcing strigubstantiallp of linear low deasityspdlyahylene rLLRAE)t althoaghine mk also be
conprising a frogmpiRilf RRGPblyBRfins such as polyethyléed e ISHAsiG pilivBRhylidde ©d
pl an vi ew of the iﬂgéosabl e ?i égerns ?‘ucFiaéa?(%/;y © _Cﬁlge i,ét %Sl?trgil%%x%ﬁs
panel s of the di@gg oPitra dow deatity R?&é‘i"i)’l"ﬂﬁi Ednhigh psity Polycdylene (HDPE)
ot her.. The di apesr plypropyiene 2ad/onbleidiaherdobiofbertiove @nd oftes aserain e xa?ahlestof
pair of leg flap ‘ 1, nt LSty panel _43,. I p.panel 38,
a central wai;st b%th‘c"f p?glﬁ%?y?f?y“géﬁé gﬁ t?fé{a% i'gmebfbugi%g E%tnél"gt%GROTfFéﬁyesm'
chassi s panel orpayehinss.conpaiplie ppbiodegradablesnolynesy, andbreathablp polymers.

di aper from which t her&biag tORigeles SRARBAL the SELF wddSAIDAR1 QLIRS natQRREadf Y
posi ti oned W thin.the chasss|e§ pane | t hou I.nt o ot her

gh it y extepd
panel s or zones YFUChJCEPIYer AS U ﬁe‘l"eg‘gfl‘é‘ﬁ“ pati@ifaty 'é‘)&‘f’%’ﬁ‘ds’ﬁ%’ﬁe?“al’l“y
| at eral | y out war iteyconnentedard isteoelgted geoup of regionsowvhjch ardiahizito bel geteBdedofo sohe
chassi s panelq 22 iof : e : L Q6L
Che e Eorrh i s R e et B
operativel y belpyphidespgnicre ap applicd apd suntequently selsased elangation, + Bsstiainableeg
cuff 30. The frondtwoek intlugemsneleast a first region 64 (also generally referred to herein as bands or

channels) and a second region 66 (also generally referred to herein as ribs or pleats).
The SELF web 52 also includes a transitional region 65 which is at the interface

15 between the first region 64 and the second region 66. The transitional region 65 will
exhibit behavior of both the first region and the second region. It is recognized that
every embodiment of the present invention will have a transitional region, however
preferred embodiments of the present invention will exhibit elastic-like behavior
substantially as a result of the first region 64 and the second region 66. Therefore, the

20  ensuing description of the present invention will be concerned with the behavior of the
SELF web in the first regions and the second regions only and not the complex
behavior of the SELF web in the transitional regions.

——

SELF web 52 has a first surface and an opposing second surface. In the

preferred embodiment shown in Figures S and 5A, the strainable network includes a

25 plurality of first regions 64 and a plurality of second regions 66. The first regions 64

have a first axis 68 and a second axis 69, wherein the first axis 68 is preferably longer

than the second axis 69. The first axis 68 of the first region 64 is substantially parallel

to the first axis of the SELF web 52 while the second axis 69 is substantially parallel to

the second axis of the SELF web 52. The second regions 66 have a first axis 70 and 2

30 second axis 71. The first axis 70 is substantially parallel to the first axis of the SELF

web 52, while the second axis 71 is substantially parallel to the second axis of the SELF

web 52. In the preferred embodiment of Figure S, the first regions 64 and the second

regions 66 are substantially linear, extending continuously in a direction substantially
parallel to the first axis of the SELF web 52.
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43 extends generally longitudinally outwardly fromand along the | ateral
edge 23' of the chassi s panel 22 and zreferably each | eg flap panel
31 in the front waist region. The front wai st panel 43 generally
forns the extensible front waist feature of the diaper. The

8 hi p panel
along the lateral e

10

15

20

25

30

gﬁrst region 64 has an elastic modulus E1 and a cross-sectional area Al.
The second region 66 has an elastic modulus E2 and a cross-sectional area A2.

In the illustrated embodiment, the SELF web 52 has been "formed” such that
the SELF web 52 exhibits a resistive force along a axis, which in the case of the
illustrated embodiment is substantially parallel to the first axis of the SELF web, when
subjected to an applied axial elongation in a direction substantially parallel to the first
axis. As used herein, the term "formed" refers to the creation of a desired structure or
geometry upon the SELF web that will substantially retain the desired structure or
geometry when it is not subjected to any externally applied elongations or forces. A
SELF web of the present invention is comprised of at least a first region and a second
region, wherein the first region is visually distinct from the second region. As used
herein, the term "visually distinct” refers to features of the SELF web which are readily
discernible to the normal naked eye when the SELF web or objects embodying the
SELF web are subjected to normal use. A SELF web of the present invention is
comptised of a strainable network of contiguous, "distinct®, and "dissimilar” regions,
wherein the strainable network includes at least a first region and a second region,
where the first region has a "surface-pathlength® less than that of the second region, as
measured parallel to a predetermined axis when the material is in an untensioned state.
As used herein, the term "formed portion” refers to the portion of the material which is
comprised of the desired structure or geometry of the strainable network. 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 the predetermined axis. As
used herein, the term “distinct™ or “"dissimilar” when referring to regions, refers to
regions within the strainable network having measurably different surface-pathlengths
as measured parallel to a predetermined axis while the SELF web is in an untensioned
condition. The method for determining the surface-pathlength of the respective regions
can be found in the test methods section set forth in subsequent portions of the
specification.

Methods for forming matenials include, but are not limited to, embossing by
mating plates or rolls, thermoforming, high pressure hydraulic forming, or casting.
While in embodiments as are shown in Figures 5 and SA the entire SELF web has been
formed, the present invention may also be practiced by forming only a portion thereof.

In the preferred embodiment shown in Figures 5 and 5A, the first regions 64 are
substantially planar. That is, the material within the first region 64 is in substantially the
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23" of the chassis panel 22 and preferably each leg flap panel 31 in the
back wai st region. The hip panel 38 for a portion of the extensible
back wai st feature. The central wai st band panel 34 extends general |y
| ongitudinally outwardly fromand along the hip 5 panel 38. The central
wai st band panel 34 also fornms a portion of the extensible back wai st
feature. The side panels 36 each extend generally laterally outwardly from
and al ong tsamexenditiah befvirs widh aflerpae émiddomsdp aindbrgasd by tiRoSELPwebfS2t he
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characteristic of the SELF web.

The first region 64 and the second region 66 each have a "projected
pathlength®. As used herein, the term “projected pathlength” refers to the length of a
15 shadow of a region that would be thrown by parallel light. The projected pathlength of
the first region 64 and the projected pathlength of the second region 66 are equal to
one another.
The first region 64 has a surface-pathlength, L1, less than the surface-
pathlength, L2, of the second region 66 as measured topographically in a direction
20  parallel to the first axis of the SELF web while the SELF web is in an untensioned
condition. To enhance the two-stage resistive force versus elongation behavior
characteristic of the SELF web having strainable networks of the present invention, the
surface-pathlength of the second region 66 is at least about 15 percent greater than that
of the first region, more preferably at least about 30 percent greater than that of the
25  first region, and most preferably at least about 70 percent greater than that of the first
region. In general, the greater the surface-pathlength of the second region, the greater
will be the elongation of the SELF web.
What makes the SELF web particularly well suited for use as the panels of the
diaper, and particularly the extensible back waist feature 32, is that it exhibits a
30  modified "Poisson lateral contraction effect” substantially less than that of an otherwise
identical 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. The method for determining the Poisson
lateral contraction effect of 2 material can be found in the test methods section set forth
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extensi bl e panels conprise a SELF web. The use of a SELF web allows the 20
force/ extension properties of each of the panels to be specifically

designed to nmaxim ze the fit and contai nnent of the diaper with a-
m ni nrum anount of materials (no conventional elastic materials are
needed) . The di aper 20 of Fi gure 1 has an inner surface (not

h t f f t

T the i mner s Py SVRSRE ppfite ofrelsPRINTRh. BB, eI IR o BRERR G
opposed to the efat of thei SBLFred anhﬂﬁresandn\anwlsrbﬂenl}anvdbpcw # gvhen the web is
defined by the %bﬁ&'ied%%&t% bl ro@0pkaermmetshgplmmm pabisgrges

are desig e.en re des et
skilled arti sanP "FJI contraction r‘é‘ g@"‘t’?f&l‘“ 46’#&55&‘ ggigé‘{fgl'? ?‘(bé‘éé"ér @gﬁ‘“l n
ternms of havs ng40, boreves 60persint remygm aMdre preferably, thicoPaitson ¢gerahcdnattizan

e Al ot T 01 OBy o BB 631 4R leoSEEE B 1l 30 20 96RO 09Y,

SCri avli ng on

regions i ncl udi BeFeentsiangptinn. Jie Prissen laprsd! %ﬁ"%ﬂ*\‘%&% qusﬁllEanw obthe PTBSﬂ“

designated as pafventidn is determinBEbg UC& Q’ﬁourﬁgdeﬁa weghﬁtéﬁw%&ufsfo%@@png by R
di aper 20 conpr Iﬁ&é;}f‘éhat ortion of

adj acent to the 5 S 5P lﬂtgg (-,Stge c?pﬁzrtp%SE& omgﬁﬁg%loned

general | y i go0f ofingdegdion mtrehseasthe Boipsontlateral ofnttastion effechelso itdeasesd Gdrivensely,
as the area of the SELF web occupied by the second region increases the Poisson
lateral contraction effect decreases. Preferably, the percent area of the SELF web
occupied by the first areas is from about 2% to about 90%, and more preferably from
about 5% to about 50%.

15 Web materials of the prior art which have at least one layer of elastomeric film
material will generally have a large Poisson lateral contraction effect, i.e., they will
*neck down" as they elongate in response to an applied force. SELF web materials of
the present invention can be designed to moderate if not substantially eliminate the
Poisson lateral contraction effect of film-based elastomeric webs of the prior ant.

20 For the SELF web 52, the direction of applied axial elongation, D, indicated by
arrows 80, in Figure 5, is substantially perpendicular to the first axis 76 of the rib-like
elements 74. As the rib-like elements 74 are able to unbend or geometrically deform in
a direction substantially perpendicular to their first axis 76, the direction of applied axial
elongation to cause extension in the SELF web 52 is also substantially perpendicular to

25 the first axis 76 of the rib-like elements 74.

While the direction of applied axial elongation D indicated by arrows 80 is
substantially perpendicular to the first axis 76 of the rib-like elements 74, an applied
axial elongation having a first axis component will cause the SELF web 52 to extend in
the direction of applied axial elongation.

30 In Figure 6 there is shown a graph of the resistive force-elongation curve 720 of
a formed polymeric SELF web of the present invention shown in Figure 5 along with a
curve 710 for a base film of similar composition. Specifically, the samples are
polymeric web materials comprised substantially of linear low density polyethylene,
approximately 0.001 inches thick, designated Sample 1401 available from Clopay of
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9 conponents joined to the topsheet 24). The outer surface 44

conprises that portion of the diaper 20 which is positioned away from
the wearer's body (i.e., the outer surf ace 284 generally is formed by
at |east a portion of the backsheet 26 and ot her conponents joined to

t he backsheet 26). The front wai st region 45 and the back wai st region 46 5
extend, respectively, fromthe end edges 48 of the periphery to the |ateral

centerline 49 (incinnati, Ohio. The method for generating the resistive force-elongation curves can
be found in the test methods section set forth in subsequent portions of the
specification. Referring now to the force-elongation curve 720, there is an initial
substantially linear, lower force versus elongation stage I designated 720a, a transition
s  zone designated 720b, and a substantially linear stage II designated 720c which displays
substantially higher force versus elongation behavior.

As seen in Figure 6, a SELF web exhibits different elongation behavzor in the
two stages when subjected to an applied elongation in a direction parallel to the first
axis of the SELF web. The resistive force to the applied elongation is significantly

10  different between stage I (720a) and stage II (720c) of curve 720 as compared to curve
710 which does not exhibit this behavior. As seen in Figure 6, the SELF web exhibits
different elongation behavior in the two stages when subjected to an applied elongation
in a direction parallel to the first axis of the SELF web. The resistive force exerted by
the SELF web to the applied elongation is significantly less in the stage I region (720a)

1S versus the stage Il region (720c) of curve 720. Furthermore, the resistive force exerted
by the SELF web to the applied elongation as depicted in stage I (720a) of curve 720 is
significantly less than the resistive force exerted by the base web as depicted in curve
710 within the limits of elongation of stage I. As the SELF web is subjected to further
applied elongation and enters stage II (720c) the resistive force exerted by the SELF

20  web increases and approaches the resistive force exerted by the base web. The resistive

force to the applied clongation' for the stage I region (720a) of the SELF web is
. provided by the molecular-level deformation of the first region of the SELF web and
the geometric deformation of the second region of the SELF web. This is in contrast to
the resistive force to an applied elongation that is provided by the base web depicted in

25  curve 710 of Figure 6, which results from molecular-level deformation of the entire
web. SELF web materials of the present invention can be designed to yield virtually
any resistive force in stage I which is less than that of the base web material by
adjusting the percentage of the web surface which is comprised of the first and second
regions, respectively. The force-elongation behavior of stage I can be controlled by

30  adjusting the width, thickness, and spacing of the first region and the composition of
the base web.

Referring now to Figure 5B, as the SELF web is subjected to an applied axial
elongation, D, indicated by arrows 80 in Figure 5, the first region 64 having the shorter
surface-pathlength, L1, provides most of the initial resistive force, P1, as a result of
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of the diaper 20. (The lateral direction (x direction or width) is defined
as the direction parallel to the lateral, centerline 49 of the diaper
20; the longitudinal direction (y direction or |length) being defined
as the direction parallel to the |ongitudinal centerline 50; and the
axial direction (Z direction or thickness) being defined as the direction
10 ext endi ng - throu h the thickness of the diaper. Figure 1
shows a preferrawles vnbmfomatlpnedepmphgbdphwm &%ucmf@rrtewslﬁeéq stage L.
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a result of molecular-level deformation in stage II a second resistive
force, P2, to further elongation. The resistive forces to elongation provide a total
resistive force, PT, which is greater than the resistive force depicted in stage 1
Accordingly, the general slope of the force-elongation curve in stage II is significantly

15  greater than the general slope of the force-elongation curve in stage I.

The resistive force P1 is substantially greater than the resistive force P2 when
(L14D) is less than L2. While (L1+D) is less than L2 the first region 64 provides an

initial resistive force, P1, generally satisfying the equation:
P1=(AI*E1*D)
20 L1

When (L1+D) is greater than L2 the first and second regions provide a combined total
resistive force, PT, to the applied elongation, D, generally satisfying the equation:

PT=(A1*E1*D) + (A2°E2*|L1+D-L2))
25 L1 L2

The maximum elongation occurring while in stage 1 is considered to be the

"available stretch” of the SELF web. The available stretch corresponds to the distance
over which the second region experiences geometric deformation. The available stretch
can be effectively determined by inspection of the force-elongation curve 720 as shown
30 in Figure 6. The approximate point at which there is an inflection in the transition zone
between stage I and stage II is the percent elongation point of "available stretch®. The
range of available stretch can be varied from about 10% to 100% or more; this range of
elongation is often found to be of interest in disposable absorbent articles, and can be
largely controlled by the extent to which surface-pathlength L2 in the second region 66
35 exceeds surface-pathlength L1 in the first region 64 and the properties (composition) of
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outwardly fromthe chassis assenbly 22, preferably fromthe wai st edge 56

of the absorbent core 28. The hip panel 38 is unitary with the
chassi s assenbly 22 and 25 conprises a st “8ctural elastic-like film .
(SELF) web conprising the portion of the t opsheet and t he backsheet

extendi ng | ongitudinally beyond the wai st edge. Thus, the
extensibility of the hip panel is achieved without the use of a separate

el astic materi ahe base ﬁlﬂpew:l:\éﬁhyavhaubrmu&eh i @ot m&ta%@tzo%éyt qumn to the

backsheet. The central i st band nd ends
| ongi tudi nal |y &@P&Eom %‘I’ A AR ‘ﬂi‘}b" Bé‘ﬁ%’?‘ ‘9‘6‘“"‘?‘1‘1@{3@,‘«3%?”3‘”(? s‘Sff"ki‘é?f\d

panel is unitar ypplicatiortshehdre elapgaidn, beyodd ttheiavailalle giretshiis desiraklebl Sigaificantly
enbodi ment and k n eet
and t he o AERE for o S deciphiy, W%E&% (B Yoo RO Figh Qiu&a‘m% ~
web are preféram%SC\EFGém elongatiors| ip kb b 3 rfﬁwsﬁpammmmaxtsmofbéamz csm"
of the hip panebe IhfroN&Pastidstted I&E aﬂjvﬁ&hg; the paﬁﬁcﬁgﬁhs,qn bAteL ainSirDanensines |

SELF web being pr eer ablﬁée %rge%lon a%%ntblgﬁa‘ﬁére&t s%ag%q can b% rt]:gntrolle,d by adjusting the
width, thickness, and spacing of first region 64 and the properties of the base film.

The curve 730 and 735 in Figure 7 depicts the elastic hysteresis behavior

10  exhibited by the SELF web of Figure 5. The sample is the same as in Figure 6 (Clopay
1401). The sample was examined for elastic hysteresis behavior at an elongation of
60%. Curve 730 represents the response to an applied and released elongation during
the first cycle and curve 735 represents the response to applied and released elongation
during the second cycle. The force relaxation during the first cycle 731 and the percent

15  set 732 are depicted in Figure 7. Note that significant recoverable elongation, or useful
elasticity, is exhibited at relatively low forces over multiple cycles, i.e., this means the
SELF web can easily expand and contract to a considerable degree. The method for
generating the elastic hysteresis behavior can be found in the test method section in the
subsequent portion of the specification.

20 When the SELF web is subjected to an applied elongation, the SELF web
exhibits an elastic-like behavior as it extends in the direction of applied elongation and
retracts to its substantially untensioned condition once the applied force is removed,
unless 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.

25  Accordingly, the SELF web is able to return to its substantially untensioned condition
once the applied elongation or force is removed.

While the SELF web may be easily and reversibly extended in the direction of
applied axial elongation, in a direction substantially perpendicular to the first axis 76 of
the rib-like elements 74, the SELF web is not as easily extended in a direction

30  substantially parallel to the first axis of the rib-like elements. The formation of the rib-
like 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.
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10 hi p panel SELF web. Thus, the extension forces of the central

wai st band panel SELF web are hlgher than the extension forces of the
hi p panel SELF web. The chassi s assenbly 22 (chassis panel) of
the diaper 20 is shown in Figures 1 and 1A as conprising the mai n body

(chassis) of the diaper 20. The chassis assenbly 22 5 conprises at |east
an absorbent cere 28, preferably an outer covering layer conprising
the topsheet 24 andTehembnnsiof hpmied fgce MRquissd toleatent AbsSELE wsk isdeperkiznt upon

conprises the g Eomposxtxﬁin'd%u'él&ﬁs@éf&@ﬁas@'nﬁ@é?fal RirhihghO'SELF 826 uﬁ@&e@&d&d
to formthe co S|te structure, rrpar exa
chassi s assenblr%1 dgP3tie %Fﬁ%gﬁ"f rfﬁﬂ%nf’“‘@rf’afr§wdé§54< MeLs "‘i‘%ly Spac nP‘;J?@‘ RSPt
3, 860, 003 i ssueadquidngdowertdppied Bualslondorctanaachjevi4he Hiesited elungationpfot angivens
$ composition and thickness. The first axis 68, (i.e.,, the length) of the undeformed
regions 64 is preferably greater than the second axis 69, (i.e., the width) with a preferred
length to width ratio of about 5:1 or greater.
The depth and number of rib-like elements 74 can also be varied to control the
extension force and available stretch of the SELF web of the present invention. The

10  available stretch or elongation is increased if for a given a number of rib-like elements,
the height or degree of formation imparted on the rib-like elements is increased.
Similarly, the available stretch or elongation is increased if for a given height or degree
of formation, the number or frequency of rib-like elements is increased.

There are several functional properties that can also be controlled through the

18  application of the present invention. There is the resistive force exerted by the SELF
web against an applied elongation, and the available stretch of the SELF web material
before the force wall is encountered. The resistive force that is exerted by the SELF
web against an applied elongation is a function of the material composition and
thickness and the percent of the projected surface area of the SELF web that is occupied

20 by the first region. The higher the percent area coverage of the SELF web by the first
region, the higher resistive force that the SELF web will exert against an applied
elongation for a given material composition and thickness. The percent coverage of the
SELF web by the first region is determined in part if not wholly by the width of the first
region and the spacing between adjacent first regions.

28 The available stretch of the SELF web is determined by the surface-pathlength of
the second region. This is determined at least in part by the rib-like elements spacing,
rib-like element frequency, and depth of formation of the rib-like elements as measured
perpendicular to the plane of the SELF web. In general, the greater the surface-
pathlength of the second region, the greater the available stretch of the SELF web.

30 While an entire SELF web of the present invention may include a strainable
network of first and second regions, the present invention may also be practiced by
providing only specific portions of the SELF web with a strainable network comprised
of first and second regions. For example, as shown in Figures 1 and 4, only portions of
the central waistband panel and hip panel of the extensible back waist region comprise
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10 incorporated herein by reference. The absorbent core 28 may
be any absorbent neans which is capabl e of absorbing and retaining

i quids such as urine and other certain bodggexudates. The absorbent core
28 has a garnent surface, a body surface, side edges 57, and wai st edges
56. The absorbent core 28 may be manufactured in a wide variety of
sizes and shapes (e.g., 15 rect angul ar, hourglass, T" - shaped,
asymetric, etc. fro a wide variet | i qui d- . absogrbent |
mat eri al s commﬂ’l%ﬁﬁgg“ Web-, GF"QBb%féB‘F %"“éﬁa'g'ﬁ @%&F"S‘tmr‘hﬁﬁéaﬂfiﬁg° &PTPE¥es
such as commi nuﬁﬁ@awhduméﬁsm&bbd haepeneral ly referred to as airfelt.
Exanpl es of S t a re

cel l ul ose waddi ng, ?ﬁ{" ﬁ%'i{&%ur%on % %{agﬁg omgequk}d%@ L&SJT\&‘?%&, %galsf’llﬁked
cel | ul ose fi beryganeditoNgey Kh@c,qhaﬂﬁtngﬂﬁ okths rasultast SELF wahdl-‘eru mlq thei sseords |

absor bent f 0ANS e R OALRERbMD Rwaﬂﬁnn&ﬂwm&as&m@m :whm& gons and the second
absorbent gelli n .materi al s

g ¥ gﬁjr val.ent nma 1 igngkgg ns of
mat eri al s. RS GHIYPS2E ST I AEOPLTEY B Pﬁé 5 Ye°dB¥e
may al so be var abd ekhibiy .an elastic-like behawadnsdortgamplucdmpofws by extending thegxesinigper

zones, a hydroppjjiy fagrlﬂc@a?ﬂ ,zoilxauﬂﬁrﬁﬁﬂwﬁm cx}ubxtmamg'hﬁgtbeha%orla@%r

average density and lower average i\c t acqui si tj.on zones
may conprise ongluslitypf axesayer S"aﬁ‘rp Cs't G’é‘i"ﬂﬁ %5’}"5 %R?P‘&P“‘S&B%ﬁtmgﬁ to
capacity of ygheone anon&bsmbastwow 28338haed. d, Inhadditionr 1o ke eonRAt amlie vf th

the design I oad! pngntap tgc regions themselves may be straight, curvilinear or combinations thereof

The surface pathiengths in the second region may also provide a difference in amplitude

of the rib-like elements such that the SELF web will have different zones of available

stretch. It is also possible that the rib-like elements can be varied between adjacent

15 regions to provide different available stretches in the adjacent second regions. The

widths of the first region may also vary across the web with the narrower regions

offering a lower resistive force to an applied elongation as compared to the higher
resistive force offered by the wider first region.

The SELF web also need not be extensible only in the direction parallel to the

20 lateral centerline of the diaper as is shown in Figure 1. For example, the first axis and

the second axis of the SELF web may be disposed at an angle to the longitudinal

centerline and lateral centerline of the diaper 20, respectively. Thus, the SELF web

would axially elongate along a line at an angle to the lateral centerline of the diaper.

This angle is preferably between about 0° and about 30° for the diapers of the present

25 invention. Further, portions of the SELF web may have different angles of

extensibility. For example, in the side panels, a portion of the side panel closest to the

end edge of the diaper, the waist panel, may be extensible in a direction parallel to the

lateral centerline of the diaper; however, the portion of the SELF web closest to the

lateral centerline, the thigh panel,' may have an extensibility nonparallel to the direction

30  of extensibility of the waist panel such that it is disposed at an angle to the lateral

centerline. This multi-directional SELF panel can provide improved waist and leg

conformity. -
Referring now to Figure 8, there is shown an apparatus 400 used to form the
SELF web 52 shown in Figure 5. Apparatus 400 includes plates 401, 402. Plates 401,
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i ntended use of the diaper 20. Further, the size and absorbent capacity of
t he absor bent core 28 may be varied to accommodat e wearers rangi ng
frominfants through adults. Fi gure T'shows a preferred enbodi nent. of
t he di aper 20 having a rectangul ar-shape 30 absor bent core.

An absorbent structure useful as the absorbent core 28 of the present

I nvention . that has achi eved wi de acceptance and commerci al success

i s described i M0irgludéat plotality of intermbsitidgte6R& 08,04 tespbctivdlyy RIdensd It V02 are

AR T UL S e A g gL on Seteroer o

Referring now to Figure 9 it can be seen that plates 401 and 402 each have a

*1" and a second axis "t" which is substantially perpendicular to the first axis.

s  Plate 401 includes toothed regions 407 and grooved regions 408 both which extend
substantially parallel to the first axis of the plate 401. Within toothed regions 407 of
plate 401 there are a plurality of teeth 403. Plate 402 includes teeth 404 which mesh
with teeth 403 of plate 401. When the base film 406 is formed between plates 401, 402
the portions of the base film 406 which are positioned within grooved regions 408 of

10  plate 401 and teeth 404 on plate 402 remain undeformed. These regions correspond
with the first regions 64 of the SELF web 52 shown in Figure 5. The portions of the
base film 406 positioned between toothed regions 407 of plate 401 and teeth 404 of
plate 402 are incrementally and plastically formed creating rib-like elements 74 in the
second regions 66 of the SELF web 52.

15 The method of formation can be accomplished in a static mode, where one
discrete portion of a base film is deformed at a time. An example of such a method is
shown in Figure 10. A static press indicated generally as 415 includes an axially
moveable plate or member 420 and a stationary plate 422. Plates 401 and 402 are
attached to members 420 and 422, respectively. While plates 401 and 402 are

20  separated, base film 406 is introduced between the plates, 401, 402. The plates are
then brought together under a pressure indicated generally as "P". The upper plate 401
is then lifted axially away from plate 402 allowing the formed SELF web 408 to be
removed from between plates 401 and 402.

first axis

Figure 11 is an example of a continuous, dynamic press for intermittently

25  contacting the moving web and forming the base material 406 into a formed web similar
to the SELF web 52 of Figure 5. Polymeric film 406 is fed between plates 401 and 402

in a direction generally indicated by arrow 430. Plate 401 is secured to a pair of
rotatably mounted arms 432, 434 which travel in a clockwise direction which move

plate 401 in a clockwise motion. Plate 402 is connected to a pair of rotary arms 436,

30 438 which travel in a counter clockwise direction moving plate 402 in a counter
clockwise direction. Thus, as web 406 moves between plates 401 and 402 in direction
indicated by arrow 430, a portion of the base film between the plates is formed and then
released such that the plates 401 and 402 may come back grab and form another
section of base film 406. This method has the benefit of allowing virtually any patten
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Wth Dual - Layered Cores" issued to Wi sman, Houghton and CGellert on June

16, -1987; U. S. Patent 4,888, 231 entltled "Absorbent Core Having A
Dusting Layer" issued to Angst adt on Bcenmber 19, 1989; U.S. Patent.
5,147,345 entitled "H gh Efficiency Absor bent Articles For

| nconti nence Managenent"”, issued to Young, LaVon & Taylor 5 on Sept enber

15, 1992; U. S. Patent 5,102,597 entitled Porous Absor bent, Polyneric

Macr ost ruct uresg i and
Ber g on Apr?lf}@?%ggg% e digmpﬁé?grftga 4, §§§1 p%%epegn Bﬁ?ﬂ:&;ﬁ&ﬂazﬂﬁ
Densi ty Absor befifectional alVéri’BéPsd"Fﬁ%ﬂ" Paleer Densi ty and Lower Basis Wi ght
Acqui si tion Zones", Tﬁé&!ﬁdmﬁ@prcss of FiuedThingouidise ﬁed@nmcdbﬁ?p}et&ﬁabs&%%& arfitlgo

The. absor bent. oft LrogrEaRsvaRs i ﬁ%“éﬂaa“@tfdlgwdugﬁ B B e SRt ur e
descri bed i nsU. gortipag efithe sorzslmedzbsoebmt articleicoyihbeyplacedt berweenqlates A0l randida2t i ¢
pai st Feature apfenoantai.AoRauRATRYN laybr%%?‘ﬁﬂ abrfdt @Rlkle, and C ear on
f\g?gften;l;g 199%05&« metI\o(} o?'sfeme gaserr%atle:qglor OraEEEFhveegbelnsnvE%um
forming. An example of & vacuum fonmng method is disclosed in commonly assigned
U.S. Patent No. 4,342,314, issued to Radel et al. on August 3, 1982. Altemnatively, the

10 SELF web of the present invention may be hydraulically formed in accordance with the
teachings of commonly assigned U.S. Patent No. 4,609,518 issued to Curro et al. on
September 2, 1986. Each of the above patents are being incorporated herein by
reference.

In Figure 12 there is shown another apparatus generally indicated as 500 for

15  forming the base film into a formed SELF web. Apparatus 500 includes a pair of rolls
502, 504. Roll 502 includes a plurality of toothed regions 506 and a plurality of
grooved regions 508 that extend substantially parallel to an axis running through the
center of the cylindrical roll 502. Toothed regions 506 include a plurality of teeth 507.
Roll 504 includes a plurality of teeth 510 which mesh with teeth 507 on roll 502. Asa

20  base polymeric film is passed between intermeshing rolls 502 and 504, the grooved
regions 508 will leave portions of the film unformed producing the first regions 64 of
the SELF web 52. The portions of the film passing between toothed regions 506 and
teeth 510 will be formed by teeth 507 and 510, respectively, producing rib-like elements
74 in the second regions 66 of the SELF web 52.

25 Alternatively, roll 504 may consist of a soft rubber. As the base film is passed
between toothed roll 502 and rubber roll 504 the film is mechanically formed into the
pattern provided by the toothed roll 502. The film within the grooved regions 508 will
remain unformed, while the film within the toothed regions 506 will be formed
producing rib-like elements of the second region.

30 Referring now to Figure 13, there is shown an altemative apparatus generally
indicated as 550 for forming the base film into a SELF web in accordance with the
teachings of the present invention. Apparatus 550 includes a pair of rolls 552, 554.
Rolls 552 and 554 each have a plurality of toothed regions 556 and grooved regions 558
extending about the circumference of rolls 552, 554 respectively. As the base film
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The backsheet 26 is positioned adjacent the garnment surface of the
absorbent core 15 28 and is preferably joined thereto by attachnent neans
(not shown) such as those well known i B3the art. For exanple, the
backsheet 26 may be secured to the absorbent core 28 by a uniform
continuous | ayer of adhesive, a patterned |ayer of adhesive, or an array
of separate lines, spirals, or spots of adhesive. Adhesives which have been

found to be : f act . ol e
St. Paul, M nneg%st:igst%e?l‘% Flls ﬁ?ﬁae"tg?&ué% 6‘%"%{8‘%5 5 ¢

B 1y
. -1258,” The attac nt. me AR
preferably conpfinsanigamesaxhilsine @ppions of the ‘3?\Rb?slﬂggg?et‘?’?q“éﬂ%‘ﬂguﬂ°“égﬁé§?%e
as i s di scl osedpé forkle® prétiichiptribdlike/dertdhts Hrit sdcbadiregions 66." Di sposabl e
Wast e- Cont ai nnent ng,", ' [ r .
March 4, 1986, and%ﬁ%{qessﬁg&gohﬁgtﬁ g%’ géé?rzqeﬁe%gi rgg@ g?"e"’lglgcjfea.b & %ﬁﬁg?(%nrtr%‘lyary
attachnent nmeanplaoir polympea fimt therpressat inwenkion may;tieapracticsd cavatly | wallswith other|

lines of 25  agheshy@rkls cRURE Rndids (ndtéHaR. FE BRI ofibatd MERAAL GmAGhIES
illustrated by the_ a

3,911, 173 i ssuedhq ﬁ%%tﬁ’ﬁhg prestsy "t‘i?{“bn‘}%te‘?g'?gg ,,ngg‘fé“ddcfg oS negiop] sgpppured
4,785,996 i ssuedilho afideaharoscepically. eapanklied; ethipeerdigi2nsidral; 8 ppeargedU fSmeRa filarst
e, Ll o S, ek e,
may conpr i sé0hedesisibaddn LS Pa‘ﬁ‘l“é&%’c?ﬁ@%‘é’h‘£,‘° ﬁg‘&‘!‘l”iﬂ“e%% F@"’%&hg‘g,w"gi Us
ul trasoni ¢ bondgatdly P42 atEiRkREi t6Mulk@e O, al.ain April 13, 1982; U.S. Patent 4,342,314
issued to Radel, et al. on August 3, 1982; U.S. Patent 4,463,045 issued to Ahr, et al. on
July 31, 1984; and U.S. Patent 5,006,394 issued to Baird on April 9, 1991. Each of
these patents are incorporated herein by reference. Examples of other suitable base
15 materials include composite structures or laminates of polymer films, nonwovens, and
polymer films and nonwovens. The laminates of polymer films and nonwovens may also
comprise absorbent or fibrous absorbent materials, foams, or other compositions.
Additional reinforcing elements can also be added for strength and recovery benefits.
Base materials comprising laminates of apertured films and nonwoven materials
20 may also be used whereby in the process of forming such materials, the connections
between a plurality of the nonwoven fibers are broken up to protrude slightly through
the apertures of the apertured film.
It may be desirable in certain embodiments to have the SELF web exhibit a certain
degree of bulkiness. Laminates of polymer films with high-loft nonwoven materials, and
25 laminates with multi-layers of nonwovens are ways of providing increased bulk. Other

LY

methods for creating bulk include the formation of a single layer of polymer film in the
manner of this invention followed by prestretching of the film and subsequent
application of the nonwoven to one or both sides while the polymer film is in its
prestretched condition. Upon relaxation of the stretch, the nonwoven material forms

30 puckers which give the material added bulk. Another method for making bulky
Jaminates is by forming individual polymeric film layers in the manner of this invention,
followed by lamination of multiple layers of these materials. Three dimensionally
apertured films that have been formed using the method described herein also provide
good bulk in a laminate structure.
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any other suitable attachnent neans or conbi nations of these attachnent

nmeans as are known in the art. The backsheet 26 is
i npervious to liquids (e.g., urine) and is3freferably manuf act ur ed -~
froma thin plastic film although other flexible |iquid inpervious
material s 12

Other materials which may be subject to the deformation processes disclosed
herein for producing webs which exhibit an elastic-like behavior in the direction of
applied force include polymeric foams and thermally bonded air-laid fibrous structures.

Figure 14 shows the force elongation behavior for a base web 830 and the formed

s - SELF web 840 of the present invention wherein both webs are comprised of a laminate

- & of a layer of the Clopay 1401 polyethylene blend film of Figure 6 adhered via hot melt

glue available from Findley Adhesives, of Wauwautosa, Wisconsin, Sample 2301, to a

layer of nonwoven material made substantially of polypropylene fibers as is available

- from Veratec of Walpole, Massachusetts, under the designation P-11. Referring now to

10 <. curve 840, there is an initial substantially linear, lower force-elongation stage I

~: designated 840A, a transition zone designated 840B, and substantially linear stage I

=~ .designated 840C. For this laminate web, note the distinctive lower force 2-stage

" behavior of the formed SELF web as compared to the base web. The curves 850 and

-2z 855 in Figure 15 show the hysteresis behavior of the same type when examined at 60%

15 -~ elongation. Curve 850 represents the response to applied elongation during the first

".cycle and curve 855 represents the response to applied elongation during the second

> cycle. The force elongation during the first cycle 851 and the percent set 852 are

-7 depicted in Figure 15. Note that this laminate web exhibits a very significant elastic
recovery over the observed range of elongation.

20 In a preferred embodiment of the present invention, the SELF web comprises a

- “~laminate of two layers comprising an inner layer 53 and an outer layer 55. The inner

layer 53 is preferably a nonwoven material such as the P-8 material previously

described. The outer layer 55 is preferably the base polymeric film as described herein

with reference to Figure 5. (Clopay 1401) or the backsheet (Tredegar P8863).

25  Altemnatively, a support layer may be added to provide a three layer laminate. Further, a

nonwoven layer may be added over the outer layer to provide a softer feel for the

outside of the waist feature. The laminates may be combined by any of a number of

bonding methods known to those skilied in the art. Such bonding methods include but

are not limited to thermal bonding; adhesive bonding (using any of a2 number of

30 adhesives including but not limited to spray adhesives, hot melt adhesives, latex based

adhesives and the like); sonic bonding; and extrusion laminating whereby a polymeric

film is cast directly onto a nonwoven substrate, and while still in a partially molten state,

i

bonds to one side of the nonwoven or where a meltblown nonwoven is directly attached
to a polymeric web.
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may al so be used. As used herein, the term "flexible" refers to materials
whi ch are conpliant and will readily cigforn1to t he general shape and
contours of the human body. The backshett 26 prevents the exudates *
absorbed and contained in the absorbent core 28 fromwetting articles
whi ch contact the diaper 20 such as bedsheets and 5 under garnents. The
backsheet 26 nmay thus conprise a woven or nonwoven materi al, pol yneric

U o e T ot e g SRS WO 500 e
t he backsheet 5h°w"f%H'§ fﬂ‘?ﬁﬁﬁﬁo‘iﬁ“ggt‘?fc‘?‘ﬁ&#ﬁﬁ’\g&ng’”&mﬂhﬁ?ka}é% ¥d \‘hFd’ﬁ‘\aéY’fout
0.012 nm (0.5 poditjoning aflxach of the padel®aid wthe{ BleBems fosninglthe dipek s A€ discussed

brefer ably CONPhLeRbote ARL WEIH AR BlaPBihehlbdth HinutOy) AARYball: (R ARELLD

ml) as is manufactufed P/ Cor poration . .
mar ket ed as Psefirst regions) of the SERFaweboisarsedtto eontrplthy sxtension &icesdind dbmavailahie
body surface of strdich e rdsainint SELE v2db. In the prafimred embedifieadhwinGh PRAre J1qhet O

vl | known i n ¢ Reva vadeid BRES IR ThTRAESed BEL may wiasR 8RO il o iee
respect to joi nplegtstGéesprsed ohaavidthgof 6.36 amabBuws.bibatcentalewaigtbanis parsb Has an
herein, the  extehsinTordeQt BO% expirSRARAIBRR 19 @Mk, gmﬂdagme %ﬁ&?&ythgﬁemral
element is directly secured to the. otgﬁer el emens é af t1.x1 n% e
el ement diré&Rtl V%Sﬁ@fﬁeaﬁr\%ﬁb%*eﬁ%m Therpicleded sideiPaicloAQ comprise a SELF web
having an equal to ar lower extension force and higher available stretch than the central
waistband panel 34. The side panels 36 each preferably comprise seven bands 64™ of 3
mm width and six pleats 66™ spaced at a width of 5.6 mm. The side panels thus each
have a force/extension characteristic at a2 50% extension of about 13 g/em. The
15 available stretch of each side panel is about 110%. The side panels have different
force/extension properties from the central waistband panel, despite the fact that the
bands are the same, due to the difference in properties of the base materials and the
width of the pleats. (One of the layers of the side panel is the Clopay 1401 polyethylene
film while the one of the layers of the central waistband panel is the Tredegar P2863
20  polyethylene film.) The hip panel 38 comprises a SELF web designed to provide seven
bands 64" of 1 mm width and eight pleats 66" of 6.35 mm width. The hip panel thus has
an extension force at 50% extension of about 3 g/cm. The available stretch of the hip
panel is about 60%. Thus, the hip panels preferably have force/extension properties less
than the side panels and less than the central waistband panel; however, the amount of
25  extension of the hips panel is greater than the central waistband panel. The extension
forces of the hip panel are less than that of the central waistband panel due to the width
of the bands.
With the force/extension characteristics providing extension as described above, it
has also been found that the positional relationship between certain elements of the
30  extensible back waist feature and/or the diaper further enhance the fit and containment
of the diaper. |
It has been found that the side panels 36 should be joined to not only the central
waistband panel 34 but also to at least a portion of the hip panel 38. This configuration
allows forces generated in the side panels by fitting the diaper on the wearer to be
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whereby the element is indirectly secured to the other elenent by affixing

the elenent to an internedi ate nenber(s) which in turn is affixed to
the other elenent. In a preferred 20 embodPérent of the present inventian,
t he topsheet 24 and the backsheet 26 are joi ned directly to each

other in the diaper periphery and are indirectly joined together by
directly joining themto the absorbent core 28 by the attachnent neans (not

shown) . ansriHEd FARBRARUEA thecHIPLIE Bl paﬁ{:tbut g6b k»&gpq[reg,dof the hip

non- |rr|tat|ng to the wearer
liquid pervious perremlﬁeﬁbthprsefmaaw(s@agd pangi.i e hip paneb ﬁwpyem@to aquatce
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range of material,s
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pol ypropyl ene fi pﬁ{&} memntf mmbs QRd BLndds 4E @wexsmmewaﬁs stands, etc.

fibers. Preferab rnac{erl

to
i solate the ép'ef‘ g%’!@ SH“?YM‘FR%EE&% °’P£é\95‘“ sé’@ﬁ° Wib ths H"‘ilﬁe
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topsheet rather tnt]o%g ptbe rgtgyg‘ c:uthtfoq}'l 90 zléou(ta 65&opo%r\\eqeng%1 ﬂongltudmal dimension) of
the total length of the side panel. In the embodiment shown in Figure 1, the side panels
overlap with the hip panel about 27 mm with the hip panels extending beyond the side

15  panels from about 13 mm to about 43 mm, preferably about 28 mm.

As shown in Figure 4, the side panel 36 is preferably joined to a nonextensible
portion of both the central waistband panel 34 and the hip panel 38. This nonextensible
portion, bridging element 58, allows forces generated in the side panels 36 during
application and use of the diaper to be “diffused” or spread out to more evenly distribute

20  the forces in the central waistband panel 34 and the hip panel 38. While the side panel
36 could be joined to an extensible portion or be constructed as unitary with the SELF
webs of the central waistband panel and the hip panel, such a construction allows direct
force transfer through specific sites thereby concentrating the forces and stresses rather
than allowing them to be distributed over a2 wider area. The side panels can be joiﬁed to

25  the panels, preferably the bridging element 58, in a number of different ways as are
known in the art and previously discussed herein, including by adhesives, heat/pressure
bonds ultrasonic bonding or mechanical bonding. The side panels are preferably bonded
to the other panels via mechanical bonding.

It has also been found that the positioning of the operative ends 55 of the leg

30 elastics (elastic strands 54) with respect to the leg edge 37 of the side panel 36 is an
important parameter in optimizing fit about the leg of the wearer. While the elastic
strands 54 may be any length consistent with providing a leg cuff, it has been found that
the operative ends 55 of the elastic strands 54 preferably extend to the leg edge 37 of
the side panels 36 to eliminate the possibility of leg gapping and the resultant leakage at
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13 bei ng absorbed by the absorbent core. The topsheet can be
render ed hydrophilic by treating it with a surfactant. Suitable

nmet hods for treating the topsheet with a surfactant i ncl ude spraying
the material with the surfactant and inrersing the material in the
surfactant. A nore detailed discussion of such a treatnent and

hydrophilicity is
the back of the legs. (The term, "operative ends®, as used herein means the point where
the elastic strand is operatively joined to the leg flap panel and contracts or gathers the
leg flap panel. Thus, unadhered segments of the elastic strands may extend beyond the
zones defined herein since they do not act on the diaper or perform a contractive or
s  gathering function.) Leakage and gapping at the back of the legs is improved when the
elastic strands 54 extend beyond the waist edge 56 of the absorbent core 28 into the hip
panel 38 because the elastic strands tend to curve with the extension of the hip panel and
better fit around the buttocks of the wearer. (See Figure 3.) The position of the
operative ends 55 of the elastic strands 54 in the hip panel 38 also couples the leg

10  closure and leg fit with the central waistband panel 34 and side panels 36 to provide a
continuous closure and line of force about the legs. Thus, it has been found that the
operative ends of the elastic strands should extend to at least the hip panels, preferably
into the hip panels, and more preferably to about the leg edge of the side panels, most
preferably within about 10 mm in either direction from the leg edge.

15 The positioning of the absorbent core 28 may also affect the performance of the
diaper and the back waist feature. Since the absorbent core is relatively nonextensible,
positioning the absorbent core in an extensible feature can degrade the integrity of the
core during use, especially when wet, and can restrict the extension of the panel. Thus,
as shown in Figure !, the absorbent core 28 does not extend into the hip panel 38.

20 However, the absorbent core may extend into the hip panel if more absorbent capacity is
needed or a stiffener is required. If the absorbent core extends into the hip panel, it is
preferable to either not make that portion of the hip panel extensible or not join that
portion of the absorbent core to the extensible panel, thus allowing the absorbent core
to "float" and not restrict the extension of the hip panel.

25 Figure 3 shows the diaper of Figure 1 in a flat configuration approximating the
forces applied to the extensible back waist feature 32 during wear. As can be seen from
the drawing, the side panels 36 extend such that their waist edge 37" is extended more
than the leg edge 37 (about 80 mm versus 75 mm) such that more of the forces through
the side panels are resolved adjacent the waist edge 37" (the end edge 48 of the diaper

30  20). The central waistband panel 34 has also been extended (to about 250 mm) with the
majority of the forces resolved through the central waistband panel. The hip panel 38
has been extended with more extension adjacent its upper edge than its lower edge.
However, this extension allows the hip panel to better wrap the hips and buttocks of the
wearer resulting in better fit and improved containment at the hips. The elastic strands
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5 contained in U S. Patent 4,988,344 entitled "Absorbent Articles Wth
Mul tiple Layer--- -~ Absorbent Layers" issued to Reising, et al. on January
29, 1991. There are a nunber of mgnufacturing techni ques which
may be used to manuf acture the topsheet 24. For exanple, the topsheet
24 may be a nonwoven web of fi bers. Wien the topsheet conprises a
nonwoven web, the web may be spunbonded, 10 carded, wet-laid, neltblown,
hydr oent angl ed, conbi nations of the above, or the like. A preferred

topsheet is car dddofavhg legheuffalQ gresbawadosyrvedathe hipprnelh ddno peovideos uff that
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| engt h pol ypropyl ene, fibers
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a length of at I(@awtorabdutbatﬁechuﬁnV(lbalsQ@wnomés) sanfer mimnealahg provide béter fit

topsheet has .a hgsjs %hgggksgrom about 18 to about 25 grans per square
neter. A surt %lle tops

get s ture Ver,atec,. | nc.
Di vi si on of | nt er nat ApRAWTHAFgure 1, th %ﬁ%@r{%ﬂ&) ) @%%%Wﬁ%ﬁﬁ%ﬂ‘
under the desi gnaiistofeafdrd42. The extensible ffdme vehisn fearur @26 eesigradl 1 fituiroley the
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also referred to as ISIuRANNS edge 56 of the absorbent core 28, and generally forms at least a
portion of the end edge 48 of the diaper 20 in the front waist region 45. The extensible
front waist feature 42 may comprise any of the known configurations of an elastic
feature or any of the extensible features as described herein. For example, the extensible
15  front waist feature may comprise any of the elasticized waistbands as are known in the
art such as are disclosed in the above-referenced U.S. Patent 4,515,595 (Kievit, et al.)
and U.S. Patent 5,151,092 (Buell, et al.). Further, the extensible front waist feature may
comprise a stretch laminate such as a zero strain stretch laminate as is described in U.S.
Patent 5,151,092 (Buell, et al.). Examples of alternative extensible front waist features
20 are described herein with respect to the altemative embodiments. In an especially
preferred embodiment of the present invention as is shown in Figure 1, the front waist
panel 43 comprises a SELF web. The SELF web of the front waist panel preferably has
the same or similar force/extension characteristics as the SELF web of any of the other
panels of the diaper, including, for example, the central waistband panel, the hip panel,
25  or the side panel. However, the SELF web of the front waist panel may also be
designed to have its own unique force/extension characteristics. In a preferred
embodiment for a large (8 kg to 14 kg) baby diaper, the front waist panel has a
longitudinal dimension of about 15 mm and a lateral dimension of about 180 mm. The

extension force of the front waist panel is preferably greater than or equal to the
30 extension force of the central waistband panel. The SELF web of the front waist panel
is preferably designed to have three bands of 3 mm width and 2 pleats of 6.35 mm width
to provide an extension force at 50% extension of 26 g/cm with an available stretch of
60%.
The diaper 20 is also provided with a closure system for fitting the diaper on the
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| eg flaps, barrier cuffs, or elastic cuffs.) U S Patent 3,860,003 entitled
"Contractabl e Side Portions For a Disposable D aper" issued to Buel
on January 14, 1975, describes a diszﬁgable di aper which provides a
contracti ble | eg opening having a leg flap and one or 25 nore el astic
menbers to provide an elasticized leg cuff (gasketing cuff). U S. Patent
4,909, 803 entitled "D sposabl e Absorbent Article Having El asticized Fl aps”

i ssued to wégt? ik ARSKoMre it ROy 1k 2 HARBES BE SorfighiaBiBRs afth fus
di aper having "s

and- up" el.astj cized flap arrier. cuffs). to inprove
e’ cont ai niant SFI7R BBt tay aeshENET closlee Sebe B Bt LRt aienstss bidh rarich
" Absor bent Art i for eraiang paptDwal an@uotlies "closssaimdans aslaekoaworin ti30art; Seghtoembior

22, 1987, descrfaﬁgﬁ 1 it SRARPESEm Y reREbI i iSesitaldned tpd aslffswém Gstem
gasketing cuff afd a’'barrier cuff.  U'S “Patent 4,704,115 entitle .
"Di sposabl e $nai Beluding & pamgi taperiaks10 @rﬁgﬂélﬂs meather Preferably @ reigfpreipg spdl 3,

1987, di scl osesasinFigupdF aRltiee alternative]iaqetiond! theleaekiticsrs positimed the Band vigst
o S e | eakape e At Jo BRI A oA B AL b 82
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 5, 1987; each of which are

10  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 the two-point fastening system described in U.S. Patent
'5,242,436 issued to Weil, Buell, Clear, and Falcone on September 7, 1993; each of

15  which are incorporated herein by reference. When a two-point fastening system is used,
the waist closure members of the waist closure system are preferably longitudinally
aligned with the extensible front waist feature and laterally aligned with the elastic
strands of the extensible leg cuff to provide an effective closure about both the legs and
the waist.

20 In an altemative embodiment of the present invention, the diaper may also be
provided with ear flap panels that extend laterally outwardly from the chassis assembly
and the front waist panel. The ear flap panels provide a structure to which the waist
feature can be attached to encircle the legs and waist of the wearer. The ear flap panels
may take on a number of different sizes, shapes, configurations, and materials. The ear

2s flap pénels may comprise a portion of the material(s) making up one or more of the
diaper elements, including the topsheet and the backsheet. Altemnatively, the ear flap
panels may comprise a separate element or a plurality of elements affixed to the diaper.
Suitable materials for use as the ear flap panels include woven webs; nonwoven webs;
films, including polymeric films; foams; laminate materals including film laminates,

30 nonwoven laminates, or zero strain laminates; elastomers; composites; SELF webs; or
any combination of these materials. The ear flap panels may be joined to the chassis
assembly by any means as are known in the art; for example, the ear flaps may be
continuously or intermittently bonded to the chassis assembly using heated or unheated
adhesive, heat bonding, pressure bonding, ultrasonic bonding, dynamic mechanical
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14 Absorbent Article Having Inproved Leg Cuffs" issued to Freel and

& Allen on July 16, 1991, discloses an absorbent article having | eg
cuffs having a relatively low ultimte 4oontact force at relatively «
hi gh el ongati ons acconplished, for exanple, by |ow contact force

differential material. U S. Patent 5,087,255 entitled "Absorbent Article
Having 5 Inflected Barrier Cuffs” issued to Sims on February 11, 1992,

di scl oses an absor bent havl inflected barrier cuffs with the
di stal edge posﬂ’?’@ﬁ%ﬁd°bﬂtﬂ%§?‘&‘°§'\°st‘m‘s "’“b‘?ﬁ‘ilaﬁ'al edge in one wai st

region and inboard i Th¢ ldaapet Deis prefernblyvapplied € aewedrért byapesitioning thet ek waist
C\Iy1ip|8/ebm tocks. ElangE]onojé AP the RALSP! BacRafid uASRIPRE A eindlf bEIH cﬁ%el: ftsvregnn&e'
wearer's legs so that the front waist region 45 is positioned across the front of the
s  wearer. The tab portions of the tape tabs 40 are then released from the release portion.
The diaperer then wraps the side panel 36 around the wearer, while still grasping the tab
portion. The side panel will typically be extended and tensioned during this operation so
as to conform to the size and shape of the wearer. The tape tab 40 is secured to the
reinforcing strip 41, the landing member, on the chassis assembly 22 to effect a side
10  closure. The process is then repeated with the other tape tab. Thus, the diaper is closed
on the wearer and the extensible back waist feature and the ather elements, if praovided,
provide the fit and containment benefits as described herein.
Alternatively, the diaper may be provided with a closure system that allows the
side panels to be first joined together. The diaperer then brings the chassis assembly
15 between the legs of the wearer and joins the chassis assembly to the outer layer of the
waist feature. Such a configuration and securing method is more fully described in the
above-referenced U.S. Application Serial No. 08/044,562 (New, et al.).
Figure 16 is a simplified plan view of an alternative disposable diaper 1620 of the
present invention wherein the hip panel 1638 has a multiple zone SELF web
20  construction. (The particular construction of the SELF web has been simplified by
showing the bands making up the SELF web.) The hip panel 1638 has three zones: a
central zone 1600 and two leg zones 1602. The SELF web of each leg zone 1602
preferably has the first and second regions disposed at an angle to the lateral direction so
that extensibility is provided at an angle to the lateral direction. Lateral forces
25  developed in the side panels 36 are directed along a line at an angle to the lateral
direction through the hip panels 1638 to more conformably fit about the buttocks of the
wearer. The SELF web of the central zone 1600 is similar to the SELF web pattern of
the hip panel 38 shown in Figure 1. The central zone 1600 provides lateral extensibility
adjacent the central waistband panel 34. In the embodiment shown in Figure 16, the
30 central zone 1600 has a higher extension force than the leg zones 1602 (lower
extension/available stretch), preferably even high than the central waistband panel 34, to
provide snug fit by holding the diaper in place without roll-over or "pooching™ out. The
central zone 1600 may even provide no extensibility (i.c., nonextensible), if desired.
It is preferred, however, in some embodiments, that the extension forces of the
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each extensible leg cuff 30 may be configured so as to be simlar to any of
the leg bands, 10 Ileg flaps, barrier cuffs, or elastic cuffs described
above, as shown in Figure 1, each extegsi ble leg cuff 30 conprises .
the leg flap panel 31 extending laterally outwardly from t he chassis
panel 22, the side edge 57 of the absorbent core 28, and one or nore

el astic menbers, elastic strands 54, operatively joined with the | eg
flap panel 31, such as is ', described in the above-referenced U.S.

Pat ent 3, 860, 003 centrpl zone be less thageor gauabeq thedatenal vastar compprant ekthe gxtensidrforces
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feature 32 wherein the side panel 1736 has a multiple zone SELF web construction.
The portion of the side panel 1736 adjacent the end edge 48 of the diaper and in
alignment with the central waistband panel 34, the waist zone 1700, comprises a first
15  SELF web that provides distribution of the extension forces and extension in a first
direction having a vector component in the lateral direction, preferably the lateral
direction. The side panels 1736 also have a leg zone 1702 adjacent the leg edge 37 of
the side panel 1736 that comprises a second SELF web having 2 patten of bands and
pleats providing force resolution and extensibility in a second direction different from
20  the first direction, preferably at an angle to the lateral direction. This second direction
of extension provides better fit about the wearer by distributing the forces at an angle in
the leg zone 1702. Tt should also be noted that while the embodiment of Figure 17
shows the side panel as one continuous member, the side panel can also be constructed
from two separate SELF webs joined together to form a two by two side panel such as
25 s disclosed in the above-referenced U.S. Patent Application 08/155,048 (Robles, et al.),
hereby incorporated herein by reference.

Figure 18 shows an altemative disposable diaper 1820 of the present invention
wherein the leg flap panels 1831 further comprise a SELF web and the front waistband
panel 1842 is a multiple zone SELF web. The SELF web of the leg flap panels provides

30  extensibility in the lateral direction. By providing a SELF web leg cuff next to, over, or
outside of the elastic strands 54, the diaper 1820 has an area adjacent the legs which can
expand when needed for additional void volume due to heavy loading, and also to
provide a snug fit to reduce the possibility of leakage in the leg regions due to gapping.
As the diaper is loaded and gets heavier, the weight forces cause the extensible leg flap
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of the extensible waist features constructed according to the present

i nvention, nore preferably at |east the back extensible waist
feature 32. The wai st features can be 42 constructed as a separate-
el enent joined to the chassis assenbly 22 or as an extension of

other elenments of the diaper (i.e., unitary). The waist features will be
descri bed Mﬁth 30 respect to preferred enbodiments in which certain

ortions or | t
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5 web enhances the softness of the product in the leg cuﬁ' and contributes to overall baby

friendly aesthetics. In fact, the entire diaper, including the chassis panel 22, may, if

desired, comprise 2 SELF web to provide softness and containment characteristics. In

the embodiment shown in Figure 18, the SELF web of the leg flap panels 1831 has 75

bands of 1 mm width and 74 pleats of 6.35 mm width each. The leg flap panel thus has

10  an extension force at 50% extension of 6 g/cm and an available stretch of 60%. The
elastic strands 54 are operatively joined in the leg flap panel to provide an extension
force of 60 g at 85% extension. (It has been found that the SELF web should preferably
have an extension force no greater than 1/2 of; preferably between about 1/5 to about
1/10 of, the extension force of the elastic strands 54. Since the elastic strands 54 are

15  preferably operatively joined to the leg flap panel 1831 to provide an extension force
between about 50 and about 60 g, then the extension forces of the leg flap panels are
preferably less than 30 g/cm, more preferably less than 20 g/cm, and most preferably less
than 10 g/cm, at 50% extension. These extension force characteristics provide the
improvements in gapping and containment described herein.

20 The front waist panel 1832 has multiple zones: a central waistband zone 1800 and
a tummy zone 1802. The central waistband zone 1800 provides the function of the front
waist feature as previously described herein. The tummy zone 1802 provides extension
about the belly of the wearer which typically expands and contracts during use. "Thus,
the tummy zone 1802 moves with the stomach of the wearer and reduces the tendency

25  of the front waist to sag and gap during use. The extension forces of the overall front
waist panel 1843 are preferably less than the extension force of the central waistband
panel 34 of the back waist feature 32 to allow the front to "flair" out. The extension
force of the front waist panel 1843 is preferably between about 5 g/cm and 15 g/cm at
50% extension. In an alternative embodiment, the extension force of the tummy zone

30 1802 may be less than or equal to the extension force of the central waistband zone
1800 to allow more extension in the tummy panel to accommodate the wearer's stomach
and to provide a line of tension in the central waistband zone that more snugly fits the
wearer. (In an alternative embodiment, this diaper may also be provided with the two
point fastening system described in U.S. Patent 5,242,436 (Weil, et al) to further

eet Has Been Replaced

T



15 a nore confortable and contouring fit by initially conformably
fitting the diaper to the wearer and sustaining this fit throughout
the tinme of wear well past when the di aper Has been | oaded with .
exudat es since the extensible back waist feature allows the diaper to
expand and, preferably, to contract. Further, the extensible back wai st
feature develops 5 and mai ntains wearing forces (tensions) that enhance

t he tensions devel ope d.. .. maintained by the closure systemto

mai ntain the di éﬁg?’Pcﬁgh‘taﬂ@f\}\%q@“'znd that enhance the fit of the
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the dlapcr 1820 provides an hourglass shape-type fit without the added and the wasted
material required for an hourglass shaped diaper. The elastic strands 54 of the leg cuffs
30 are shown to curve in the front waist to provide & cuff that better conforms to the

10 upper thighs of the wearer. In effect, curved elasticization is achieved with a
rectangular diaper. (It should be noted that if the leg cuff comprises a barrier cuff as is
described in the above-referenced U.S. 4,695,278 (Lawson), the barrier cuff will also
curve and provide better fit.)

Figure 20 shows an alternative embodiment of a diaper 2020 of the present

15 invention, The diaper 2020 has a generally hourglass shape rather than the T-shape
previously discussed. The hourglass shape has a leg cutout in the crotch region of the
diaper to provide fit about the legs. The extensible back waist feature 32 is similar to
the extensible back waist feature described with respect to the T-diaper except for the
shape of each panel. Further, in this embodiment, the absorbent core 28 extends into a

20  portion of the hip panel 38. In an especially preferred embodiment, the absorbent core
28 is not joined to the hip panel 38 such that it is allowed to "float” in the hip panel 38.
The absorbent core thus provides stiffness in a portion of the hip panel to prevent
bunching of the hip panel. The extensible front waist feature 2042 preferably has a
pentagon shape such as is described in U.S. Patent 5,151,092 (Buell, et al.). In the

25  embodiment shown in Figure 20, the extensible front waist feature 2042 comprises a
SELF web of the present invention wherein the extensibility of the SELF web is in a
pentagon shape due to the nonextensible chevron-shaped landing member, reinforcing
strip 2041, being joined over a portion of the SELF web. The closure system for the
diaper is preferably the dual tension fastening system described hereinafter providing an

30  angled line of tension about the wearer. The dual tension fastening system comprise a
primary fastening system and preferably a waist closure system. As shown in Figure 20,
the tape tabs 2040 of the primary fastening system are disposed at an angle to the lateral
direction to provide such an angled line of fastening. The diaper 2020 is also provided
with a waist closure system including a pair of first attachment components 2002
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shown in Figure 1, the hip panel 38 is disposed |longitudinally outwardly
fromthe chassis assenbly 22 (the chassis panel), preferably fromthe
wai st edge 56 of the absorbent core 15  2844in the niddle zone of the back
wai st region 46; the central waistband panel 34 is di sposed

| ongi tudinally outwardly fromthe hip panel 38; and the side panels 36 are
each di sposed laterally outwardly fromthe central wai stband panel 34
and at |east a portion ~of the hip panel 38. As discussed hereinafter,
the particul ar jredinaliyrajigoéd with thpawiensie front waish fedsursk204di tot proeide temsion s

i nportant to thenByal flel eftHifld eamnaaﬁi réahﬁe hagk YRbA afz@mnecon% onent’ it
term "panel " |ss %’?’g herei.n to deno or elenment of the

feature or (FRMPNiDg & partign § g t°P °'f ically a distinct ar ea or
el emrent, a panel rrafrhe\cmrshmosystem ancharsuhd diapen dbountheadpareetiroyghogt! thy diapers

Each of the pangls ?@ih 5}&% a"\@&l@éedf fintod t%zsag% g’%ﬂr&ﬁh@&lﬁa ‘gﬂngﬁ.\s%o’rhe

dynam cal | y ormto t \/\ﬁarer to, provi,
i mproved fit anGI%Wﬁt%F‘ﬁmath"s' tescrealeqy bigg % zans b Aensiaspeising: 8 hoop force

characteri sti cs chnegting théll@ilsdr @Orve @f ¢liesback \oxed thb lhips&b fudtiéthe abdominal crease to

(extension), r Il we f.or S) fye the.p

specifically deg?fﬂ]g& g&thggmg gl '8& ic?"?é%ggogl g se& %ﬂd&nﬁas‘%‘b@é"ewﬁfﬂt the
novenents of theriaoylinsf Oﬁth@;ﬁlmaﬂ‘éﬁpﬁda/a&éhﬂ"a“y 3bOUt thatpepmetsr of thedo aimtion
fit and contygi NgBRY of the »déa?@r%%siﬂgarh%&idﬁﬂﬁtf&*ces ﬁﬂanﬁ@uﬁﬁﬁhhaos&ﬁion of'ﬂéc dia

g;gf erably corrprdvsegsho%t WE&I‘_!rllzngwe eatis’mcgl\lmsyc os&dun&rne{srbartﬂt eag a‘ﬂspo as a pec?cfl o
the horizontal on the body of the wearer (at an angle to the lateral dxrectlon of the
diaper) such that the primary line of tension extends from around the lumbar curve (the
small of the back) over the iliac crest of the hips to the front of the wearer, preferably

15 below the line of the abdominal crease. Thus, the primary line of tension is disposed in
the zone of minimal changing body dimension, a sustained wearing position (i.c., the
pﬁmary line of tension is not disposed over the abdomen of the gluteus maximus which
increase and decrease in dimension during movement), such that the primary line of
tension stabilizes and maintains anchoring forces which maintaining the position of the

20  diaper on the wearer such that diaper is unlikely to slide or slip downward during the
entire time of use due to the movement of the wearer or to the force of the increased
weight of the diaper when it is loaded. The angled primary line of tension created by the
closure system also imparts an upward anchoring force on the diaper tending to pull the
diaper up on the body, and thus counteract the weight force of the loaded diaper, since

25 the primary line of tension has a vector component in the longitudinal direction. The
normal anchoring force is created by the primary line of tension (another vector
component of the angled primary line of tension) anchoring the diaper, particularly the
absorbent core, in the low motion zone since the normal anchoring forces act
compressively to push the absorbent core toward the body. These normal anchoring

30  forces thus assist in maintaining the fit of the diaper as well as reducing leakage since the
absorbent core is maintained in close relationship with the body. The angled primary
line of tension also tends to reduce red marking since the anchoring forces are disposed
in the low motion zone such that the body dimension is not increasing or decreasing
along the primary line of tension which could cause red marking.
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30 different function, the configuration of and materials conprising the

SELF web of each panel are specially selected to provide the
different force and extension requirenments ofs each panel, thus .
enhanci ng the functioning of diaper. The hip panel 38 is joined
to the chassis assenbly 22 and is di sposed | ongi tudi nal |y between the
central waistband panel 34 and the |ateral centerline 49,

16

Since the pnmary line of tension is to be disposed at an angle to the lateral
direction to provide its anchoring function, the closure system is designed to provide an
angled closure mechanism to insure such a primary line of tension is imparted to the
diaper. The closure system may thus comprise a number of different fastening systems

s for providing an angled primary line of tension. For example, the closure system may
simply comprise a primary fastening system. The closure system may additionally
anchor a portion of the extensible front waist feature, and, if desired, a portion of the leg
cuff

For the closure system shown in Figure 20, each securement member of the

10  closure system preferably comprises a tape tab 2040 capable of being secured to a
landing member, preferably reinforcing strip 2041, so as to provide a primary line of
tension through the diaper at an angle to the lateral direction. Thus, the tape tab is
generally shaped and oriented to allow the tape tab to engage the landing member so as
to provide a primary line of tension at an angle to the lateral direction, preferably

15 through the diaper substantially about the low motion zone. In the embodiment shown
in Figure 20, the tape tab 2040 is joined to the side panel 36 at an angle to the lateral
direction to provide the angled primary tension line desired. For example, a rectangular
tape tab such as known in the art or a tape tab having any other shape may be rotated
with respect to the lateral direction when applied to the diaper such that the tape tab is

20  disposed at an angle to the lateral direction of preferably between about 5° to about 30°,
preferably from about 15° to about 20°.

An alternative embodiment of the tape tab may have the tab portion shaped and
oriented at an angle to the lateral direction to insure the formation of the primary line of
tension at an angle to the lateral direction. Most preferably, the sidelong edges of the

25  tape tabs are curved to allow angled taping in order to follow the shape/build of the
wearer, to create the angled primary line of tension about the low motion zone to
anchor the diaper on the wearer, and to allow the diaperer to conveniently apply the tab
portion on the landing member so as to accommodate the diaper design. Further, the
curved shape of the sidelong edges of the tab portion allows high tape placement in the

30  back waist region yet allows low tape placement on the landing member to minimize
marking of the stomach, hips and legs of the wearer to improve the comfort of the
diaper for the wearer. The tab portion also accommodates the leg of the wearer in that
if the tape tab was positioned too low on the product, marking could occur on the legs
of the wearer which would negatively impact comfort and fit. An example of such a
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preferably the wai st edge 56 of the absorbent core 28 as is shown in Figure
1, and | ateral |y between the side panels 36. The hip panel 38 is
extensible in a direction having a vector conponent in the lateral -
direction, preferably in the |ateral direcﬂﬁon, to provide a nore
confortable and contouring fit about the hips and buttocks of the wearer by
5 initially conformably fitting the diaper to the hips/buttocks and
sustaining this fit t hrqughout the tine of wear since the hip panels

al I ow port i OP_Su%E %abedé%ii@pfi di%lcﬁ,é‘df)aﬂdU.S. P?]x\_amt IApphication dSerian dNg. €08/0T2,300, i t S
origlinal contiguratlon. as X VEes. I S. I
extensibility ?@?ﬁ?“ml%‘%ﬁg‘a‘%f%?ﬁ ne&ié’ﬂ‘éﬁ“iﬂ?o%gpﬁiéﬂé?'hﬁte?' o0 Tyne

ett er
wrap around t hg993, whickgmeent application iairdomarated kereinky referegeil t, t he di aper
fits better to the SRSV P iR sknes 8 bRIVAEthe The
hi p panel is desi gr@gqgnoﬁ%g\r}%ﬁfggfcv\g% é@?ealﬁsi on ?gp%gs siupes Ee e

Aib st band panehnglghprpRaics SERPSPRCITH B SHAGMESTGeThas lsHaied SXFEHS ZBrhe
capabi lity, avgirimg Redbéradortprisdsha Feiafoating striph2oddi kaving 4 @hévidn wagersoas tohe
Tt erial that | IEsHAERERE PRBRSTPR Y toruidt Ythe plelt it ERE, he rERLATRY Bp
fit and cover age4] Bradfogrelotaply provdedwishdndicia means200+4 fqrwéﬁmhc diaparraad fitting
wai st band panely,d Siafidr th §a5dar 8 Wbtath SptRA waiR Eeard 18§ BpeHtg/fith SHeeRIci2mbshs 20
oxt onsi g e oenrnby, RELNEER 2040 dlPotdaRoan IhgFE1S ind B! BRectio
ext ensi on fi8r c208# FHPrHFB %a &r° P g m,
preferably at the same angle as the tape tabs 2040, to allow angled fastening of the tape
tab for optimized fit and for providing an angled primary line of tension. (In an
alternative configuration, the landing member can be extensible, for example - formed
from & SELF web comprising a nonwoven material, to allow the front waist region to
15 expand even more to accommodate the growth of the wearer’s stomach.)

As shown in Figure 20, the closure system preferably additionally comprises a
waist closure system that anchors a span of the front waist panel 43, preferably the
extensible front waist feature 2042. Such a waist closure system is disclosed in the
above-referenced U. Patent Application Serial No. 08/072,300 (LaVon, et al.) and U.S.

20  Patent 5,242,436 (Weil, et al). Alternatively, the components of the waist closure
system can also be configured to provide an angled line of tension (e.g., the first
attachment components may be joined at an angle to the lateral direction).

Figure 21 shows a further alternative embodiment of an extensible front waist
feature 2142 of the present invention. The front waist panel 2143 has a central

25 waistband panel 2100 and a pair of ear panels 2102 disposed on either lateral side of the
central waistband panel 2100. The central waistband panel 2100 preferably comprises a
stretch laminate, more preferably a zero strain stretch laminate, such as are described in
above-referenced U.S. Patent 5,151,092, The central waistband panel 2100 thus
comprises a portion of the topsheet 24, a portion of the backsheet 26, and an

30 elastomeric member 2104 positioned between the topsheet 24 and the backsheet 26, all
of which have been mechanically stretched. (It should be noted that the central
waistband panel has also been passed through the SELF process; however, the bands
and pleats have not been shown in the drawing for simplicity purposes.) The ear panels
2102 each comprise 2 SELF web to further enhance the stretchability and extensibility of
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(The extension force of the hip panel should be as |ow as possible.) In a
preferred enbodi nent, the extension force of the hip panel is |ess

t han about 10 g/cm preferably | ess t4pan about 5 g/cm at 50%
extension. The hip panel 38, as shown in Figure 3, thus 20 flairs out
after the diaper is applied thereby directing the forces generated in the
si de panels 36 to transfer to the central wai stband panel 34. The hip
panel 38 al so couples | astic strands 54 with the waist closure.

The hip panel 3thermrensibledron “@%Jﬁ%\é’ﬁ ¥42¢); kachrean pansl AELE, web I sigular to-ihe

exanpl e, the hl ssmambs an\mmareg;reap@zmd&lmyafméqiaﬁels of the GaEk exisﬁﬁaﬁ&
As shown in 25 ure 1A t h

f bl
shape to m nim %% s SR opmgmﬁa‘g‘f’rﬁcsg&B?feug@g?g%ﬁﬁﬁwg?s;‘%%g@ ﬁ’é h| p
panel may al so m\dhtqpovﬁcr yr;th dhpeentialrgaistbend panel 34 of the extensibiabhck waistcfeathre so
long as it ! Ovsge& Im(%r@aeum;;@a RUBRE Rhuidudes hﬁaﬂx’%facﬁﬂ@ Pﬁr?ﬂé?r 6 ease _ of

xampl o I 2 5l oyt i 65F o 6 ac Al evaad? oy

exanpl e, have ma"“fgmﬁr‘&
direction) and sibepndtivélgGonprisd aatretdh lamiphtaf m&l’abﬁy seetd strdin stretch laminate, so
The hip panel 3@:4}%%‘32:%? 'o? efa.ﬂxcaﬁ'\atleﬁﬂst;xa fjﬁ{tb&{@m Libe ARhihg 'bad

di rection nponent ral |rect|on nore
preferably in t mtqahwelﬁt&and panels. Thfi IP‘BEWJ#“’“%"G swtmqﬁéhoo@?m system egmprises

provi di ng exd engiigidghmemb@! domprisingea inéinfotdingt §tff kD41 IHaving a chevron shape. The

closure system additionally comprises a waist closure system, including the first

attachment components 2106, for providing tension through the extensible front waist

feature 2142.

Figure 22 shows a further alternative embodiment of an extensible front waist

15 feature 2242 of the present invention. The front waist panel 2243 comprises a central

waistband panel 2200, a tummy panel 2204, and a pair of ear panels 2202, The central

waistband panel 2200 is preferably a zero strain stretch laminate as described herein with

~ respect to Figure 21. The ear panels 2202 are also similar to the ear panels 2102 shown

in Figure 21. The tummy panel 2204 extends longitudinally inwardly from the central

20  waistband panel 2200 and comprises a SELF web. The SELF web of the tummy panel

2204 can be the same or similar to the SELF web of the ear panels or it can have less
extension forces than the ear panels.

Figure 23 shows another alternative embodiment of an extensible front waist

feature 2342 of the present invention. The front waist panel 2343 comprises a central

25  waistband panel 2300, a tummy panel 2304, and a pair of ear panels 2302 on either

longitudinal side of the central waistband panel 2300. In this embodiment, the tummy

panel 2304 comprises a stretch laminate, preferably a zero strain stretch laminate,

comprising an elastomeric member 2104. The central waistband panel 2300 and the ear

panels 2302 each preferably comprise 2 SELF web. The central waistband panel 2300

30  extends longitudinally inwardly from the end edge 48 from about 6 mm to about 25 mm,

preferably about 12 mm. The force/extension properties of each SELF web may be the

same or be different depending upon the desired extensibility of each panel. In the

embodiment shown in Figure 23, each of the SELF webs preferably has the same

extension force properties. This front waist feature 2342 thus has a "SELF window.*
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shoul d be noted, however, that the hip panel may be extensible in any other

direction or 17
in nmore than one direction. In addition, g hi p panel may have one or nwre
di screte zones of extensibility. For e ﬁnple, i n one enbodi nent, the

hi p panel may have a pair of extensible zones, each positioned
laterally outwardly froma central nonextensible

This front waist fc’att;re thus reduces sagging since there is no elastic adjacent the end

edges to pull down the waist. (In an altemative embodiment of this configuration, the

extensible back waist feature may have arcuate shape or angled to the latera! direction

bands and pleats for the SELF webs to provide force resolution and extensibility at an
5 angle to the lateral direction.

Figure 24 shows a further altemnative embodiment of an extensible front waist
feature 2442 of the present invention. The front waist panel 2443 comprises a central
waistband panel 2400, a pair of ear panels 2402, a tummy panel 2406, and a landing
panel 2408. The central waistband panel 2400 comprises a stretch laminate, preferably a

10  zero strain stretch laminate comprising an elastomeric member 2104. The ear panels
2402, the tummy panel 2406, and the landing panel 2408 each comprise a SELF web.
The landing panel 2408 extends longitudinally inwardly from and preferably beyond the
landing member of the primary fastening system. As shown in Figure 24, the landing
member comprises a pair of reinforcing strips 2441 laterally spaced from each other and
1s  positioned on the diaper at an angle to the lateral direction. The landing panel SELF
web is laterally bounded by the reinforcing strips 2441 to provide stretch and
extensibility between the reinforcing strips 2441.
Test Methods
Surface-Pathlength
20 Pathlength measurements of formed material regions are to be determined by
selecting and preparing representative samples of each distinct region and analyzing
these samples by means of microscopic image analysis methods.
Samples are to be selected so as to be representative of each region's surface
geometry. Generally, the transition regions should be avoided since they would
25 normally contain features of both the first and second regions. The sample to be
measured is cut and separated from the region of interest. The "measured edge® is to be
cut parallel to a specified axis of elongation interest. Usually this axis is parallel to the
formed primary-axis of either the first region or the second region. An unstrained
sample length of one-half inch is to be "gauge marked” perpendicular to the "measured
30  edge": while attached to the web material, and then accurately cut and removed from
the web material. '
Measurement samples are then mounted onto the long-edge of a microscopic
glass slide. The "measured edge® is to extend slightly (approximately 1 mm) outward
from the slide edge. A thin layer of pressure-sensitive adhesive is applied to the glass
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zone or panel. In the enbodi mrent shown in Figures 1 and 4, the central zone
Is 5 extensi ble while the |lateral zones are nonextensible. Alternatively,

the entire hip panel is extensible to @eovi de the desired functions-as
descri bed herein. The hip panel 38 nay be constructed in a
nunber of configurations. For exanpl e, the hip panel can be
constructed of _any of the various elastoneric materials or el astoneric

| am nates as ar iLn the art exenpl ary el asto ria |sa
o A eS 25 2 TackMEE b ek i), SRR B Gia B B h ekeip
U.S. Patent regiorssit hao begrBfound desitable to) gently rextend abp eznpt lity ity rasfab direstion
embodi ment , the(@itﬁo&%‘ﬂﬁ&sm snﬁmﬁ&ﬁpf‘d %1@1%5‘(\?&;%&!?&%&& Q.I‘?cfmacrmcnt of

her ei nafter [ nprise
affixed to the &hasample H%Héq slidoedge. 'PH’é ‘@PH&'%&H&? degghicatien & guringcimage|

wai st band pasel addysis adn abeide opuskiblec t"eminpiedénedgde pentioasthan refuift hdditional

el enments of the EW ture or the diaper such as the backsheet
26 or the topshee?ﬁ)ge prat'"fJgr gbl y both the topsheet and the backsheet. In

t he embodi ment Ipsgestef eseletample Ffm,lérb@lobww@.\ﬁmmumdgqﬂhge views tagerhivith

panel 38 conpri I8 support shdepedl il @sﬁngt Maﬁleﬁﬁbﬁ%o Qf‘s‘ﬂifim@nl?e
backsheet 26 for i nt,o a

b d h f
The central wai dmﬂarﬂﬁm ipny ?‘H@ HFF%PVS gf{)lb%grﬂb“g‘; na tﬁ'\‘e‘f?ﬁ?‘lﬁ‘l“&

back 10  equipment; Keyence VH-6100 (20x Lens) video unit, with wdeo -image prints made
with & Sony Video printer Mavigraph unit. Video prints were image-scanned with a
Hewlett Packard ScanlJet IIP scanner. Image analysis was on a Maclntosh IICi
computer utilizing the software NIH MAC Image version 1.45.
Using this equipment, a calibration image initially taken of a grid scale length of
15 .500" with .005" increment-marks to be used for calibration setting of the computer
image analysis program. All samples to be measured are then video-imaged and video-
image printed. Next, all video-prints are image-scanned at 100 dpi (256-level gray
scale) into a suitable Mac image-file format. Finally, each image-file (including
calibration file) is analyzed utilizing Mac Image 1.45 computer program. All samples
20  are measured with freehand line-measurement tool selected. Samples are measured on
both side-edges and the lengths recorded. Simple film-like (thin & constant thickness)
samples require only one end-edge to be measured. Laminate and thick foam samples
are measured on both side-edges. Length measurement tracings are to be made along
the full gage length of cut sample. In cases of highly deformed samples, multiple
25  (partially overlapping) images may be required to cover the entire cut sample. In these
cases, select characteristic features common to both overlapping-images and utilize as
"markers" to permit image length readings to adjoin but not overlap.
The final determination of surface-pathlength for each region is obtained by
averaging the lengths of five (5) separate 1/2" gage-samples of each region. Each gage-
30 sample "surface-pathlength” is to be the average of both side-edge surface pathlengths.

Poisson's Lateral Contraction Effect
The Poisson's lateral contraction effect is measured on an Instron Model 1122,
as available from Instron Corporation of Canton, Massachusetts, which is interfaced to a
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wai st feature 32 that provides waist fit and appearance. (The central
wai st band panel can al so be called the wai stband or wai st panel of

t he back wai st feature.) The central g@istband panel 34 is joined to
the hip panel 38 and is disposed |ongitudinally outwardly fromthe
hip panel 38 and laterally inwardly of the side panels 36 so as to fit in
t he upper 25 back or lunbar zone of the wearer. The central wai stband
panel 34 is positioned toward, the end edge 48 of the diaper 20 to

general |y defi neatdvay’ 2000t 486/33Hp esmmagmeniliblofrotmhGateway 20pdf NaSisux City,
feature,

porti o and pr gf eﬁ]aﬁé%%}f%'s r@ igsz'»? ﬁ%ﬂ"’%ﬂg)ﬁf lavgﬂdﬁ & lvaxlﬁt% %n@&n‘t&ﬁ]sinca of
wai st band panel Reseaseholtizngls Rark, North Gay gﬁ&ft“’ﬁﬁ% W%{T’ﬁgsé“ﬂ%s Rltfstinecae
coverage, CONt aGhsut iR Qh¥eRRkENorkerst Etﬂ’twpe‘br bashktenr Bata talleiion somemotnplished

snugly fit the arer, and,is .extensi e Y. e o] g
a vect 8r ¢ mﬁ‘ﬁﬁ%eﬁth"ﬁ‘qaﬁ(@nlg % di re Fl%{rﬁ]&m rrnﬁér'agmgrrng (%'r ag'h{, ac;ﬁ?‘“hp

| ateral directi aeassromasts madcmthm'f#}ﬁﬂﬁi ksH.ly nove, fit, and conformto the
wearer. The extensio (RSt ale 1° wide xVi l%h W thaldlg DO the
be high, generally h:hLer ?Eg%@ﬁﬂ)‘? . ? 8

than the side paasple CUF paraliel ae “t‘di'@g'ﬁgbgfl‘g? hé‘agﬁ%ﬁﬁé’f ¥ abiﬁ/ 'g}fg‘@mﬂtfhslhgagr

particularly be cut with a sharp knife or suitably sharp cutting device designed to cut a precise 1°

10  wide sample. It isimportant that a “representative sample® should be cut so that an area
representative of the symmetry of the overall pattern of the deformed region is
represented. There will be cases (due to variations in either the size of the deformed
portion or the relative geometries of regions 1 and 2) in which it will be necessary to cut
either larger or smaller samples than is suggested herein. In this case, it is very

15 important to note (along with any data reported) the size of the sample, which area of
the deformed region it was taken from and preferably include a schematic of the
representative area used for the sample. In general, an "aspect ratio” of (2:1) for the
actual extended tensile portion (11:w1) is to be maintained if possible. Five samples are
tested.

20 The grips of the Instron consist of air actuated grips designed to concentrate the
entire gripping force along a single line perpendicular to the direction of testing
elongation having one flat surface and an opposing face from which protrudes a half
round. No slippage should be permitted between the sample and the grips. The
distance between the lines of gripping force should be 2" as measured by a steel rule

25 held beside the grips. This distance will be referred to from here on as the “gauge
length®.

The sample is mounted in the grips with its long axis perpendicular to the
direction of applied elongation. An area representative of the overall pattern geometry
should be symmetrically centered between the grips. The crosshead speed is set to 10

30  in/min. The crosshead moves to the specified strain (measurements are made at both 20
and 60% elongation). The width of the sample at its narrowest point (w2) is measured
to be the nearest 0.02* using a steel rule. The elongation in the direction of applied
extension is recorded to the nearest 0.02* on the TestWorks software. The Poisson's
Lateral Contraction Effect (PLCE) is calculated using the following formula:
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afer loading. (The extension force of the central waistband panel is

preferably from about | to 2 about ti méi as great as the extension
force of the side panels). The ext ensi forces are typically betweén
about 10 g/cmto 30 g/cm preferably between about 15 g/cm and 20

g/cm at 50% extension. The higher extension forces of the 5 central
wai st band panel. transfer the majority of forces generated in the fitting of
t he di aper in the side panels to the wai st and upper hip regions of

the wearer. Thi ?LEE@{:\FZS-WI
W1

2-1
s 12

where W2 = The width of the sample under an applied longitudinal
elongation;
Y1 =The original width of the sample;
l2 = The length of the sample under an applied longitudinal
elongation; and
1 = The original length of the sample (gauge length);

10

1

Measurements are made at both 20 and 60% elongation using five different samples for

15 each given elongation. The PLCE at a given percent elongation is the average of five
measurements.

Hysteresis Test
The hysteresis test is used for measuring the percent set and percent force
20 relaxation of a material. The tests are performed on an Instron Model 1122, available
from Instron Corporation of Canton, Mass. which is interfaced to a Gateway 2000
486/33Hz computer available from Gateway 2000 of N. Sioux City, South Dakota
57049, using TestWorks™ software which is available from Sintech, Inc. of Research
Triangle Park, North Carolina 27709. All essential parameters needed for testing are
25  input in the TestWorks™ software for each test (i.e., Crosshead Speed, Maximum
percent elongation Point and Hold Times). Also, all data collection, data analysis and
graphing are done using the TestWorks™ software.
The samples used for this test are 1" wide x 4" long with the long axis of the
sample cut parallel to the direction of maximum extensibility of the sample. The sample
30  should be cut with a sharp exacto knife or some suitably sharp cutting device design to
cut a precise 1" wide sample. (If there is more than one direction of elongation of the
material, samples should be taken parallel to representative directions of elongation.)
The sample should be cut so that an area representative of the symmetry of the overall
pattern of the deformed region is represented. There will be cases (due to variations in
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the diaper to fit higher on the wearer and to allow the tensional forces (a
primary |ine of tension) to be directed about the wai st of the wearer,

typically downward toward the abdomi nalszcrease of the wearer, so as to
provi de a continuous primary |line of tensiorf“to 10 hol d the di aper on the

wearer. This higher fit and continuous |ine of tension maintains . the
sustained fit of the diaper. This higher fit al so reduces skin marking at
the legs and . t hi ghs of t.he wearer. The central wai stband
panel 34 may haveither thensherofahé déf‘&ffn&ldepnmomiozd& ralatve papmsries of the firstoand second

exanpl e, the centr I Y
for (r:ne)s 15 t ransfﬁgfot e)d\,\ﬁ‘t ﬁ&’%ﬁgg “Rlﬁgggént r Fbw‘g‘ltgep gy%ems;a,gdpg, n%qg | ne
or zone di sposedsuggesied herein. dnghis cas, tHe‘S b’é@y"’%ﬁor‘taﬁb tQudgtectalang ‘H“E apy data

]gll aper I(tnth 0 the 4R aa) sk dTfthd mxptba%caraetatmhe defonﬁéd Rgohliewketake® fdn
orces e pri n L r EC

t he abdoni nalo é%fg%"etff%%@cﬁdgéfé&%%ma%ﬁﬁ BreprERh ﬁwc ﬁ’?{ ForélfssaB\P]cmWee
| i ne of t esepiacate 1€t apROS 60— dAPte »tryhapesym@élﬁ'uhearsmcdtfhreeashapéenﬂ

the central wais e di scl osed
Lhe entral &ﬂfé&cat pxes ogégﬁie? Aadriiihee t@ﬁ@d(atvﬁéﬁéer%gﬁg%?lé‘atﬁlbgd discl os
Belt For Absorbent GarThe gOps Pﬁ%é"*f?“ﬁ%@‘“@ft“%"t“ BRs; qesigned to concegigalg the

and U.S. Patent Aﬁmlc blgrfoﬁﬁriléﬂ Mngl@ﬁﬁ@ﬂ&péiﬂ&uhﬂ&b thediréciors of fastitig stress

oL 0, i e T3S Ak DUR B RGN RS 1St Fon

minimize slippage of the sample. The distance between the lines of gripping force
should be 2" as measured by a steel rule held beside the grips. This distance will be
referred to from hereon as the *gauge length”. The sample is mounted in the grips with
its long axis perpendicular to the direction of applied percent elongation. The crosshead
15  speed is set to 10 in/min. The crosshead moves to the specified maximum percent
elongation and holds the sample at this percent elongation for 30 seconds. After the
thirty seconds the crosshead returns to its original position (0% elongation) and remains
in this position for 60 seconds. The crosshead then returns to the same maximum
percent elongation as was used in the first cycle, holds for thirty seconds and then again
20  retumns to zero.

A graph of two cycles is generated. A representative graph is shown in Fig. 7.
The percent force relaxation is determined by the following calculation of the force date

from the first cycle:

25  Force at Max, % elongation - Force after 30 sec. hold x 100 = % Force Relaxation
Force at Maximum % elongation (cycle 1)

The percent set is the percent elongation of the sample of the second cycle where the
sample starts to resist the elongation. The percent set and the percent force relaxation

30  are shown graphically also in Figs. 7 and 15. The average percent force relaxation and
percent set for three samples is reported for each maximum percent elongation value
tested.

Tensile Test
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I ncorporated herein by reference. In a preferred enbodi nent such as is
shown in Figure 25 1A, the central wai stband panel 34 has a rectangul ar
shape. The lateral wi dth of the central wai stband panel is typically
greater than its longitudinal length. For a typical "large" (8 kg to
14 kg) baby diaper, the central waistband panel may, for exanple, have

a size of about 180 mmin the lateral direction by about 30 mMmmin the

| ongi t udi nal - dﬁ@@édsﬂl{'tcst §0used for measufiRE &x@ntioa! for@| ﬁ&r@@ndcrﬁlﬁnﬁércc%fl
may be constructed in, a nunbe configura

(0]
o G Tt oront ot Eoneation pigpemcs 20l PErtehE HahPRaRreieh Ak sigidbel Thayieus are
be el asticized bperfyreredtanval Jnsiron Modg! 2122 (asailable mﬂﬂnrdméo:@bmu@ncﬂf Cantdnhe

S5t LI Ml R ) B 0 Yt RGBTSR o

Pat ent 5, 151, 92 Gateyay R0 ofhle Sjoux &ltya$out Pakota , usmg 'I‘estWorks"N software which is
available from Sintech, Inc. of Research Triangle Park, North Carolina. All essential
parameters needed for testing are input in the TestWorks™ software for each test.
Also, all data collection, data analysis and graphing are done using the TestWorks™
software.

10 The samples used for thxs test are 1" wide x 4" jong with the long axis of the
sample cut parallel to the direction of maximum extensibility of the sample. The sample
should be cut with a sharp exacto knife or some suitably sharp cutting device designed
to cut a precise 1" wide sample. (If there is more than one direction of extensibility of
the material, samples should be taken parallel to a representative direction of

15 elongation). The sample should be cut so that an area representative of the symmetry of
the overall pattern of the deformed region is represented. There will be cases (due to
variations in either the size of the deformed portion or the relative geometries of the first
and second regions) in which it will be necessary to cut either larger or smaller samples
than is suggested herein. In this case, it is very important to note (along with any data

20  reported) the size of the sample, which area of the deformed region it was taken from
and preferably include a schematic of the representative area used for the sample. Three
samples of a given material are tested.

" The grips of the Instron consist of air actuated grips designed to concentrate the
entire gripping force along a single line perpendicular to the direction of testing stress

25  having one flat surface and an opposing face from which protrudes a half round to
minimize slippage of the sample. The distance between the lines of gripping force
should be 2* as measured by a steel rule held beside the grips. This distance will be
referred to from hereon as the "gauge length®. The sample is mounted in the grips with
its long axis perpendicular to the direction of applied percent elongation. The crosshead

30  speed is set to 10 in/min. The crosshead elongates the sample until the sample breaks at
which point the crosshead stops and returns to its original position (0 % elongation).

The percent available stretch is the point at which there is an inflection in the
force-elongation curve, beyond which point there is a rapid increase in the amount of
force required to elongate the sample further. The average of the percent available
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19 Sept enber 29, 1992; each of which are incorporated herein by

reference. Thus, the central wai stband panel may be a stretch |am nate
such as a zero strain stretch lam nate qs i s described in U S .
5,151,092 (Buell, et al.). In a preferred enbodi nent of the pr esent

I nvention, the central waistband panel conprises a SELF web as described 5
herei nafter. The central wai stband panel 34 may conprise a
separate elenment affixed to the side panels 36 and/or the hip panel 38
or can be const raestehdfonthreasamples ingiecatded. ot her el ements of the back

wai st feature or the @WnAP@ 1od alkis BERnPACIPESE uedulfor MaRy bR ReBimaterals

24, preferably bo the tqpsheet, and the Qacksheet. | he epbodi nent o
the present 10 ‘Pftﬁgéﬂﬁs%'%ﬂﬂ" ftis e fﬁatt‘ ‘°E‘e'ﬁf‘$8ésw ?‘Eéﬁg‘imﬁ34

conpri ses a por ttoosccofniddete some of the more complex web materials within the scope of the
$§  present invention.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and

10  modifications that are within the scope of this invention.
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topsheet 24 and a portion of the backsheet 26 fornmed into a SELF web as

descri tﬁm 5“ eﬂk The central wai stband panel 34 is
ext ensi IHHI" ﬂ”ﬂﬂ!‘t ne direction, pref ergpl y in a direction having
a vector*conpcdnefit #n the lateral di rection Adre preferably in the 15

| ateral direction, to provide better fit. It should be noted, however, that

t he central . VWSt BaRUARERelS:may be extensible in any other direction
or in nore than one direction: In addition, the central wai &ang X
panel may have ond.or #nshisposablecshsprbentopraiglediaving'a frant waist fegion gnd ppack waist

ﬁxarrpl e, as i fS shown Lﬂ&gﬁhﬁ%&%&bﬂorbérh&rﬁ&éﬂﬂcﬁﬂdmged slidssindsgembbl cavprising a liquid
ave a pair of non-extensible zones

froma central 20 x‘feéﬂg?soﬁogzl?sthg%%mﬁ ,%SohE k?{kg&ﬁam d%lﬂy?ag&q%ﬁ{l&l‘ and
central wai stband panein abaerbpas core pOSlth@hstWGFfeSqid)tqu ded W@b hgegpnd an

functions as descri bede&{s®le back waist feature -Bbﬁtxﬁﬂléaeup%ﬁﬁ' BackD walise feBRRE said
portions of the extensi blrgwg%hwal st feature 32 ext end

|lateral |y outwardly fr&if Past %&1’%?‘8&%’&5@&/ 34 and at least a

portion of t he h|p panel 38. The side panels 36 are each an

extensi bl e menber that,| b%, ?ﬁmedftun.ka'&&nﬁﬁg%ﬁ’ghﬂﬁmﬁy [MREardly from said

confortabl e and contou 1tial thtln t he

di aper to the wearer at ap aisﬁ%ﬂiﬁsé‘ﬁ é(nﬁ“%b‘?tpéf‘ |br?§j‘gt?’l‘i‘é‘5’fb?°cmtar1fj’6i%‘ﬁa Ving &
time of wear well pagéctavhimpohéntin theddterabdirdztiem | oaded with exudates

by enl arging the
(b) a central waistband panel joined with and extending longitudinally
outwardly from said hip panel, said central waistband panel being
extensible in a direction having a vector component in the lateral
direction, the extension force of said central waistband panel being
greater than the extension force of said hip panel; and

(c) a pair of side panels joined with and extending laterally outwardly from
said central waistband panel and at least a portion of said hip panel, each
said side panel being extensible in a direction having a vector component
in the lateral direction.

2.  The absorbent article of Claim 1 wherein said hip panel comprises a structural
elastic-like film web comprising a strainable network of at least two
contiguous, distinct regions, said strainable network including at least a first
region and a second region having one or more rib-like elements.

3.  The absorbent article of either Claim 1 or Claim 2 wherein said side panels
each comprise a structural elastic-like film web.

4.  The absorbent article of any one of the preceding Claims wherein each said
side panel has a waist zone and a leg zone, said waist zone having a first
direction of extensibility and said leg zone having a second direction of
extensibility.
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ci rcunference of the ﬁi aper at the sides, attaching the back waist region
t

d?at)gf\“\mmm‘u““‘\s‘) st region of the diaper to conplete a closure for the

ng forces 30 al ong both the waist and legs to .

transfér fhese Torces such that there is a spglg fit with no skin
irritation due to excessive forces on the legs or the waist. The side
panel s provide stretch as well as, in preferred enbodi nents, a

contractive forcCegaft e | O, . . caf:k QrL.: : i d
panel s provide a rsrbreeiéhoen%&tﬁgtﬁ %‘ggg)fc%ﬁ‘fn oﬁ%@é"f?‘%‘a %Sty&Héisa§’P§%§°rllegﬁi Be
si des of the diaper tdeaskigretemhdirestiplr act. The si de panels al so devel op
20

6. The absorbent article of any one of the preceding Claims wherein said central
waistband panel comprises a structural elastic-like film web.

7. The absorbent article of any one of the preceding Claims wherein the extension

force of said central waistband panel is greater than the extension force of each
said side panel.

8.  The absorbent article of any one of the preceding Claims wherein the extension

force of each said side panel is greater than the extension force of said hip
panel.

9. The absorbent article of any one of the preceding Claims additionally
comprising an extensible front waist feature positioned in said front waist
region of the absorbent article, said extensible front waist feature comprising a
front waist panel joined to and extending longitudinally outwardly from said
containment assembly.

10. The absorbent article of Claim 9 wherein said front waist panel comprises a
structural elastic-like film web.

11. The absorbent article of either Claim 9 or Claim 10 wherein said extensible
front waist feature has a pentagon shape.

12. The absorbent article of Claim 11 wherein said front waist panel has a central
waistband panel and a pair ear panels on either side of said central waistband
panel, each said ear panel comprising a structural elastic-like film web.

13. The absorbent article of any one of the preceding Claims wherein said hip
panel has a pair of leg zones having extensibility at an angle to the lateral
direction.

14. The absorbent article of any one of the preceding Claims additionally
comprising a pair of extensible leg cuffs, each extensible leg cuff comprising a
lee flap panel joined to and extending laterally outwardly from each said
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and orces (tensions) and enhance the tensions devel oped
and nﬂlmﬁmm-lHMﬂw t he cI osure systemto maintain the diaper on the
wear er *anél enhance t fit. The side pgpels assi st in maintaining the
primary line of tension forned by the primary fastening system

allowing the diaper to conformably fit over the hips of the 5 wearer

xt ensi bre. - wal ot HRBRA SR g, 4 AEs AOET TR O TR F said leg

di aperer typically stilappanels t he side panel s when appl ying the diaper
on the wearer so that when the side panels contract, tension is
transmtted fromthe |de panel s thrqugh the i st rre systemi| to t he

extensi bl e front Mai s{hg asptheat arfiple of pEeoneofIne Prege ‘ﬂ% PMEWhgrs iR chassis
effective applicati onastémbly ebmptises disaperurabélastie-like &ilm iwfebt he di aperer pul |'s
one side panel farther than the other during application, the diaper
will "self-adjust” during wear. (Wile the extensible back wai st

feature has side panels; the extensible front wai st feature may al so have
si de panel s, preferably extensible side panels such as are descri bed
herein.) The side panels 36 nmay have a nunber of different

si zes and shapes. For exanple,

This Sheet
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15 the side panels may each have an arcuate shape so that forces
transmtted through the side panel are along a |line or zone disposed
at an angle to the body of the wearer to fit the diaper into the -
| umbar curve of the back and to allow the tensional forces (the

primary line of tension) to be directed dowd®ard toward the abdoni nal

crease of the wearer so as to provide a continuous primary |ine of
tensi on. Exanpl es of such side 20 panel s are described in U S. Patent
Application Serial No. 08/ 072,300 entitled "Absorbent Articles

Provi ding Sustained Dynamc Fit" filed by LaVon, et al. on June 3,

1993; and U. S. Patent Application Serial No. 08/ 155,048 entitled "Absorbent
Article Wth Miulti-Directional Extensible Side Panels" filed by

Robl es, et al. on Novenber 19, 1993; each of which is incorporated
herei n by referAEBﬁQRBEN‘I‘[.hRT&IeEMM&%MLEB’E@NESTRWEASW@LME

the side panels 36 have a reqgffQp wﬁ LEQ'P cﬁh{él ar ge" (8
, for

kg to 14 kg) baby diaper, the S|de panels nmay exanple have a size of
about 63 mmin the lateral direction by about 57 mmin the

| ongi tudi nal direction. The side panels 36 may be constructed
I n a nunmber of configurations and froma nunber of different
mat eri al s. Exanples of diapers with elasticized side panels are 30
disclosed in U S. Patent 4,857,067 issued to Wod, et al. on August 15,
1987; U.S. Pat ent 4,381,781 issued to Sciaffara, et al. on May 3,

1983; U.S. Patent 4,938, 753
ABSTRACT OF THE INVENTION

Absorbent articles such as disposable diapers, incontinent briefs, diaper holders,
training pants, feminine hygiene garments and the like, that have a unique waist
feature that improves the dynamic fit as well as the containment characteristics of
the absorbent article. Such absorbent articles comprise a chassis assembly
preferably comprising a liquid pervious topsheet, a liquid impervious backsheet,
and an absorbent core positioned between the topsheet and the backsheet; an
extensible back waist feature; and a closure system for maintaining the absorbent
article on the wearer. The extensible back waist feature provides an extensible
feature that provides a more comfortable and contouring fit by initially
conformably ﬁtt'ing the diaper to the wearer and by sustaining this fit. The
extensible back waist feature has a hip panel, a central waistband panel, and a pair
of side panels. The force/extension characteristics of each panel is designed to
provide such improved fit and containment. While each panel of the extensible
waist feature may be constructed from a number of extensible materials, the
panels preferably comprise a structural elastic-like film web. The structural
elastic-like film (SELF) web exhibits an elastic-like behavior in the direction of
elongation without the use of added elastic materials. The configuration of the
SELF web in each panel has specific characteristics to provide the desired
force/extension characteristics of each panel.
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I ssued to Van Gonpel, et al. on July 3, 1990; and the hereinbefore
referenced U. S Patent 5,151,091 issued to Buell, et al. on Septenber
21, 1991; each of which are i ncorporated herein by reference. Thus,

t he side panels may conprise conventi onal
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el astic materials or nechanically stretched | am nates such as a zero strain
stretch | am nate. In a preferred enbodi nent of the present invention
t he side panels conprise a SELF web as described hereinafter. *
The side panels 36 nay conprise a separate elenent affixed to the back
waist 5 feature 32 at the central mg;7g%3nd panel 34 and the hip panel
38, or can be-constructed - as an i on of other elenents of the
back wai st feature or the diaper such as the backsheet 26 or the
topsheet 24, preferably both the topsheet and the backsheet. In the

enbodi ment of the present invention shown in Figure 1, the side panels 36
each conprise a separate SEIE web joined to the Qack walst feature
(the central wai §tband 10 panel 34 an he hip panel} 38). The}SELF web of

t he side panel s, jas dgscri bed her eisiafter, preferablysgonprises a

| am nate of two ar | ayferss—pr-eferabty—two tgyer ss=nost} preferably

a |lam nate of a ljayer of a jpol yethylene blend filmsugh as is - mar ket ed
by C opay Corpordtion of Cincinnati, GChip,as C opay, 1401 and a donwoven

web such as the P-8 materig [rieviously st2scribed sfor luse as the topsheet.
The 15 extension force of |eadh} side panel is preﬂeiaqu bet ween about 10

g/cmto about 15 g/cm atr 0% -ext ensi.on Ll The side panels
36 are extensible in at |east yong dirgction, prefqrgbly in a
-4 —30
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direction having a vector conmponent in the lateral direction, nore

preferably in the | ateral direction, to provide better fit. It should
be noted, however, that the side panels 20 may be extensible in any ot-her
direction or in nore than one direction. In addition, the si de panel s

may have one or nore discrete zones g§/§2tensibility. Preferably, each
entire si de panel is extensibl ovide the desired functions as
descri bed &6 * Wile each panel of the back waist feature
32 may be co@tr tedzgroma nunber of different e i ble or

el astic mater D4are known in the art, one_or nore/ 25 and preferably
each, of t a_umu“.k of the back wai st feat 36 or pef f ormance and jyu
reasons, is)prefe constructed of a ructural elastic-like A1 | m(SELF)

web. (The o AéMEb" her ei n refer to a sheet-like materfal
'\

,}”

conpri sing )a v Ner_af__nmt er | a_conposite or 2 | am nat e of
two or "77""'4'&":“_:“.'1' \ﬁf SRY 1.,'"“ ""\.JJ}'" k':') \W' il
web 52 (fornmed web/ matdarial) of t} pT ese A

single |ayer é 5 ed ﬁﬁlynerlc naterlal The SELF b 52 is
shown in its s stantlally unt ens~@#d condMNggn. The wehghas g

centerlines, a first centerline, 1, (which is also referred to as an axi s,
line, or direction "1") and a second centerline, t, (which is also

referred to as an axis, line or dirﬁE{J ne") which is generally
i .lé'thweb is conprised

perpendicular to the first centerl

38
3 g
f I m——— LR
| I 1: ]
i -11=-54
T v Y
LI I (L
| S I [ . |
o 1N
L (L |
on T
g0 | 30
—-\ /—
i N 4 A
[ I I x::
g 1
Boxg o
og-- |} L. i o
[ et o o
[ I I Iy N
| I L |
B [ I |
Py 1o

This Sheet Has Been Repl

(T

I



22 substantially of linear |ow density polyethyl ene (LLDPE) although

it may al so be conpri sed of other polyolefins such as pol yet hyl enes
i ncluding | ow density pol yet hyl ene (LDPE), ultra |l ow density
pol yet hyl ene (ULDPE), high density pol yethyl ene ( HDPE) or

pol ypr opyl ene and/ or bl ends thereof q@lxgylabove and other materi al s.
Exanpl es of -

20
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5 . other suitable polyneric materials include, but are not limted to,

pol yester, pol yur et hanes, conpostabl e or bi odegradabl e pol yners, and
br eat habl e pol yners. Referring to Figures 5 and 5A, the SELF-
web includes a "strainabl e networ k" of di stinct regions. As used
herein, the term "strainable network" _r Ef s to an I nt erconnected and
interrel ated group of regions which aréz to be extended to sone 10
useful degree in a predeterm ned direction providing the SELF web with an
el astic-1ike behavior in response to an applied and subsequently

rel eased el ongation. The strainable network includes at |least a first
region 64 (also generally referred to herein as bands or channel s) and

a second region 66 (also generally referred to herein as ribs or pleats).
The SELF web 52 al so includes a transitional region 65 which is at the
I nterface 15 between the first region 64 and the second region 66. The

transitional region 65 wll exhi bit behavior of both the first region
and the second region. It is recognized that . every enboglpnent of the
present invention will have a trgnsitional4rggion, however preferred
enbodi ments of the presggt izy@ﬁtion fip %hi bi t 66l3sti ¥ | i ke behavigr
substantially as a rgsult of /the firfst_yregion 64 and second 1 egi on 66.
Therefore, the 20 ensui ng descrii ptionjof|the pres;?ﬁhﬁpventi¢ﬁfgffl be
concerned with thedYRITANT AT CAYEP T R 2, ons and

U)

t he second regioﬁ

69

YHarb ol ¢
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behavi or of the SELF web in the transitional regions. SELF web
52 has a first surface and an opposing second surface. In the

preferred enbodi nent shown in Figures 5 and 5A, the strainable network .
i ncludes a 25 plurality of first regions 64 and a plurality of second
regions 66. The first regions 64 pgz a first axis 68 and a second
axis 69, wherein the first axis 68 |s€% ably | onger than the
second axis 69. The first axi's 68 of the first region 64 is substantially
par al | el to the first axis of the SELF web 52 while the second axis
69 is substantially parallel to the second axis of the SELF web 52.
The second regions 66 have a first axis Z0ggnhd a 30 second axis 71. The
first axis 70 is substantially parallel/to the figgt axis aof the SELF

web 52, while the second axgg~71 is > yf%arallel to the second

axis of the SELF web 52./ 1R s -.: ment of Figure 5, the
first regions 64 t he second eqi »_;’~%:.tant|ally | i near
ext endi ng cont i nuddsTy™i ; parallel to the

first axis of the SELFd#e

Fig. 5A
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region 64 has an elastic nodulus E1 and a cross-sectional area

The first

Al . The second region 66 has an elastic nodulus E2 and a

cross-sectional area A2. In the illustrated enmbodi nent, the -

SELF web 52 has been "forned" such that t he SELF web 52 exhibits a
ase of the 5 illustrated

resistive force along a axis, which in H? ég
enbodi ment is substantially parall el R first axis of the SELF web,
when subj ected to an applied aX|aI el ongation in a direction

axis. As used herein, the term

substantially parallel to the first
"fornmed" refers to the creation of a desired structure or
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geonetry upon the SELF web that wll

structure or

appl i ed el ongations or forces.
| east a first

region is V|suaIIy di stinct frgf1%£f second regi on.
‘visual ly distinct' A s to features of the SELF web

conprised of at
first
herein, the term'
which are readily
web or objects

enhadyi ng tbp

prmp———
st

substantially retain the desired
geonetry when it is not subjected to any externally

AlO SELF web of the present invention is
region and a second regi on, wherein the
As used

dlscernlble to the nornal
SELE,web are subjected to nor use. A

SELF web of the
of contiguous,

where the first
second regi on,

material is in
portion" referg

as
an

her ei n,
t opogr aphi c

to the predeter
"dissimlar" when

present
"di stinct"
strai nabl e netwWork includes at
regi on has a "surface-pathl ength”

to the portion of the materi al
the desired strijucture or geonetry of the strainable network. Ag

m ned axi s.

naked eye mhenns?e SELF

invention is 15 conprlsed of a stralndbEb net wor k
and "dissimlar" regions, wherlein t he

| east a first region and a second region,

| ess than that of the

to a predeterm ned axis when the
As used herein, thejterm "fornmed
which is 20 ~cqgnprised of
used

measured parall el
unt ensi oned st at e.

the terjm "surface-pathlength” refers to a neasurenent al ong tgé

surface of the region in question in a direction pakgleﬂ
As used herein, the term"distjinct" &«

referring to regions, refers to regi ong wit hilxthe

strai nabl e network having nmeasurably different surface-pathl engths
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25 as neasured parallel to a predetermned axis while the SELF web is in

an unt ensi oned condition. The nethod for determ ning the
surface-pathl ength of the respective regions can be found in the fest
met hods section set forth in subsequent portions of the

speci fication. Met hods Ef éé rmng materials include, but are
not limted to, enbossing by 30 A ilates or rolls, thernoforrning,
hi gh pressure hydraulic form ng, or casting. Wil e in enbodi nents as
are shown in Figures 5 and 5A the entire SELF web has been f or med,

t he present invention may al so be practiced by formng only a portion

t her eof . In the preferred enbodi nent shown in Figures 5 and
5A, the first regions 64 are substantially planar. That is, the

material within the first region 64 is in substantially the
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24 sanme condition before and after the formati on step undergone by

the SELF web 52. The second regions 66 include a plurality of rib-like
el enents 74. The rib-like elenments may be enbossed, debossed or a -
conbi nati on t hereof. The rib-like elements 74 have a first or
maj or axis 76 which is substantially 5 parallel to the second axis of the
SELF web and a second or mnor axis 771(%/2é1is substantially parall el

to the first axis of the SELF-web 52. The first axis 76 of the rib-

like elements 74 is at |least equal to, and preferably | onger than the
second axis 77. To enhance the two-stage resistive force versus

el ongati on behavi or characteristics of the panel s of the diaper of the
present invention, the ratio of the firstfaxis 76 to the secq 10 axis 77
is at least 1:1, preferably | east 2:1, jor greater. ggsleral , the
greater this ratio, tgizinre pronounged wi || be tmg t wo- st age
resistive force versus el tdOR—

420
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characteristic of the SELF web. The first region 64 and the
second region 66 each have a "projected pat hl ength". As used herein,
the term"projected pathlength" refers to the length of a 15 shadow of -a
region that would be thrown by parallel Iight. The projected pathlength of
the first region 64 and the projected 9f9%éingth of the second region 66
are equal to - one anot her. 1 The first region 64 has a
surface-pathlength, L1, |less than the surface- pat hl ength, L2, of the
second region 66 as nmeasured topographically in a direction 20 par al | el
to the first axis of the SELF web while the SELF web is in an untensioned
condition. To enhance the two-stage resistive force versus el ongation

behavi or characteristic of the SELF web havi ng strai nabl e networks of
the present invention, the surface-pathl ength of the second region 66
is at |east about 15 percent greater#than that of the first region,

nmore preferably at |east about 30 pefcent grgater than that of the 25
first region, and nost preferably /Aat!l east :§out 70 percent greater than
that of the first regi on. Iﬁgeneral, he greater the
surface-pathl ength of the second ®egi on, greater will be the
el ongation of the SELF web. . What mekes the SELF web
particularly well suited for use as the |ganels of the

434
Fig. 11
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di aper, and particularly the extensible back waist feature 32, is that it
exhibits a 30 nodi fi ed "Poi sson |ateral contraction effect”

substantially | ess than that of an ot herw se i denti cal base web of
simlar material conposition. As used herein, the term "Poi sson

| ateral contraction effect” describes the |ateral contraction behavior of a
mat eri al whi ch i's being subjeqlgy/g?lan appl i ed el ongati on. The

nmet hod for déeterm ning the Poi sson ateral contraction effect of a

material can be found in the test nethods section set forth
25

Fig. 12
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I n subsequent portions of the specification. Preferably, the Poisson

| ateral contraction effect of the SELF web of the present invention is
| ess than about 0.4 when the web is subj ected to about 20 percent -
el ongation. Preferably, the SELF web exhi bits a Poi sson | at er al

contraction effect |ess than about 0.4 when the SELF web is subjected to
about 5 40, 50 or even 60 percent eﬂdagaaﬂpn. More preferably, the

Poi sson | ateral contraction - effect is less than about 0.3 when the
SELF web is subjected to 20, 40, 50 or 60 percent el ongation. The

Poi sson | ateral contraction effect of SELF webs of the present

I nvention is determ ned by the anmount of the web material which is occupied
by the first and second regions, respectively. As the area of the SELF
web occupi ed by the 10 first region increases, the Poisson |ateral
contraction effect al so increases. Conversely, as the area g# he SELF
web occupi ed Bﬁgthe second region increases theqéﬁs

e

contraction Ctage t t a o0 th SELF web
occupi ed by the fir I ca—552
preferably from about Q 0 0 15 tal s of the
prior art which haye at |eagt one l/ay of el pst\gneric 7il ]
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material will generally have a | arge Poisson |lateral contraction effect,

i.e., they wll "neck down" as they elongate in response to an
applied force. SELF web materials of the present invention can be -
designed to noderate if not substantially elimnate the Poi sson

| ateral contraction effect of filn}baigi/;éf tomeric webs of the prior art.
20 For the SELF web 52, the I on of applied axia

el ongation, D, indicated by - arrows 80, in Figure 5, is substantially
perpendicular to the first axis 76 of the rib-Iike el enents 74. As

the rib-1ike elements 74 are able to unbend or geonetrically deformin
a direction substantially perpendicular to their first axis 76, the

direction of applied axial el ongation to cause extension in the SELF
web 52 is al so substantially perpendicular to 25 the first axis 76 of the
rib-1ike elenents 74. VWhile the direction of applied axia

el ongation D indicated by arrows 80 is substantially perpendicular to
the first axis 76 of the rib-1ike elenents 74, an applied T axia

el ongation having a first axis conponent will cause the SELF web 52 to
extend in the direction of applied axial elongation. 30 In
Figure 6 there Bgogko a_graph of the resjstive force-elongation curve 720
of a forned pol yjnreric SELF web of the present invention shown 1h
Figure 5 along with a curve 710 for a base_{i

conposition. Specifiqgally, the sanples are
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pol ymeric web materials conprised substantially of linear |ow density
pol yet hyl ene, approxi mately 0.001 inches thick, designated Sanpl e

1401 avail able from C opay of
26 C ncinnati, Chio. The method for generating the resistive

force-elongation curves can be fosn;iéf the test nmethods section set
forth in subsequent portions of the

110.00
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specification. Referring nowto the force-elongation curve 720, there is an
initial substantially linear, |ower force versus el ongation stage |
designated 720a, a transition 5 zone desi gnhated 720b, and a substantiakly
| i near stage Il designated 720c whi ch di spl ays substantial ly higher
force versus el ongation behavior. As seen in Figure 6, a SELF
web exhibits different el ongation beh®/a2lin the two stages when

subj ected to an applied elongation in a direction parallel to the first
axis of the SELF web. The resistive force to the applied elongation is
significantly 10 differ d8~bet Wl st age | (722@% and stage Il (720c) of
curve 720 as conpared to cu[@é 7110 whi chdc not exhibit this
behavior. As seen in E@guret%E:thﬂ SELE VEQR eXIri Ty 14, different

el ongati on behavi or in the AN "STAGES higcted tp gﬂ appl i ed

el ongation in a direcron a gt —to—the H hxi s of the SELF web.
The resistive force exerted by e ne applied el ongation
is significantly less in thEE;;EQB\ f ) 15 “-3grsus the stage |
region (720c) of curve k&ﬂ? rfhernmore; the K \sgiﬁggéorce exerted

by the SELF web to the applied fljongati-on.as dfpj cte stage | (720a) of
curve 720 is 2049Qi ficantlly fl ess than tihexrpsig3ige force exerted by

t he base web as depictey in curja 710 wikhjn the linits of el ongati on
of stage 1. As the SELF Web is kybjpcted to !f uf ther3y appl i ed

el ongation and enters stajye Il {#20c) the rasistjve force exerted by the
SELF L -1 | o9
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20 .
web. The resistive

web increases and approaches the resistive force exerted by the base

region (720a) of the SELF web is

def ornmati on of the first

provi ded by t

regi on of the SELF web and

force to the applied elongation for the stage |

he nol ecul ar-1 evel -
t he geonetric

deformati on of the second region of the SELF web. This is in contrast to
the resistive force to an applied el

web depicted in 25
nol ecul ar -1 evel
t he present

I nventi of3gean

be desi

nthat is

web.

gd to yij 52d virtual ly

provi ded by the base

curve 720 of Figure 6, which results from
def ormati on of the entire

SELF web materi al s of
any

resistive force in stag whi chiis Iess tih an that of the base web material
by adj ustfr Mg e—pe st e efh—+sy conpri sed of
the first and se;%?c.“ — GFeor —heSpeE L YeRyY rerPrte- el ongati on
behavi or of stag AT hE| Eom T e R ¢ ngngléﬂ%ﬂdth,
t hi ckness, and spacithg-of-{ pa . Tur m'rEY;ﬂdfhnuqrha ( i on| of
the base web. e .'f'x—ln.ii-'-'wg'.-.-»':lv'v'.‘;bfi“:@H* TESUEHE] SELF web is
subj ected to an tpEEEt=TH Tt e i by arrows 80
in Figure 5, the first regi ! \\\¢
surface-pathlength, L1, pf : sistive ce, P1,
as a resEIt of ) p-%??"”"'“‘ S EEmEEERLE: Nﬁt‘33 i
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27 nol ecul ar-1evel deformation, to the applied el ongation which

corresponds to stage |I. Wiile in stage |, the rib-like elenents 74 in
t he second regi on 66 are experiencing geonetric deformation, or s
unbendi ng and offer mnimal resistance to the applied el ongation. In
the transition zone (720b) between stages | and Il, the rib-like elenents 5
74 are becom ng aligned mnth t he apﬁl longation. That is, the second
region is
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exhi biting a change fromgeonetric deformation to nol ecul ar-1| evel

deformation. This Is the onset of a force wall. In stage Il, as seen
in Figure SC, the rib-like elements 74 in t he second regi on 66 have-
becone substantially aligned with the plane of applied el ongation (the

second region has reached its Iimt of geonmetric deformation) and begin 10
to resist further elongation via noll€@yf @1!evel deformation. The second

regi on 66 now contributes as a result of nolecular-1level deformation
in stage Il a second resistive force, P2, to further elongation. The
resistive forces to elongation provide a total resistive force, PT,
which is greatgmz_h.sn t kgL esiddtyve force deppoygd in stageg
Accordi ngly, the general sl ype o}? t he forcg-el ongation cur qqestage Il is
significantly 15 reat er ] LT ce- el ongati on
curve in stage |I. S I T i HID [s-substantially
greater than the fesi Stiryealklel T seless{than L2. Wile
(LI+D) is less than LISEH ami 77 nitial
resistive force, PI, gener | q (= [erf] When
(L1+D) is greater|than L2 the]TTRST @t XEPpONA-rdyi ons provi fle a conbi ned
t ot al : : _ O 1 :
\ !
!
! 2041
’-
/i
/I u-t- 54
{ It

} '\_30

\ n
) n
I P 14
U U
ST e e T
ARHIHIR L THTT LTI 38
A T %H I LT ]!]” T
Y N Il
“"TT T T i
[ T
(T HIH!H I HHTH i T
2040 i 2040
| e LT AT T !
[ y
(AR IS
FERLER NIV ICEa SN AR RS SRENT IUHHIHIHZ{T
36 % 32 6 N6

Fig. 20

This Sheet Has Been Replaced

T




resistive force, PT, to the applied elongation, D, generally satisfying the

equati on: [err] The maxi mum el ongati on occurring while in
stage | is considered to be the "avail abl e stretch"” of the SELF web.
The avail able stretch corresponds to the distance over which the

second regi on experiences geonetic deformation. The avail able stretch
can be effectively determ ned by i n@DELY Db of the force-elongation curve

720 as shown 30 in Figure 6. The approxi mate point at which there is an
inflection in the transition zone bet ween st ggzl and stage Il is the
percent el ongati gl | nt . Avai Stre 2ro69e of

avail abl e stretch can}be g%¥*€ f%gg?a ouf%¥@€6 to 100% nore; this
range of el opgpti-pprirs—eft-en—feynd—ire—be—ef—iAte in di sposabl e
absor bent g2202l-eg ) be Nargely confrold Ehe-ogdomt to
whi ch surface- path I n t\he second regi o 66 il IR eeds

sur f ace- pat hl engt e first.regiqon.64_a )

(conposi tion) of

26—
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28 the base film The termavailable stretch is not intended to

apply alimt to the el ongati on which the web of the present invention
may be subjected to as there are appl i cati ons where el ongati on beyond
the available stretch is desirable. Significantly hi gher forces are

required to achieve percent elongations in the base filmequivalent to 5
those percent elongations in the SELE WP2%2. The approxi mate extent of

stage | can be controlled as desired by adjusting the pathlengths, L1
and L2, in an untensioned 6;703 condition. The for c«zﬂé)ngation behavi or of
stage | can be c@Pbo|l ed dusi t he
\
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wi dt.h, thickness, and spacing of first region 64 and the propertles'ﬁf t he
Jbase film .The curve 730 and 735 in Figure 7 depicts the elastic
hystere3|s behavi or 10 exhi bited by the SELF web of Figure 5. The sanple
i's the same as in Figure 6 (C opay 1401). The sanple was exam ned for
el astic hysteresis behavior at an el ongation of 60% Curve 730
represents the response to an applied and rel eased el ongati on during

the first cycle and curve 735 represents the response to applied and

rel eased el ongati on rduring the second cycle. The force rel axation
during the first cycle 731 and the percent 15 set 732 are depicted in
Figure 7. Note that significant recoverabl e el ongation, or useful

el asticity, is exhibited at relatively |low forces over multiple cycles,
i.e., this neAB§CEﬁﬁﬂ¢TAJHTGEEJVKﬁHﬂWEEﬂTEhEEknﬂbxmammﬂandAEmeﬁﬂHtJBREe
consi der abl e degree. The | astic hysteresis
behavi or can be found in the test tﬁoé%gg‘lﬁ%‘ﬁﬁﬁgf‘w subsequent
portion of the specification. 20 When the SELF web is subjected to
an applied el ongation, the SELF web exhi bits an el astic-1ike behavior
as it extends in the direction of applied elongation and retracts to
its substantially untensioned condition once the applied force is renoved,
unl ess extfnded beyond the:-point;.of yielding. The SELF web is able to

under go myl tiplle cycI es of appl | ed eI ongat ion w t hout losipng its s
ability to sub"s-_antlaliy recover : T . 8
10 P T R T e S 2 'T""[;""
FIELD OF THE INVENTION
15 The present invention relates to absorbent artices such as diapers, incontinent

briefs, training pants, and the like, and more particularly, to absorbent articles having 2n
extensible waist feature providing dynamic fit about the wearer as well as improved
containment characteristics of the absorbent article.

ACKGROUND OF THE INVENTION

20 Infants and other incontinent individuals wear absorbent articles such as diapers to
receive and contain urine and other body exudates. Absorbent articles function both to
contain the discharged materials and to isolate these materials from the body of the
wearer and from the wearer's garments and bed clothing. Disposable absorbent articles
having many different basic designs are known to the art. For example, U.S. Patent Re.

25 26,152, entitled "Disposable Diaper” issued to Duncan and Baker on January 31, 1967,
describes a disposable diaper which has achieved wide acceptance and commercial
success. U.S. Patent 3,860,003, entitled "Contractable Side Portions For Disposable
Diaper", issued to Buell on Januvary 14, 1975, describes an elasticized leg cuff disposable
diaper which has achieved wide acceptance and commercial success.

30 However, absorbent articles have a tendency to sag or gap away from and to
slide/slip down on the body of the wearer during wear. This sagging/gapping and
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25  Accordingly, the SELF web is able to return to its substantially

unt ensi oned
renoved.
extended in

direction substantially perpendicular to Ehe first axis 76 of t he

rib-1ike elements 74, the SELF web is not“as easily extended in a direction

condition once the applied elongation or force is
Wil e the SELF web nay be easily and reversibly
the direction of applied axial elongation, in a

30 substantially parallel to the first axis of the rib-1like el enents.

formati on of the rib-
geonetrically deformin a.direction
the first or shdih

substanti al |
substanti al |

10

i3

20

25

30

The

like elements allows the rib-like elements to
_ _ substantial ly perpendicular to
lipping isQauded ®y nhdrdldtie nedtRime Wi Ihe Wairkas the wear&rStbdthdsNY

froves S chinact P, B 8% JouGev g TGP Setidefd iohenche abiorent .

article is loaded with body exudates, and by the rib-like element of the materials of the
absorbent article itself when subjected to such wearer's motions. This sagging/gapping
and sliding/slipping of the absorbent article can lead to premature leakage and poor fit of
the absorbent article about the wearer in the waist regions and the leg regions of the
absorbent article.

In order to more snugly fit absorbent articles about the wearer, certain
commercially available absorbent articles have been provided with elastic features. An
example of a disposaiﬂc diaper with elastic side panels is disclosed in U.S. Patent
5,151,092, entitled "Absorbent Article With Dynamic”Elastic Waist Feature Having
Predisposed Flexural Hinge" issued to Buell, Clear, and Falcone on September 22,
1992. However, elastics are costly and require a certain degree of manipulation and
handling during assembly. Further, while elastics do provide a degree of stretch for the
absorbent article, the components of the absorbent article to which the elastics are
attached are typically not elastic such that the elastics must be prestretched prior to
being secured to the absorbent article or the inelastic components must be subjected to
mechanical stretching (e.g., ring rolling) to enable the added elastic to be effective.
Otherwise, the added elastic is restrained by the inelastic éomponcnts.

Therefore, it is an object of the present invention to provide a relatively low cost,
easy to manufacture, absorbent article having sustained dynamic fit about the wearer
during use.

It is a further object of the present invention to provide an absorbent article
having 2 unique extensible waist feature, preferably without the use of elastic, that
provides sustained dynamic fit and improved resistance to leakage during use due to the
conformability of the materials forming the waist feature by virtue of their readily
extensible nature. -

It is a still further object of the present invention to provide an extensible waist
feature on an absorbent article that exhibits an "elastic-like® behavior in the direction of
applied force or elongation without the use of additional elastic material.

It is an even further object of the present invention to provide an extensible back
waist feature on an absorbent article that enhances fit and containment by providing
multiple zones or panels having different force/extension properties to better distribute
the forces encountered by the back waist feature during use and provide the necessary
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29 : The amount of applied force required to extend the SELF web

I s dependent upon the conposition and thickness of the base materi al
form ng the SELF web and the w dth and spacing of the first regions,
wi th narrower and nore w dely spaced first regions requiring | ower

appl i ed extension forces to achieve the desired el ongation for a given 5
conposition and thickness. The first axds 68, (i.e., the length) of the

undef or ned regions 64 is preferably greater than the second axis 69,
(i.e., the wwdth) with a preferred length to width ratio of about 5:1
or greater. . The depth and nunber of rib-like elements 74 can

al so be vari estrdtch amthéxiedsidnvharacteristiex inth8seatdnt0r ce and avail abl e stretch of
the SELF web of t S | nvent i pn. Q ..available stretch or
el ongation is inc @ég‘{eg"fﬁ {hf B&Jﬁgggfgghrf gﬁg%ﬁ%‘é"e\?ﬁbﬁ vilibe TR 'é?‘gwgfm
the hei ght orwegrensidsred iprrefatcnestoithpipliowingalesaription tid-whick taket enemjusciion
i ncreased. with the accompanying drawings.
S

SUMMARY OF THE INVENTION
The present invention provides absorbent articles such as disposable diapers,
incontinent briefs, diaper holders, training pants, feminine hygiene garments and the like,
that have an extensible back waist feature that improves the dynamic fit as well as the

10 containment characteristics of the absorbent article. Such absorbent articles comprise a
chassis assembly preferably comprising a liquid pervious topsheet, a liquid impervious
backsheet, and an absorbent core positioned between the topsheet and the backsheet; an
extensible back waist feature having multiple panels or zones; and a closure system for
maintaining the absorbent article on the wearer. .

15 In a preferted embodiment of the present invention, the absorbent article has a
T-shape comprising & chassis assembly and a extensible back waist feature disposed in
the back waist region. The extensible back waist feature provides an extensible
member that provides 3 more comfortable and contouring fit by initially conformably
fitting the diaper to the wearer and by sustaining this fit. The extensible back waist

20 feature further develops and maintains wearing forces (tensions) that enhance the
tensions developed and maintained by the closure system. The extensible back waist
feature further provides more effective application of the diaper. The extensible back
waist feature has 2 central waistband panel, a pair of side panels, and a hip panel. Each
of the panels are designed to provide different force and extension properties to

25  optimize the fit of the diaper. While each panel of the extensible back waist feature
may be constructed from a number of extensible materials, they preferably each
comprise a structural elastic-like film (SELF) web since a SELF web allows the
force/extension characteristics to be specifically designed for each panel and with a
minimum amount of materials (no conventional elastic materials need to be used).

30 A structural elastic-like film (SELF) web exhibits an elastic-like behavior in the
direction of elongation without the use of added elastic materials. SELF webs exhibit
at least two significantly different stages of controlled resistive force to elongation
along at least one predetermined axis when subjected to an applied elongation in a
direction parallel to the predetermined axis. SELF webs include a strainable network
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Simlarly, the available stretch or elongation is increased if for a given
hei ght or degree of formation, the nunber or frequency of rib-like

el enents is increased. There are several functional properties
that can also be controlled through the 15 application of the present

I nvention. There is the resistive force exerted by the SELF web

agai nst an applied el ongation, and the avhil abl e stretch of the SELF web
mat eri al before the force wall is encountered. The resistive force
that is exerted by the SELF web agai nst an applied elongation is a
function of .the material conposition and t hi ckness and t he percent of

t he proj ect ethagdg faf fe@ stohRP Gt A upd :he
first region. agﬁlﬁ?é ah& qﬁer t hde?‘ilgﬁear&e' dr.?%ihg‘r'\e&ga d‘é{ég’?’?} Zc%?ﬁt &ﬁ%’&% {/\%@Af);pt he
first RRPEHCA FRethaf el PR FRistvs JPices i desPoR SEIE aneheduaril exer
agai ESt an _?_pmrigetilon in a diredtiomgatliebro fherpredgérvimednad chdfak aQOEﬁx%QﬁﬂtﬂdﬁﬁbrﬂDd

t hi ckness. 0V . - the, first region
i s determ ne ?itﬁg%gfegl }fé&ng{&&/ﬁ%ﬁb 5%3“ {ReF ?%ngﬁﬁgﬁlie?ﬂongmon. ‘g'ggi on
and the sfacilerst Bes oA regipridens s§r¥acs1paﬂwgﬁhwtuchss greater than thattad the/athkembl e
stretch of thegSkameafuriSsulahfialy padidiYo iﬁ@pwzéﬁmmg@%%@tw is

t he second region. This i,s d%t.ermfgd at. least.in part by the ri
el enents spadf Rf untensiongd; gonditiop o f B¢ L¢EOR gy the Slapeey SHppregrathl tion
of the rib-I itkduddseorentsmase ribdikel eledhents whiclp exyead diegaridathe tphant b€ tid aer of

the SELF V\Bb'rcgian.geﬁﬁf‘lwebts NGt Rk GEsidE Bl 36 Ghe applied elongation until the
10 clongation of the web is sufficient to cause a substantial portion of the region having

the longer surface-pathlength to enter the plane of applied elongation, whereupon the

SELF web exhibits second resistive forces to further elongation. The total resistive

forces to elongation are higher than the first resistive forces to elongation provided by
the first region.

15
BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
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 description
20 which is taken in conjunction with the accompanying drawings in which like
designations are used to designate substantially identical elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut-away to reveal underlying structure, the outer surface of
the diaper facing the viewer;

25 Figure 1A is a simplified plan view of the disposable diaper embodiment of
Figure 1 depicting the various panels of the diaper;

Figure 2 is a cross-sectional view of the disposable diaper embodiment of
Figure 1 taken through Line 2-2 in Figure 1;

Figure 3 is a plan view of the disposable diaper embodiment of Figure 1 in its

30  stretched condition with forces applied to the side panels;

Figure 4 is 2 blown up plan view of a portion of the disposable diaper of Figure
1 showing the details of the SELF webs of the extensible back waist region and the
relative positioning of the elements of the diaper;

Figure 5 is a plan view photograph of a preferred embodiment of a SELF web
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pat hl engt h "of the second region, the greater the avail ablé stretch of the _

SELF web. 30 Wil e an entire SELF web of the present invention
may include a strainable network of first and second regions, the
present invention may al so be practiced by providing only specific
portians of the SELF web with a strainable network conprised of first
and second regions. For exanple, as shdwm in Figures 1 and 4, only portions
of the central wai stband panel and hip panel of the extensible back
wai st region conprise

30

having a strainable ‘network of the present invention with the rib-like elements facing
toward the viewer,

Figure 5A is a segmented, perspective illustration of the SELF web of Figure §
in an untensioned condition;

5 . Figure 5B is 2 segmented, perspective illustration of the SELF web of Figure 5
in a tensioned condition comresponding to stage I on the force-elongation curve
depicted in Figure 6; _

Figure 5C is a segmented perspective illustration of the SELF web of Figure §
in a tensioned condition corresponding to stage II on the force-elongation curve

10 depicted in Figure 6;

Figure 6 is a graph of the resistive force versus percent elongation comparing
the behavior of the SELF web of the present invention as shown in Figure 5, with an
otherwise identical, planar, base polymeric web material;

Figure 7 is 2 graph of the elastic hysteresis behavior of the SELF web of Figure

15 6 when subjected to 60% elongation and examined for hysteresis response;

Figure 8 is a simplified side elevational view of a preferred apparatus used to
form that portion of the SELF web of the present invention;

Figure 9 is 2 plan view of the opposed meshing plates of the apparatus of Figure
g laid side-by-side with their meshing surfaces exposed;

20 Figure 10 is a simplified side elevational view of a static press used to form at
least a portion of the base film into 2 SELF web of the present invention;

Figure 11 is a simplified side elevational view of a continuous, dynamic press
used to form predetermined pontions of the base film into a SELF web of the present
invention;

25 Figure 12 is a simplified illustration of an apparatus used to form at least a
portion of a base film into a SELF web of the present invention;

Figure 13 is a simplified illustration of yet another apparatus used to form at
least 2 portion of 2 base film into 2 SELF web of the present invention;

Figure 14 is a graph of the resistive force vs. percent elongation comparing the

30 behavior of an alternative SELF web material which is a laminate comprised of a layer

of a polymeric fim and 2 nonwoven layer secured by adhesive having a strainable

network of the present invention to the otherwise identical unformed, planar, base web
material;

Figure 15 is a graph of the elastic hysteresis behavior of the web material having

This is the replacement sheet

e neT 10
Date: BT 00T 199



the SELF web. Portions of the central waistband panel and the hip panel

al so conpri se the base | am nate as described herein. The
configuration and spacing of the first and second regi ons nay al so be
varied to vary the characteristics of the resultant SELF web. For exanpl e,
the second 5 regions may conprise curvilinear rib-like elenents, the
first Fegions and the second regi ogs may be curvilinear, or the first
regions may be curvilinear. The SELF web may al so exhibit an

el astic-1i ke behavior along a plurality of axes by extending the axes in a
radial, fan-}ike array to allow the SELF web to exhibit an elastic-1like
behavi or al on#icastrainablesnaswark of Figure }é whepsubjestad 3o 50% ipercntl elongatorarnts may

be p05|t|onedcﬁmh{aﬁo@uﬁs@dws@&sts(?egpeng one anot her such as 45[err]
90[err],

135[err] ..etcC In.a e various .an

orientation, the FI&f %h@“t%%ﬁﬁ@e\%’g% ™ BRI emAyNE d“E%*@FIdIaH%‘athbei‘mcm

conbi nat i ons bﬁémqméscnt invertioa gswilh(céowmghhedngtchsn iofi extssibilbiy @fdher EElOBL MRY

al so provi d%‘;m"f‘r‘ﬁ cf?@td ot ude of the rib-like elenents such
ave

that the S LF erént zones of avail able stretch. It
i s al so possible Hrgredhés 3 smplifichelaseirpiin view pige atsmadye erafigiationadjthe ent

side pane! of the disposable diaper embodiment of the present invention;
Figure 18 is a plan view of a still altemative disposable diaper embodiment of the
present invention; .

10 Figure 19 is a plan view of the alternative disposable diaper embodiment of Figure
18 showing the diaper in its stretched condition when forces are applied to the side
panels and to the front waist feature;

Figure 20 is a partially cut-away plan view of an alternative disposable diaper
embodiment of the present invention having an hourglass shape and an extensible front

15 waist feature of 2 SELF web;

Figure 21 is a fragmentary plan view of an altemnative extensible front waist
feature of the present invention;

Figure 22 is a fragmentary plan view of a further alternative extensible front waist
feature of the present invention;

20 Figure 23 is a fragmentary plan view of a still further altemative extensible front
waist feature of the present invention; and

Figure 24 is a fragmentary plan view of an even still further alternative extensible
front waist feature of the present invention. -
DETAILED DESCRIPTION OF THE INVENTION

25 As used herein, the term "absorbent article™ refers to devices which absorb and
contain body'exudatcs, 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 absorbent
articles which are not intended to be laundered or otherwise restored or reused as an

30 absorbent article (i.e., 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 “unitary™ absorbent article refers to absorbent articles which are
formed of separate parts united together to form a coordinated entity so that they do not
require separate manipulative parts like a separate holder and liner. A preferred
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15 regions to provide different available stretches in the adjacent
second regions. The wi dths of the first region nay al so vary across
the web with the narrower regions offering a lower resistive force to
an applied elongation as conpared to the higher resistive force
offered by the wider first region. The SELF web al so need not
be extensible only in the direction parallel to the 20 | ateral centerline
of 'the diaper as is shown in Figure 1. For exanple, the first axis and

the second axis of the SELF web nay be di sposed at an angle to the

| ongi t udi nal centerline and | ateral centerline of the diaper 20,

respectively. OJ%&J@ sAAtsoRR amclc of}’ﬁ?&‘hr‘is zﬁ\lénﬁoﬁlx?ma\%rﬁag SHQ%PQHU ne

at an angle t | at.eral, centerl | aper.
WS EHers 25

preferably bettiEBNAHEE: Q)aﬂfﬁaoaﬁ‘eﬁ‘?‘ B gigpes L. tﬁﬁe“%ﬁé’ﬁé"r‘% the tefrpadippas
invention. Ry i.rhﬂfsorﬁlﬁf E.anSg@Erallh@vo'iEle infieios ﬂfaymlaamexcdt iaéredsrgrthaﬁegﬂz&ﬁ of

extensibility t e sid n_of e, si de panel
closest to t hgbou?(hcqé\gmgxo%g é:frlh }' ﬁ sﬁ)o%{hellct%ngcwa o] %wavq t&xﬁé? Sert
ext ensi bl esi nuuemmeulsmpq&mm lcecth:babtshrécnt articles Isad‘emlm@‘emtrmbh:i’setmfunghe

di aper, howevEgm tfé}gng\grhtjg,gge g{m;egg adhfe b cl osest to the | at er al
et

centerline, o] anel extensibility ponparallel to the
direction 30 %‘f("i Ed% AR M Wwo? &‘ﬁgn éﬁ‘ﬁeﬂ”&‘&é FRVERAN Intits; flat-out,

di sposed at alﬂnﬁihg'hﬁc:l Statd @ e, dhdy dddstic mduced(beﬁlt'ﬁxbh pelledTbity wuh portions of the
multi-directi Cs)tnn?émrgl':bl'clx:ngp &Q-ealwa%ax% l%cr)rcévélga?ly SR e EorethRioBF 1He tgapcr 20 and
10  with the portion of the diaper 20 which faces away from the wearer, the outer surface,
facing the viewer. As shown in Figure 1, the diaper 20 has a generally "T-shape® and
comprises a chassis assembly 22 preferably comprising a liquid pervious topsheet 24, a
liquid impervious backsheet 26 joined with the topsheet 24, an absorbent core 28
positioned between the topsheet 24 and the backsheet 26; extensible leg cuffs 30 each
15 comprising a leg flap panel 31 and one or more elastic members, elastic strands 54,
operatively joined with the leg flap panel 31; an extensible back waist feature 32
comprising a central waistband panel 34, a pair of side panels 36, and a hip panel 38; a
closure system for fastening the diaper on the wearer preferably comprising at least a
pair of tape tabs 40 and a landing member preferably comprising a reinforcing strip 41;
20  and an extensible front waist feature 42 comprising a front waist panel 43,

Figure 1A shows a simplified plan view of the disposable diaper of Figure 1
depicting the various panels of the diaper 20 and their positioning with respect to each
other. The diaper 20 comprises a chassis assembly or chassis panel 22, a pair of leg flap
panels 31, a front waist panel 43, a hip panel 38, a central waistband panel 34, and a pair

25  of side panels 36. The chassis panel or chassis assembly 22 is the main portion of the
diaper from which the other panels emanate. The absorbent core is generally positioned
within the chassis panel although it may extend into other panels or zones of the diaper.
A leg flap panel 31 extends generally laterally outwardly from and along each
longitudinal edge 23 of the chassis panel 22. The leg flap panel 31 forms at least a

30 portion of the leg cuff 30. As shown in Figure 1A, the elastic strands 54 are operatively
joined to the leg flap panel 31 to form an extensible leg cuff 30. The front waist panel
43 extends generally longitudinally outwardly from and along the lateral edge 23" of the
chassis panel 22 and preferably each leg flap panel 31 in the front waist region. The
front waist panel 43 generally forms the extensible front waist feature of the diaper. The
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conformty. Referring now to Figure 8, there is shown an

apparatus 400 used to formthe SELF web 52 shown in Figure 5.
Appar atus 400 includes plates 401, 402. Pl ates 401,
31 402 include a plurality of internmeshing teeth 403, 404,

respectively. Plates 401, 402 are

hip panel 38 extends generally longitudinally outwardly from and along the lateral edge
23" of the chassis panel 22 and preferably each leg flap panel 31 in the back waist region.
The hip panel 38 forms & portion of the extensible back waist feature. The central
waistband panel 34 extends generally longitudinally outwardly from and along the hip
5 panel 38. The central waistband panel 34 also forms 2 portion of the extensible back
waist feature. The side panels 36 each extend generally laterally outwardly from and
along the central waistband panel 34 and at least a portion of the hip panel 38. The side
panels 36 also form a portion of the back extensible waist feature.
As discussed hereinafter, each of the panels may be a separate member joined to
10 the overall diaper structure or may be unitary with the diaper in that they comprise an
extension of other elements of the diaper such as the topshest, the backsheet, or both.
In the embodiment shown in Figure 1, all of the panels except for the side panels 36
comprise an extension of the topsheet 24 and the backsheet 26. The side panels 36
comprise 2 separate member joined to the central waistband panel 34 and at least a
15  portion of the hip panel 38. Further, any or all of the panels may be extensible. The
chassis panel 22 is typically not extensible in order to maintain the integrity of the
absorbent core 28 during use, although it may be rendered extensible such as by being
formed as a structural elastic-like film (SELF) web as described herein. Preferably, the
extensible panels comprise a SELF web. The use of & SELF web allows the
20 force/extension properties of each of the panels to be specifically designed to maximize
the fit and containment of the diaper with a minimum amount of materials (no
conventional elastic materials are needed).
The diaper 20 of Figure 1 has an inner surface (not shown), an outer surface 44
(facing the viewer in Figure 1) opposed to the inner surface, a front waist region 45, 2
25  back waist region 46 opposed to the front waist region 45, and a periphery which is
defined by the outer edges of the diaper 20 in which the longitudinal edges are
designated 47 and the end edges are designated 48. (While the skilled artisan will
recognize that a diaper is usually described in terms of having a pair of waist regions and
a crotch region between the waist regions; in this application, for simplicity of
30 tcnninologj, the diaper 20 is described as having only waist regions, each of the waist
regions including a portion of the diaper which would typically be designated as part of
the crotch region). The inner surface 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 generally is formed by at least a portion of the topsheet 24 and other
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brought together under pressure to formthe base fil m 406.

Referring nowto Figure 9, it can be seen that plates 401 and 402 each have
a first axis "I" and a second axis "t" which is substantially
perpendicular to the first axis. 5 Pl ate 401 i ncludes toothed regi ons 407
and grooved regions 408 both which extend substantially parallel to
vthe first axis of the plate 401. Wthin foothed regions 407 of pl ate
401 there are a plurality of teeth 403. Plate 402 includes teeth 404 which
mesh with teeth 403 of plate 401. Wien the base film 406 is forned

bet ween pl ates 401, 402 . the portions of the base film406 which are

positioned w thi ' r.e0i 4 10 | 1 and teeth 404 on

pl ate 402 r%ﬂﬁﬁégﬁ%%ﬁgﬁgg%a ﬁgbﬁ) s°‘86’$%”§‘t§§%§g c?mpns%ﬁ}ahpqmg: ‘Pt? rst
regions 64 mhetdhe_usawhm& aitionedawaynfréh ghereeaBier'sThedy fde.  the nstepsurudest4
d0a o | gaiRl i SIARARG MAE o %@":‘”a‘zﬁﬁﬂpf’%@‘fﬂ%ﬁ B8 ol oot "
rib-like el eiﬁm%éﬁhe Packghrst 26). m%gé é‘%’grm ‘6%164“ thackpyast ipgionoih, 15
The net had oéxtéml; repeaivelgafomnahaesdsdes 4B of therperiphtmttoahaieeal cviane one

meihod (s o ‘“5ﬁ%@%ﬁa%"ﬁai?g%‘?%"%ﬁf%@ﬁ%??%*%&&?ﬁ?%ii%érﬁg?%?ﬁéf%%vs22“ ]
415 i ncl udesp#allehpathelateral cepterlinebf® of| the olizper 23be lamgituding direstiant {yonary
plate 422. Pipéctitnd? length) tiiAg dREifed as the direction parallel to the longitudinal centerline
50; and the axial direction (Z direction or thickness) being defined as the direction
10  extending through the thickness of the diaper 20.) :
Figure 1 shows a preferred embodiment of the diaper 20 in which the topsheet 24
and the backsheet 26 have length and width dimensions generally larger than those of
the absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond the edges
of the absorbent core 28 to thereby form certain of the panels and portions of the
1s  periphery of the diaper. The periphery defines the outer perimeter or, in other words,
the edges of the diaper 20. The periphery comprises the longitudinal edges 47 and the
end edges 48.
Figure 2 is a cross-sectional view of the diaper embodiment of Figure 1 of the
present invention taken through line 2-2 of Figure 1. Figure 2 shows the chassis
20 assembly 22 comprising a portion of the topsheet 24, a portion of the backsheet 26, and
the absorbent core 28 positioned between the topsheet 24 and the backsheet 26. In the
embodiment shown in Figure 2, the hip panel 38 is joined to and extends longitudinally
outwardly from the chassis assembly 22, preferably from the waist edge 56 of the
absorbent core 28. The hip panel 38 is unitary with the chassis assembly 22 and
25 comprises 2 structural elastic-like film (SELF) web comprising the portion of the
topsheet and the backsheet extending longitudinally beyond the waist edge. Thus, the
extensibility of the hip panel is achieved without the use of a separate elastic material
operatively joined to the topsheet and the backsheet. The central waistband panel 34 is
joined to and extends longitudinally outwardly from the hip panel 38. The central
30  waistband panel is unitary with the hip panel, and thus the chassis assembly in this
embodiment, and comprises a SELF web comprising the portion of the topsheet and the
backsheet. The bands 64' of the central waistband panel SELF web are preferably wider
(longitudinal dimension) than the bands 64" of the hip panel SELF web with the pleats
66' of the waistband panel SELF web being preferably wider than the pleats 66 of the

This is the replacement sheet

Date: {7 OCT 1998



attached to nenbers 420 and 422, respectively. Wile plates 401 and 402 are
20 separated, base film406 is introduced between the plates, 401, 402.

The plates are t hen brought together under a pressure indicated
generally as "P'. The upper plate 401 is then lifted axially away
fromplate 402 allowi ng the formed SELF web;408 to be renmoved from

bet ween pl ates 401 and 402. Figure 11 is an exanple of a -
continuous, dynam c press for intermttently 25 contacting the noving web

and formng the base material 406 into a formed web sim |l ar to the
SELF web 52 of Figure 5. Polyneric film406 is fed between plates 401 and
402 i n a ldp pesd iISELFgeerr Thiy thedieadedotrys af theweskad) wailiitdng pahel SEEF

secured to a pair. of . a‘mpl . which travel in
a cl ockw se d!or%?;tf f’&r%“%ﬁf tcl'T1aF'?rrrE)°ve Sﬁén%ﬁ?%?ﬂh%gﬁ?n#%%f%kw se notion.
Plate 402 i s connecThechassinagsemnbly 3R (elassis pangh) 9EthagpperdtP is shrpen intfipimestlrandel

in a counter clpghwicempriingthd MRInBOHy@hisia) 6f O Aiabétr 20.CTHOLRAssis assembl
cl ockwi se direction, Th

22
AR e R RS TSA E  E
the plates is fienepgshast@4tandhe backshere2eabie, theciassisrasentihe2barhprisesid maind
2T, o oS R RO e e PR ort, Sl
An exemplary example of a chassis assembly of the present invention is described in
U.S. Patent 3,860,003 issued to Kenneth B. Buell on January 14, 1975, which patent is
10 incorporated herein by reference.
The absorbent core 28 may be any absorbent means which is capable of absorbing
and retaining liquids such as urine and other certain body exudates. The absorbent core
28 has a garment surface, 2 body surface, side edges 57, and waist edges 56. The
absorbent core 28 may be manufactured in a wide variety of sizes and shapes (e.g.,
15 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, cross-linked cellulose fibers, tissue including tissue wraps
20 and tissue laminates, absorbent foams, absorbent sponges, superabsorbent polymers,
absorbent gelling materials, or any equivalent material or combinations of materials.
The configuration and construction of the absorbent core may also be varied (e.g., the
absorbent core may have varying caliper zones, a hydrophilic gradient, a superabsorbent
gradient, or lower average density and lower average basis weight acquisition zones; or
25  may comprise one or more layers or structures). The total absorbent capacity of the
absorbent core 28 should, however, be compatible with the design loading and the
intended use of the diaper 20. Further, the size and absorbent capacity of the absorbent
core 28 may be varied to accommodate wearers ranging from infants through adults.
Figure 1 shows a preferred embodiment of the diaper 20 having a rectangular-shape
30 absorbent core.
An absorbent structure useful as the absorbent core 28 of the present invention
that has achieved wide acceptance and commercial success is described in U.S. Patent
4 610,678 entitled "High-Density Absorbent Structures” issued to Weisman and
Goldman on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles
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32 of any conplexity to be fornmed in a continuous process, e.g.,

uni -directional, bi- directional, and nulti-directional patterns.
The dynamic press of Figure 11 could be used on a conpl eted absor bent
article to form strai nabl e networks into the conpl eted product. For

exanple, the entire or

A 11 ~

With Dual-Layered Cores” issued to Weisman, Houghton, and Gellent on June 16, 1987;

U.S. Patent 4,888,231 entitled "Absorbent Core Having A Dusting Layer" issued to

Angstadt on December 19, 1989; U.S. Patent 5,147,345 entitled "High Efficiency

Absorbent Articles For Incontinence Management®, issued to Young, LaVon & Taylor

5 on Scptcmbér 15, 1992; U.S. Patent 5,102,597 entitled "Porous, Absorbent, Polymeric

Macrostructures and Methods Of Making the Same®, issued to Roe, Lahrman and Berg

on April 7, 1992; and U.S. Patent 4,834,735, entitled "High Density Absorbent

Members Having Lower Density and Lower Basis Weight Acquisition Zones®, issued to

Alemany and Berg on May 30, 1989; also describe absorbent structures that are useful

10  in the present invention. The absorbent core 28 is preferably the dual-layer absorbent

structure described in U.S. Patent 5,234,423 entitled "Absorbent Article With Elastic

Waist Feature and Enhanced Absorbency”, issued to Alemany and Clear on August 10,
1993. Each of these patents are incorporated herein by reference.

The backsheet 26 is positioned adjacent the garment surface of the absorbent core

15 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

20 marketed as HL-1258. The attachment means will preferably comprise an open pattern

network of filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled

"Disposable Waste-Containment Garment", which issued to Minetola and Tucker on

March 4, 1986, and which is incorporated herein by reference. An exemplary

attachment means of an open pattern network of filaments comprises several lines of

25 adhesive filaments swirled into a spiral pattern such as is 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 patents are incorporated

herein by reference. Alternatively, the attachment means may comprise heat bonds,

30  pressure bonds, heat/pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or

any other suitable attachment means or 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
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5 portions of the conpl eted absorbent article could be placed between

pl ates 401 and 402 to create a strainable network in all |ayers of the -
absorbent article. Anot her net hod of form ng the base materi al
into a SELF web is vacuum form ng. An exanple of a vacuum form ng

met hod i s disclosed in comonly assigned U. S. Patent No. 4,342, 314,

| Ssued to Radel et al. on August 3, 1982._Alternatively, the 10 SELF web
of the present invention nay be hydrauli Al | y formed in accordance with the
t eachi ngs of commnly assigned U.S. Patent No. 4,609,518 issued to Curro et

o ot e SR SRRl et B R o e RS B RS AR Ml e
shown anot hercmmianaud; wije neadiy keynfommlitc abe dermsal 364pef o d:ﬁxxodrﬁrothGhﬁrhﬂa base
filmint f t |

502, 504. Rol ?5‘@52 .%F‘a%g? 26 BRAIHE cxlle} B8 Snd cBfuhectipahd phsbipen
plurality of core 2% fngyatetinggpriglss 5’68"-‘1 ﬁ%ﬁla‘éx‘f‘én’éﬂsﬂ t sk as| bedshestsaide| to

an axis ruani nm&%&w&b tThhe backshce@QBtrﬁiy tibs t&rﬁprﬁylalweh%alnoho/bbuﬁﬁ&em:
Toot hed regi on

clude, a ral
i ncl udes a pl B ’f"s usé’élf Jﬂ% Iaéﬁ %@ﬁ %My%&% %bf’RB’W?pé'?"l“"SB‘Z As
a 20 base pobtymmsxtc hatérials spclpass fit-tmtadoonwiontnonatesdli Reelerably sthe 62ckalndt 504,

the grooved 1sfa lhcﬁ’ﬂrgglgﬁﬁ ﬁiﬂgﬁ\%' a thRRY&s RP HohPouPb. o B nh i(b¥ MM & Bt

produci ng the first I ons .
0.051 mm (2.0 mils). The backsheet preferably comprises a polyethylene blend film of

10  about 0.025 mm (1.0 mil} as is manufactured by Tredegar Corporation of Terre Haute,
IN and marketed as P8863.

The topsheet 24 is positioned adjacent the body surface 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

15 with respect to joining the backsheet 26 to the absorbent core 28. As used herein, the
term "joined" encompasses configurations whereby an element is directly secured to the
other element by affixing the element directly to the other element, and configurations
whereby the element is indirectly secured to the other element by affixing the element to
an intermediate member(s) which in turn is affixed to the other element. In a preferred

20 embodiment of the present invention, the topsheet 24 and the backsheet 26 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 (not shown),

The topsheet 24 is compliant, soft feeling, and non-imritating to the wearer's skin.
Further, the topsheet 24 is liquid pervious permitting liquids (e.g., urine) to readily

25  penetrate through its thickness. A suitable topsheet may be manufactured from a wide
range of materials, such as porous foams; reticulated foams; apertured plastic films; or
woven or nonwoven webs of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyester or polypropylene fibers), or a combination of natural and synthetic
fibers. Preferably, the topsheet 24 is made of a hydrophobic material to isolate the

30  wearer's skin from liquids which have passed through the topsheet and are contained in
the absorbent core 28 (i.e., to prevent rewet). If the topsheet is made of a hydrophobic
material, at Jeast the upper surface thereof is treated to be hydrophﬂic so that liquids will
transfer through the topsheet more rapidly. This diminishes the likelihood that body
exudates will flow off the topsheet rather than being drawn through the topsheet and
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the SELF web 52. The portions of the film passing between toothed regions
506 and teeth 510 will be fornmed by teeth 507 and 510, respectively,
producing rib-1like el enments 74 in the second regions 66 of the SELF
web 52. 25 Alternatively, roll 504 may consist of a soft rubber. As
the base filmis passed bet ween too&?ed roll 502 and rubber roll 504
the filmis mechanically formed into the pattern provided by the
toothed roll 502. The filmwithin the grooved regi ons 508 w || remai n
unforned, while the filmwthin the toothed regions 506 will be forned
produci ng ri-b-1i ke el ementss of the second region. 30 Referring now

to Figure 13, b&zhgrassdr'éeasbpm ?dlol%kﬁteéd?élt Im 18 aétaéaﬂ?ocgr@ﬁb%l‘éa'ﬁ rophilic b
i ndi cated as 550, far ccpo éa ce

wih the o TeRinahmiga SRS SPOS iYL fraﬁmziwaxg@?ﬂ%g@sq SElides a
pair of roll sifchile $hadying the mafedhll withike surfactend asddhmbraing the phaveral iid yheof
E:??E:E(rar?e;:glcggé ?é tan%g&qg\g%léf@iﬂ 55& sucﬂsa tﬁéﬁrge'ﬂp'apc? lﬁg%'ﬂhhmgets
s contamcd in U.S. Patent 4,988, 44 enmled Absorbcnt Articles With Multiple Layer
Absorbent Layers” issued to Reising, et al. on January 29, 1991, -

There are 2 number of manufacturing techniques which may be used to
manufacture the topsheet 24. For example, the topsheet 24 may be a nonwoven web of
fibers. When the topsheet comprises a nonwoven web, the web may be spunbonded,

10  carded, wet-laid, meltblown, hydroentangled, combinations of the above, or the like. A
preferred topsheet is carded and thermally bonded by means well known to those skilled
in the fabrics art. A preferred topsheet comprises 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 mm (0.625 inches). Preferably, the

15 topsheet 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 International Paper
Company, of Walpole, Massachusetts under the designation P-8.

The diaper 20 preferably further comprises extensible leg cuffs 30 for providing -
improved containment of liquids and other body exudates. Each extensible leg cuff 30

20 may comprise several different embodiments for reducing the leakage of body exudates
in the leg regions. (The leg cuff can be and is sometimes also referred to as leg bands,
leg flaps, barrier cuffs, or elastic cuffs.) U.S. Patent 3,860,003 entitled "Contractable
Side Portions For a Disposable Diaper” issued to Buell on January 14, 1975, describes a
disposable diaper which provides a contractible leg opening having 2 leg flap and one or

25 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 & Blaney 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

30 September 22, 1987, describes a disposable diaper having dual cuffs including a
gasketing cuff and a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment” issued to Buell on November 3, 1987, discloses a disposable
diaper or incontinent garment having side-edge-leakage-guard gutters configured to
contain frcﬁ liquids within the garment. U.S. Patent 5,032,120 entitled "Disposable
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33 - . passes between rolls 552 and 554, the grooved regi ons 558 will

| eave portions of the filmunformed, while the portions of the film
passi ng between toothed regions 556 will be formed producing rib-Iike
el ements 74 in second regions 66. Whil e the SELF web has been

descri bed as a single base | ayer of subﬁsant lally 5 pl anar polyneric
vfilm the present invention may be practrced equally well wth other _
base materials or with |am nates of materials. Exanples of base naterials

from whi ch the SELF web of the present invention can be nade include
t wo- di nensi-onal apertured

Absorbent Article Having Improved Leg Cuffs” issued to Freeland & Allen on July 16,
1991, discloses an absorbent article having leg cuffs having a relatively low ultimate
contact force at relatively high elongations accomplished, for example, by low contact

_ force differential material. U.S. Patent 5,087,255 entitled "Absorbent Article Having

5  Inflected Barrier Cuffs” issued to Sims on February 11, 1992, discloses an sbsorbent
article having inflected barrier cuffs with the distal edge positioned outboard of the
proximal edge in one waist region and inboard in the other to provide better fit about

the hips/buttocks. Each of these patents are incorporated herein by reference. While
each extensible leg cuff 30 may be configured so as to be similar to any of the leg bands,

10 leg flaps, barmier cuffs, or elastic cuffs described above, as shown in Figure 1, each
extensible leg cuff 30 comprises the leg flap panel 31 extending laterally outwardly from
the chassis panel 22, the side edge 57 of the absorbent core 28, and one or more elastic
members, elastic strands 54, operatively joined with the leg flap panel 31, such as is
described in the above-referenced U.S. Patent 3,860,003.

15 The diaper 20 further comprises extensible waist features that provide improved
fit and containment. The extensible waist features at least extend longitudinally
outwardly from the chassis assembly, preferably a respective waist edge of the absorbent
core 28, and generally form at least a portion of the end edge of the diaper 20. Thus, in
the embodiment shown in Figure 1, the extensible back waist feature 32 comprises that

20  portion of the diaper 20 extending from the waist edge 56 of the absorbent core 28 in
the back waist region 46 to the end edge 48 of the diaper 20. While a disposable diaper
of the present invention is constructed with an extensible waist feature disposed in each
waist region (an extensible back waist feature 32 and an extensible front waist feature
42), the discussion will focus on diapers having different configurations for each

25  extensible waist feature. At a2 minimum, it is preferred that the diaper at least have one
of the extensible waist features constructed according to the present inveniion, more
preferably at least the back extensible waist feature 32.  The waist features can be
constructed as a separate element joined to the chassis assembly 22 or as an extension of
other elements of the diaper (i.e., unitary). The waist features will be described with

30 respect to preferred embodiments in which certain portions or panels comprise an
extension of other elements of the diaper such as the backsheet 26, the topsheet 24, or
both, and other portions or panels comprise a separate element joined to other portions
or panels of the waist feature or other panels of the diaper.

The extensible back waist feature 32 provides an extensible member that provides
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films and macroscopically expanded, three-dinensional, apertured forned

filns. - Exanpl es of macroscopical ly expanded, three di nensi onal ,
apertured fornmed filnms are 10 described in U S. Patent 3,929, 135 i ssued to
Thonmpson on Decenber 30, 1975; U. S. Pat ent 4, 324, 246 issued to
Mul | ane, et al. on April 13, 1982; U. S. Patent 4,342,314 I ssued to
Radel ; et al. on August 3, 1982; U. S. E tent 4,463,045 issued to Ahr, et

al. on July 31, 1984; and U.S. Patent 5,006,394 issued to Baird on

April 9, 1991. Each of t hese patents are incorporated herein by
reference. Exanples of other suitable base 15 material s include conposite

structures ora inars ceonfesatdé apbiopmiringifit by, initigiyepnformablgfilting the diKHcY'i@'ihef i1 s
23%??22“2322‘?@7%?“2?“% g #iey BELEARE e (P of B PRIRECNE Bt fieer
conposi t i ons. been loadedywithiexpdatesysncanhe exensible barkrvaistlastued dlowsehadisper foor
strength and J@Wﬁ{dyp&mﬂﬂy s contract. Further, thBé&?nsm ﬁic'k%a?st? L Idal OGps
| am nates of apertured fil NWOV mat egi al s .may als obe%
whor eby | 17 t HECpFBEE Sexie, ity GHEIPTRLHE | Gparce; He arpeb drisieped
bet ween a pl umahiaingd df thcmlosumummofmabmm the diaperanalic u}laxtcﬁum taf deﬁncc
S o S e o BB St T Bk ey
certain ﬁ'rl%fB“éFs Benekiseys apphigaipm e thesfiapsosipeeeveniif the dispeter pulls
high-1oft nongmewside (side pirehd &), of ftietkxtensible back waist feature farther than the other during

10 application (asymmetrically), the diaper will "self-adjust” during wear.

As shown in Figure 1, the extensible back waist feature 32 comprises a central
waistband panel 34; a pair of side panels 36; and a hip panel 38. In the embodiment
shown in Figure 1, the hip panel 38 is disposed longitudinally outwardly from the chassis
assembly 22 (the chassis panel), preferably from the waist edge 56 of the absorbent core

1S 28, in the middle zone of the back waist region 46; the central waistband panel 34 is
disposed longitudinally outwardly from the hip panel 38; and the side panels 36 are each
disposed laterally outwardly from the central waistband panel 34 and at least a portion
of the hip panel 38. As discussed hereinafter, the particular positioning of each panel of
the back waist feature is important to the overall functioning of the back waist feature.

20 The term "panel® is used herein to denote an area or element of the waist feature or
diaper. (While 2 panel is typically a distinct area or element, a panel may overlap
somewhat with an adjacent panel.)

Each of the panels of the back waist feature 32 is extensible so as to dynamically
fit and conform to the wearer so as to provide such improved fit and containment. The

25  force/extension properties or characteristics (e.g., extension forces, available stretch
(extension), and contractive force(s)) of each of the panels is specifically designed so as
to dynamically expand and move with the movements of the body of the wearer adjacent
that panel to enhance fit and containment. As discussed hereinafter, since each panel
preferably comprises a2 SELF web as disclosed hereinafter and has a specific and

30 different function, the configuration of and materials comprising the SELF web of each
panel are specially selected to provide the different force and extension requirements of
each panel, thus enhancing the functioning of diaper.

The hip panel 38 is joined to the chassis assembly 22 and is disposed
longitudinally between the central waistband panel 34 and the lateral centerline 49,
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25 lamnates with nulti-layers of nonwovens are ways of providing

I ncreased bul k. O her nmet hods for creating bulk include the formation
of a single |ayer of polyner filmin the manner of this invention
foll owed by prestretching of the filmand subsequent application of

t he nonwoven to one or both sides while the polyner filmis inits
.prestretched condition. Upon relaxatiég of the stretch, the nonwoven .
material forms 30 puckers which give'the material added bul k. Anot her

met hod for maki ng bul ky | am nates is by form ng individual polyneric
filmlayers.in the manner of this invention, foll owed by | am nation

of multiple grefembly ke wiigseigeesbenfitht absoffeneeodi 2R asivshalnhyin Figure 12RAAL Ur ed
ooa bul i AR EER 4B Il nbA034 "nd b BRfk I I LLERRIT L HeleabhIRRE Y °°

a vector component in the lateral direction, preferably in the lateral direction, to provide
a more comfortable and contouring fit about the hips and buttocks of the wearer by
$ initially conformably fitting the diaper to the hips/buttocks and sustaining this fit
throughout the time of wear since the hip panels allow portions of the diaper to expand
with the body and retum to its original configuration as the body moves. This additional
extensibility in the middie/back of the diaper allows the diaper to better wrap around the
wearer's hips and buttocks. As a result, the diaper fts better to the body and reduces
10  sagging, gapping and slippage. The hip panel is designed to have lower extension forces
than the central waistband panel, and preferably the side panels, with higher extension
capability, available stretch. This enables the diaper to fit wider at the hips than in the
central waistband panel, thus reducing the amount of material that is needed to construct
the diaper to provide adequate fit and coverage. Preferably, the extension force of the
15 central waistband panel is at least about 2 times, more preferably between 2 to 20 times,
most preferably between 5 to 10 times, greater than the extension force of the hip panel.
(The extension force of the hip panel should be as low as possible.) In a preferred
embodiment, the extension force of the hip panel is less than about 10 g/cm, preferably
less than about 5 g/em, at 50% extension. The hip panel 38, as shown in Figure 3, thus
20 flairs out after the diaper is applied thereby directing the forces generated in the side
panels 36 to transfer to the central waistband panel 34. The hip panel 38 also couples

the elastic strands 54 with the waist closure.

The hip panel 38 may take on a number of different sizes and shapes. For
example, the hip panel may have a trapezoidal, arcuate, or complex shape. As shown in

25 Figure 1A, the hip panel 38 preferably has a rectangular shape to minimize material and
processing costs. The size of the hip panel may also widely vary, depending upon its
available stretch, so long as it provides fit and containment at the hips. In a preferred
embodiment of a large (8 kg to 14 kg) baby diaper, the hip panel may, for example, have
a size typically about 65 mm long (longitudinal direction) and about 180 mm wide

30  (lateral direction).

The hip panel 38 is extensible in at least one direction, preferably in a direction
having a vector component in the lateral direction, more preferably in the lateral
direction, to provide better fit by providing extension that follows the hips/buttocks. It
should be noted, however, that the hip panel may be extensible in any other direction or
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34 O her materials which may be subject to the deformation
processes di scl osed herein for produci ng webs which exhibit an

el astic-1i ke behavior in the direction of applied force include

pol yneric foanms and thermally bonded air-laid fibrous structures.

Fi gure 14 shows the force elongation behavior for a base web 830 and the
formed 5 SELF web 840 of the present invention wherein both webs are
conprised of a |lam nate of a layer of the C opay 1401 pol yet hyl ene bl end
filmof Figure 6 adhered via hot nelt gl ue avail abl e from Fi ndl ey
Adhesi ves,- of Wauwaut osa, Wsconsin, Sanple 2301, to a | ayer of
nonwoven neEfdnPPraithamers dirdsiemnia agdiyorothepbip \pendppayhavef droarrsnars dissrete

avai |l abl e f e MR S@at .
desi gnati onzm-e 31? ?%E%?gl??n@oﬁéﬁu%?g&c cgﬁ%}m &%0}?" P#{e&rj@%f Islg'gna f’aﬁri tial
subst anti al ‘P’JyD"FF‘?fé’ & zoneSngach iRosianed Birgally ewardlydram a central nonextensible

zone or panel. In the embodiment shown in Figures 1 and 4, the central zone is
s  extensible while the lateral zones are nonextensible. Alternatively, the entire hip panel is
extensible to provide the desired functions as described herein.

The hip panel 38 may be constructed in a number of configurations. For
example, the hip panel can be constructed of any of the various elastomeric materials or
clastomeric laminates as are known in the art. An exemplary elastomeric material is a

10 zero strain stretch laminate such as described in above-referenced U.S. Patent
5,151,092 (Buell, et al). In an especially preferred embodiment, the hip panel
comprises a SELF web as described hereinafter.

The hip panel 38 may comprise a separate element affixed to the chassis panel 22
and the side panels 36 and/or central waistband panel 34 or can be constructed as an

15 extension of other elements of the back waist feature or the diaper such as the backshest
26 or the topsheet 24, preferably both the topsheet and the backsheet. In the
embodiment of the present invention shown in Figure 1, the hip panel 38 comprises a
portion of the topsheet 24 and a portion of the backsheet 26 formed into a SELF web as
described hereinafter.

20 The central waistband panel 34 is the primary component of the extensible back
waist feature 32 that provides waist fit and appearance. (The central waistband panel
can also be called the waistband or waist panel of the back waist feature.) The central
waistband panel 34 is joined to the hip panel 38 and is disposed longitudinally outwardly
from the hip panel 38 and laterally inwardly of the side panels 36 so as to fit in the upper

25 back or lumbar zone of the wearer. The central waistband panel 34 is positioned toward
the end edge 48 of the diaper 20 to generally define the "central upper segment"® of the
back waist feature, and preferably, such as is shown in Figure 1, forms at least a portion
of the end edge 48 of the diaper 20. Thus, the central waistband panel 34 provides a
member that maintains a defined area coverage, contacts the wearer in the upper back or

30 lumbar zone to snugly fit the wearer, and is extensible, preferably in a direction having a
vector component in the lateral direction, more preferably in the lateral direction, so as
to dynamically move, fit, and conform to the wearer. The extension forces of the central
waistband panel need to be high, generally higher than the hip panel and, preferably,
higher than the side panels, in order to support the diaper without sagging, particularly

This is the replace: .. - 5, -«

Date

' 07 00T 8%



. designated 840A, a transition zone designated 840B, and substantially
‘linear stage Il designated 840C. For this |aninate web, note the
distinctive | ower force 2-stage behavi or of the formed SELF web as
conpared to the base web. The curves 850 and 855 in Figure 15 show the
hysteresi s behavior of the sane type when exam ned at 60% 15 el ongati on.
Curve 850 represents the response to applildd el ongation during the first
cycle and curve 855 represents the response to applied el ongation during
the second <cycle. The force elongation during the first cycle 851 and the
percent set 852 are depicted in Figure 15. Note that this |am nate web

hi b
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rred enbodl nen
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inner |ayer S53.adidionTortdl 8fe yRYSN b'iﬁvcc-ﬁrh%omnﬂ? B/cm to 34:)I réé’ra.’.'blf between

f bl t h the P-
escri bed.  Thekt 45 e and 28 e/éﬁﬁﬁtef@m‘ime%?g BRI IS f ghe
descri bed Iser edentral waistband parebfrenrsémcbe mmjdrityof éorbes( ﬁrmmgd ihB4 Yittmg dfftbe
backsheet (Tre
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“nmay be added oAhe diapretcoiitiaher oy e wearesad taplloy th tamsiontl atces (6 prpmg line of
outsi de of thetensibg) tof Baditiicted bb& tharvdiqtof the'wyarbe tesicallly MeAnYrdabwarditha

number of abdominal crease of the wearer, so as to provide a continuous primary line of tension to

10 hold the diaper on the wearer. This higher fit and continuous line of tension maintains
the sustained fit of the diaper. This higher fit also reduces skin marking at the legs and
thighs of the wearer.

The central waistband pane! 34 may have a number of different sizes and shapes.
For example, the central waistband panel may have an arcuate shape so that forces

15 transmitted through the central waistband panel are along a line or 2one disposed at an
angle to the body of the wearer to fit the diaper into the lumbar curve of the back and to
allow the tensional forces (the primary line of tension) to be directed downward toward
the abdominal crease of the wearer so as to provide 2 continuous primary line of
tension. Examples of complex shapes useful for the shape of the central waistband

20  panel and the back waist feature are disclosed in U.S. Patent Application Serial No.
08/044,562 entitled "Fitted Belt For Absarbent Garment” filed by New, et al. on April 7,
1993, and U.S. Patent Application Serial No. 08/072,300 entitled "Absorbent Articles
Providing Sustained Dynamic Fit" filed by LaVon, et al. on June 3, 1993; which are
incorporated herein by reference. In a preferred embodiment such as is shown in Figure

25 1A, the central waistband panel 34 has a rectangular shape. The lateral width of the
central waistband panel is typically greater than its longitudinal length. For a typical
“large” (8 kg to 14 kg) baby diaper, the central waistband panel may, for example, have
a size of about 180 mm in the lateral direction by about 30 mm in the longitudinal
direction. '

30 The central waistband panel 34 may be constructed in 2 number of configurations
and from 2 number of different materials. For example, the central waistband panel may
be elasticized by operatively joining an elastic member thereto such as the elasticized
waistbands known in the art and as are disclosed in U.S. Patent 4,515,595 issued to
Kievit, et al. on May 7, 1985; and U.S. Patent 5,151,092 issued to Buell, et al. on
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‘bondi ng net hods known to those skilled in the art. Such bondi ng mnet hods

I ncl ude but are not limted to thermal bondi ng; adhesive bondi ng _
(using any of -a nunber of 30 adhesives including but not limted to spray
adhesi ves, hot nelt adhesives, |atex based adhesives and the |ike);
soni ¢ bondi ng; and extrusion |ami nating whereby a pol ynmeric filmis
cast directly onto a nonwoven substrate, and while still in a partially
nolten state, bonds to one sidel8f the nonwoven or where a meltbl own
nonwoven is directly attached to a polyneric web.

September 29, 1992; each of which are incorporated herein by reference. Thus, the

central waistband panel may be a stretch laminate such as a zero strain stretch laminate

as is described in U.S. 5,151,092 (Buell, et al.). In a preferred embodiment of the

present invention, the central waistband panel comprises a SELF web as described
§  hereinafter.

The central waistband panel 34 may comprise 8 separate element affixed to the
side panels 36 and/or the hip panel 38 or can be constructed as an extension of other
clements of the back waist feature or the diaper such as the backsheet 26 or the topshest
24, preferably both the topsheet and the backsheet. In the embodiment of the present

10 invention shown in Figure 1, the central waistband panel 34 comprises a portion of the
tapsheet 24 and a portion of the backsheet 26 formed into 2 SELF web as described
hereinafter.

The central waistband panel 34 is exiensible in at least one direction, preferably in
a direction having a vector component in the lateral direction, more preferably in the

15  lateral direction, to provide better fit. It should be noted, however, that the central
waistband panel may be extensible in any other direction or in more than one direction.
In addition, the central waistband panel may have one or more discrete zones of
extensibility. For example, as is shown in Figure 4, the central waistband panel 34 may
have a pair of non-extensible zones, each positioned laterally outwardly from a central

20 extensible zone or panel. Aliernatively, the entire central waistband panel can be
extensible to provide the desired functions as described herein.

The side panels 36 are those portions of the extensible back waist feature 32 that
extend laterally outwardly from the central waistband panel 34 and at least a portion of
the hip panel 38. The side panels 36 are each an extensible member that primarily

25 function to provide 2 more comfortable and contouring fit by initially conformably
fitting the diaper to the wearer at application and sustaining this fit throughout the time
of wear well past when the diaper has been loaded with exudates by enlarging the
circumference of the diaper at the sides, attaching the back waist region to the front
waist region of the diaper to complete a closure for the diaper, and distributing forces

30  along both the waist and legs to transfer these forces such that there is a snug fit with no
skin irritation due to excessive forces on the legs or the waist. The side panels provide
stretch as well as, in preferred embodiments, 2 contractive force after extension and
application. Thus, the side panels provide a more comfortable and contouring fit by
allowing the sides of the diaper to expand and contract. - The side panels also develop
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35 ' Figure 4 shows a blown up plan view of the diaper of the

present invention - showi ng the specific design of the SELF webs form ng
the diaper and the relative positioning of each of the panels and
ot her elements formng the diaper. As di scussed her ei nabove, the w dth

(longi tudinal dinension in Figure 1) of the bands (the channels or 5
first regions) of the SELF web is used tq control the extension forces and

t he avail abl e stretch of the resultant SELF web. In the preferred
enbodi mrent shown in Figure 4, the central wai stband panel 34 has four
bands 64" of 3 mmw dth each. There are also three pl eats 66' spaced

at a wwdth of 6.35 nmm Thus, the central wai stband panel has an
ext ensi on f candemaintdf Wwexihg nforaes (@énswinsjundl 2nbpncen th¥ iensorsi dedelapedtandt ch of

L grem cent ;a'SE%gmyéga %Wﬁéﬁﬂomg.lszanﬂmgwam t@le/odm}@reoxp{h%f@&l;é%ﬁi gﬁm&a&%‘ s 36

Sl on
hi gher avai | &bl a’hsmdem;nelt marﬁtmémexéﬁmnmthc primagypling phtrasipa famed by tme si de
panells 3? eaﬁmn% raftg sERITRANb fgaavenp&mc&n%mwr&ﬁi over the'Kip¥\oflite and
six pleats

wea.relp wgerc tﬁcrc is df %1: %ot:gm angmutxalby pr%l :oBﬁgn ?‘hc frorrﬁuesxteenag{g
waist feature, if provided on the diaper, since the diaperer typically stretches the side
panels when applying the diaper on the wearer so that when the side panels contract,
tension is transmitted from the side panels through the waist closure system into the
extensible front waist feature. The side panels further provide more effective application
10 of the diaper since even if the diaperer pulls one side panel farther than the other during
application, the diaper will "self-adjust® during wear. (While the extensible back waist
feature has side panels; the extensible front waist feature may also have side panels,
preferably extensible side panels such as are described herein.)
The side panels 36 may have a number of different sizes and shapes. For example,
15  the side panels may each have an arcuate shape so that forces transmitted through the
side panel are along a line or zone disposed at an angle to the body of the wearer to fit
the diaper into the lumbar curve of the back and to allow the tensional forces (the
primary line of tension) to be directed downward toward the abdominal crease of the
wearer so as to provide a continuous primary line of tension. Examples of such side
20 panels are described in U.S. Patent Application Serial No. 08/072,300 entitled
"Absorbent Articles Providing Sustained Dynamic Fit" filed by LaVon, et al. on June 3,
1993; and U.S. Patent Application Serial No. 08/155,048 entitled “Absorbent Article
With Multi-Directional Extensible Side Panels” filed by Robles, et al. on November 19,
1993; each of which is incorporated herein by reference. In the preferred embodiment
25  shown in Figure 1A, the side panels 36 have a rectangular shape. For a typical "large”
(8 kg to 14 kg) baby diaper, the side panels may, for example, have a size of about 63
mm in the lateral direction by about 57 mm in the longitudinal direction.
The side panels 36 may be constructed in 3 number of configurations and from a
number of different materials. Examples of diapers with elasticized side panels are
30 disclosed in U.S. Patent 4,857,067 issued to Wood, et al. on August 15, 1987, U.S.
Patent 4,381,781 issued to Sciaffara, et al. on May 3, 1983; U.S. Patent 4,938,753
issued to Van Gompel, et al. on July 3, 1990; and the hereinbefore referenced U.S.
Patent 5,151,091 issued to Buell, et al. on September 21, 1991; each of which are
incorporated herein by reference. Thus, the side panels may comprise conventional
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have a force/ extension characteristic at a 50% extensi on of about 13 g/cm
The 15 available stretch of each side panel is about 110% The side panels

have different forcel/ extension properties fromthe central wai stband
panel, despite the fact that the bands are the sane, due to the
difference in properties of the base materials and the wi dth of the
pleats. (One of the layers of the side panel is the Copay 1401

pol yet hyl ene filmwhile the one of the layers of the central -
wai st band panel is the Tredegar P8863 20 pol yethylene film) The hip
panel 38 conprises a SELF web designed to provide seven bands 64" of

1 mm wi dth -and ei ght pleats 66" of 6.35 mmw dth. The hip panel thus has
an extension efaemacenmnaa‘;o% entebaytaliy wfetchbd damidatgs such The asrai stadid stretth et ch

of the hip a L ave
f or ce/ ext ensi %rrr‘\mar?ogrg% | es bogﬂ{&l Jﬂﬁéﬁregﬁgmgfng o%a{ggé'ﬁg dse {0%@%%?
t he central t Wethes HG &, the anount of 25 ext ensi on of the

hi ps panel is gre&tceﬁdé bﬁ{hli r&nﬁ?mbﬁ@hsw\alseﬁamdlemmeiﬁxﬂ% £hel LRI vkt
forces of thei. pr ﬁaﬂ?ﬂ, ﬁ)ess %@an tltﬁt 8 the ¢ § st band panel
due to théd wigtH® o F SVEERES pancl 3% and the hup PW‘?:% 1%“?5%&8’/“&%?‘

si on
charact eri st mgnpmms@nmg athareiaments ofsthel back waistofeatuee or, thetdiaper such dsabe al so

been found ”b’%t:k%l?& mﬁlme ecl £4 %ﬁ-éf@:@ﬁ?'b@thtlﬁé Ygﬁﬁbc?%dtﬁb Ba&lshdBNisinel the

30 extensibl V\Bfl eat ur e and/ furt,her enhance fhe
fit and cont & Hreent the present invention s own m 1gure , the side panels 36 each

comprise & separate SELF web joined to the back waist fcature (the central waistband

10 panel 34 and the hip panel 38). The SELF web of the side panels, as described
hereinafter, preferably comprises a2 laminate of two or more layers, preferably two
layers; most preferably a laminate of a layer of a polyethylene blend film such as is
marketed by Clopay Corporation of Cincinnati, Ohio as Clopay 1401 and a nonwoven
web such as the P-8 material previously described for use as the topsheet. The

15 extension force of each side panel is preferably between about 10 g/cm to about 15 g/em
at 50% extension.

The side panels 36 are extensible in at least one direction, preferably in a
direction having a vector component in the lateral direction, more preferably in the
lateral direction, to provide better fit. It should be noted, however, that the side panels

20 may be extensible in any other direction or in more than one direction. In addition, the
side panels may have one or more discrete zones of extensibility. Preferably, each entire
side panel is extensible to provide the desired functions as described herein.

While each panel of the back waist feature 32 may be constructed from a
number of different extensible or elastic materials as are known in the art, one or more,

25  and preferably each, of the panels of the back waist feature, for performance and cost
reasons, is preferably constructed of a structural elastic-like film (SELF) web. (The
term “web" herein refers to a sheet-like material comprising a single layer of material or
a composite or a laminate of two or more layers.)

Figure 5 shows an embodiment of a SELF web 52 (formed web material) of the

30 present invention constructed of a single lz.xyer of a formed polymeric material. The
SELF web 52 is shown in its substantially untensioned condition. The web has two
centerlines, a first centerline, 1, (which is also referred to as an axis, line, or direction
*I") and a second centerline, t, (which is also referred to as an axis, line or direction "t")
which ‘is generally perpendicular to the first centerline. The web is comprised

Date:



of the diaper. ' It has been found that the side panels 36

shoul d be joined to not only the central wai st band panel 34 but al so
to at least a portion of the hip panel 38. This configuration al | ows
forces generated in the side panels by fitting the diaper on the wearer to
be - 36

22 )

.substantially of linear low density polyethylene (LLDPE) although it may also be
comprised of other polyolefins such as polyethylenes including low density polyethylene
(LDPE), ultra low density polyethylene (ULDPE), high density polyethylene (HDPE)
or polypropylene and/or blends thereof of the above and other materials. Examples of
5 other suitable polymeric materials include, but are not limited to, polyester,
. polyurethanes, compostable or biodegradable polymers, and breathable polymers.
Referring to Figures 5 and 5A, the SELF web includes a "strainable network® of
distinct regions. As used herein, the term “strainable network® refers to an
interconnected and interrelated group of regions which are able to be extended to some
10 useful degree in a predetermined direction providing the SELF web with an elastic-like
behavior in response to an applied and subsequently released elongation. The strainable
network includes at least a first region 64 (also generally referred to herein as bands or
channels) and a second region 66 (also generally referred to herein as ribs or pleats).
The SELF web 52 also includes a transitional region 65 which is at the interface
15 between the first region 64 and the second region 66. The transitional rcgion‘GS will
exhibit behavior of both the first region and the second region. It is recognized that
every embodiment of the present invention will have a transitional region, however
preferred embodiments of the present invention will exhibit elastic-like behavior
substantially as a result of the first region 64 and the second region 66. Therefore, the
20  ensuing description of the present invention will be concerned with the behavior of the
SELF web in the first regions and the second regions only and not the complex
behavior of the SELF web in the transitional regions.
SELF web 52 has a first surface and an opposing second surface. In the
preferred embodiment shown in Figures 5 and 5A, the strainable network includes a
25 plurality of first regions 64 and a plurality of second regions 66. The first regions 64
have a first axis 68 and a second axis 69, wherein the first axis 68 is preferably longer
than the second axis 69. The first axis 68 of the first region 64 is substantially parallel
to the first axis of the SELF web 52 while the second axis 69 is substantially paralle! to
the second axis of the SELF web 52. The second regions 66 have a first axis 70 and a
30 second axis 71. The first axis 70 is substantially parallel to the first axis of the SELF
web 52, while the second axis 71 is substantially parallel to the second axis of the SELF
web 52. In the preferred embodiment of Figure S, the first regions 64 and the second
regions 66 are substantially linear, extending continuously in a direction substantially
parallel to the first axis of the SELF web 52.
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transmtted not only through the central waistband panel but also the

portion of the hip panel adjacent the central waistband panel. The hip
panel thus extends to accommobdat e forces distributed in the central
wai st band panel causing |less strain and stress on the di aper and

expands with the forces in the side panels to better accommodate the hips 5
and buttocks of the wearer while providing2additional extensibility to

accomuodat e further novenents of the hips and buttocks as the wearer
noves, wal ks, stands, etc. Wil e the side panels may be di sposed so as
to be Iongltudl nally aligned with the entire hip panel, it is

preferred that the nal-s arne.l.on l,gned with only a
portion of the hip E’é‘ﬁgfqugg'%éé ﬁscon@%ﬁlgg@ga éai"tdg?ﬁrroé%sc[cﬁ?'ba& t"‘t’?\le
wai st band i s 1®The saspad, tegisch Ginitksian dmdemowusn&(mamosxqsatmmca)Mt he | ower
back side of the hln.menm!.suakéd cmbodxml:r'?t m&%fmr»eet 5D8Ls 5&% %rﬂ@dpaﬂﬁ'ma:
overlap with t%%pane céu% 0%10Q apout 90% referg}fjly
from about 409% DooRcshibith @ TesiTEYeniof e Hong & dxisa s n‘E P GA3e o th

t Ee t og al | En?ﬂhsﬁted embsdigenpinabstadtially peraleirvorh fies taxis fod\tie SELFF@birwheh,

t he side pane oOME 7

panel s ext endi r§1u "%%yon #eb %a’)@gl%ﬂfuﬂhg g% %‘ﬁ?gg%%? ‘%még g‘ﬁ%ﬁ? 43
mm pr ef er abl yaislboﬂts usgl h‘mﬂn, the term 'fomed&ge@ﬁqu greqtiog of @ dasiredistrugtiureeor
panel 36 is pretahaBb) ¥pdPtHCHELP Wel ehae iR RstisBinGally retain the desired structure or

geometry when it is not subjected to any externally applied elongations or forces. A

10  SELF web of the present invention is comprised of at least a first region and a second

region, wherein the first region is visually distinct from the second region. As used

herein, the term "visually distinct® refers to features of the SELF web which are readily

discernible to the normal naked eye when the SELF web or objects embodying the

SELF web are subjected to normal use. A SELF web of the present invention is

15 comprised of a strainable network of contiguous, "distinct”, and "dissimilar” regions,

wherein the strainable network includes at least a first region and a second region,

where the first region has a "surface-pathlength” less than that of the second region, as

measured parallel to a predetermined axis when the material is in an untensioned state.

As used herein, the term "formed portion® refers to the portion of the material which is

20 comprised of the desired structure or geometry of the strainable network. As used

- herein, the term "surface-pathlength® refers to 2 measurement along the topographic

surface of the region in question in a direction parallel to the predetermined axis. As

used herein, the term "distinct™ or “"dissimilar® when referring to regions, refers to

regions within the strainable network having measurably different surface-pathlengths

25  as measured parallel to a predetermined axis while the SELF web is in an untensioned

condition. The method for determining the surface-pathlength of the respective regions

can be found in the test methods section set forth in subsequent portions of the

specification. .

Methods for forming materals include, but are not limited to, embossing by

30 mating plates or rolls, thermoforming, high pressure hydraulic forming, or casting.

While in embodiments as are shown in Figures 5 and SA the entire SELF web has been
formed, the present invention may also be practiced by forming only a portion thereof,

In the preferred embodiment shown in Figures 5 and 5A, the first regions 64 are

substantially planar. That is, the material within the first region 64 is in substantially the
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portion of both the central waistband panel 34 and the hip panel 38. This

nonext ensi bl e portion, bridging elenent 58, allows forces generated

in the side panels 36 during application and use of the diaper to be
"di ffused” or spread out to nore evenly distribute 20 the forces in the

central wai stband panel 34 and the hip panel 38. Wile the side panel

36 could be joined to an extensible portidh or be constructed as unitary

with the SELF webs of the central waistband panel and the hip panel,
such a construction allows direct force transfer through specific
sites thereby concentrating the forces and stresses rather t han

allowing themto bed.d.l sé tobUt g gver wi der area., The side Sanel s_can be
joined to 25%M%%& ‘ﬁ'&ﬂ e Jpef 3°F‘|‘?é’°5r‘f°(ﬂd‘f"t‘?§’3€% ite SBLFiwebad Zaunber
of different Wayscas mgimns 66 includenqlaralitg of hib-line tlemasts (Jde The viddlike diements sed

herein, i ncI u 9c W?&SW?EB’O%&%%@JH%‘&%H reof. bonds ul trasonic

bondlng or anlca ane s dre preferably bonded
to the other panel?‘ﬁlf‘h '#E(FFF@FFF‘E?a?“ Bayeds rf@sz or major axis 76 which hﬂawbaﬁasmllbeen

f Iound t haE 5 It hparam itd tA§edBndOixis beg&&rat WEB 2R8 dSsedhdObr Ml@r lggg 7f7 ichis.
el astics el ast] th respecteda t edge teS|e
panel 36 is aﬁ stanlly ‘Ffil(ﬁf\‘)amf ﬁﬁéfﬁﬁr@?&‘ E:{‘ B& ﬁ# q-ﬁﬁ(g?‘lax’éggtﬁf therd-| eg
of the wear er likderhents i iscdt dsaist equal to, and prefegabljslobgernthan the sevond bend1.nTo
consi stent wi Ls@uaﬂﬁ@t‘ﬁh%@% el reGst i brce 'vErsD@?!o ?Bn ‘og!ky‘vﬂar c‘ﬂ?ﬁgcnstxc £ {h
operative ends 5?(}. the elfastic strands ta t Re
edge 37 of panels of the diaper of the present mvcnnon, the rauo of the first axis 76 to the sccond
10 axis 77 is at least 1:1, preferably at least 2:1, or greater. In general, the greater this
ratio, the mare pronocunced will be the twao-stage resistive force versus elangation
characteristic of the SELF web. _
The first region 64 and the second region 66 each have a “projected
* pathlength®. As used herein, the term "projected pathlength™ refers to the length of a
15 shadow of a region that would be thrown by paraliel light. The projected pathlength of

the first region 64 and the projected pathlength of the second region 66 are equal to
one another.

The first region 64 has a surface-pathlength, L1, less than the surface-
pathlength, L2, of the second region 66 as measured topographically in a direction
20  parallel to the first axis of the SELF web while the SELF web is in an untensioned
condition. To enhance the two-stage resistive force versus elongation behavior
characteristic of the SELF web having strainable networks of the present invention, the
surface-pathlength of the second region 66 is at least about 15 percent greater than that
of the first region, more preferably at least about 30 percent greater than that of the
25  first region, and most preferably at least about 70 percent greater than that of the first
region. In general, the greater the surface-pathlength of the second region, the greater
will be the elongation of the SELF web.
What makes the SELF web panticularly well suited for use as the panels of the
diaper, and particularly the extensible back waist feature 32, is that it exhibits a
36  modified "Poisson lateral contraction effect® substantially less than that of an otherwise
identical 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. The method for determining the Poisson
lateral contraction effect of a material can be found in the test methods section set forth
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the side panels 36 to elimnate the possibility of |eg gapping and the
resul tant | eakage at

37 the back of the legs. (The term "operative ends", as used herein
means the point where the elastic strand is operatively joined to the
|l eg flap panel and contracts or gathers the |l eg flap panel. Thus,
unadhered segnents of the elastic strands may extend beyond the

' 25 -

in subsequent portiohs of the specification. Preferably, the Poisson lateral contraction
effect of the SELF web of the present invention is less than about 0.4 when the web is
subjected to about 20 percent elongation, Preferably, the SELF web exhibits a Poisson
lateral contraction effect less than about 0.4 when the SELF web is subjected to about
5 40, 50 or even 60 percent elongation. More preferably, the Poisson lateral contraction
effect is less than about 0.3 when the SELF web is subjected to 20, 40, SO or 60
percent elongation. The Poisson lateral contraction effect of SELF webs of the present
invention is determined by the amount of the web material which is occupied by the
first and second regions, respectively. As the area of the SELF web occupied by the

10 first region increases, the Poisson lateral contraction effect also increases. Conversely,
as the area of the SELF web occupied by the second region increases the Poisson
lateral contraction effect decreases. Preferably, the percent area of the SELF web
occupied by the first areas is from about 2% to about 90%, and more preferably from
about 5% to about 50%.

15 Web materials of the prior art which have at least one layer of elastomeric film
material will generally have a large Poisson lateral contraction effect, i.e., they will
"neck down” as they elongate in response to an applied force. SELF web materials of
the present invention can be designed to moderate if not substantially eliminate the
Poisson lateral contraction effect of film-based elastomeric webs of the prior art.

20 For the SELF web 52, the direction of applied axial elongation, D, indicated by
arrows 80, in Figure §, is substantially perpendicular to the first axis 76 of the rib-like
elements 74. As the rib-like elements 74 are able to unbend or geometrically deform in
a direction substantially perpendicular to their first axis 76, the direction of applied axial
clongation to cause extension in the SELF web 52 is also substantially perpendicular to

25 the first axis 76 of the rib-like elements 74.

While the direction of applied axial elongation D indicated by arrows 80 is
substantially perpendicular to the first axis 76 of the rib-like elements 74, an applied
axial elongation having a first axis component will cause the SELF web 52 to extend in
the direction of applied axial elongation.

30 In Figure 6 there is shown a graph of the resistive force-elongation curve 720 of
a formed polymeric SELF web of the present invention shown in Figure § along with a
curve 710 for a base film of similar composition. Specifically, the samples are
polymeric web materials comprised substantially of linear low density polyethylene,
approximately 0.001 inches thick, designated Sample 1401 available from Clopay of
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zones defined herein since they do not act on the diaper or performa
contractive or 5 gat hering function.) Leakage and gappi ng at the back of
the legs is inproved when the el astic strands 54 extend beyond the
wai st edge 56 of the absorbent core 28 into the hip panel 38 because
the elastic strands tend to curve with the extension of the hip panel and
better fit around the buttocks of the wearr. (See Figure 3.) The positjon

of the operative ends 55 of the elastic strands 54 in the hip panel 38
al so couples the leg 10 closure and leg fit with the central wai stband
panel 34 and side panels 36 to provide a continuous closure and |ine

O Rt G Bt S e S P o v s
preferably  be foundoir hiee hisd methelds seaiva sar forthr &f autmbyuent @orkastoft iR | eg
i recti on 1 rorPEHECEY chfgTrgenow to e rRicPalotiloh tule” 1 ned iF8h iRy "
core 28 may al sbstaftjaly lineandoper fasearegreus eddngatien stage I degigngdedt 720a02 tramsithnac k
wai st feat U €. y53le e fgiaied 208 0ink G Nub&RAIRILY RndaPhiafd N AblpraRAEbERRLR URplays
positioning the,absorbent core in an extensible feature can degrade t%e
integrity of tfrestantially %F’ei%ffﬁr‘ﬁeﬁ(js glgggaz@g gdVIrY y when wet, and can
restri'ct the extensAspseenfin FigurpnalSELFeeh exhibits diffesens lelngation bchayiordn fhe t he
oot Cor S S e A o e
axis of the SELF web. The resistive force to the applied elongation is significantly
10  different between stage I (720a) and stage II (720c) of curve 720 as compared to curve
710 which does not exhibit this behavior. As seen in Figure 6, the SELF web exhibits
different elongation behavior in the two stages when subjected to an applied elongation
in a direction parallel to the first axis of the SELF web. The resistive force exerted by
the SELF web to the applied elongation is significantly less in the stage I region (720a)
15 versus the stage II region (720c¢) of curve 720. Furthermore, the resistive force exerted
by the SELF web to the applied elongation as depicted in stage I (720a) of curve 720 is
significantly less than the resistive force exerted by the base web as depicted in curve
710 within the limits of elongation of stage 1. As the SELF web is subjected to further
applied elongation and enters stage II (720c) the resistive force exerted by the SELF
20  web increases and approaches the resistive force exerted by the base web. The resistive
force to the applied clongation' for the stage I region (720a) of the SELF web is
. provided by the molecular-level deformation of the first region of the SELF web and
the geometric deformation of the second region of the SELF web. This is in contrast to
the resistive force to an applied elongation that is provided by the base web depicted in
25 curve 710 of Figure 6, which results from molecular-level deformation of the entire
web. SELF web materials of the present invention can be designed to yield virtually
any resistive force in stage I which is less than that of the base web material by
adjusting the percentage of the web surface which is comprised of the first and second
regions, respectively. The force-elongation behavior of stage I can be controlled by
30  adjusting the width, thickness, and spacing of the first region and the composition of
the base web.
Referring now to Figure 5B, as the SELF web is subjected to an applied axial
elongation, D, indicated by arrows 80 in Figure 5, the first region 64 having the shorter
surface-pathlength, L1, provides most of the initial resistive force, P1, as a result of
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needed or ‘a stiffener is required. If the absorbent core extends into the

hip panel, it is preferable to either not nake that portion of the
hi p panel extensible or not join that portion of the absorbent core
to the extensible panel, thus allow ng the absorbent core to "float"
and not restrict the extension of the hip panel. 25 Figure 3 shows

the diaper of Figure 1 in a flat configuration approximting the
‘forces applied to the extensible back ‘)(jj\?i st feature 32 during wear. As can
be seen from the drawi ng, the site panels 36 extend such that their

wai st edge 37 is extended nore than the | eg edge 37 (about 80 mm
versus 75 -nm suiq(::{g thgt more of the fqrces through the side panels
are resol vedale§ Rre! Crformatian t@ Al appried elongation Vhidlyeormspartds thstage dper 30

20). The cerwhitd invetagé hand ftalled eRhelnsTdainshe BRBAd ex%@més%é eQpHeRtitlg 250
mmM wth the etr; g’g%orltt of %@e .orces resol.ved, through the central
wai st band p&FMEIf 8SRFPAYR, Ar Wipending ang ftep mipimal ¢ € iRt the ndppacd
ext ensi on adjlengation.i Instheprassitietigenet (720b)ibesveenmagesddné 11, the rib-likdoylevmaits t hi s
ext ensi oy al40%% tda8mitoPal LithOthRElbBdd M6 RudNE THi P ut.t gcks .of the
wear er rgsul tin t|s n g&gtpe%ﬂgft ang_ieaf?%r ove,ﬁggér\'{)ai'rg#e%‘t ﬁ%&‘?ﬁ?& r%g‘ﬁg B The
elastic str ﬁé}gbx ing a change from geometric deformation to molecular-level deformation. This
is the onset of a force wall. In stage I, as seen in Figure 5C, the rib-like elements 74 in
the second region 66 have become substantially aligned with the plane of applied
elongation (the second region has reached its limit of geometric deformation) and begin
10 to resist further elongation via molecular-level deformation. The second region 66 now
contributes as a result of molecular-leve! deformation in stage I a second resistive
force, F2, to further elongation. The resistive forces to elongation provide a total
resistive force, PT, which is greater than the resistive force depicted in stage 1.
Accordingly, the general slope of the force-elongation curve in stage 1 is significantly
15  greater than the general slope of the force-elongation curve in stage 1.
The resistive force P1 is substantially greater than the resistive force P2 when
(L14D) is less than L2. While (L1+4D) is less than L2 the first region 64 provides an
- initial resistive force, P1, generally satisfying the equation:
Pl =(AI*Ei1*D)
20 L1

When (L1+D) is greater than L2 the first and second regions provide a combined total
resistive force, PT, to the applied elongation, D, generally satisfying the equation:

PT=(AI*E1*D) + (A2°E2*[L1+D-L2
25 L1 L2

The maximum elongation occurring while in stage 1 is considered to be the

"available stretch™ of the SELF web. The available stretch corresponds to the distance

over which the second region experiences geometric deformation. The available stretch

can be effectively determined by inspection of the force-elongation curve 720 as shown

30 inFigure 6. The approximate point at which there is an inflection in the transition zone
between stage I and stage I is the percent elongation point of "available stretch®. The
range of available stretch can be varied from about 10% to 100% or more; this range of
elongation is often found to be of interest in disposable absorbent articles, and can be
largely controlizd by the extent to which surface-pathlength L2 in the second region 66

35  exceeds surface-pathlength L1 in the first region 64 and the properties (composition) of
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38 - - 54 of the leg cuffs 30 are shown to curve in the hip panels 38

.to provide a cuff that better conforns to the buttocks of the wearer.
(I't should be noted that if the leg cuff conprises a barrier cuff as
is described in the above-referenced U S. 4,695, 278 (Lawson), the
barrier cuff will also curve in the sane manner and provide better fit 5

. about the buttocks.) As shoas in Figure 1, the diaper 20 may
al so be provided with an extensible front -

‘the base film. 'I_'hé' term available stretch is not intended to apply a limit to the
elongation which the web of the present invention may be subjected to as there are
applications where elongation beyond the available stretch is desirable. Significantly
higher forces are required to achieve percent elongations in the base film equivalent to
5  those percent elongations in the SELF web 52. The approximate extent of stage I can
be controlled as desired by adjusting the pathlengths, L1 and L2, in an untensioned
condition. The force-elongation behavior of stage I can be controlled by adjusting the
width, thickness, and spacing of first region 64 and the properties of the base film.

The curve 730 and 735 in Figure 7 depicts the elastic hysteresis behavior

10 exhibited by the SELF web of Figure 5. The sample is the same as in Figure 6 (Clopay
1401). The sample was examined for elastic hysteresis behavior at an elongation of
60%. Curve 730 represents the response to an applied and released elongation during
the first cycle and curve 735 represents the response to applied and released elongation
during the second cycle. The force relaxation during the first cycle 731 and the percent

15  set 732 are depicted in Figure 7. Note that significant recoverable elongation, or useful
elasticity, is exhibited at relatively low forces over multiple cycles, i.e., this means the
SELF web can easily expand and contract to a considerable degree. The method for
generating the elastic hysteresis behavior can be found in the test method section in the
subsequent portion of the specification.

20 When the SELF web is subjected to an applied elongation, the SELF web
exhibits an elastic-like behavior as it extends in the direction of applied elongation and
retracts to its substantially untensioned condition once the applied force is removed,
unless 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.

25  Accordingly, the SELF web is able to return to its substantially untensioned condition
once the applied elongation or force is removed.

While the SELF web may be easily and reversibly extended in the direction of
applied axial elongation, in a direction substantially perpendicular to the first axis 76 of
the rib-like elements 74, the SELF web is not as easily extended in a direction

30  substantially parallel to the first axis of the rib-like elements. The formation of the rib-
like 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.
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wai st feature 42. The extensible front waist feature 42 is designed to fit

around t he . abdonen in the front waist of the wearer to inprove the fit
and contai nment of the di aper at the front waist. The extensible front
wai st feature 42 is positioned in the front 10 waist panel 43 and extends
| ongi tudinally outwardly fromthe chassis assenbly 22, preferably the

wai st edge 56 of the absorbent core 28, and generally forns at |east a
“portion of the end edge 48 of the diaper 20 in the front wai st regi on 45.
The extensible front waist feature 42 may conprise any of the known
configurations of an elastic feature or any of the extensible features
as descri bed herein. For-exa the extensible 15 front waist feature
may conprise anyNoRmeynd Oéh{@é'fr—go foreearaquiesdde sanend thesSElfowrtnsvdepeadentiegpon

art such a&h@k@mﬁbﬁﬁdrﬂﬁﬂdhu&c&sf’tﬁ‘ zﬁ@@a\f.@n{a&wﬁaﬁﬁ thi ﬁrﬁa&saﬁ? 61:5.41%595
(Kievit, Furt her,

S.” Pat 151, 092 ( Bu
t he extensi ”Eﬂ% %F‘Bﬁt"f\kﬁ? gf“ fe8iansy gztﬁtwn’ower and; Byafs | ya‘@ﬁ?%gfﬂ’\ FE8iRthat e
such as a zenuirigglawer appliat chensianifoxeetmachieve dbs dedired dlonpatisnJor a given Pat ent

> 151, 0% g&fﬁgdrsgmgte asng'r thie ﬁarﬁeearspaﬁe'éserm@t W IRERP R B GnliiBhed ! St

enmbodi ment sTegions 64 is prafseablygreaer than th °ﬁcé‘1‘b?’iﬂ%§9 &rbobe widih) with 8 pecfpradsent
i nvention aﬁm 16 atR ratlo sliabouts: llgrgrbﬁerf ront wai st panel 43 conpri ses

0 L e SRSkl JEhks ELEL o L AR Sy L1
the other extension force and available stretch of the SELF web of the present invention. The

10  available stretch or elongation is increased if for a given a number of rib-like elements,
the height or degree of formation imparted on the rib-like elements is increased.
Similarly, the available stretch or elongation is increased if for a given height or degree
of formation, the number or frequency of rib-like elements is increased.

There are several functional properties that can also be controlled through the

15  epplication of the present invention. There is the resistive force exerted by the SELF
web against an applied elongation, and the available stretch of the SELF web material
before the force wall is encountered. The resistive force that is exerted by the SELF
web against an applied elongation is a function of the material composition and
thickness and the percent of the projected surface area of the SELF web that is occupied

20 by the first region. The higher the percent area coverage of the SELF web by the first
region, the higher resistive force that the SELF web will exert against an applied
elongation for a given material composition and thickness. The percent coverage of the
SELF web by the first region is determined in part if not wholly by the width of the first
region and the spacing between adjacent first regions.

25 The available stretch of the SELF web is determined by the surface-pathiength of
the second region. This is determined at least in part by the rib-like elements spacing,
rib-like element frequency, and depth of formation of the rib-like elements as measured
perpendicular to the plane of the SELF web. In general, the greater the surface-
pathlength of the second region, the greater the available stretch of the SELF web.

30 While an entire SELF web of the present invention may include a strainable
network of first and second regions, the present invention may also be practiced by
providing only specific portions of the SELF web with a strainable network comprised
of first and second regions. For example, as shown in Figures | and 4, only portions of
the central waistband panel and hip panel of the extensible back waist region comprise
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panel s of the diaper, including, for exanple, the central wai stband panel,
the hip panel, 25 or the side panel. However, the SELF web of the front
wai st panel may al so be designed to have its own unique

forcel/ extension characteristics. 1In a preferred enbodi ment for a

| arge, (8 kg to 14 kg) baby diaper, the front wai st panel has a

| ongi tudi nal di nensi on of about 15 nn1an§ a |l ateral dinension of about 180
nm The extension force of the frdft waist panel is preferably*
greater than or equal to the 30 extension force of the central waistband
panel . The SELF web of the front wai st panel Is preferably designed
to have three bands of 3 mMmmw dth and 2 pleats of 6.35 mMmm w dth

provi de an exieSELPWebOPERIAL oma/ccemwuaisman@f;uaﬁaa/zﬁahwptahcli&o%ggh?eb' e
stretch of The diaper 20 is al'so provi

h
closure syst é}?'ﬁt?aé? EI“F'P%‘F ﬁ:gdﬁSﬁrébe& h&i&&‘ on the wth a

The configuration and spacing of the first and second regions may also be
varied to vary the characteristics of the resultant SELF web. For example, the second
S regions may comprise curvilinear rib-like elements, the first regions and the second
regions may be curvilinear, or the first regions may be curvilinear. The SELF web may
also exhibit an elastic-like behavior along a plurality of axes by extending the axes in a
radial, fan-like array to allow the SELF web to exhibit an elastic-like behavior along a
plurality of axes. For example, the multiple axes may be positioned at various angles 1o
10 one another such as 45° 90°, 135° etc. In addition to the various angles of
crientation, the regions themselves may be straight, curvilinear or combinations thereaf
The surface pathlengths in the second region may also provide a difference in amplitude
of the rib-like elements such that the SELF web will have different zones of available
stretch. It is also possible that the rib-like elements can be varied between adjacent
15 regions to provide different available stretches in the adjacent second regions. The
widths of the first region may also vary across the web with the narrower regions
offering a lower resistive force to an applied elongation as compared to the higher
resistive force offered by the wider first region.
The SELF web also need not be extensible only in the direction parallel to the
20  lateral centerline of the diaper as is shown in Figure 1. For example, the first axis and
the second axis of the SELF web may be disposed at an angle to the longitudinal
centerline and lateral centerline of the diaper 20, respectively. Thus, the SELF web
would axially elongate along a line at an angle to the lateral centerline of the diaper.
This angle is preferably between about 0° and about 30° for the diapers of the present
25 invention. Further, portions of the SELF web may have different angles of
extensibility. For example, in the side panels, a portion of the side panel closest to the
end edge of the diaper, the waist panel, may be extensible in a direction parallel to the
lateral centerline of the diaper; however, the portion of the SELF web closest to the
lateral centerline, the thigh panel, may have an extensibility nonparallel to the direction
30  of extensibility of the waist panel such that it is disposed at an angle to the lateral
centerline. This multi-directional SELF panel can provide improved waist and leg
conformity. -
Referring now to Figure 8, there is shown an apparatus 400 used to form the
SELF web 52 shown in Figure 5. Apparatus 400 includes plates 401, 402. Plates 401,
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39 - wearer. While the closure system may take on a hunber of

configurations such as adhesi ve tape tabs, nechanical closure tape
tabs, fixed position fasteners, side seans as for training pants, or
any other closure neans as are known in the art; as shown in Figure 1,
the closure system preferably conprises an adhesive tape tab fastening
.system 5 I ncluding a pair of tape tabs 40 and a | andi ng nenber,
preferably a reinforcing strip 41 31as in Figure 1 or, the alternative,
a portion of the backsheet, positioned in the front wai st regi on 45 of

t he di aper 20. Exanples of suitable adhesive tape tab fastening systens are
di scl osed |n U S, Patent 3,848,594 issued to Buell on Novenber 19, 1974,
and U.S. 02 pludara plurglty of imermsshinateeth 408,49 s tespartivetp bBlates 601, 602 Ay 5.

1987; each Qf'ou\ght gefNeunder pressure to form the base film 406.
Referring now to Figure 9, it can be seen that plates 401 and 402 each have a
first axis "I" and a second axis "t* which is substantially perpendicular to the first axis.

5 Plate 401 includes toothed regions 407 and grooved regions 408 both which extend
substantially parallel to the first axis of the plate 401. Within toothed regions 407 of
plate 401 there are a plurality of teeth 403. Plate 402 includes teeth 404 which mesh
with teeth 403 of plate 401. When the base film 406 is formed between plates 401, 402
the portions of the base film 406 which are positioned within grooved regions 408 of

10  plate 401 and teeth 404 on plate 402 remain undeformed. These regions correspond
with the first regions 64 of the SELF web 52 shown in Figure 5. The portions of the
base film 406 positioned between toothed regions 407 of plate 401 and teeth 404 of
plate 402 are incrementally and plastically formed creating rib-like elements 74 in the
second regions 66 of the SELF web 52.

15 The method of formation can be accomplished in a static mode, where one
discrete portion of a base film is deformed at a time. An example of such a method is
shown in Figure 10. A static press indicated generally as 415 includes an axially
moveable plate or member 420 and a stationary plate 422. Plates 401 and 402 are
attached to members 420 and 422, respectively. While plates 401 and 402 are

20  separated, base film 406 is introduced between the plates, 401, 402. The plates are
then brought together under a pressure indicated generally as "P". The upper plate 401
is then lifted axially away from plate 402 allowing the formed SELF web 408 to be
removed from between plates 401 and 402.

Figure 11 is an example of a continuous, dynamic press for intermittently

25  contacting the moving web and forming the base material 406 into a formed web similar
to the SELF web 52 of Figure §. Polymeric film 406 is fed between plates 401 and 402
in a direction generally indicated by arrow 430. Plate 401 is secured to a pair of
rotatably mounted arms 432, 434 which travel in a clockwise direction which move
plate 401 in a clockwise motion. Plate 402 is connected to a pair of rotary arms 436,

30 438 which travel in a counter clockwise direction moving plate 402 in a counter
clockwise direction. Thus, as web 406 moves between plates 401 and 402 in direction
indicated by arrow 430, a portion of the base film between the plates is formed and then
released such that the plates 401 and 402 may come back grab and form another
section of base film 406. This method has the benefit of allowing virtually any pattern
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10 incorporated herein by reference. Exanples of other closure systens,

I ncl udi ng mechani cal cl osure systens, useful in the present invention,
are disclosed in U S. Patent " 4,869,724 issued to Scripps on Septenber
26, 1989; U. S. Patent 4,848,815 issued to Scripps on July 11, 1989;

and the two-point fastening systemdescribed in U S. Patent 5,242,436

I ssued to Weil, Buell, dear, and Fal cone on Septenber 7, 1993; each of 15
whi ch are incorporated herein by referenge. Wien a two-point fastening
systemis used, the wai st closure nenbers of the waist closure system
are preferably longitudinally aligned with the extensible front wai st
feature and laterally aligned with the elastic strands of the

extensible Freg_cuff t rqvide.an ef.fective closure about both th Iegs and
Lhe vaist. 26 am combiedy 3" ve folprd i decanfifuaben@iReessr ogncprikeiend. b

i nvention, t tieectivogdeandmayltiadisotidnal pattems. provi ded with ear flap panel s that

extend lateral |y mwﬁﬂw %Qf%ﬁmgé@h%e%éde&buomgx% ae{g;%b o

wai st panel . The ear rovi struct
feature can Hefogmy %@l‘f@&“’t %efé’ﬁéﬁsr‘ﬁ‘PéhE kemplegd pipeHShaiFor esamp hethmatnrerqr The

ear f flap tDansbmons of the @Bip teedﬁ%wrbau annh%ulefbe@lafcw b&%&pl&ﬁﬂoﬁﬂﬁ%%
confi guratl o

nel.§ may conprise a
portion of t ﬁoeéréf ét;?%nf@f “ﬁ%ﬂﬁ&' ‘6’3“&? Efél?e %&&g ﬁ% di aper
el enent's, i ncl udiAmgthenemetbpd ndeforming ﬁanebammsetmbnmm tSELFawiel db waciune ear
flap forming. An example of a vacuum forming method is disclosed in commonly assigned

U.S. Patent No. 4,342,314, issued to Radel et al. on August 3, 1982. Alternatively, the

10 SELF web of the present invention may be hydraulically formed in accordance with the
teachings of commonly assigned U.S. Patent No. 4,609,518 issued to Curro et al. on
September 2, 19856. Each of the above patents are being incorporated herein by
reference.

In Figure 12 there is shown another apparatus generally indicated as 500 for

15 forming the base film into a formed SELF web. Apparatus 500 includes a pair of rolls
502, 504. Roll 502 includes a plurality of toothed regions 506 and a plurality of
grooved regions SOB that extend substantially parallel to an axis running through the
center of the cylindrical roll 502. Toothed regions 506 include a plurality of teeth 507.
Roll 504 includes a plurality of teeth 5§10 which mesh with teeth 507 on roll 502. Asa

20  base polymeric film is passed between intermeshing rolls 502 and 504, the grooved
regions 508 will leave portions of the film unformed producing the first regions 64 of
the SELF web 52. The portions of the film passing between toothed regions 506 and
tecth 510 will be formed by teeth 507 and 510, respectively, producing rib-like elements
74 in the second regions 66 of the SELF web 52.

28 Alternatively, roll 504 may consist of a soft rubber. As the base film is passed
between toothed roll 502 and rubber roll 504 the film is mechanically formed into the
pattern provided by the toothed roll 502. The film within the grooved regions 508 will
remain unformed, while the film within the toothed regions 506 will be formed
producing rib-like elements of the second region.

30 Referring now to Figure 13, there is shown an alternative apparatus generally
indicated as 550 for forming the base film into a SELF web in accordance with the
teachings of the present invention. Apparatus 550 includes a pair of rolls 552, 554.
Rolis 552 and 554 each have a plurality of toothed regions 556 and grooved regions 558
extending about the circumference of rolls 5§52, 554 respectively. As the base film
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panel s may conprise a separate elenent or a plurality of elenents affixed
to the diaper. Suitable materials for use as the ear flap panels
i ncl ude woven webs; nonwoven webs; films, including polyneric filns;
foans; lamnate materials including filmlam nates, 30 nonwoven

| am nat es,

any .conbi nati on of these materials.

the chassi s

or zero strain |lam nates; elastoners; conposites; SELF webs;
The ggr flap panels nay be joined to

assenbly by any neans as are known in the art; for *°

or

exanpl e, the ear flaps nay be continuously or intermttently bonded
to the chassis assenbly using heated or unheated adhesi ve, heat
bondi ng, pressure bondin%f ul trasoni ¢c. bondi ng, dynam c_nechani cal

olls

10

15

20

25

30

passes between rolls 552 and 554, the grooved regions 558 will leave portions of the

film unformed, while the portions of the film passing between toothed regions 556 will
be formed producing rib-like elements 74 in second regions 66.

While the SELF web has been described as a single base layer of substantially
planar polymeric film, the present invention may be practiced equally well with other
base materials or with laminates of materials. Examples of base materials from which
the SELF web of the present invention can be made include two-dimensional apertured
films and macroscopically expanded, three-dimensional, apertured formed films.
Examples of macroscopically expanded, three-dimensional, apertured formed films are
described in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975; U.S.
Patent 4,324,246 issued to Mullane, et al. on April 13, 1982; U.S. Patent 4,342,314
issued to Radel, et al. on August 3, 1982; U.S. Patent 4,463,045 issued to Ahr, et al. on
July 31, 1984, and U.S. Patent 5,006,394 issued to Baird on April 9, 1991. Each of
these patents are incorporated herein by reference. Examples of other suitable base
materials include compasite structures or laminates of polymer films, nonwovens, and
polymer films and nonwovens. The laminates of polymer films and nonwovens may also
comprise absorbent or fibrous absorbent materials, foams, or other compositions.
Additional reinforcing elements can also be added for strength and recovery benefits.

Base materials comprising laminates of apertured films and nonwoven materials
may also be used whereby in the process of forming such materials, the connections
between 2 plurality of the nonwoven fibers are broken up to protrude slightly through
the apertures of the apertured film.

It may be desirable in centain embodiments to have the SELF web exhibit a certain
degree of bulkiness. Laminates of polymer films with high-loft nonwoven materials, and
laminates with multi-layers of nonwovens are ways of providing increased bulk. Other
methods for creating bulk include the formation of 2 single layer of polymer film in the
manner of this invention followed by prestretching of the film and subsequent
application of the nonwoven to one or both sides while the polymer film is in its
prestretched condition. Upon relaxation of the stretch, the nonwoven material forms
puckers which give the material added bulk. Another method for making bulky
laminates is by forming individual polymeric film layers in the manner of this invention,
followed by lamination of multiple layers of these materials. Three dimensionally

apertured films that have been formed using the method described herein also provide
good bulk in a laminate structure.
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40 ' bondi ng, or any other method that is known in the art.

The diaper 20 is preferably applied to a wearer by positioning the back

wai st region 46 under the wearer's back and draw ng the remai nder of

t he di aper between the wearer's |legs so that the front wai st regi on 45
IS positioned across the front of the s wearer. The tab portions of the
tape tabs 40 are then rel eased fromthe églease porti on. The di aperer
then waps the side panel 36 around the arer, while still grasping the
tab portion. The side panel will typically be extended and tensioned
during this operation so as to conformto the size and shape of the
wearer. The tape tab 40 is.secured to the rei nforcing strip 41, the

| andi ng menber, @htrhmaeh&bswhc}amnﬁﬂ b2t oo tiRf iBﬁBﬁnﬁtoﬁ'ﬂScc}J RSy €.
Ine Brocess ye i SR Wb et ol syl I e L0
ot her el emenwppliediforse ingludispolymeric fgammand thetrhadly iohd adair- idrfibabussRBéRENEf | t S
as described her &igire 14 shows the force elongation behavior for a base web 830 and the formed
S - SELF web 840 of the present invention wherein both webs are comprised of 2 laminate
- -+of a layer of the Clopay 1401 polyethylene blend film of Figure 6 adhered via hot melt
glue available from Findley Adhesives, of Wauwautosa, Wisconsin, Sample 2301, to a
layer of nonwoven material made substantially of polypropylene fibers as is available
--- from Veratec of Walpole, Massachusetts, under the designation P-11. Referring now to
10.<.curve 840, there is an initial substantially linear, lower force-elongation stage |
-+ designated 8404, a transition zone designated 840B, and substantially linear stage II
. .designated 840C. For this laminate web, note the distinctive lower force 2-stage
*7 behavior of the formed SELF web as compared to the base web. The curves 850 and
22 855 in Figure 15 show the hysteresis behavior of the same type when examined at 60%
15 - elongation. Curve 850 represents the response to applied elongation during the first
" =7cycle and curve 855 represents the response to applied elongation during the second
"“=cycle. The force elongation during the first cycle 851 and the percent set 852 are
“7 depicted in Figure 15. Note that this laminate web exhibits a very significant elastic
recovery over the observed range of elongation.
20 In a preferred embodiment of the present invention, the SELF web comprises a
““laminate of two layers comprising an inner layer 53 and an outer layer 55. The inner
layer 53 is preferably a nonwoven material such as the P-8 material previously
described. The outer layer 55 is preferably the base polymeric film as described herein
with reference to Figure 5.(Clopay 1401) or the backsheet (Tredegar P8863).
25 Alternatively, a support layer may be added to provide a three layer laminate. Further, a
nonwoven layer may be added over the outer layer to provide a softer feel for the
outside of the waist feature. The laminates may be combined by any of a number of
bonding methods known to those skilled in the art. Such bonding methods include but
are not limited to thermal bonding; adhesive ‘bonding (using any of a number of
30  adhesives including but not limited to spray adhesives, hot melt adhesives, latex based
adhesives and the like); sonic bonding; and extrusion laminating whereby a polymeric
film is cast directly onto a nonwoven substrate, and while still in a partially molten state,

bonds to one side of the nonwoven or where a meltblown nonwoven is directly attached
to a polymeric web.
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Al ternatively, the diaper may be provided with a closure systemthat allows
the side panels to be first joined together. The diaperer then brings
the chassis assenbly 15. between the | egs of the wearer and joins the
chassis assenbly to the outer |ayer of the wai st feature. Such a
configuration and securing nethod is nore fully described in the
above-referenced U S. Application Seriaé No. 08/044,562 (New, et al.).
"Figure 16 is a sinplified plan view of A alternative di sposabl e di aper

1620 of the present invention wherein the hip panel 1638 has a
mul ti pl e zone SELF web 20 construction. (The particular construction of
the SELF web has been sinplified by showi ng the bands naking up the

SELF web.) The Figard@ndlowkOBBIRas up 'PIAEViEREISthe Aliaper oflxggfzmsah fAGon 600

and two | eg zones 1602. . The SELF.web_of .each ] eg Zope r.ef erabl
nas the 11 SHovneI W SBAsifG LR G 4 SOCE Ve i dne et med fhe v

di rection seositioning ofiedcheofithepareld artdyothess efumenisdedniag thadiapeg] Astdischized

|l ateral dir i I C . i ide panels 36 are
directed al g%%‘“%viehth%tggag‘n(ﬁa{%g F%ﬁ%l(?ﬁ{l %néﬂﬁgf%g‘gr?q) o?tﬁ&g??se@vicgﬁm?ﬁr%ugh
the hip panéirs regas) ebtheodLE Mish d3 Hieh 19 control theorxtensies fbises aulkbe atailehie

wear er. The s@Rkirofie redultafeSEIRiveb] 17 eraf&A dnsbodiriir SFovPintErgirSkLthe Web

a1 O cept whlbt By RRSE e A AL el TRErCILCE Sl 1000

34. In the ehdatdéGrspaced mvnwidth ifii3%embt, Thinsg the central waistband panel has an
extension force at 50% extension of about 17 g/cm. The available stretch of the central
10 waistband panel is about 60%. The preferred side panels 36 comprise 2 SELF web
having an equal to or lower extension force and higher available stretch than the central
waistband panet 34. The side panels 36 each preferably comprise seven bands 64™ of 3
mm width and six pleats 66™ spaced at a width of 5.6 mm. The side panels thus each
have a2 force/extension characteristic at a 50% extension of about 13 g/em. The
1s  available stretch of each side panel is about 110%. The side panels have different
force/extension properties from the central waistband panel, despite the fact that the
bands are the same, due to the difference in properties of the base materials and the
width of the pleats. (One of the layers of the side panel is the Clopay 1401 polyethylene
film while the one of the layers of the central waistband panel is the Tredegar P3863
20 polyethylene film.) The hip panel 38 comprises 2 SELF web designed to provide seven
bands 64" of 1 mm width and eight pleats 66" of 6.35 mm width. The hip panel thus has
an extension force at 50% extension of about 3 g/cm. The available stretch of the hip
panel is about 60%. Thus, the hip panels preferably have force/extension properties less
than the side panels and less than the central waistband panel; however, the amount of
25  extension of the hips panel is greater than the central waistband panel. The extension
forces of the hip panel are less than that of the central waistband panel due to the width

of the bands.
With the force/extension characteristics providing extension as described above, it
has also been found that the positional relationship between certain elements of the

30  extensible back waist feature and/or the diaper further enhance the fit and containment
of the diaper.

It has been found that the side panels 36 should be joined to not only the central
waistband panel 34 but also to at least a portion of the hip panel 38. This configuration
allows forces generated in the side panels by fitting the diaper on the wearer to be
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30 central zone 1600 has a higher extension force than the |eg zones 1602
(1 oner .. ext ensi on/ avail abl e stretch), preferably even high than the
central wai stband panel 34, to provi de snug fit by holding the diaper
in place without roll-over or "pooching"” out. The central zone 1600
may even provide no extensibility (i.e., nonextensible), if desired.

It is,preferred, however, in sone enbodi m;gnts, that the extension forces of
t-he 4 1 .

transmitted not only through the central waistband panel but also the portion of the hip
panel adjacent the central waistband panel. The hip panel thus extends to accommodate
forces distributed in the central waistband panel causing less strain and stress on the
diaper and expands with the forces in the side panels to better accommodate the hips
s and buttocks of the wearer while providing additional extensibility to accommodate
further movements of the hips and buttocks as the wearer moves, walks, stands, etc.
While the side panels may be disposed 5o as to be longitudinally aligned with the entire
hip panel, it is preferred that the side panels are longitudinally aligned with only a
portion of the hip panel so that a continuous line of force through the waistband is
10  provided and in order to maximize expansion of the lower back side of the hip panel. It
is preferred that the side panel overlap with the hip panels from 10% to about 90%,
more preferably from about 40% to about 60% of the length (longitudinal dimension) of
the tota! length of the side panel. In the embodiment shown in Figure 1, the side panels
overlap with the hip panel about 27 mm with the hip panels extending beyond the side

15 panels from about 13 mm to about 43 mm, preferably about 28 mm.

As shown in Figure 4, the side panel 36 is preferably joined to a nonextensible
portion of both the central waistband panel 34 and the hip panel 38. This nonextensible
portion, bridging element 58, allows forces generated in the side panels 36 during
application and use of the diaper to be "diffused” or spread out to more evenly distribute

20  the forces in the central waistband panel 34 and the hip panel 38. While the side panel
36 could be joined to an extensible portion or be constructed as unitary with the SELF
webs of the central waistband panel and the hip panel, such a construction allows direct
force transfer through specific sites thereby concentrating the forces and stresses rather
than allowing them to be distributed over a wider area. The side panels can be joined to

25  the panels, preferably the bridging element 58, in 2 number of different ways as are
known in the art and previously discussed herein, including by adhesives, heat/pressure
bonds ultrasonic bonding or mechanical bonding. The side panels are preferably bonded
to the other panels via mechanical bonding.

It has also been found that the positioning of the operative ends 55 of the leg

30  elastics (elastic strands 54) with respect to the leg edge 37 of the side panel 36 is an
important parameter in optimizing fit about the leg of the wearer. While the elastic
strands 54 may be any length consistent with providing a leg cuff, it has been found that
the operative ends 55 of the elastic strands 54 preferably extend to the leg edge 37 of
the side panels 36 to eliminate the possibility of leg gapping and the resultant leakage at
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central zone be less than or equal to the lateral vector conponent of the

extensi on forces of the leg zones, particularly when a barier cuff is -
used for the leg cuff.) This configuration of the hip panel better
di stributes forces in both the | egs and the buttocks regi on by

allowing extensibility both in the lateral and |ongitudinal direcion in the
leg 5 zone. When the leg cuff of the diaper conprises a barrier cuff such

as is described in U S. Patent 4,395,278 (Lawson), the hip panel *may
al so conprise a central zone and a pair of |leg zones. The side edges
of the central zone are positioned inward fromthe proxi mal edges of

the barrier cuffs % q a proxinmal edge is p03|t|oned in each | eg zone.
The ext ensi othe ackof g lease (Theriermy” °E€h‘é"’°|°§‘ dps &% wied hesein means thrpointiwhere
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better fit around the buttocks of the wearer. (See Figure 3.) The position of the
operative ends 55 of the elastic strands 54 in the hip panel 38 also couples the leg

10  closure and leg fit with the central waistband panel 34 and side panels 36 to provide a
continuous closure and line of force about the legs. Thus, it has been found that the
operative ends of the elastic strands should extend to at least the hip panels, preferably
into the hip panels, and more preferably to about the leg edge of the side panels, most
preferably within about 10 mm in either direction from the leg edge.

1s The positioning of the absorbent core 28 may also affect the performance of the
diaper and the back waist feature. Since the absorbent core is relatively nonextensible,
positioning the absorbent core in an extensible feature can degrade the integrity of the
core during use, especially when wet, and can restrict the extension of the panel. Thus,
as shown in Figure 1, the absorbent core 28 does not extend into the hip pane] 38.

20 However, the absorbent core may extend into the hip panel if more absorbent capacity is
needed or a stiffener is required. If the absorbent core extends into the hip panel, it is
preferable to either not make that portion of the hip panel extensible or not join that
portion of the absorbent core to the extensible panel, thus allowing the absorbent core
to "float" and not restrict the extension of the hip panel.

28 Figure 3 shows the diaper of Figure 1 in a flat configuration approximating the
forces applied to the extensible back waist feature 32 during wear. As can be seen from
the drawing, the side panels 36 extend such that their waist edge 37" is extended more
than the leg edge 37 (about 80 mm versus 75 mm) such that more of the forces through
the side panels are resolved adjacent the waist edge 37 (the end edge 48 of the diaper

30  20). The central waistband panel 34 has also been extended (to about 250 mm) with the
majority of the forces resolved through the central waistband panel. The hip panel 38
has been extended with more extension adjacent its upper edge than its lower edge.
However, this extension allows the hip panel to better wrap the hips and buttocks of the
wearer resulting in better fit and improved containment at the hips. The elastic strands
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direction having a vector conmponent in the lateral direction, preferably
the | ateral direction. The side panels 1736 al so have a |l eg zone 1702
adj acent the | eg edge 37 of the side panel 1736 that conprises a
second SELF web having a pattern of bands and pl eats providing force
resolution and extensibility in a second direction different from20 the
first’ directi-on; preferably at an angle to the lateral direction. This

second direction of extension provisges better fit about the wearer by
distributing the forces at an angle in the leg zone 1702. It should
al so be noted that while the enbodi nent of Figure 17 shows the side

panel as one_ continuous nenber, the side panel can al so be constructed
fromtwo separate SELF webs jOIned together to forma two by two side panel
such as 25 i 84 of she log suffs B0 arecshawpte-quafedn dheckin pands 3Pde pnovidpplcuffabdton

08/ 155, 048 ( Rght#TonRimeto the bunocks ohﬂice\bbﬁ.rérnfmrsﬂ%létb‘iq'xo}iﬁrfﬁhﬂf’ R¥e fcﬁfcﬁﬁ'e nce.
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out si de of the el a‘ét @WBW%MS ghe diaper 29 mayaalsow Iovided with an exteasitilafentt t he

| egs which cagyaist featurema”ﬂhé/\&%’hs"ﬂ&eﬂ&d Wit fedthehe 14201 Aesipiddiov i W¥BndMR L O

heavy | oading, abgomcn in S\e front waist of the wearer to improve the fit and containment of the
diaper at the front waist. The extensible front waist feature 42 is positioned in the front
10 waist panel 43 and extends longitudinally cutwardly from the chassis assembly 22,
preferably the waist edge 56 of the absorbent core 28, and generally forms at least a
portion of the end edge 48 of the diaper 20 in the front waist region 45, The extensible
front waist feature 42 may comprise any of the known configurations of an elastic
feature or any of the extensible features as described herein. For example, the extensible
15 front waist feature may comprise any of the elasticized waistbands as are known in the
art such as are disclosed in the above-referenced U.S. Patent 4,515,595 (Kievit, et al))
and U.S. Patent 5,151,092 (Buell, et al.). Further, the extensible front waist feature may
comprise a stretch laminate such as a zero strain stretch laminate as is described in U.S.
Patent 5,151,092 (Buell, et al.). Examples of alternative extensible front waist features
20  are described herein with respect to the alternative embodiments. In an especially
preferred embodiment of the present invention as is shown in Figure 1, the front waist
panel 43 comprises a SELF web. The SELF web of the front waist panel preferably has
the same or similar force/extension characteristics as the SELF web of any of the other
panels of the diaper, including, for example, the central waistband panel, the hip panel,
25 or the side panel. However, the SELF web of the front waist panel may also be
designed to have its own unique force/extension characteristics. In a preferred
embodiment for a large (8 kg to 14 kg) baby diaper, the front waist panel has a
longitudinal dimension of about 15 mm and a lateral dimension of about 180 mm. The
extension force of the front waist panel is preferably greater than or equal to the
30  extension force of the central waistband panel. The SELF web of the front waist panel
is preferably designed to have three bands of 3 mm width and 2 pleats of 6.35 mm width
to provide an extension force at 50% extension of 26 g/cm with an available stretch of

60%.

The diaper 20 is also provided with a closure system for fitting the diaper on the
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provide a snug fit to reduce the possibility of |eakage in the |eg regions

due to gappi ng. As the diaper is | oaded and gets heavier, the weight
forces cause the extensible leg flap
42 panels 1831 to expand in the lateral direction thereby reducing

gappi,ng at the | egs due
. 39

wearer. While the closure system may take on a number of configurations such as
adhesive tape tabs, mechanical closure tape tabs, fixed position fasteners, side seams as
for training pants, or any other closure means as are known in the art; as shown in
Figure 1, the closure system preferably comprises an adhesive tape tab fastening system
5 including 2 pair of tape tabs 40 and a landing member, preferably a reinforcing strip 41
as in Figure 1 or, the alternative, a portion of the backsheet, positioned in the front waist
region 45 of the diaper 20. 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

10 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 the two-point fastening system described in U.S. Patent
5,242,436 issued to Weil, Buell, Clear, and Falcone on September 7, 1993; each of

15 which are incorporated herein by reference. When a two-point fastening system is used,
the waist closure members of the waist closure system are preferably longitudinally
aligned with the extensible front waist feature and laterally aligned with the elastic
strands of the extensible leg cuff to provide an effective closure about both the legs and
the waist,

20 In an altemative embodiment of the present invention, the diaper may also be
provided with ear flap panels that extend laterally outwardly from the chassis assembly
and the front waist panel. The ear flap panels provide a structure to which the waist
feature can be attached to encircle the legs and waist of the wearer. The ear flap panels
may take on a number of different sizes, shapes, configurations, and materials. The ear

25  flap panels may comprise a portion of the material(s) making up one or more of the
diaper elements, including the topsheet and the backsheet. Alternatively, the ear flap
panels may comprise a separate element or a plurality of elements affixed to the diaper.
Suitable materials for use as the ear flap panels include woven webs; nonwoven webs;
films, including polymeric films; foams; laminate matedals including film laminates,

30 nonwoven laminates, or zero strain laminates; elastomers; composites; SELF webs; or
any combination of these materials. The ear flap panels may be joined to the chassis
assembly by any means as are known in the art; for example, the ear flaps may be
continuously or intermittently bonded to the chassis assembly using heated or unheated
adhesive, heat bonding, pressure bonding, ultrasonic bonding, dynamic mechanical
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to this expansion instead of the cuff being pulled dowward by the wei ght
and gappi ng away fromthe leg. The result is that action of the |eg
cuff 30 is independent fromthe absorbent core 28 thus providing
better fit and containment. Additionally, the SELF 5 web enhances the
softness of the product in the leg cuff and contributes to overall baby
friendly aesthetics. In fact, the entire diaper, including the chassis
panel 22, may, if desired, conprise 40 SELF web to provi de softness and
contai nment characteristics. In t he enbodi nent shown in Figure 18, the
SELF web of the leg flap panels 1831 has 75 bands of 1 mMmw dth and 74
pl eats of 6.35 mm w dth each. The Ieg flap panel thus has 10 an extension

force at 50% §Xt§n5| on oft 66{? @g avai abI e stretch of 60% The
el astic strandOndins. of APy pBrrIHst ‘3 i %‘H”i“ﬁ $#% 1eg flap panel to provide

an extension Therdizpen 2066 pgfatblfs Sppledt 1ens ivearer (byt pdsamningethe fracknehalshat

t he SELF web V& 0 reate t han
115 of r pr et el S % B BIeAWtabers baok A Bt N ARAIR: SR Biadl B GBhhe ||
force of the emsqfis dczétaoaﬁhats!hsironsuw\aé% rsﬁen élsaagmoemgmdamgss&smaﬁ@:m the
preferably sope.oa}ervwhwbqsda@durommh d 1abs 40 2R xmrreieas’ha&“ﬂons thelXerRYde

GRoridh,
Forces of the {EfisPrpdsaaRs oy ile mea%‘?*gw%r S BRI gGE e o o
preferably | egoridrarthegidg/pans! W@lhvpndbtbemmnécdamdyemmd during thisapedaiogse m
at 50%  ext ensjsqp coffBRi So e GRSAR AN SEHERARAL! e Ihhe b MO sERrdd ' the
reinforcing strip 41, the landing member, on the chassis assembly 22 to effect a side
10  closure. The process is then repeated with the other tape tab. Thus, the diaper is closed
on the wearer and the extensible back waist feature and the other elements, if provided,
pravide the fit and containment benefits as described herein,
Alternatively, the diaper may be provided with a closure system that allows the
side panels to be first joined together. The diaperer then brings the chassis assembly
1S between the legs of the wearer and joins the chassis assembly to the outer layer of the
waist feature. Such 2 configuration and securing method is more fully described in the
above-referenced U.S. Application Serial No. 08/044,562 (New, et al.).
Figure 16 is a simplified plan view of an alternative disposable diaper 1620 of the
present invention wherein the hip panel 1638 has a multiple zone SELF web
20  construction. (The particular construction of the SELF web has been simplified by
showing the bands making up the SELF web.) The hip panel 1638 has three zones: a
central zone 1600 and two leg zones 1602. The SELF web of each leg zone 1602
preferably has the first and second regions disposed at an angle to the lateral direction so
that extensibility is provided at an angle to the lateral direction. Lateral forces
25 developed in the side panels 36 are directed along a line at an angle 10 the lateral
direction through the hip panels 1638 to more conformably fit about the buttocks of the
wearer. The SELF web of the central zone 1600 is similar to the SELF web pattemn of
the hip panel 38 shown in Figure 1. The central zone 1600 provides lateral extensibility
adjacent the central waistband panel 34. In the embodiment shown in Figure 16, the
30 central zone 1600 has a higher extension force than the leg zones 1602 (lower
extension/available stretch), preferably even high than the central waistband panel 34, to
provide snug fit by holding the diaper in place without roll-over or "pooching” out. The
central zone 1600 may even provide no extensibility (i.e., nonextensible), if desired.
It is preferred, however, in some embodiments, that the extension forces of the
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| nprovenents in gappi ng and cont ai nnent descri bed herein. 20 The
front wai st panel 1832 has nultiple zones: a central wai stband zone 1800
and a tumy zone 1802. The central wai stband zone 1800 provi des the
function of the front wai st feature as previously described herein.
The tummy zone 1802 provi des extension about the belly of the wearer
whi ch typically expands and contracts during use. Thus, the tumy
zone 1802 noves with the stomach of the wHarer and reduces the tendency 25
of the front waist to sag and gap during use. The extension forces of the
overall front wai st panel 1843 are preferably | ess than the extension
force of the. central waistband panel 34 of the back waist feature 32

to allow the fr to,"flanr" out.,.T Xt ensi on faqrce of the front
v ot e et xdnd belestlihn oPddliat sB1fe BT NVRL P componen' o iichtinsiay Torcas
50% ext ensi oof thenlegnzasies, epamiculady whdrodi trapmer, cufhiés wsetdefositbe l€gocafE) offHishe
tunmy zone 30conakSRgoRBY HI%i] SRl &t}@ﬁa@g&g@gg&c&qn%‘a& ﬁétl{ggihéjfhcfh[%ﬁéc%aany

t he-central wal stband, zqone o 180‘8 i W nmore extension in
panel to accofffifibkedionang easnsbiliy Betindhe lateral and Jengitydingl fliregéonain| the degof

t ensi on i nst heoree Whieal thavitig culfaifdhez diapert doaiprizey £ baries biff fsiidhSastif @escribed in
v T (1 208 LR Y RAANE e b i Rl B Rl
5,242, 436 (\\epair of{egz@onys. ¢ Bhe side s of the central zone are positioned inward from the
proximal edges of the barrier cuffs. Such a proximal edge is positioned in each leg zone,
The extension force of the central zone is preferably less than the extension force of the
10 leg zone to anchor each barrier cuff while providing extensibility for the hip panel.

Figure 17 shows an alternative embodiment of a side panel 1736 of the back waist
feature 32 wherein the side panel 1736 has a multiple zone SELF web construction.
The portion of the side panel 1736 adjacent the end edge 48 of the diaper and in
alignment with the central waistband panel 34, the waist zone 1700, comprises a first

1s  SELF web that provides distribution of the extension forces and extension in a first
direction having a vector component in the lateral direction, preferably the lateral
direction. The side panels 1736 also have a leg zone 1702 adjacent the leg edge 37 of
the side panel 1736 that comprises a second SELF web having a pattemn of bands and
pleats providing force resolution and extensibility in 2 second direction different from

20  the first direction, preferably at an angle to the lateral direction. This second direction
of extension provides better fit about the wearer by distributing the forces at an angle in
the leg zone 1702. Tt should also be noted that while the embodiment of Figure 17
shows the side panel as one continuous member, the side panel can also be constructed
from two separate SELF webs joined together to form a two by two side panel such as

25 is disclosed in the above-referenced U.S. Patent Application 08/155,048 (Robles, et al.),
hereby incorporated herein by reference.

Figure 18 shows an alternative disposable diaper 1820 of the present invention
wherein the leg flap panels 1831 further comprise a SELF web and the front waistband
pane! 1842 is a multiple zone SELF web. The SELF web of the leg flap panels provides

30  extensibility in the lateral direction. By providing 2 SELF web leg cuff next to, over, or
outside of the elastic strands 54, the diaper 1820 has an area adjacent the legs which can
expand when needed for additional void volume due to heavy loading, and also to
provide a snug fit to reduce the possibility of leakage in the leg regions due to gapping.
As the diaper is loaded and gets heavier, the weight forces cause the extensible leg flap
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43 enhance the fit of the diaper.) Figure 19 shows the

di aper of Figure 18 in a flat configuration approximting the forces .
applied during wear. As can be seen fromthe draw ng, the extensible back
wai st feature 32 extends in the sane manner as described with respect

to Figure 3. However,
42 ' .

panels 1831 to expéh‘d in the lateral direction thereby reducing gapping at the legs due
to this expansion instead of the cuff being pulled downward by the weight and gapping
away from the leg. The result is that action of the leg cuff 30 is independent from the
absorbent core 28 thus providing better fit and containment. Additionally, the SELF
s web enhances the sofiness of the product in the leg cuff and contributes to overall baby
friendly aesthetics. In fact, the entire diaper, including the chassis panel 22, may, if
desired, comprise 8 SELF web to provide sofiness and containment characteristics. In
the embodiment shown in Figure 18, the SELF web of the leg flap panels 1831 has 75
bands of 1 mm width and 74 pleats of 6.35 mm width each. The leg flap pane! thus has

10  an extension force at 50% extension of 6 g/cm and an available stretch of 60%. The
elastic strands 54 are operatively joined in the leg flap panel to provide an extension
force of 60 g at 85% extension. (It has been found that the SELF web should preferably
have an extension force no greater than 1/2 of, preferably between about 1/5 to about
1/10 of, the extension force of the elastic strands 54. Since the elastic strands 54 are

15 preferably operatively joined to the leg flap panel 1831 to provide an extension force
between about 50 and about 60 g, then the extension forces of the leg flap panels are
preferably less than 30 g/cm, more preferably less than 20 g/cm, and most preferably less
than 10 g/cm, at 50% extension. These extension force characteristics provide the
improvements in gapping and containment described herein.

20 The front waist panel 1832 has multiple zones: a central waistband zone 1800 and
a tummy zone 1802. The central waistband zone 1800 provides the function of the front
waist feature as previously described herein. The tummy zone 1802 provides extension
about the belly of the wearer which typically expands and contracts during use. Thus,
the tummy zone 1802 moves with the stomach of the wearer and reduces the tendency

25 of the front waist to sag and gap during use. The extension forces of the overall front
waist panel 1843 are preferably less than the extension force of the central waistband
panel 34 of the back waist feature 32 to allow the front to "flair” out. The extension
force of the front waist panel 1843 is preferably between about 5 g/cm and 15 g/em at
50% extension. In an alternative embodiment, the extension force of the tummy zone

30 1802 may be less than or equal to the extension force of the central waistband zone
1800 1o allow more extension in the tummy panel to accommodate the wearer's stomach
and to provide a line of tension in the central waistband zone that more snugly fits the
wearer. (In an alternative embodiment, this diaper may also be provided with the two
point fastening system described in U.S. Patent 5,242,436 (Weil, et al) to further
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5 due to the extensibility of the leg flap panels 1831 and the greater
extensibility of the front waist panel 1843, the front waist region of
the diaper also tends to flare out. Thus, t he di aper 1820 provi des an
hour gl ass shape-type fit without the added and t he wasted mat eri al
required for an hourgl ass shaped di aper. The elastic strands 54 of the |leg
cuffs 30 are shown to curve in the front waist to provide a cuff that
‘better conforns to the 10 upper thighs 43f the wearer. |In effect, curved
el asticization is achieved with a rectangul ar diaper. (It should be
noted that if the leg cuff conprises a barrier cuff as is described in
t he above- referenced U S 4,695,278 (Lawson), the barrier cuff wll also

curve and pro Figure 20 shows an alternative
enbodi nent of 2@%‘% %036%““?% present 15 invention. The di aper 2020

has a general | y hEigumgl®@sshowh sheadiapat o€ Figuteal8 intacflal codfignestion approﬂhﬁ\dh@ﬂﬁ' y

di scussed. T e f the
di aper to prt(}‘él%wé {eﬂ%@nﬁé‘@?ﬁehﬁcﬁ be Eencﬁ% gélesér Y&nglgkc%wg? %&a‘fﬂ e 32
is sinmilar tdeature 32 pendsin hesane @WI@SWQ‘ ed wish Lﬁseecﬂéosﬁlsurbéd Kpwever,
respect tgt fmmeduhamfenﬁm@pif tﬁ@lcgtﬂ@ pa.ne‘s 133 haRe tipf gjeﬂeheﬁaﬁ%hq Eymeher

he. hi p panel X8 4 Pasel AETL Uy G rewEar BRBer e 1nef nasb i NS, cor e
28 is not j oithediaper 1320 priopidpnarchowgglassshhpe-type fit withsutahd added ahd)thcf\bﬂm‘d" in
the hip panel n3@ral required for an hourglass shaped diaper. The elastic strands 54 of the leg cuffs
30 are shown to curve in the front waist to provide a cuff that better conforms to the
10 upper thighs of the wearer. In effect, curved elasticization is achieved with a
rectangular diaper. (It should be noted that if the leg cuff comprises a barrier cuff as is
described in the above-referenced U.S. 4,695,278 (Lawson), the barrier cuff will also
curve and provide better fit.)
Figure 20 shows an alternative embodiment of a diaper 2020 of the present
1s  invention. The diaper 2020 has a generally hourglass shape rather than the T-shape
previously discussed. The hourglass shape has a leg cutout in the crotch region of the
diaper to provide fit about the legs. The extensible back waist feature 32 is similar to
the extensible back waist feature described with respect to the T-diaper except for the
shape of each panel. Further, in this embodiment, the absorbent core 28 extends into a
20  portion of the hip panel 38. In an especially preferred embodiment, the absorbent core
28 is not joined to the hip panel 38 such that it is allowed to "float" in the hip panel 38.
The absorbent core thus provides stiffness in a portion of the hip panel to prevent
bunching of the hip panel. The extensible front waist feature 2042 preferably has a
pentagon shape such as is described in U.S. Patent §,151,092 (Buell, et al). In the
25  embodiment shown in Figure 20, the extensible front waist feature 2042 comprises a
SELF web of the present invention wherein the extensibility of the SELF web is in a
pentagon shape due to the nonextensible chevron-shaped landing member, reinforcing
strip 2041, being joined over a portion of the SELF web. The closure system for the
diaper is preferably the dual tension fastening system described hereinafter providing an
30  angled line of tension about the wearer. The dual tension fastening system comprise a
primary fastening system and preferably a waist closure system. As shown in Figure 20,
the tape tabs 2040 of the primary fastening system are disposed at an angle to the lateral
direction to provide such an angled line of fastening. The diaper 2020 is also provided
with a waist closure system including a pair of first attachment compenents 2002
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The absorbent core thus provides stiffness in a portion of the hip panel

prevent

Pat ent 5,151,092 (Buell, et al.). In the 25 enbodi ment shown in Figure
20, the extensible front waist feature 2042 conprises a

t he present

to

bunching of the hip panel. The extensible front waist feature
2042 preferably has a pent agon shape such as is described in U.S.

.pent agon shape due to the nonextensible chevron-shaped | andi ng nenber,
strip 2041, being joi ndd over a portion of the SELF web.

rei nforcing
The cl osure

fastening system descri bed hereinafter providing an 30 angl ed |ine of

system for the di aper is preferably the dual tension

tensi on about the wearer. The dual tension fastening systemconprise a

pri mary faSt%HékgdxﬁMF} a;m&%mn%&%km:%m'@sxn#m 90@@@%’*% agwn in

Fi gure 20,
di sposed at
angl ed |ine
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15
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23

30

pe .tabs 2040 rlmary stenin

the diapers
use 30 the diaper has a reduced likelihood to sag/gap and slide/slip during use. The

closure system is designed to create a line or zone of tension causing a hoop force
connecting the lumbar curve of the back over the hips to under the abdominal crease to
form the anchoring function. This line or lines (zone) of tension (hereinafter, the
primary line of tension) is disposed substantially about the perimeter of the low motion
zone of the wearer to impart anchoring forces that maintain the position of the diaper
throughout wearing. The primary line of tension is preferably disposed at an angle tg
the horizontal on the body of the wearer (at an angle to the lateral direction of the
diaper) such that the primary line of tension extends from around the lumbar curve (the
small of the back) over the iliac crest of the hips to the front of the wearer, preferably
below the line of the abdominal crease. Thus, the primary line of tension is disposed in
the zone of minimal changing body dimension, a sustained wearing position (i.c., the
primary line of tension is not disposed over the abdomen of the gluteus maximus which
increase and decrease in dimension during movement), such that the primary line of
tension stabilizes and maintains anchoring forces which maintaining the position of the
diaper on the wearer such that diaper is unlikely to slide or slip downward during the
entire time of use due to the movement of the wearer or to the force of the increased
weight of the diaper when it is loaded. The angled primary line of tension created by the
closure system also imparts an upward anchoring force on the diaper tending to pull the
diaper up on the body, and thus counteract the weight force of the loaded diaper, since
the primary line of tension has a vector component in the longitudinal direction. The
normal anchoring force is created by the primary line of tension (another vector
component of the angled primary line of tension) anchoring the diaper, panticularly the
absorbent core, in the low motion zone since the normal anchoring forces act
compressively to push the absorbent core toward the body. These normal anchoring
forces thus assist in maintaining the fit of the diaper as well as reducing leakage since the
absorbent core is maintained in close relationship with the body. The angled primary
line of tension also tends to reduce red marking since the anchoring forces are dispased

in the low motion zone such that the body dimension is not increasing or decreasing |

along the primary line of tension which could cause red marking.
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44 ' l ongi tudinally aligned with the extensible front waist feature
2042 to provide tension t hrough the extensible front waist feature and
a second attachnment component (not shown) conprising a portion of the
t opsheet 24. The cl osure system anchors the diaper about the
wear er, t hroughout the diapers 5 use so the diaper has a reduced

| i keli hood to sag/gap and slide/slip during use. The cl osure systemis
designed to create a line or zone of tensi4dn causing a hoop force .

Since the pnmary line of tension is to be disposed at an angle to the lateral
direction to provide its anchoring function, the closure system is designed to provide an
angled closure mechanism to insure such a primary line of tension is imparted to the
diaper. The closure system may thus comprise 2 number of different fastening systems

s  for providing an angled primary line of tension. For example, the closure system may
simply comprise a primary fastening system. The closure system may additionally
anchor a portion of the extensible front waist feature, and, if desired, a portion of the leg
cuff

For the closure system shown in Figure 20, each securement member of the

10 closure system preferably comprises a tape tab 2040 capable of being secured to a
landing member, preferably reinforcing strip 2041, so as to provide a primary line of
tension through the diaper at an angle to the lateral direction. Thus, the tape tab is
generally shaped and oriented to allow the tape tab to engage the landing member so as
to provide a primary line of tension at an angle to the lateral direction, preferably

15 through the diaper substantially about the low motion zone. In the embodiment shown
in Figure 20, the tape tab 2040 is joined to the side panel 36 at an angle to the lateral
direction to provide the angled primary tension line desired. For example, 2 rectangular
tape tab such as known in the art or a tape tab having any other shape may be rotated
with respect to the lateral direction when applied to the diaper such that the tape tab is

20  disposed at an angle to the lateral direction of preferably between about 5° to about 30°,
preferably from about 15° to about 20°.

An alternative embodiment of the tape tab may have the tab portion shaped and
oriented at an angle to the lateral direction to insure the formation of the primary line of
tension at an angle to the lateral direction. Most preferably, the sidelong edges of the

25  tape tabs are curved to allow angled taping in order to follow the shape/build of the
wearer, to create the angled primary line of tension about the low motion zone to
anchor the diaper on the wearer, and to allow the diaperer to conveniently apply the tab
portion on the landing member so as to accommodate the diaper design. Further, the
curved shape of the sidelong edges of the tab portion allows high tape placement in the

30 back waist region yet allows low tape placement on the landing member to minimize
marking of the stomach, hips and legs of the wearer to improve the comfort of the
diaper for the wearer. The tab portion also accommodates the leg of the wearer in that
if the tape tab was positioned too low on the product, marking could occur on the legs
of the wearer which would negatively impact comfort and fit. An example of such a
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connecting the |unbar curve of -.the back over the hips to under the ,
abdom nal crease to formthe anchoring function. This line or lines
(zone) of tension (hereinafter, the primary line of tension) is

di sposed substantially about the perineter of the |low notion 10 zone of
the wearer to inpart anchoring forces that maintain the position of the

di aper ‘T Ar oughout wearing. The primary line of tension is preferably
di sposed at an angle to the horizopgal on the body of the wearer-(at
an angle to the lateral direction of the di aper) such that the primary
line of tension extends from around the |unbar curve (the smal | of the
back) over the iliac crest of the hips to the front of the wearer,
preferably 15 below the [4ne of the abdoninal crease. Thus, the prinary

| i ne of tensipentabs deligmasalisciased in UthePatene Application rﬁ;halch@wgmaﬂ@?m@dy

di mensi on, asgibt Wﬁkl!ﬁ”ffomﬁ %tjaridcgrb 'arnﬁﬁt‘ml{yl.av M bR 9 %99 of

tension is not di,spose over eus X|nus I ch
i ncrease and9%b ¥ ‘?"l‘laﬂﬁ’ IRk %Fﬂcﬂmq"‘h‘ﬁd LY Fﬁi““@uch that the primary

l'ine of terﬁﬂedmmsﬁ@mekﬂbé:e&araﬂﬁo rﬁasuﬁteavdaﬁn@ﬁekpindngmﬁésrfoe oWdl:Qﬁl:
e unii kary e PRRRYIRE of st prs R cmpsment s Wiy fniey 'F PG use
due to the howagemembdr qompnsesas geinforcing stripe20d brhawing fa cherommhapanads to
wei ght of t Qﬁu@é @B%g! Hm lin% de@rQFo@l ofT r@&ﬂ{ ﬁ‘x@cx{%h”%é réi}xf'aﬁc ensi on
created by t ur St en}‘ arts an force
on the di apeP4l é’r‘?&ﬁ%&j f bmrpw mdxcxa means 2004 for aldmg the diaper and ﬁmng
the diaper to a wearer to obtain optimal waist fit and leg opening fit. The indicia means
10 2004 are preferably disposed in rows disposed at an angle to the lateral direction,
preferably at the same angle as the tape tabs 2040, to allow angled fastening of the tape
tab for optimized fit and for providing an angled primary line of tension. (In an
alternative configuration, the landing member can be extensible, for example - formed
from a SELF web comprising a nonwoven material, to allow the front waist region to
15 expand even more to accommodate the growth of the wearer’s stomach.)

As shown in Figure 20, the closure system preferably additionally comprises &
waist closure system that anchors a span of the front waist panel 43, preferably the
extensible front waist feature 2042. Such 2 waist closure system is disclosed in the
above-referenced U. Patent Application Serial No. 08/072,300 (LaVon, et al.) and U.S.

20  Patent 5,242,436 (Well, et al). Altemnatively, the components of the waist closure
system can also be configured to provide an angled line of tension (e.g., the first
attachment components may be joined at an angle to the lateral direction).

Figure 21 shows a further alternative embodiment of an extensible front waist
feature 2142 of the present invention. The front waist panel 2143 has a central

25  waistband panel 2100 and a pair of ear panels 2102 disposed on either lateral side of the
central waistband panel 2100. The central waistband panel 2100 preferably comprises 2
stretch laminate, more preferably a zero strain stretch laminate, such as are described in
above-referenced U.S. Patent 5,151,092, The central waistband panel 2100 thus
comprises a portion of the topsheet 24, a portion of the backsheet 26, and an

30 elastomeric member 2104 positioned between the topsheet 24 and the backsheet 26, all
of which have been mechanically stretched. (It should be noted that the central
waistband panel has also been passed through the SELF process; however, the bands
and pleats have not been shown in the drawing for simplicity purposes.) The ear panels
2102 each comprise a SELF web to further enhance the stretchability and extensibility of
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di aper- up on the body, and thus counteract the weight force of the | oaded
diraper, since 25 the primary line of tension has a vector conponent in the -
‘I ongi tudi nal direction. The normal anchoring force is created by the
primary line of tension (another vector conmponent of the angl ed
primary line of tension) anchoring the diaper, particularly the

absorbent core, in the |ow notion zone s'.pce t he normal anchoring forcges

act conpressively to push the absol’bent core toward the body. These
normal anchoring 30 forces thus assist in maintaining the fit of the
di aper as well as reducing | eakage since the absorbent core is

mai ntai ned in close relationship with the body. The angled primary
line of tensihenextérsiblet fesrisvdie feRGCE] 420 EBhrdsr Pandt i SEIF ek igsigdilar td1ehef Or ceS

a0 015005 wegh BB B AP, 205 SR b BRRSRN PRAEBHL <,

coul d cause B2d Tiesr pedvides ease of manufacture since the ear panel SELF webs can be formed

simultaneously with the central waistband panel 34 of the extensible back waist feature

5§ 32 of the previous diaper during continuous manufacture. Further, for ease of

manufacture, the central waistband panel 34 of the back waist feature 32 may

alternatively comprise a stretch laminate, preferably a zero strain stretch laminate, so

that the same piece of elastic material may form the elastomeric member forming both

central waistband panels. The primary fastening system of the closure system comprises

10  a landing member comprising a reinforcing strip 2041 having a chevron shape. The

closure system additionally comprises a waist closure system, including the first

attachment components 2106, for providing tension through the extensible front waist

feature 2142

Figure 22 shows a further alternative embodiment of an extensible front waist

15  feature 2242 of the present invention. The front waist panel 2243 comprises 2 central

waistband panel 2200, a turmmy panel 2204, and a pair of ear panels 2202. The central

waistband panel 2200 is preferably a zero strain stretch laminate as described herein with

_ respect to Figure 21. The ear panels 2202 are also similar to the ear panels 2102 shown

in Figure 21. The tummy panel 2204 extends longitudinally inwardly from the central

20  waistband panel 2200 and comprises a SELF web. The SELF web of the tummy panel

2204 can be the same or similar to the SELF web of the ear panels or it can have less
extension forces than the ear panels.

Figure 23 shows another alternative embodiment of an extensible front waist

feature 2342 of the present invention. The front waist panel 2343 comprises a central

25  waistband panel 2300, a tummy panel 2304, and a pair of ear panels 2302 on either

longitudinal side of the central waistband panel 2300. In this embodiment, the tummy

panel 2304 comprises a stretch laminate, preferably a zero strain stretch laminate,

comprising an elastomeric member 2104. The central waistband panel 2300 and the ear

panels 2302 each preferably comprise a2 SELF web. The central waistband panel 2300

30  extends longitudinally inwardly from the end edge 48 from about 6 mm to about 25 mm,

preferably about 12 mm. The force/extension properties of each SELF web may be the

same or be different depending upon the desired extensibility of each panel. In the

embodiment shown in Figure 23, each of the SELF webs preferably has the same

extension force properties. This front waist feature 2342 thus has a "SELF window."
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45 Since the primary line of tension is to be disposed at an

angle to the |ateral direction to provide its anchoring function, the
cl osure systemis designed to provide an angl ed cl osure nmechanismto
i nsure such a primary line of tension is inparted to the di aper. The

cl osure system may thus conprise a nunber of different fastening systens S
for providing an angled primary |ine of tension. For exanple, the closure

syst em nmay sinply conprise a primaryg fastening system The closure
system may additionally anchor a portion of the extensible front wai st
feature, and, if desired, a portion of the |leg cuf f For the

closure system shown in Figure 20, each securenent nenber of the

This front waist fc'an;rc thus reduces sagging since there is no elastic adjacent the end
edges to pull down the waist. (In an alternative embodiment of this configuration, the
extensible back waist feature may have arcuate shape or angled to the lateral direction
bands and pleats for the SELF webs to provide force resolution and extensibility at an

5  angle to the lateral direction.

Figure 24 shows a further alternative embodiment of an extensible front waist
feature 2442 of the present invention. The front waist panel 2443 comprises z central
waistband panel 2400, 2 pair of ear panels 2402, a tummy pane! 2406, and a landing
panel 2408. The central waistband panel 2400 comprises a stretch laminate, preferably a

10  zero strain stretch laminate comprising an elastomeric member 2104. The ear panels
2402, the tummy panel 2406, and the landing panel 2408 each comprise a SELF web.
The landing panel 2408 extends longitudinally inwardly from and preferably beyond the
landing member of the primary fastcning system. As shown in Figure 24, the landing
member comprises a pair of reinforcing strips 2441 laterally spaced from each other and
15  positioned on the diaper at an angle to the lateral direction. The landing panel SELF
web is laterally bounded by the reinforcing strips 2441 to provide stretch and
extensibility between the reinforcing strips 2441,
Test Methods
Surface-Pathlength
20 Pathlength measurements of formed material regions are to be determined by
selecting and preparing representative samples of each distinct region and analyzing
these samples by means of microscopic image analysis methods.
Samples are to be sclected so as to be representative of each region's surface
geometry. Generally, the transition regions should be avoided since they would
25 normally contain features of both the first and second regions. The sample to be
measured is cut and separated from the region of interest. The "measured edge" is to be
cut parallel to a specified axis of elongation interest. Usually this axis is paralle! to the
formed primary-axis of either the first region or the second region. An unstrained
sample length of one-half inch is to be "gauge marked® perpendicular to the "measured
30 edge": while attached to the web material, and then accurately cut and removed from
the web material, '
Measurement samples are then mounted onto the long-edge of a microscopic
glass slide. The "measured edge® is to extend slightly (approximately 1 mm) outward
from the slide edge. A thin layer of pressure-sensitive adhesive is applied to the glass
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10 closure systempreferably conprses a tape tab 2040 capabl e of being

secured to a | andi ng nmenber, preferably reinforcing strip 2041, so as
to provide a primary |ine of tension through the diaper at an angle to
the lateral direction. Thus, the tape tab is general ly shaped and
oriented to allow the tape tab to engage the | andi ng nenber so as to
provide a primary line of tension at an ggle to the lateral direction,
preferably 15 through the diaper substantially about the | ow notion zOne.
In the enbodi nent shown in Figure 20, the tape tab 2040 is joined to
the side panel 36 at an angle to the | ateral direction to provide the
angled primary tension |ine desired. For exanple, a rectangular t ape
tab such as kfasevedgentd Ipeovidd a Guitsblé aaﬁplt: &bpﬂitﬁ'v inft@nsNFop tHIgH: )lv ;cbe

e

rot at ed e e when, a d.t

di aper such tﬁgtﬂf’ ’Fﬁ%afgaéeenttgﬁn gesﬂ'gﬁ]g ggg?) ﬁ’ﬁf&ﬁﬁa@ﬁlﬁl ‘f’o"i‘ﬂ ‘1°§‘1“§‘r al
direction of pwigout mqsxmsmsnésmtafmal Sl@Uhmeabdgtfacﬂmtc contact andaftechadehyoff r om
about 15 to appuiamdR to the slide-edge. 'ﬁ'ﬂs alidwey &?ﬁrbyﬁeﬁﬁg;?@énﬁﬁ&{noﬁfdumg tuh%goe tab

Y eral aif gctﬁ‘%ﬁ 380 RR PRESTD | TR OeIEh ot YR | Pl sdditonsl
tensi on at aninerptetativn ahilgsid. at eral direction. Most preferably, the sidelong
Fol | ow t he shape! barfEs: of eidhmb /et SCoRuh AL ilted Bl Hend ke it |
line of tensi 8¢ KIPBRR slide"¢dgoonDubing spisshls misroscopic measuring means of sufficient
quality and magnification. Data herein presented was obtained using the following
10 equipment; Keyence VH-6100 (20x Lens) video unit, with video-image prints made
with a Sony Video printer Mavigraph unit. Video prints were image-scanned with a
Hewlett Packard ScanJet IIP scanner. Image analysis was on a MacIntosh IICi
computer utilizing the software NIH MAC Image version 1.45.
Using this equipment, a calibration image initially taken of a grid scale length of
15 .500" with .005" increment-marks to be used for calibration setting of the computer
image analysis program. All samples to be measured are then video-imaged and video-
image printed. Next, all video-prints are image-scanned at 100 dpi (256-level gray
scale) into a suitable Mac image-file format. Finally, each image-file (including
calibration file) is analyzed utilizing Mac Image 1.45 computer program. All samples
20  are measured with freechand line-measurement tool selected. Samples are measured on
both side-edges and the lengths recorded. Simple film-like (thin & constant thickness)
samples require only one end-edge to be measured. Laminate and thick foam samples
are measured on both side-edges. Length measurement tracings are to be made along
the full gage length of cut sample. In cases of highly deformed samples, multiple
25  (partially overlapping) images may be required to cover the entire cut sample. In these
cases, select characteristic features common to both overlapping-images and utilize as
"markers" to permit image length readings to adjoin but not overlap.
The final determination of surface-pathlength for each region is obtained by
averaging the lengths of five (5) separate 1/2" gage-samples of each region. Each gage-
30  sample "surface-pathlength” is to be the average of both side-edge surface pathlengths.

Poisson's Lateral Contraction Effect

The Poisson's lateral contraction effect is measured on an Instron Model 1122,
as available from Instron Corporation of Canton, Massachusstts, which is interfaced to 2
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anchor the ‘di aper on the wearer, and to allow the diaperer to conveniently

apply the tab portion on the | anding nenber so as to acconmodate the
di aper design. Further, the curved shape of the sidelong edges of the
tab portion allows high tape placenment in the 30 back wai st region yet

all ows | ow tape placenment on the |anding nenber to mnimze mar ki ng

of the stomach, hips and |l egs of the wearer to inprove the confort of the
di aper for the wearer. The tab portion alf8o accommodates the |leg of the
wearer in that if the tape tab was positioned too | ow on the product,

mar ki ng coul d occur on the | egs of the wearer which would negatively
i npact confort and fit. An exanple of such a

Gateway 2000 486/33Hz computer available from Gateway 2000 of N. Sioux City,
South Dakota, using Test Works™ software which is available from Sintech, Inc. of
Research Triangle Park, North Carolina. All essential parameters needed for testing are
input in the TestWorks™ software for each test. Data collection is accomplished

s through a combination of manual sample width measurements, and elongation
measurements made within TestWorks™.

The samples used for this test are 1* wide x 4" long with the long axis of the
sample cut parallel to the direction of the first region of the sample. The sample should
be cut with a sharp knife or suitably sharp cutting device designed to cut a precise 1°

10 wide sample. It is important that a "representative sample® should be cut so that an area
representative of the symmetry of the overall pattern of the deformed region is
represented. There will be cases (due to variations in either the size of the deformed
portion or the relative geometries of regions 1 and 2) in which it will be necessary to cut
either larger or smaller samples than is suggested herein. In this case, it is very

15 important to note (along with any data reported) the size of the sample, which area of
the deformed region it was taken from and preferably include a schematic of the
representative area used for the sample. In general, an "aspect ratio” of (2:1) for the
actual extended tensile portion (11:wl) is to be maintained if possible. Five samples are
tested.

20 The grips of the Instron consist of air actuated grips designed to concentrate the
entire gripping force along a single line perpendicular to the direction of testing
elongation having one flat surface and an opposing face from which protrudes a half
round. No slippage should be permitted between the sample and the grips. The
distance between the lines of gripping force should be 2 as measured by a steel rule

25 held beside the grips. This distance will be referred to from here on as the "gauge
length®.

The sample is mounted in the grips with its long axis perpendicular to the
direction of applied elongation. An area representative of the overall pattern geometry
should be symmetrically centered between the grips. The crosshead speed is set to 10

30 in/min. The crosshead moves to the specified strain (measurements are made at both 20
and 60% elongation). The width of the sample at its narrowest point (w2) is measured
to be the nearest 0.02" using a steel rule. The elongation in the direction of applied
extension is recorded to the nearest 0.02" on the TestWorks software. The Poisson's
Lateral Contraction Effect (PLCE) is calculated using the following formula:
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46' tape tab design is disclosed in U S Patent Application Serial

No. 08/072, 300, "Absorbent Articles Providing Sustained Dynamc Fit"
filed by LaVon, et al. on June 3, ° 1993, which patent application is

i ncorporated herein by reference. The | andi ng nenber can al so
assunme varying sizes and shapes to provide the 5 angled primary |ine of
tension. In a preferred enbodinment as illustrated in Figure 20, the

| andi ng nmenber conprises a reinforcing strip 2041 having a chevron shape so
as to create the angled primary |ineSdf tension of the present .

I nvention. The reinforcing strip 2041 is also preferably provided with
I ndi ci a means 2004 for aiding the diaper and fitting the diaper to a

wearer to obtain optimal waist fit and | eg opening fit. The indicia neans
10 2004 are preferably di'sposed in rows disposed at an angle to the

| ateral direction, preferably at the sanme angle as the tape tabs 2040,
to al |l ow angl BUCExs¥&i 0\ 1lof the tape
Wi
12-11
5 12
where

W2 = The width of the sample under an applied longitudinal
clongation;
WY1 =The original width of the sample;
2 = The length of the sample under an applied longitudinal
elongation; and
! 1 = The original length of the sample (gauge length);

10

Measurements are made at both 20 and 60% elongation using five different sarﬁplcs for

1s each given elongation. The PLCE at a given percent elongation is the average of five
measurements.

Hysteresis Test

The hysteresis test is used for measuring the percent set and percent force

20 relaxation of a material. The tests are performed on an Instron Model 1122, available

from Instron Corporation of Canton, Mass. which is interfaced to a Gateway 2000

486/33Hz computer available from Gateway 2000 of N. Sioux City, South Dakota

57049, using TestWorks™ software which is available from Sintech, Inc. of Research

Triangle Park, North Carolina 27709. All essential parameters needed for testing are

25 input in the TestWorks™ software for each test (i.e., Crosshead Speed, Maximum

percent elongation Point and Hold Times). Also, all data collection, data analysis and
graphing are done using the TestWorks™ software.

The samples used for this test are 1™ wide x 4" long with the long axis of the

sample cut parallel to the direction of maximum extensibility of the sample. The sample

30 should be cut with a sharp exacto knife or some suitably sharp cutting device design to

cut 8 precise 1" wide sample. (If there is more than one direction of elongation of the

material, samples should be taken parallel to representative directions of elongation.)

The sample should be cut so that an area representative of the symmetry of the overall

pattern of the deformed region is represented. There will be cases (due to variations in
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tab for optimzed fit and for providing an angl ed primary line of tension.

(I'n an_ alternative conflguratlon t he | andi ng nmenber can be

_exten5| ble, for exanple - forned froma SELF web conprising a nonwoven
material, to allow the front waist region to 15 expand even nore to
accommodat e the growth of the wearer's stomach.) As shown in

Figure 20, the closure systempreferably additionally conprises a
wai st cl osure systemthat anchors a span of the front wai st panel 43,
preferably the extensi bl e front wai st S2eature 2042. Such a wai st
closure systemis disclosed in the above-referenced U. Patent
Application Serial No. 08/072 300 (LaVon, et al.) and U. S. 20 Pat ent
5,242,436 (Weil, et al.). AIternatlver, t he conponents of the wai st

closure e Cc ure rOV|de an d line of
tensi on (e.g. S’X‘ﬁéﬁm: g@f of e "‘P‘Hf“fﬁe?mgw @65‘36‘ Vérﬁ“?%‘l?zq?‘cﬂe’ﬁé‘&d &¢<oah
angle to the I aegires) idiwkhich itowll be necessary to cut Eitlpurlerg2t o lsomabierasainples iigan is
| t t t bl 42 of
?heelropgslexte ?ﬂ?ﬁ%m hé}teman;rgﬁﬁ:?@éh i 1sf (4 u?%ih to note 4‘%{3@%%3‘5% Gt

wal ‘st
wai st band panelfeBoftss S]é%ls% phthe sampleayhi Hh#é? sf @F“sﬁ@dﬁ@gn drivasi tekear from

| at er zgl Zl de Oranﬂ fpﬁcferablyfm@@d‘&iétherﬁﬁic%‘f thanéhrorpQtive 4429 - uséﬁ"li%r ERIAMAL. Three
vai st bars Pancl ol @151 ERTRIRE S, s oy St R B i
above-r ef er enc ébhres Smpbest afiat givgnisaasadee 1¢Fted ateachipatcenbelsngadionl panel 2100
t hus The grips of the Instron consist of air actuated grips designed to concentrate the
entire gripping force along a single line perpendicular to the direction of testing stress

10 having one flat surface and an opposing face from which protrudes a half round to

minimize slippage of the sample. The distance between the lines of gripping force

should be 2° as measured by a steel rule held beside the grips. This distance will be

referred to from hereon as the “gauge length®. The sample is mounted in the grips with

its long axis perpendicular to the direction of applied percent elongation. The crosshead

15 speed is set to 10 in/min. The crosshead moves to the specified maximum percent

elongation and holds the sample at this percent elongation for 30 seconds. After the

thirty seconds the crosshead returns to its original position (0% elongation) and remains

in this position for 60 seconds. The crosshead then retumns to the same maximum

percent elongation as was used in the first cycle, holds for thirty seconds and then again
20 returns to zero.

L]

A graph of two cycles is generated. A representative graph is shown in Fig. 7.
The percent force relaxation is determined by the following calculation of the force date
from the first cycle:

25 Force at Max. % elongation - Force afler 30 sec. hold x 100 = % Force Relaxation
Force at Maximum % elongation (cycle 1)

The percent set is the percent elongation of the sample of the second cycle where the
sample starts to resist the elongation. The percent set and the percent force relaxation
30  are shown graphically also in Figs. 7 and 15. The average percent force relaxation and

percent set for three samples is reported for each maximum percent elongation value
tested.

Tensile Test
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conprises a portion of the topsheet 24, a portion of the backsheet 26, and
an 30 el astoneri c nenber 2104. positioned between the topsheet 24 and the
backsheet 26, all of which have been nechanically stretched. (It

shoul d be noted that the central wai st band panel has al so been passed
t hrough the SELF process; however, the bands and pl eats have not been

shown in the drawing for sinplicity purpaoses.) The ear panels 2102
each conprise a SELF web to further emBance the stretchability and .
extensibility of

47

The tensile test is used for measuring extension force (force) versus percent
elongation properties and percent available stretch of a material. The tests are
performed on an Instron Model 1122, available from Instron Corporation of Canton,
Mass. which is interfaced to a Gateway 2000 486/33Hz computer available from

s  Gateway 2000 of N. Sioux City, South Dakota , using TestWorks™ software which is
available from Sintech, Inc. of Research Triangle Park, North Carolina. All essential
parameters needed for testing are input in the TestWorks™ software for each test.
Also, all data collection, data analysis and graphing are done using the TestWorks™
software. _ '

10 The samples used for this test are 1° wide x 4" long with the long axis of the
sample cut parallel to the direction of maximum extensibility of the sample. The sample
should be cut with a sharp exacto knife or some suitably sharp cutting device designed
to cut a precise 1" wide sample. (If there is more than one direction of extensibility of
the material, samples should be taken parallel to a representative direction of

15  clongation). The sample should be cut so that an area representative of the symmetry of
the overall pattern of the deformed region is represented. There will be cases (due to
variations in either the size of the deformed portion or the relative geometries of the first
and second regions) in which it will be necessary to cut either larger or smaller samples
than is suggested herein. In this case, it is very important to note (along with any data

20 reported) the size of the sample, which area of the deformed region it was taken from
and preferably include a schematic of the representative area used for the sample. Three
samples of a given material are tested.

" The grips of the Instron consist of air actuated grips designed to concenifate the
entire gripping force along a single line perpendicular to the direction of testing stress

25  having one flat surface and an opposing face from which protrudes a half round to
minimize slippage of the sample. The distance between the lines of gripping force
should be 2" as measured by a steel rule held beside the grips. This distance will be
referred to from hereon as the "gauge length™. The sample is mounted in the grips with
its long axis perpendicular to the direction of applied percent elongation. The crosshead

30  speed is set to 10 in/min. The crosshead elongates the sample until the sample breaks at
which point the crosshead stops and retums to its original position (0 % elongation).

The percent available stretch is the point at which there is an inflection in the
force-elongation curve, beyond which point there is a rapid increase in the amount of
force required to elongate the sample further. The average of the percent available
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the extensible front waist feature 2142. Each ear panel SELF web is sinilar

to the SELF webs described with respect to use for any of the panels
of the back wai st feature 32. This provides ease of manufacture since
t he ear panel SELF webs can be forned si mul taneously with the central

wai st band panel 34 of the extensible back waist feature 5 32 of the
previ ous di aper during continuous manuf ac4ure. Further, for ease of -
manuf acture, the central wai stband panel 34 of the back waist feature 32
may alternatively conprise a stretch Iam nate, preferably a zero
strain stretch |am nate, so that the sane piece of elastic material

may formthe el a%r{o ric n‘eg?er fo ng bot h central waistband panels.
The prinmary 54§t ‘fr%’%eﬂ?‘é H‘f"“ﬁﬁ de| osure system conprises 10 a |anding
nmenber conpri si ng Whileihs tet meﬂ@dsdfscpbeﬂ%évmvuﬂ@lifoﬂhﬁwmhéhw&meﬁﬂ?

e e

extensibl e f rtomwmmdate somef efathg reore Jepmplex web materials Pyighin ethcosnhowﬁstha
further alst ergiaieny@veniradi nent of an extensible front wai st

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and

10  modifications that are within the scope of this invention.
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15 feature 2242 of the present invention. The front wai st panel 2243

conpr | wai st band panel 2200, a tumry panel 2204, and a
pair mﬂmm"mmu 'HMZ The central wai st band panel 2200 is
y

. preferably a zeross in stretch lam nate as described herein with
respect to Figure 21. The ear panels 2202 are also simlar to the ear
panel s 2102 shown in Figure 21. The tummy panel 2204 extends
longitudinally inwardly fromthe central 580 wai st band panel 2200 and
conprises a SELF web. The SELF web of the tummy panel 2204 can be the
sanme or siml afglrord ke pEpFryeb of the ear panels or it can have |ess
extension forces than the-ear panels. Fi gure 23 shows anot her

al ternative enpodi pEfipcRibi&RbBMeRNShiRleChaWng M FWRI Vaist region hRdlUWaRk 23t Of
the present invention. The front wai st %nel 2343 co%lses a.cent 'iial' 25

wai st band panel 23681°% they i fcticle sglpding gy chasys assegiolycomprising & iawdo on
ein{)hg.r Ihongi persionstopsheds adiquidtimpesivus bhcksides joireaddvigtasaid topdRédt, and t hi s
enbodi nent, the tu L - . | nat

preferably a zero g{qr(%s%beg't Wg?gﬁé@?ﬂ&’ﬁ;@g@ﬂ&&&%@:ﬁ%ﬁf%ﬁgl@%ﬁ%ﬁa@g Sheri c

nmenber 2104. The cexepsiile bark trast dfepine (posiioneda iy saidebackr waist regiganseid 2302

each preferably cogpensite Backblalst fRbure EhPact@ided 8Y: Wai st band panel 2300 30
extends longitudinally inwardly fromthe end edge 48 fromabout 6 mMmto

about 25 mm preferably about 12 mm The force/extension properties
of each SELF web nfa) be Hippanel joined to and extending longitudinally outwardly from said

chassis assembly, said hip panel being extensible in a direction having a
vector component in the lateral direction;

(b) a central waistband pane! joined with and extending longitudinally
outwardly from said hip panel, said central waistband panel being
extensible in a direction having a vector component in the lateral
direction, the extension force of said central waistband pane! being
greater than the extension force of said hip panel; and

(c) a pair of side panels joined with and extending laterally outwardly from
said central waistband panel and at least a portion of said hip panel, each
said side panel being extensible in a2 direction having a vector component
in the lateral direction.

2. The absorbent article of Claim 1 wherein said hip panel comprises a structural
elastic-like film web comprising a strainable network of at least two
contiguous, distinct regions, said strainable network including at least a first
region and a second region having one or more rib-like elements.

3.  The absorbent article of either Claim 1 or Claim 2 wherein said side panels
each comprise a structural elastic-like film web.

4. The absorbent article of any one of the preceding Claims wherein each said
side panel has a waist zone and a leg zone, said waist zone having a first
direction of extensibility and said leg zone having a second direction of
extensibility.

This Sheet Has Been Tais is the replacement She.et

T — D



sane or be different depending upon the desi red extensibility of each

panel enbodi nent shown in Figure 23, each of the SELF webs
prefe g’ Hl’ﬂ extension force properties. This front wai st
feature Ml a " SELF w ndow’ .

56

5. The abso_rbzmt article of Claim 4 wherein said waist zone is extensible in at
least the lateral direction. |

6.  The absorbent article of any one of the preceding Claims wherein said central
waistband panel comprises a structural elastic-like film web.

7.  The absorbent article of any one of the preceding Claims wherein the extension

force of said central waistband panel is greater than the extension force of each
said side panel.

8.  The absorbent article of any one of the preceding Claims wherein the extension

force of each said side panel is greater than the extension force of said hip
panel.

9.  The absorbent article of any one of the preceding Claims additionally
comprising an extensible front waist feature positioned in said front waist
region of the absorbent article, said extensible front waist feature comprising a

front waist panel joined to and extending longitudinally outwardly from said
containment assembly.

10.  The absorbent article of Claim 9 wherein said front waist panel comprises a
structural elastic-like film web.

11. The absorbent article of either Claim 9 or Claim 10 wherein said extensible
front waist feature has a pentagon shape.

12.  The absorbent article of Claim 11 wherein said front waist panel has a central
waistband panel and a pair ear panels on either side of said central waistband
panel, each said ear panel comprising 2 structural elastic-like film web.

13. The absorbent article of any one of the preceding Claims wherein said hip

panel has a pair of leg zones having extensibility at an angle to the lateral
direction.

14.  The absorbent article of any one of the preceding Claims additionally
comprising a pair of extensible leg cuffs, each extensible leg cuff comprising a
lee flap panel ioined to and “extending laterally outwardly from each said

Thisllsllii]t,ilii,iseﬂn,ie", o Tis 16 the repiacement sheet
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This front wai st feature thus reduces sagging since there is no elastic

adj acent the end edges to pull down the waist. (In an alternative
enbodi ment of i guration, the ext ensi bl e back wai st feature
may havﬁ m%\‘ r angled to the lateral direction bands and

pl eats Fswebs to provide force resolution and extensibility at
an 5° afgle to the lateral direction. Figure 24 shows a further
alternative enbodi nent of an extensible fgpont wai st feature 2442 bf
the present invention. The front wai st panel 2443 conprises a central
wai st band panel 2400, a pair of ear panels 2402, a tumry panel 2406, and a
landing " panel cRA§R. asddhtbly ARY arlela ¥ ﬁ&ﬂas&dor{ﬁ?mkl ééﬁ@d OANRAELR €8d feg
stretch | am nat e, eferably a 10 zero strai streg h | am nat e conpﬁi3|ng
an el astoneric men&P P31Y4. " The ear panels 2402, the tummy panel 24086,
and the | andi ng panel 2408 each conprise a SELF web. The | andi ng

panel 2408 ext¢rds i i } I erably beyond.t he
andi ng member ot (g oAl of A of e ELGAE CLESLARY BB (e
| andi ng rrerrberasieﬂ%bf?@@ﬁis&‘ ibﬁwg efasticrikg Blmwelt ri ps 2441 laterally

spaced from each other and 15 positioned on the diaper at an angle to the
| ateral direction. The | andi ng panel SELF web is laterally bounded by

the reinforcing strips 2441 to provide stretch and extensibility
between the reinforcing strips 2441.
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Test Met hods Sur f ace- Pat hl engt h 20 Pat hl engt h neasurenents
of fornmed material regions are to be determ ned by sel ecting and
‘preparing representative sanples of each distinct region and anal yzi ng

t hese sanpl es by neans of m croscopic i nage anal ysis net hods.

Sanples are to be selected so as to be répresentative of each region's

surface geonetry. Generally, the transition regions should be

avoi ded since they would 25 normal Iy contain features of both the first
and second regions. The sanple to be nmeasured i s cut and separated
fromthe region of interest. The "neasured edge" is to be cut

parallel to a specified axis of elongation interest. Usually this axis is
parallel to the formed prinmary-axis of either the first region or the
second regi on. An unstrained sanple length of one-half inch is to be

"gauge mar kABSQRBENTARTICAE WOTHMULTIPEE ZONBSTRUTHISH AL B AST ritaghed to

mcerial R R TR LE WA TR o onto e

| ong- edge of a microscopic gl ass slide. The "neasured edge" is to
extend slightly (approximately 1 mm) outward fromthe slide edge. A
thin | ayer of pressure-sensitive adhesive is applied to the gl ass

ABSTRACT OF THE INVENTION

Absorbent articles such as disposable diapers, incontinent briefs, diaper holders,
training pants, feminine hygiene garments and the like, that have a uni'quc waist
feature that improves the dynamic fit as well as the containment characteristics of
the absorbent article. Such sbsorbent articles comprise a chassis assembly
preferably comprising a liquid pervious topsheet, a liquid impervious backsheet,
and an absorbent core positioned between the topsheet and the backsheet; an
extensible back waist feature; and a closure system for maintaining the absorbent
article on the wearer. The extensible back waist feature provides an extensible
feature that provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and by sustaining this fit. The
extensible back waist feature has a hip panel, a central waistband panel, and a pair
of side panels. The force/extension characteristics of each panel is designed to
provide such improved fit and containment. While each panel of the extensible
waist feature may be constructed from a number of extensible materials, the
panels preferably comprise a structural elastic-like film web. The structural
elastic-like film (SELF) web exhibits an elastic-like behavior in the direction of
elongation without the use of added elastic materials. The configuration of the
SELF web in each panel has specific characteristics to provide the desired
force/extension characteristics of each panel.

FIGRE 1
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49 . face-edge to provide a suitable sanple support means. For highly
formed sanpl e regions it has been found desirable to gently extend the
sanple in its axial direction (wi thout inposing significant force)
simul taneous to facilitate contact and attachnment of
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thesanple to the slide-edge. This allows inproved edge identification
duri'ng i mage 5 anal ysis and avoi ds possible "crunpled" edge portions that

requi re additional interpretation anal ysis. | mages of each
sanple are to be obtained as "neasured edge views taken with t he
support slide "edge on" using suitabl e_er/%Qscopi c measuring neans of
sufficient quality and ragnification. Data herein presented was
obt ai ned using the follow ng 10 equi prent; Keyence VH 6100 (20x Lens) -
video unit, with video-imge prints nade with a Sony Video printer
Mavi graph unit. Video prints were inmage-scanned wth a Hewl ett Packard
ScanJet || P scanpet= f of—a—aeHrtoshi—+& conput er
utilizing the soffware NIH MAC | mage vergf4)n 1. 45. Uging this
equi prent, a calibratiggn imge initially=taken of a grijd scgse |¢ngth of 15
.500" with .005" fncrement-ifar KS to De used Tor calitbrgtiomsetting of the
conput er i mge analysig program All sanples to bgq neasuredjare then
vi deo- i rrageddand Ogeg Iz 6i ms].gel pri nt Next , I al)i -eeo—prht EI are
i mage-scanned at 1 pi 56- kdvel gray— sca irMto a suitable Mac
image-file format. Finally, eahﬁvi mage-file (inclu ifng cal i bration
file) is analyzed utilizing -Ma#{}' rage—t~45—corput-gn—prdgram Al |l sanples 20
are nmeasured with freehand Iji nel-"g}aasur)ement t ool selll ect edSOSaan es are
measured on ‘- —,
& ;
it | I ]
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bot h7si de-edges and the |engths recorded. Sinpl e filmlike (thin & constant

t hi.ckness) sanpl es require only one end-edge to be neasured. Lam nate
and thick foam sanpl es are nmeasured on both side-edges. Length
measurenent tracings are to be made al ong the full gage length of cut

sanple. In cases of highly deformed s@pl@9, nultiple 25 (partially
over | appi ng%gi mages nmay be required to cover the entire cut sanple. In

t hese SES, characteristic features common to b h

over | appi ng-i nag and utilize as "mar kers" to per ge length

readings to a n &% not overl ap. %he final det erm nation of
d

sur f ace- pat eyt hg each region i s obtaj+e
| engt hs of f y ar ate 1/2" gage-s | es of eac

30 sanpl e

surface pat ___
The Poi sson"“s™jdte )
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50 .7 Gat eway 2000 486/ 33Hz computer avail abl e from Gat eway 2000 of N.

Si oux-Gi'ty, Sout h Dakota, using Test Wirks[err] software which is .
avai l able from Sintech, Inc. of Research Triangle Park, North
Carolina. Al essential paraneters needed for testing are input in the

Test Wrks[err] software for each test. Qafztol | ection is acconplished 5
t hrough a conbi nati on of manual sanple w dth neasurenents, and el ongation
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measurenents nmade within TestWrks[err] The sanpl es used for
this test are 1" wide x 4" long with the long axis of the sanpl e cut
parallel to the direction of the first region of the sanple. The sanple °*
shoul d be cut with a sharp knife or suitably sharp cutting device
designed to cut a precise 1" 10 wde E??ng. It is inportant that a
"representative sanple" should be cut s an area representative
of the symmetry of the overall pattern of the defornmed region is
represented. There will be cases (due to variations in either the size of

t he deforned portion or the relative geonetries of regions 1 and 2) in
which it will be necessary to cut either larger or smaller sanples
than is suggested herein. In this case, it is-very 15 inportant to note
(along with any data reported) the size of the sanple, which area of

the defornmed region it was taken fromand preferably include a schematic of
t he representative area used for the sanple. In general, an "aspect
ratio" of (2:1) for the actual extended tensile portion-gpl:wW) is to

be maintained if possible. Five sepples areé/, t est ed. %ﬁ/’ The
grips of the Instron conggt of/air ac e g‘ips Lgne® to conc gt e
t he entire gripping force al@ng(a gindle line pejp ndiculaz/f%nﬁae
direction of testing i el ngatdon haging one flat gurfhace and an

O
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round, No slippage should be permtted between t he sanpl e and the grips.

The::: - distance between the lines of gripping force should be 2" as |
nmeasured by a steel rule 25 hel d beside the grips. This distance will be
referred to fromhere on as the "gauge | engt h". The
sanple is nounted in the grips with it@! axi s perpendicular to the
direction of applied el ongati-on. An ar Eggresentative of the overal
pattern geonetry shoul d” be symetrically centered between the grips.
The crosshead speed is set to 10 30 in/mn. The crosshead noves to the
specified strain (nmeasurenents are nmade at both 20 and 60%
el ongation). The width of the sanple at itsggarrowest point (wW2) is
nmeasur ed to be the nearest 0.02" rul e. The el ongati on
in the direction of applied gg4 exta ecorded to the nearest
0.02" on the TestWrks software ' at eral Contraction
Effect (PLCE) is cal cul ated usi{ns 3

52—

Fig. 5A
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wher e werr] = The width of the sanple under an appl i ed | ongi tudinal

el_ongati on; werr] = The original width of the sanpl¥; 10
1lerr] = The length of the sanple under an applied |ongitudinal

el ongati on; and 1[err] = The original length of the
sanpl e (gauge | ength); N@asurenegi?g?ie made at both 20 and 60%

el ongation using five different sanple 15 each given elongation. The

PLCE at a given percent elongation is the average of five

measur enent s. Hysteregis Test ; The hysteresis tE%t is
used for neasuring the percent set and percent force 20 rel axatijo® of a
material. The tests are performed on an Instron Mdel 1122, availjabl e
fromlnstron Corporation of Canton, Mass. which is interfaced to{a Gateway
2000 486/ 33Hz conput er avail able from Gateway 2000 of N. Sijoux City,

Sout h Dakot a

b
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57049;. using TestWrks[err] software which is available from Sintech, Inc.

of Research Triangle Park, North Carolina 27709. Al essenti al
paraneters needed for testing are 25 input in the TestWorks[err] software
for each test (i.e., Crosshead Speed, NhXiﬁUﬂ] percent el ongation
Point and Hold Tinmes). Also, all data c ion, data analysis and
graphing are done using the TestVbrk[eré% tware. The

sanpl es used for this test are 1" wide x 4" long with the long axis of the
sanpl e cut parallel to the direction of maximumextensibility of the
sanple. The sanple 30 should be cut with a sharp exacto knife or sone

suitably sharp cutting device design to cut a precise 1" w de sanple.
(I'f there is nore than one direction of elongation of the mat eri al ,
sanpl es shoul d be taken parallel to representative directions of

el ongation.) The g@dpl e should be cut so that an area representative

of the symmetry of the ovexall patter 3 he defornmed region is
represented. There will be p/'?gue to vafiations in
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52 = either the size of the defornmed portion or the relative
geonetries of the first and second regions) in which it wll be
necessary to cut either larger or snaller sanples than is suggested -+
herein. In this case, it is very inportant to note (along with any data
reported) the size of the sanple, whi ca r of the deforned region it was
taken fromb5 and preferably include éfkéﬂatl c of the representative

area used for the sanple. Three separate tests at 20, 60 and | 00%
strain are typically neasured for each material. Three sanples of a
given material are tested at each percent el ongation.

p 415
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The grips of the Instron consist of air actuated grips designed to
concentrate the entire gripping force along a single line
perpendicular to the direction of testing stress 10 having one fl at
surface and an opposi ng face fromwhich protrudes a half round to

m nimze slippage of the sanple. The qiiagg e between the |ines of gripping
force shoul d be 2" as neasured by. | rule held beside the grips.
This distance will be referred to fromhereon as the "gauge | ength".
The sanple is nounted in the grips with its long axis perpendicular to
the direction of applied percent elongation. The crosshead 15 speed is
set to 10 in/mn. The crosshead noves to the specified nmaxi mum percent

el ongati on and holds the sanple at this percent elongation for 30 seconds.

-~

After the thirty seconds the crosshead returns to its original
position (0% el ongation) and renai ns in this position for 60 seconds.
The crosshead then returns to the sa maxi ngyn percent el ongation as
was used in the first cycte, holds r thirt® seconds and then again 20
returns to zero.: A gr@ph of {[twoj)cycles is generated. A
representative graph is shown in g. 7. ~_,// The percent force relaxation
is determned by the follow ng cal cul ati oh of the force date fromthe
first cycle:
o
%
S
i
i
ol4]
® puf
=
0
V-

MSisiherepMCementsnuul
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25 ~Force at Max. % elongation - Force after 30 sec. hold x 100 = % Force
Rel axati on Force at Maxi mum % el ongati on (cycle 1) The
percent set is the percent elongation of the sanple of the second cycle
where the sanple starts to resist the elongation. The percent set and
the percent force relaxation 30 are shown graphically also in Figs. 7 and
15. The average percent force rel axatiPQ;ﬁ@l percent set for three
sanples is reported for each maxi mum percent el ongati on val ue t est ed.
Tensil e Test

Fig. 12

This is the replacement sheet
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53 = The tensile test is used for neasuri ng extension force

(faorce) versus percent el ongation properties and percent avail abl e
stretch of a material. The tests are

performed on an Instron Model *
1122, available fromlnstron Corporation of Canton,

Mass. which is
|nterfaced to a Gateway 2000 486/ 33Hz conputer available from5

Gat eway
2000 of N. Sioux City, South Dakota, B3 bst Works[err] software which is
avai |l abl e from Sintech, Inc.

of Research Triangle Park, North Carolina. All
essenti al paraneters needed for testing are input in the
Test Wrks[err] software for each test. Al so, all

, data col |l ection, data
anal ysis and graphing are done using the TestWirks[err]
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sof tware. 10 The sanples used for this test are 1" wide x 4" |ong

with-thé long axis of the sanple cut parallel to the direction of

maxi num extensibility of the sanple. The sanple should be cut with a
sharp exacto knife or sone suitably sharp cutting device designed to
cut a precise 1" wde sanple. (If there i re than one direction of
extensibility of the material, SgﬂallééfﬁOMd be taken parallel to a
representative direction of 15 elongation). The sanple should be cut so
that an area representative of the symetry of the overall pattern of

the defornmed region is represented. There will be cases (due to

variations in either the size of the defornmed portion or the relative
geonetries of the first and second regions) in which it will be
necessary to cut either larger or smaller sanples than i s suggested
herein. In this case, it is very inportant to note (along with any data 20
reported) the size of the sanple, which area of the deforned region it was

taken from and preferably include a schematic of the representative
area used for the sanple. Three sanples of a given material are
t est ed. The grips of the Instron consist of air actuated
gri ps designed centrate the entire aripping force along a

single line perpendicular to the direction of testing stress 25 havi hg
one flat surface and fan opposing face from which
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m ni-m ze slippage of the sanple. The distance between the |ines of gripping
force- - shoul d be 2 as neasured by a steel rule held beside the grips.
Thi's distance will be referred to fromhereon as the "gauge | ength™.
The sanple is mounted in the grips with its long axis perpendicul ar
to the direction of applied percent eh 5%2 The crosshead 30 speed
is set to 10 in/mn. The crosshead el 23 g-the sanple until the sanple

br eaks at whi ch poi nt.t'he crosshead stops and returns to itseQriginal
position (O % el pngatian) : +Ihe percent available str&ch is

t he point at whifgh “there is an inflection in the force-elon&%tion
curve, beyond which point there is a rapid increase in the anmount| of

force required tp elongate the sanple further. The average of theg percent
avai |l abl e

Fig. 15
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54 . stretch for three sanples is recorded. Wil e the

t est “et hods descri bed above are useful for many of the web materials

of the present invention it is recognized that the test nethods may have'to
be nodified to accommopdat e sone of the nore conplex web materials

Wi thin the scope of the 5 present | (:K:éi on. VWi | e

particul ar enbodi nents of the presenﬂ.rg r]Iion have been illustrated and
described, it would be obvious to those skilled in the art that various

ot her changes and nodi fications_can be nade w thout departing fromthe
spirit and scope of the in¥@ntion/600~ It is thegefore intended to cover
I n the appended clains all su[:h changek and difications that are
w thin the scope of tQps—Lniebidilon. +—]— 1—40
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55 T CLAI M5 1. A disposabl e absorbent
article having a front waist region and a back wai st region, the absorbent
article conprising: a chassis assenbly conprising a |iquid pervious .
topsheet, a liquid inpervious backsheet joined with said topsheet, and an
absorbent core positioned between
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sai.d topsheet and sai d backsheet; and an extensible back waist feature

posi‘tioned in said back wai st region, said extensible back waist feature

joined to and extending longitudinally outwardly from said chassis :

assenbly, said extensible back waist feature conprising: (a) a hip panel

extending longitudinally outwardly from said absorbent core, said hip panel

bei ng extensible in a direction havid@) AJEctor conponent in the |ateral

di rection; (b) a central waistband panel joined to and extending

| ongitudinally outwardly fromsaid hip panel, saiqﬁgggtral wai st band pane
onpofte

bei ng extensi bl egiPpsa dir | pn hawpppg a Vi r nt A2/06he | ateral
Egkgg & ?@%? i stband panel being

direction, the extens|on of sal d)ceh
T 7 L — 2202
241

greater than the e ; :
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(c)!;'.,’-_a- pair of side panels joined to and extending laterally outwardly from
said central wai stband panel and at | east a portion of said hip panel, each
sai d side panel being extensible in a direction having a vector conponent
in the |ateral direction. 2. The absorbent article of claim1 wherein
said hip panel conprises a structural elastic-like filmweb conprising a
strai nabl e network of at |east two cgdt/gidus, distinct and dissinilar

regi ons, said st ral nabl e network including at least a first region and a
second regi on havi one. re rib-like elenments . The absor bent
article of clai m? ere| né'gggd Si neI ;saagch cc‘)gr'rsp??se f04 uct ur al

el astic-like filmwe
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56 4. The absorbent article of claim3 wherein said central wai st"Bﬁﬁ’d‘*
panel conprises a structural elastic-like filmweb.

3

stretch and extension characteristics in those zones.

These and other objects of the present invention will be more readily apparent
when considered in reference to the following description and when taken in

conjunction with the accompanying drawings.

In accordance with the present invention, there is provided a disposable absorbent
article having a front waist region and a back waist region, the absorbent article
comprising:
a chassis assembly comprising a liquid pervious topsheet, a liquid
impervious backsheet joined with said fopsheet, and an absorbent core
positioned between said topsheet and said backsheet; and
an extensible back waist feature positioned in said back waist region, said
extensible back waist feature joined to and extending longitudinally
outwardly from said chassis assembly, said extensible back waist feature
comprising:
(a) a hip panel extending longitudinally outwardly from said absorbent core,
said hip panel being extensible in a direction having a vector component in
the lateral direction;
(b) a central waistband panel joined to and extending longitudinally
outwardly from said hip panel, said central waistband panel being
extensible in a direction having a vector component in the lateral direction,
the extension force of said central waistband panel being greater than the
extension force of said hip panel; and |
(c) a pair of side panels joined to and extending laterally outwardly from
said central waistband panel and at least a portion of said hip panel, each
said side panel being extensible in a direction having a vector component in
the lateral direction.
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5. The absorbent article of claim4 wherein the extension force of said
central waistband panel is greater than the extension force of each said

si de panel . 6. The absorbent article of claim5 wherein the extension
force of each said side panel is greater than the extension force of said
hi p panel. 7. The absorbent article of claim6 wherein said SELF web of

said central waistband panel has an extgnsion force between about 10 g/cm
and about 30 g/cm at 50% ext ensi on.

The present invention provides absorbent articles such as disposable diapers,
incontinent briefs, diaper holders, training pants, feminine hygiene garments and the like,
that have an extensible back waist feature that improves the dynamic fit as well as the

10  containment characteristics of the absorbent article. Such absorbent anticles comprise a
chassis assembly preferably comprising a liquid pervious topsheet, a liquid impervious
backsheet, and an absorbent core positioned between the topsheet and the backsheet; an
extensible back waist feature having multiple panels or zones; and 2 closure system for
maintaining the absorbent anticle on the wearer,

15 In a preferred embodiment of the present invention, the absorbent article has a
T-shape comprising a chassis assembly and a extensible back waist feature disposed in
the back waist region. The extensible back waist feature provides an extensible
member that provides a2 more comfortable and contouring fit by initialty conformably
fitting the diaper to the wearer and by sustaining this fit. The extensible back waist

20 feature further develops and maintains wearing forces (tensions) that enhance the
tensions developed and maintained by the closure system. The extensible back waist
feature further provides more effective application of the diaper. The extensible back
waist feature has a central waistband panel, 2 pair of side panels, and a hip panel. Each
of the panels are designed to provide different force and exiension properties to

25  optimize the fit of the diaper. While each panel of the extensible back waist feature
may be constructed from a number of extensible materials, they preferably each
comprise a structural elastic-like film (SELF) web since a SELF web allows the
force/extension characteristics to be specifically designed for each panel and with a
minimum amount of materials (no conventional elastic materials need to be used).

30 A structural elastic-like film (SELF) web exhibits an elastic-like behavior in the
direction of elongation without the use of added elastic materials. SELF webs exhibit
at least two significantly different stages of controlled resistive force to elongation
along at least one predetermined axis when subjected to an applied elongation in a
direction paralle! to the predetermined axis. SELF webs include a strainable network

This is the replacement shee.

Date: gy AUG k



A g

55

CLAIMS
1. A disposable absorbent article having a front waist region and a back waist
region, the absorbent article comprising:

a chassis assembly comprising a liquid pervious topsheet, a liquid impervious
backsheet joined with said topsheet, and an absorbent core positioned between

said topsheet and said backsheet; and

an extensible back waist feature positioned in said back waist region, said
extensible back waist feature joined to and extending longitudinally outwardly from
said chassis assembly, said extensible back waist feature comprising:

(a) a hip panel extending longitudinally outwardly from said absorbent core, said
hip panel being extensible in a direction having a vector component in the lateral
direction;

(b) a central waistband pane! joined to and extending longitudinally outwardly from
said hip panel, said central waistband panel being extensible in a direction having
a vector component in the lateral direction, the extension force of said central
waistband panel being greater than the extension force of said hip panel; and

(c) a pair of side panels joined to and extending laterally outwardly from said
central waistband panel and at least a portion of said hip panel, each said side
panel being extensible in a direction having a vector component in the lateral
direction.

2. The absorbent article of claim 1 wherein said hip panel comprises a structural
elastic-like film web comprising a strainable network of at least two contiguous,
distinct and dissimilar regions, said strainable network including at least a first

region and a second region having one or more rib-like elements.

3. The absorbent article of claim 2 wherein said side panels each comprise a

structural elastic-like film web.
This is the replacement sheet
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4. The absorbent article of claim 3 wherein said central waistband panel comprises

a structural elastic-like film web.

5. The absorbent article of claim 4 wherein the extension force of said central
waistband panel is greater than the extension force of each said side panel.

6. The absorbent article of claim 5 wherein the extension force of each said side
panel is greater than the extension force of said hip panel.

7. The absorbent article of claim 6 wherein said SELF web of said central
waistband panel has an extension force between about 10 g/cm and about 30
g/cm at 50% extension.
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