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FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and
liners, sanitary hygiene garments, and the 1like, and more
particularly, to absorbent articles providing sustained dynamic
fit about the wearer.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear absorbent
articies such as diapers to absorb 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 in 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 elastic leg cuff
disposable diaper which has achieved wide acceptance and
commercial success.
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FIELD OF THE | NVENTI ON The present invention relates to absorbent
articles such as diapers, incontinent briefs,.  training pants, diaper

hqlders and liners, sanitary hygiene arnments, and the |like, and
more particularly, to absorbent articleséproviding sustained dynamc fit
ab?ut t he wearer. BACKGROUND OF THE | NVENTI ON
I nfants and ot her i ' '

rihe oEtlevne?'?t aﬂso% 1cies Eveabsc{ &%y to sag or gap

away from and to s11de/s11p down on the body of the wearer during
use. This sagging/gapping and sliding/slipping is caused by the
relative motions of the wearer as the wearer breathes, moves and
changes position, by the downward forces generated when the
absorbent article is loaded with body exudates, and by the
deformation 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.

Conventional disposable diapers are typically designed to fit
high on the abdomen of the wearer and down on the thighs such that
the diaper fits in the zones of the wearer that are subject to
dynamic motion ({and thus dynamic forces) during use. These
dynamic motions and forces, especially by the abdomen bulging and
contracting, tend to deform the materials making up the diaper and
tend to push the diaper away from the body. _Thus, the diaper
tends to sag/gap away from the body. The closure system of the
diaper is also typically designed to form a defined dimension of
the waist and leg openings and a line of tension (imparts a
tensile force along a line) about the wearer to secure the diaper
on the wearer. However, this defined waist dimension created by
the closure system cannot accommodate the changes in body
dimension caused by wearer movement such that the diaper tends to
slide/slip down on the wearer when the dimension of the abdomen of
the wearer becomes smaller than the defined dimension formed by
the closure. Further, when the abdominal dimension becomes larger
than the defined dimension formed by the closure system, the body
tends to push the diaper to a different position on the wearer
{typically to a smaller dimension area which is lower than the
point of initial fit) or the diaper tends to be so tight on the
abdomen that the diaper can mark the skin or be uncomfortabie to
wear. Further, the absorbent core and other stiff nonelastic
members of the diaper typically fit in the zones of the abdomen or
legs that undergo such dynamic forces that the absorbent core is
pushed downward or inward by the dynamic forces resulting in
further gapping/sliding of the product on the wearer.
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articles such as diapers to absorb and contain urine and ot her body
exudates. Absorbent articles function both to contain the discharged

mat eri al s and to i solate these materials fromthe body of the wearer and
fromthe wearer's garnents and bed cl othng. Di sposabl e absorbent articles
havi ng many different basic de5|gns are known in the art For exanpl e,
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feature which has achieved wide acceptance and commercial success
is disclosed in U.S. Patent 4,515,595 issued to Kievit and
Osterhage on May 7, 1985. An example of a disposable diaper with
an elastic leg cuff is disclosed in the previously mentioned U.S.
Patent 3,860,003. An example of a disposable diaper with elastic
side panels to fit over the hips is disclesed in U.S. Patent
4,857,067 issued to Wood, et al. on August 15, 1989. The elastic
features are designed to expand and contract with the wearer’s
motions and to maintain the fit of the absorbent article about the
wearer during use (i.e., provide sustained dynamic fit).

However, it has been found that absorbent articles having
elastic features also have a tendency to sag/gap and slide/slip
during use.

Thus, it would be advantageous to provide an absorbent
article that provides better fit, reduced leakage, and wearer
comfort. It would further be advantageous to provide an absorbent
article which has reduced sagging and gapping as well as reduced
overall sliding/slipping of the absorbent article and/or the
absorbent core on the wearer during use.

Therefore, it is an object of the present invention to
provide an absorbent article having sustained dynamic fit about
the wearer during use by reducing the sagging/gapping and
sliding/slipping of the absorbent article on the wearer.

It is a further object of the present invention to provide an
absorbent article providing increased comfort for the wearer by
providing freedom of motion for the wearer and minimizing the
effects of forces caused by wearer’s movements on product
stability.

It is also an object of the present invention to provide an
absorbent article shaped to fit within the low motion zone of the
wearer and/or to provide expansion of the absorbent article at
those portions not fitting within the low motion zone.
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2 However, absorbent articles have a tendency to sag or gap away from
and to slide/slip down on the body of the wearer during use. This
saggi ng/ gappi ng and sliding/slipping is caused by the relative notions of
the wearer. as the wearer breathes, novesdand changes position, by the
downward forces generated when the absorbent article is | oaded with body
exudates, and by the deformation of the nmaterials of the absorbent article

i tsel f when subjected % ¢S sauf:‘l'ftﬁ%"af’@e% ofbite Brfsent inygntionstyy drHYr ¢Hpi ng
and sliding/slippi gigoptient hertdbkokbartt the tpeeimeteanf| gad 1bw mpt eomizone dfeakage
and poor fit of thg. A t. &tfJ.C t rer. Convent i onal

di sposabl e di apers&aerQéa?%/giecga?cl%)q/é‘)(seéslﬁtgggutfjghF@tc i gh on the abdonmen of the
wearer and down on t hellt HisgRs skUdn fniher tahdeeh Blethd irrgssnt dRenititedoof the
wearer that are supjotde a8 ghsostBn€ artotiecomavingnah adbbsrbentlyHoas shapddortees)
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and article has sustained dynamic fit during use.

It is also an object of the present invention to provide a
closure system and containment assembly {chassis) design that
anchor the absorbent core in the low motion zone of the wearer to
enhance the sustained dynamic fit.

It is a still further object of the present invention to
provide a containment assembly {chassis) design, closure system
and an absorbent core shape cooperating to reduce sagging and
gapping as well as overall sliding/slipping of the absorbent
article during use. )

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.

SUMMARY OF THE INVENTION

The present invention provides absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and
liners, feminine hygiene garments, and the like, designed to
provide sustained dynamic fit about the wearer during use as well
as to improve the containment of body exudates and wearer
comfort/mobility. Such an absorbent article has a containment
assembly {chassis) comprising an outer covering layer typically
comprising a liquid pervious topsheet and a liquid impervious
backsheet, and an absorbent core associated with the outer
covering layer. The absorbent core is preferably designed to fit
within the low motion zone of the wearer (an anatomically low
motion zone-fitting absorbent core} so that dynamic forces
imparted by movements of the wearer on the absorbent core are
minimized. The absorbent article is also provided with a closure
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tend to push the diaper away fromthe body. Thus, the diaper tends to
sag/ gap away fromthe body. The cl osure system of the diaper is also
typically designed to forma defined di nension of the waist and |eg
openings and a line of tension (inparts g tensile force along a |Iine) about
the wearer to secure the diaper on the wearer. However, this defined wai st
di mensi on created by the closure system cannot accommpdate the changes in
body di nensi on causystiesbyfore anehorimg ethentabserbhant hattittee ahi agher weares tioo

siidefsiip down On./cPeNeRs ettt ehdRBrBENCLriiREe %g&lﬁ”%ﬁe% afdie

wear er becones snaller than e defined Menslt on he  cl'osure
Further, when the HWBeEMRE| wearifgnsi B Siewessysiepels tq‘?él"ﬂ"teﬁes'éje'fhaﬁeé

di mensi on formed byrikdyg ahieswfe teysosm fitbingbady ai eﬂ@;ﬁetﬂ? Puﬁzhgbd!ﬁ disaper
to a different pos n r [ er. di nension
area which is Iomej*row%;r?gt Fnééa?e Vﬁ? %Sogé\%{a gﬁ‘ﬂ?i"% % era 1a{‘per Eds to
be so tight on thethabdlopemot W&ﬂtmhé’iedt%ﬁéggléarw‘ lﬂ"!mefsﬂb?rﬂwperbe The

uncolm‘ or t abl en‘;[)O V&b@?rbeafuidﬁth@fe, préRrago FRether C&n@r%@ etdesc Sﬁe'a{&resdorren
or Toga that  under 96 GBSy thef BIERupe,of 8 SeiEef DBRTuales eTFeIBusned
downward or i nwar (et tfiseturgnarelestfior tags cuffsyl andh@glastic side panels that
allow freedom of movement for the wearer as well as maintenance of
forces about the body to sustain the fit of the absorbent article.
In a preferred embodiment of the present invention, the
absorbent core is designed to fit within the low motion zone of
the wearer (i.e., an anatomically Tlow motion zone-fitting
absorbent core}. By designing the shape of the absorbent core to
fit in the low motion zone of the wearer, the absorbent core is
not likely to sag/gap or slip/slide during use since the absorbent
core is positioned in the area of the wearer having little or no
dynamic motions or forces tending to cause it to gap or slip. The
absorbent core is provided with a front waist edge preferably
having an arcuate concave shape to fit below or at the abdominal
crease of the wearer. It is preferred that the curve of the front
waist edge approximate the curve of the abdominal crease of the
wearer such that the absorbent core will naturally fit into the
Tow motion zone to maximize the comfort for the wearer. The
absorbent core is also provided with arcuate concave side edges
designed to fit in the leg creases of the wearer and to define a
narrow crotch width which fits between the legs of the wearer.
These leg cutouts are positioned farther forward in the absorbent
core than the lateral centerline so that the front portion of the
absorbent core is shorter in length to fit below the abdominal
crease and to allow the absorbent core to fit higher over the
buttocks and into the lumbar curve of the back. Preferably, the
absorbent core is long enough in the back to fit upwardly over the
buttocks of the wearer into the lumber curve of the back to anchor
the back and to provide less gapping of the absorbent core in the
back to further enhance BM containment.
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further gapping/sliding of the product on the wearer.

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

el astic features about the waist, hips, er |legs. An exanple of a disposable
di aper with an el astic waist feature which has achi eved wi de acceptance and
commerci al success is dlsclosed in U S Patent 4,515,6595 issued to Kievit
and Osterhage on May 7he18sorbest aridfde eiofalsodpesferably epchivagrsr Wikth haan

elastic leg cuff iGosireckymies fon dnbiorPiE th® UskyrbeBN OIS dd: Ehe wearer.

Preferably, the closure system provides a primary line of tension
around the wearer that fits predominantly within the low motion
zone to enhance the dynamic fit and to anchor the absorbent core
in place so that it will not slip/slide during use. The primary
line of tension established by the closure system is disposed at
an angle on the wearer. In a preferred embodiment of the present
invention, the closure system is provided with angled tapes, more
preferably tapes of a specified design, to allow the wearer to
easily form the "angled" primary line of tension about the wearer.
The closure system is also provided with a landing member designed
to enhance the opportunity for the user to establish this primary
line of tension equally each time the closure system is used.

In an especially preferred embodiment of the present
invention, the absorbent article additionally comprises elastig
features positioned outside of the absorbent core to enhance the
dynamic fit of the absorbent article about the wearer in those
zones that undergo dynamic changes caused by the wearer’s
movements. In one embodiment, any zone ocutside of the absorbent
core is elasticized to provide this type of fit. In an especially
preferred embodiment, the absorbent article is provided with
elastic waist features, elastic leg cuffs, and elastic side panels
that provide elastic extensibility to provide greater freedom of
movement for the wearer and a more comfortable and contouring fit
by initially conformably fitting the diaper to the wearer and by
sustaining this fit during use.

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 understood from the following description which
is taken in conjunction with the accompanying drawings in which
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Pat ent 3, 860, 003. An exanple of a disposable diaper with elastic side
panels to fit over the hips is disclosed in U S. Patent 4,857,067 issued to
Wod, et al. on August 15, 1989. The elastic features are designed to

expand and contract with the wearer's mofions and to maintain the fit of
t he absorbent article about the wearer during use (i.e., provide sust

dynamc fit).
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provi de an

showrt ihsFigufeunt ieing ppeidbnofcut fawapmdtierthe i inventsiioface
of the diaper facing the viewer;

Figure 3 1is a fragmentary cross-sectional view of the
disposable diaper embodiment of Figure 1 taken through line 3-3 of
Figure 1 in the front waist region;

Figure 3A 1is a fragmentary cross-sectional view of an
alternative elastic waist feature embodiment taken through line
3-3 of Figure 1 in the front waist region;

Figure 4 is a simplified plan view of the disposable diaper
embodiment shown in Figure 1 showing the absorbent core in
relation to the chassis {(containment assembly) shape;

Figure 5 is a plan view of the absorbent core shown in Figure
13

Figure 6A is a front coronal view of the body of a wearer
showing certain anatomical features and the location of the low
motion zone;

Figure 6B is a back coronal view of the body of a wearer
showing certain anatomical features and the location of the low
motion zone;

Figure 6C is a side view of the body of a wearer showing the
angle of the primary line of tension created by the present
invention;

Figure 7A is a plan view of an alternative embodiment of an
absorbent core of the present invention;

Figure 7B is a plan view of a further alternative embodiment
of an absorbent core of the present invention;

Figure 7C is a plan view of a still further alternative
embodiment of an absorbent core of the present invention;
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absorbent article providing increased confort for the wearer by providing
freedom of notion for the wearer and mnim zing the effects of forces
caused by wearer's novenments on product stability. It is also an
obj.ect of the present invention to provi®8e an absorbent article shaped to
fit within the low notion zone of the wearer and/or to provide expansion of

t he absorbent article at t hgse portions t fittin not i on
zone. hﬁ) 3 plan view 0 (%4an even sﬁlw éxraﬁqruﬁ E?ﬂdﬁf ect of
t he present i nventembqﬁmmtamt;lamrabsm'@ent core of the present invention;

Figure 8 is a plan view of a preferred tape tab useful in the
present invention;

. Figure 9 is a front view of an alternative embodiment of an
absorbent article of the present invention;

Figure 10 is a plan view of a simplified diaper embodiment of
the present invention with the inner surface facing the viewer to
show the configuration of the barrier cuffs in a Z-folded
arrangement adjacent each end edge;

Figure 11 is a cross-sectional view taken along line 10-10 in
Figure 10 showing the ZI-folded segment of the barrier cuff in the
back waist region;

Figure 12 is a plan view of an alternative disposable diaper
embodiment of the present invention showing an alternative shape
for the containment assembly;

Figure 13 is a plan view of a still alternative dxsposab1e
diaper embodiment of the present invention showing an alternative
shape for the containment assembly; and

Figure 14 is a plan view of an alternative elastic side panel
configuration for the present invention.

DETAILED DESCRIPTION OF THE INVENTION

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
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
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absorbent article about the perineter of the | ow notion zone of the wearer
to achi eve sustained dynamc fit. It is a still further object of the
present invention to provide an absorben% article having an absorbent core
shaped to fit in the | ow notion zone of the wearer so that the absorbent

article has sustained dynamc fit during use.

the present invent;ﬁgsvattg m/iﬂgt@d ClogSthep &Y Sof 2 s=f>g,taaémw$tya§§enbly

Is al so an obj ect of

|t
[3)
(chassis) design that anchor t absqgrbent core in_the | ow notiqn zone of
the wearer to enhdh@k ?’Ff’é’ s‘{?st“QF nEEAUThathPRTYe; manipulalive s parts; ﬁl’f‘efﬁrther
obj ect of the pressparatavenddéroand dinerovidderederedtenbotimatt af sendtisprifenbassi s)

design, closure systen,a %eagﬁgéﬂ?minf&g?ﬁh?{?tﬁé"-”@xﬁrt??} ”Eis?gséb@? uce
saggi ng and gapping as well as overall_sliding/slipping of the sqr bent
article during usebsorbentrggticiandisneiefO.oppaat B 5igurgel pr 8sdsed iMRTAIAL | on

w [l be nore readithy rppadeigerrefergottsiaflabesrbent raef kilenpaetadiy kerd éyl ow ng

description and whgp, Lakel | RofQRbA"5EAORs Whid 1L RGrRGEOMPRAY 1 Bgkr Wb NS
of the wearer. It should be understood, however, that the present
invention is also applicable to other absorbent articles such as
incontinent briefs, training pants, diaper holders and liners,
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 except in the side panels wherein
the elastic is left in its relaxed condition) with portions of the
structure being cut-away to more clearly show the construction of
the diaper and with the portion of the diaper which faces awd}
from the wearer, the outer surface, facing the viewer. As shown
in Figure 1, the diaper 20 comprises a containment assembly 22
preferably comprising an outer covering layer comprising a liquid
pervious topsheet 24 and a liquid impervious backsheet 26 joined
with the topsheet 24, and an absorbent core 28 associated with the
outer covering layer, preferably being positioned between the
topsheet 24 and the backsheet 26; elastic side panels 30; elastic
leg cuffs 32; elastic waist features 34; and a closure system
preferably comprising a dual tension fastening system. The dual
tension fastening system preferably comprises a primary fastening
system and a waist closure system. The primary fastening system
preferably comprises a pair of securement members, preferably tape
tabs 36, and a landing wmember 38. The waist closure system
preferably comprises a pair of first attachment components 40 and
a second attachment component 42. The diaper 20 also preferably
comprises a positioning patch 44 located subjacent each first
attachment component 40.

The containment assembly 22 is shown to have an outer surface
46 (facing the viewer in Figure 1}, an inner surface 48 opposed to
the outer surface 46, a front waist region 50, a back waist region
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SUMVARY OF THE | NVENTI ON The present invention provides absorbent
articles such as diapers, incontinent briefs, training pants, diaper
hol ders and liners, femnine hygiene garnents, and the Ilike, designed
to provide sustained dynamic fit about the wearer during use as well as to
i nprove the containment of body exudates and wearer confort/mobility. Such
an absorbent article has a containment assenbly (chassis) conprising an
outer covering | ayaroppypidc &b Ithe clowpt iwsi stg regilon i dander wiepipherypbiefetisand a
liquid | mpervious d*a?%@hgft hea&gemdabssoafb%ﬂé @REAnAGIOEERRBTY Wht khithe
outer covering layer. The absqrbent core is ra%q{abl esigned to fit
within the |ow notthen!oaghbdésal § g%éF‘érdefé?{%é t(‘)‘rﬁaﬁaollltl F%{;\/e T3 &hE
zone-fitting absordesfynatedr €yorgo ehthatdgelyStarind Haskcess! iedgmriBed Whitrotérent s
of the wearer on the 1%?%%&‘??% wiAr FeRbRi 281 tHatl 2 &Mapelhes aReANnheddscafteticl e is
al so provided with a closure

in terms of having a pair of waist regions and a crotch region

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

terminology, the diaper is described as having only waist regions,

each of the waist regions including 2 portion of the diaper which

would typically be designated as part of the crotch region). The

inner surface 48 comprises that portion of the containment

assembly 22 which is positioned adjacent to the wearer’s body

during use {i.e., the inner surface 48 generally is formed by at

least a portion of the topsheet 24 and other components joined to

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

the containment assembly 22 which is positioned away from the

wearer’s body (i.e., the outer surface 46 generally is formed by

at least a portion of the backsheet 26 and other components joined

to the backsheet 26). The front waist region 50 and the back

waist region 52 extend, respectively, from the front end edge 56

and the back end edge 58, respectively, to the lateral centerline

66. Each waist region comprises a central region 60 and a pair of

side panels which typically comprise the outer lateral portions of

the waist regions. The side panels positioned in the front waist

region 50 are designated front side panels 62 while the side

panels in the back waist region 52 are designated back side panels

64. (While it is not necessary that the pair of side panels or

each side panel be identical, they are preferably mirror images of

one of the other). In a preferred embodiment of the present

invention, the back side panels 64 are rendered elastically

extensible at an angle to the lateral direction as shown by the

lines of activation in Figure 1 to form elastic side panels 30.

{The lateral direction (X-direction or width) is defined as the

direction parallel to the lateral centerline 66; the longitudinal

direction (Y-direction or length) being defined as the direction

parallel to the longitudinal centeriine 67; and the axial
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5 systemfor anchoring the absorbent article on the wearer to sustain the
dynamc fit of the absorbent article about the wearer throughout wearing.
The cl osure systemis designed so that a primary line of tension, fitting
at an angle to the body, is forned to seture the absorbent article on a
wearer in a manner that does not contribute to sagging or sliding of the

For T11ting about TRECAE r i FEsIn Oho SAAEST BT T rdparad, e viifa; " o°
features, el astic diegtéerd bstending tirasgh theitbickpeseps tt!haﬁ’aéﬁﬂ 8% )f r eedom of
movenent for the wear gg 2 ye Yelow@Sa e?éﬁ@@n&@a@fmefx@r@re&hab@ubeﬂm hady to
sustain the flt of the % sor bent artl g % R f? %R %boqigent of
the present inventhgsh t h¢,dopsheet 24 and the backsheet 2b have and widt

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 the periphery of the

containment assembly 22. The periphery defines the outer

perimeter or, in. other words, the edges of the containment

assembly 22. The periphery comprises the longitudinal edges 54,

the front end edge 56, and the back end edge 58.

Figure 2 shows a plan view of the diaper 20 with the inner

surface 48 facing the viewer with portions of the topsheet 24 and

the elastic leg cuffs 32 being cut away to more clearly show the

construction of the diaper 20. As shown in Figure 2, each elastic

waist feature 34 preferably comprises an unitary

waistcap/waistband 70 formed from 2 single piece of elastomeric

material. The elastic leg cuff 32 comprises a gasketing cuff 74

and a barrier cuff 76. The barrier cuff 76 comprises a barrier

flap 77 having a proximal edge 78 and a distal edge 79, and a

spacing elastic member 80. The distal edge 79 is secured to the

topsheet 24 laterally inward of the proximal edge 78 in the front

waist region 50 and preferably laterally outward of the proximal

edge 78 in the back waist region 52 such that the barrier cuff 76

is inflected to form a flipped out barrier cuff. The elastic side

panels 30 each generally comprise the back side panel 64 and an

elastic side panel member 82 operatively associated with the back

side panel 64.

Figure 3 is a cross-sectional view of the diaper 20 taken

along section line 3-3 of Figure 1 in the front waist region 30.

The absorbent core 28 is disposed between the topsheet 24 and the

backsheet 26, the topsheet 24 and the backsheet 26 extending

beyond the front waist edge 84 of the absorbent core 28. The

elastic waist feature 34 comprises a unitary waistcap/waistband 70

formed by a single piece of elastomeric material operatively

associated with the topsheet 24. The unitary waistcap/waistband

70 has an elasticized waistband portion 71 and a waistcap portion

. \F}
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absorbent core is designed to fit wthin the | ow notion zone of the wearer
(i.e.,- an anatomcally low notion zone-fitting absorbent core). By
de5| gnl ng the shape of the absorbent core to fit in the | ow notion zone of
the wearer, the absorbent core is not ligely to sag/gap or slip/slide
during use since the absorbent core is positioned in the area of the wearer
having little or no dynam c notions or forces tending to cause it to gap or
slip. The absorbeit. cofke | ®1mtovizédd weiistbaad f rromt ionai 81 ddgeopsrativehbl y

having an arcuat e,coneavg ﬁh%ﬁeeiaetfdaﬁubetloawaefnﬁb éJﬁ&ﬁQﬁOﬁHJ'ﬁééntC'tﬁ@SG of
the wearer. It is pre err%@t%ggb %arng ront ISt ejg

approxi mate the cffid ¢y ¢ i YRS a%‘eéuﬁq‘“e?hé‘e?ﬂfax\a DIPERT SHE ¢t he
absorbent core wi ht anaidresivieyasf ii$ kinowro it Hbe lardy svogs dn aoment @ asbidinéde t he
confort for the ye rtggndnEd?FFg ?pg%ﬁ,et or& P4 72s Qgsgmﬁr,gydugeq”mtlgh@r cuate

concave si de edges e5| e Ie ses._0 and to
define a narrow cwetséhang BRM 1Y LIRNHi HaS Batn éelség%m{)f‘ ?}\%S%gg
These | eg cut out sggy e TR Sirokixaddedoar Bheaf fthe V\ansltaap pérd iatb J@r benformen‘e t han

the lateral cent er{'gogfd S§ ttF@tfrtnE? Jnggg%ep(gpt 'ﬁ-@fé}fabhh}e@t@éeﬂr Rehtegpr e is

shorter in length crease dnd to al]ow the
absor bent core towkist tmggh@r of\tée absarbent core 28 and the front end edge 56,

by joining a segment of the waistcap portion 72 to the topsheet 24
by attachment means (not shown) such as an adhesive bead so as to
form a seal along the proximal edge 88. The distal edge 90 is
disposed longitudinally inward of the proximal edge 88, and in the
view shown, is not secured to any underlying elements of the
diaper, particularly the topsheet 24, so that the waistcap portion
72 may be spaced away from the topsheet 24 so as to form a
channel. The channel is open and able to restrain, contain, and
hold body exudates within the diaper. A reinforcing strip 92 is
secured to the backsheet 26 so as to form the landing member 38.
The reinforcing strip 92 allows the first fastening component of
the tape tab to releasably adhere to the second fastening
component 39, the outer surface of the reinforcing strip, without
tearing or puckering the reinforcing strip 92 or the backsheet 26.
{Alternatively, the reinforcing strip could be positioned between
the backsheet and the absorbent core to internally reinforce the
landing member -- the outer surface of the backsheet.)

The containment assembly 22 1is shown 1in Figure 1 as
comprising the main body {chassis) of the diaper 20. The
containment assembly 22 comprises at least an absorbent core 28
and preferably an outer covering layer comprising the topsheet 24
and the backsheet 26. When the absorbent articie comprises a
separate holder and a liner, the containment assembly generally
comprises the holder and the liner (i.e., the containment assembly
comprises one or more layers of material to define the holder
while the liner comprises an absorbent composite such as a
topsheet, a backsheet, and an absorbent core.) For unitary
absorbent articles, the containment assembly comprises the main
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buttocks and into the |lunbar curve of the back. Preferably, the absorbent
core is long enough in the back to fit upwardly over the buttocks of the
wearer into the |lunber curve of the back to anchor the back and to provide
| ess gappi ng of the absorbent core in theldback to further enhance BM

cont ai nment . 6 The absor bent

article is also preferably provided with a closure systemfor anchoring the
absorbent article Ghrucherdusdr &he digpsremdbh othenefeatys, addadsieni Podhtles a
primary |ine of terempagitar diapdr tsheuotesy.erThubatthé idost Fineemnzszantlyy 22vfoRi n

the | ow nmotion the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet is
liquid pervious permitting liquids {e.g., urine} to readily
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 is made
of a hydrophobic material to isolate the wearer’s skin from
liquids contained in the absorbent core that is treated on at
least one side with a surfactant to allow liquids to readily
penetrate through its thickness.

In a preferred embodiment of the present invention, at least
a portion of the topsheet is subjected to mechanical stretching in
order to provide a "zero strain" stretch laminate that forms the
elastic side panels. Thus, the topsheet 1is preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the topsheet will, wupon mechanical
stretching, be at least to a degree permanently elongated such
that it will not fully return to its original configuration. In
preferred embodiments, the topsheet can be subjected to mechanical
stretching without undue rupturing or tearing of the topsheet.
Thus, it is preferred that the topsheet have a low cross-machine
direction {lateral direction} yield strength.

There are a number of manufacturing techniques which may be
used to manufacture the topsheet. For example, the topsheet may
be a nonwoven web of fibers. When the topsheet comprises a
nonwoven web, the web may be spunbonded, carded, wet 1laid,
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
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zone to enhance the dynamc fit and to anchor the absorbent core in place
so that it will not slip/slide during use. The primary |line of tension
established by the closure systemis disposed at an angle on the wearer. In
a preferred enbodi nent of the present imyention, the closure systemis
provided with angl ed tapes, nore preferably tapes of a specified design, to
allow the wearer to easily formthe "angled" primary |ine of tension about
the wearer. The cdbmshﬂeZsyBi @sed Berxlisp the dernlddtaple hieagihafitheng" mefdrer

desi gned to enhan&etg({gg Pite th'd{}‘iﬁgy%fﬂ'hgﬁhh%fua%eﬁeés‘i Siﬁ:tu@bis' §%Wb552@“ gary

line of tension e uaI osure stem1|s

especial |y prefer SARHE Nt Sft"!’ﬁ'@ebr'@éeﬁlba ‘r?v\%?ﬂgf"brfm’f H@‘“&bé%rtﬁent
article additi onadbloyt @5npfrlsesh edudsdbie fopahastess pasuficomed bytvErdtecof t he

absorbent core t o, gnhagcg,%ﬁﬁnd%qa%ge,fn {mgh p%e@bg Sptggpt &rt‘{;%@, about

t he wear er I n those zones that under yna hanges caused
wear er' s movement@ssachised e, pdssdtheedisio °’28n§' out si de of the absorbent
core is elasticized tThe propsticdt mhispngﬁmeormﬁ ddjacent nthenbodly parifadel 94 pfef erred

enbodi ment, the algoy bgﬁ’rfﬂen@rctoh?'zﬁ én% P %‘f&%‘%ﬁbﬂ‘% n@b?@ {to"‘?ﬂdﬂtoft‘ﬁ@t“re&

el astic Ieg cuffs, el as st de rovi
extensibility to bﬁFWie% X B&t%ﬁaqm&@d@ﬁ?’ﬁf (not shown) such as those well

known in the art. Suitable attachment means are described below
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 intermediate member(s)
which in turn are affixed to the other element. --In a preferred
embodiment of the present invention, the topsheet and the
backsheet are Jjoined directly to each other in the diaper
periphery and are indirectly joined together by directly joining
them to the absorbent core by the attachment means (not shown).
In an alternative embodiment, the absorbent core need not be
joined to either the topsheet or the backsheet such that the
absorbent core is allowed to "float" between them.

The backsheet 26 is impervious te liquids {e.g., urine} and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet prevents the exudates
absorbed and contained in the absorbent core from wetting articles
which contact the diaper such as bedsheets and undergarments. The
backsheet may thus comprise a woven or nonwoven material,
polymeric fiims such as thermoplastic films of polyethylene or
polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet is a thermoplastic
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novenent for the wearer and a nore confortable and contouring fit by
initially conformably fitting the diaper to the wearer and by sustaining
this fit during use. BRI EF DESCRI PTI ON OF THE DRAW NGS

VWil e the specification concludes with ciqins particularly pointing out and
distinctly claimng the subject matter which is regarded as formng the
present invention, it is believed that the invention will be understood
fromthe foll owi ndfithesavinptd dmickhésshof $remibouti & 03D mimutc 6iaoirl s itbhattche

acconpanyi ng dr awiggs hﬂ(@hﬁﬁﬁs).

In a preferred embodiment of the present invention, at least
a portion of the backsheet is subjected to mechanical stretching
in order to provide both a "zero strain® stretch laminate that
forms the elastic side panels and, if desired, to prestrain the
portion of the backsheet coinciding with the elastic waist feature
or any other elastic feature. Thus, the backsheet is preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the backsheet will, upon mechanical
stretching, be at least to a degree permanently elongated such
that it will not fully return to its original undistorted
configuration. In preferred embodiments, the backsheet can be
subjected to mechanical stretching without undue rupturing or
tearing. Thus, it is preferred that the backsheet have an
ultimate elongation to break of at least about 400% to about 700%
in the cross-machine direction as measured using a method
consistent with ASTM D-638. Thus, preferred polymeric films for
use as the backsheet contain a high content of linear low density
polyethylene. Particularly preferred materials for the backsheet
include blends comprised of about 45-90% 1linear low density
polyethylene and about 10-55% polypropylene. Exemplary films for
use as the backsheet of the present invention are manufactured by
Tredegar Industries, Inc. of Terre Haute, Indiana under the
designations X-8323, RRB220 blend for certain blown films, and
RR5475 blend for certain cast films.

The backsheet 26 is preferably embossed (typically, to a
caliper of about 0.127 mm (5.5 mils)) and/or matte finished to
provide a more clothlike appearance. Further, the backsheet may
permit vapors to escape from the absorbent core (i.e., breathable)
while still preventing exudates from passing through the
backsheet.

The backsheet 26 is positioned adjacent the garment surface
96 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown)} such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
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7 like designations are used to designate substantially identical

el ements, and in which: Figure 1 is a plan view of a di sposabl e di aper
enbodi ment of the present invention having portions cut-away to
reveal underlying structure, the outer sygface of the diaper facing the

Vi ewer; Figure 2 is a plan view of the disposabl e di aper enbodi nent
shown in Figure 1 having portions cut-away with the inner surface of the

di aper facing the 28 bywer yniform chitgnuwons3laysr affadhgsient ar yatteoss- skget iodnal

view of the di sposg,?gg:ivgl a&eraneqppﬂl rgipngeﬁf,.a@ 9"1‘55‘5 1 Lﬁ]ﬁg t(nr q;#gﬂ ljgne 3-3
of Figure 1 in the front waist regro IS a ntary
cross-sectional vi¥Rebean AQ“Q%Y?F&W\F@ Qﬁ"&s*ﬁqeé f/%’P%ttOf E%ltséﬂéfé%éﬂl%nt

taken t hrough |i nemaBufhcofiredi ur Centurn Adhesiveont Insai 8f CeEgimius;, Chio dndgure 4

is asinplified pln@@ké@eg\’\ésofler}tn?y %b??p;oﬁf?tplb? lﬂiag%ﬁler Company of St. Paul,
Minnesota and 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 Waist-Containment Garment" which issued to Minetola
and Tucker on March 4, 1986. An exemplary attachment means of an
open pattern network of filaments comprises several lines of
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, 1984,
Alternatively, the attachment means may comprise heat bonds,
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 absorbent core 28 may be any absorbent means which is
capable of absorbing and retaining liquids such as urine and other
certain body exudates. As shown in the drawings, the absorbent
core 28 has a body surface 94, a garment surface 96, side edges
98, a front waist edge 84, and a back waist edge 86.

The absorbent core 28 may be manufactured 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
polymer fibers or mixtures thereof including coform, chemically
modified or cross-linked cellulesic fibers, tissue including
tissue wraps and tissue laminates, absorbent foams, absorbent
sponges, superabsorbent polymers, absorbent gelling materials, or
any equivalent material or combination of materials. The
configuration and construction of the absorbent core may also be
varied (e.g., the absorbent core may have varying caliper zones,

This Sheet Has Been Replaced

Sl |11 11




enbodi mrent shown in Figure 1 showing the absorbent core in relation
to the chassis (contai nnent assenbly) shape; Figure 5 is a plan view
of the absorbent core shown in Figure 1; Figure 6A is a front coronal
view of the body of a wearer show ng certéin anatomnical features and the
|l ocation of the low notion zone; Figure 6B is a back coronal view of
L b ont o oGP SR 2 AL R, o 6P o B gy b gL
wear er show ng t hdewgidy eargfon hiewen iavarage bigie wfighbnriquisitiereapres;byr t he
present inventioNpay comphh GUrGhelArl Snofe Phaybryi @W Qhr@duddsher Nfd Vestal _
enbodi nent of an apsorbent core of .the present invention, Figure 7B is
a plan view of a RATYRER SR i°\f/et§%'rb?ﬁf|°%qf 6P &Sl ldyr hBHEveEor B8 of t he
present inventiongcompatiblRi githe thC design ploathingi end dheainienddd fuse tdferthe
alternative enbodighgnt, Of FARRADSQROCHzeCARE Bfe (180 ReRE COIpat YCHF QRe
absorbent core may be varied to accommodate wearers ranging from
infants through adults.
An exemplary absorbent structure for use 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 With Dual-Layered Cores" issued to Weisman,
Houghton, and Gellert 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 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; and U.S. Patent 5,147,345, entitled "High Efficiency
Absorbent Articles For Incontinence Management" issued to Young,
La¥on, and Taylor on September 15, 1992; also describe absorbent
structures that are wuseful in the present invention. A
particularly preferred absorbent core is a dual layer structure
having an acquisition core of chemically stiffened crosslinked
cellulosic fibers and a storage core comprising a mixture of wood
pulp fibers and superabsorbent particles such as disclosed in U.S.
Patent Application Serial No. 07/843,706, entitled "Absorbent
Article With Elastic Waist Feature and Enhanced Absorbency®,
allowed, filed on February 28, 1992, by Alemany and Clear. In
these embodiments, the acquisition core may have any desired
shape (it 1is preferably smaller in top surface area than the
storage core} with the storage core having the preferred shapes as
described herein.
Figures 6A and 6B show front and rear coronal views of a
wearer showing where the low motion zone of the wearer is located.
The Tow motion zone is delineated by the shaded zones in the
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Figure 7D is a plan view of an even still further alternative

enbodi-nent of an absorbent core of the present invention; Figure 8 is
a plan view of a preferred tape tab useful in the present invention;
Figure 9 is a front view of an alternatiyg enbodi nent of an absorbent
article of the present invention; Figure 10 is a plan view of a
sinplified diaper enbodi nent of the present invention with the inner
surface facing thdrefiager tAs gpGiied hey cidaf RBRL0AY | oh e wRYrebar Eheer"lewffs in

a Z-fol ded arrangegeith ssheBCigndefemednteRearedle zone or area of the body which

despite dynamic movements remains substantially undeformed or
undergoes very little motion. As shown in Figure 6A, the low
motion zone is bounded by the arcuate line in the hypogastric
abdominal region connecting each anterior superior iliac spine,
*S*, through the crease or fold created by the rectus abdominus
muscle, hereinafter the abdominal crease, "T". The abdominal
crease is typically the fold or flexion crease of skin or muscle
created by the abdomen when the wearer goes into a sitting
position. The low motion zone is bounded on each lateral side by
an arcuate line connecting the anterior superior iliac spine
through the perineum along the inguinal ligament under the gluteus
maximus (along the gluteal fold) to about the posterior inferior
iliac spine, hereinafter the leg crease, "L". As shown in Figure
6B, the low motion zone is bounded on the posterior of the wearer
by the line connecting the posterior inferior iliac spine over the
glutecus maximus and along the lumbar curve of the back, "R" (the
small of the back). For purposes of the present invention, the
low motion zone alse includes the zone or area of the gluteous
maximus {although not shaded in Figure 6B) despite the fact that
the gluteous maximus undergoes some dynamic motion since the
forces generated in this zone caused by the wearer’s movements
tend to push up the absorbent core over the buttocks into the
lumbar curve to enhance the fit of the absorbent core and the
diaper rather than degrade such fit.

Figure 5 shows a plan view of a preferred shape for the
absorbent core 28 of the present invention. The shape of the
absorbent core 1is designed so that the absorbent core fits
substantially within the low movement, low distortion area (the
low motion zone) of the anatomy of the wearer. This anatomically
Tow motion zone-fitting absorbent core results in better fit, less
distortion and movement of the absorbent core during wear, less
bunching and roping of the core materials, and greater wearer
comfort and mobility. Superior fit 1is achieved with this
absorbent core design because the shape is matched to the wearer’s
anatomy so that there is less gapping, bunching and slumping of
the absorbent core. Sustained dynamic fit is achieved because the
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Figure 11 is a cross-sectional view taken along line 10-10 in Figure 10
showi ng the Z-fol ded segnent of the barrier cuff in the back wai st region
Figure 12 is a plan view of an alternative di sposabl e di aper enbodi nent of
the present invention show ng an alternﬁgive shape for the contai nnent
assenbl y; Figure 13 is a plan view of a still alternative di sposable
di aper enbodi nent of the present invention showi ng an alternative shape for
t he contai nnent agsertehy;corBdis designb@Uioe cdvkri Shadepp@msVoifWhef waalter’s

alternative el ast} .0 anel | Qurat,i pr.e I v i.on.
DETAI LED DESCRI Pﬁ"&&&%&é@w&ﬁ%{o%g e ?&é q'&’é’ %’%%ﬁe‘?’e?ﬁ%]‘tgf hﬂ‘ ?g%"’r%
"absorbent articldgringefweps sushddbatcedt @& che captdbed divgm Eentigibialbody
exudates, and, #RfmgSPeehd idsalekYon RS QESrel dtodeingThehiieferabfr RFLEd

against or in praximty.fq tRG-829Y 1QtalddC it rodnd ERI0IL BlnEPNLRI N the

fit below or into the abdominal crease, the wearer’s stomach has a
reduced tendency to push the absorbent core down and cause the
diaper to sag. Thus, the absorbent core remains substantially
within the low motion zone of the wearer. Since the absorbent
core is subjected to less dynamic forces caused by wearer
movements because the absorbent core is within the low motion
zone, the absorbent core also has less of a tendency to slump or
rope. Wearer comfort and mobility is improved due to the
decreased bulk of the absorbent core and the fact that the stiffer
materials of the absorbent core are not positioned in zones
subject to wearer movement.

The absorbent core 28 is shown in Figure 5 to comprise a
front section 100, a back section 102 contiguous with the front
section 100, a front waist edge 84, a back waist edge 86, and side
edges 98. The absorbent core 28 additionally has a 1lateral
centerline designated 104 and a longitudinal centerline designated
106. The front section 100 and the back section 102 extend,
respectively, from the front waist edge 84 and back waist edge 86
toward the lateral centerline 104 to the point corresponding to
the centerpoint of the arcuate leg cut outs of the side edges 98,
which is designated the crotch point 108.

As shown in Figure 5, in order to securely fit below or at
the abdominal crease of the wearer, the front waist edge 84
preferably has a substantially arcuate concave shape. As used
herein, the term "arcuate” refers to lines other than a straight
line although certain segments of the line may be straight line
segments. The term "concave" is used to denote an arcuate line
wherein the normals to the curve converge. The arcuate concave
shape of the front waist edge 84 generally corresponds to the
abdominal crease and is defined in an anatomical sense by three
points on the front waist edge corresponding to three points on
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vdri ous exudates discharged fromthe body. The term "di sposable” is used
herein to describe absorbent articles which are not intended to be

| aundered or otherw se restored or reused as an absorbent article (i.e.,
they are intended to be discarded after single use and, preferably, to be
recycl ed, conposted or otherw se disposed of in an environnentally

conpati ble manner). A "unitary" absorbent article refers to absorbent
articles which ar ehd qieale.of The two points of the front waist edge 84 farth@st

e T e R S
corvespond to a point adjacent each anterior superior iliac spine
of the wearer. Thus, these two points are designated "hip points®
110. The third point 1is the point along the Tongitudinal
centerline 106 of the absorbent core 28 generally in line with the
navel of the wearer typically defining the lower point on the
abdominal crease of the wearer. This point is designated the
"abdominal point" 112. It has been found that the hip points 110
and the abdominal point 112 have certain defined dimensions and
relationships that do not vary significantly across wearers in
comparable weight ranges. The hip points 110 are laterally spaced
from another by a lateral distance, "H", less than or equal to
about the lateral distance between the anterior superior iliac
spines of the intended wearer. The abdominal point 112 is
longitudinally spaced inward from the hip peoints 110 by =
longitudinal distance, "D*. It has been found that the ratio
(H:D) of the lateral distance between the hip points 110, H, to
the longitudinal distance between the hip points 110 and the
abdominal point 112, D, should fall within a certain specified
range in order for the front waist edge 84 to follow the abdominal
crease of the wearer. The ratio H:D is preferably between about
6:1 and about 9:1, more preferably between about 7:1 and about
8:1. The distance between the hip points 110 can be easily
selected based on targeted wearers and is preferably between about
14 c¢m and about 24 cm for wearers ranging from about 9 kgs to
about 21 kgs. A table of ranges of hip point distances for given
sizes of contemplated wearers is: birth - 5 kgs: 6 cm - 12 ¢m; 6
kgs - 9 kgs: 11.4 cm - 17.6 cm; 10 kgs - 13 kgs: 14.5 cm - 18.8
cm; 14 kgs - 21 kgs: 16.8 cm - 24 cm. While the curve connecting
the hip points 110 and the abdominal point 112 can be any desired
shape including straight line segments, it is preferred that the
shape of the curve generally follow the curve of the abdominal
crease. It has been found that the curve following the abdominal
crease is generally an arc having a radius sufficient to fit the
hip points 110 and the abdominal point 112. Using curve fitting
techniques, a planar curve {rotated 29° into the x-y plane of the
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separate holder and liner. A preferred enbodi nent of an absorbent article
of the present invention is the unitary di sposabl e absorbent article,

di aper 20, shown in Figure 1. As used herein, the term"diaper" refers to
an absorbent article generally worn by i Ak ants and i nconti nent per sons t hat
I's worn about the Iower torso of the wearer. It should be understood,

however, that the S | icable t her. S rbent
articles such as | #15 bV 1éﬁrhasS!{e%h ’ﬁ) ﬂ‘@%aﬁ?{”?"‘ﬁf‘ rlt) ¢ RO 32 and
liners, femnine rajagwngnﬁ Faedenis, 2 Dodynoméall ickeve havmgFti@mreeuwps a pl an
view of the di apery/ g&bsei) t#a@rdiheﬂféntcoém@fttnwrh idhdi b Sarkl preterdbly: a =

uncontracted stat uced contraction pulled out
?ﬁg?ssr’ Wé-pe. n ﬁﬁgfgéﬁg‘g tic is left inits relaxed

except in the sid
condition) with porti dhe shhpe le€ Hter sisieurdgelsedhgfctite abstyberd nwree2ilaarly

show the Constructdbeﬂgneé W%rsbxeees %dcmioﬂttﬂ? Mer kt o QitdiRetd aRgr

whi ch faces away fromth out er rface,.  facin he ewer .
shown in Figure 1crf'?fé’sd?a E‘U 5‘8&‘[9% e é" ohtPar hip8n °a‘8‘§ %Pi’ Z%ME
preferably conpri sveg the mmtecks_c@m ithg lumper auowprdfsithg tacki qUhel pidevi ous
topsheet 24 and a h?&“b@' ﬂhgget{a%%_%e bﬁg%%ﬂ‘t’eﬁﬁetvﬁgup'aﬂ@% BlitdckdSebithg heC

24, and an absorben core assocl ate

The leg segment 114 has a substantially arcuate concave shape
to fit within the leg creases. Along the arcuate curve forming
the leg segment 114 is a point designated the “"crotch point" 108
which corresponds to the narrowest portion of the absorbent core
28 in the leg segments 114. While the curve forming the leg
segment 114, including the crotch point 108, can be any desired
shape including straight line segments, it is preferred that the
shape of the curve generally follow the curve of the leg crease..
It has been found that the curve is generally an arc having a
radius sufficient to fit the crotch point 108 through the 1leg
creases. Using curve fitting techniques, a planar curve (rotated
31* into the x-y plane of the absorbent core) which has been found
to approximate the arc of the leg crease is a polynomial curve
having the equation: y = a+tbx+cx2+dx3+exd+fx+gx® wherein the
coefficients a, b, ¢, d, e, ¥, and g are preferably: a =
-0.02015642, b = 0.02621513, ¢ = 0.055790377, d = -0.03472119, ¢ =
$.034448752, f = 0.000858783, and g = -0.0022505.

In order to provide optimum fit of the absorbent core 28 in
the low motion zone, the crotch points 108 are preferably
positioned more toward the front of the absorbent core 28 such
that the front section 100 is preferably shorter in longitudinal
length than the back section 102. The front section 100 will thus
fit lTow on the wearer to fit below or at the abdominal crease
while the back section 102 preferably extends over the buttocks
into the Tumbar curve of the back. Therefore, the crotch points
108 are preferably positioned forward of the lateral centerline
104 of the absorbent core 28. The ratio of the longitudinal
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outer covering |layer, preferably being positioned between the topsheet 24
and the backsheet 26; elastic side panels 30; elastic leg cuffs 32; elastic
wai st features 34; and a closure system preferably conprising a dual
tension fastening system The dual tensiddn fastening system preferably
conprises a primry fastenlng systen1and a wai st closure system The

primary fastening stem.p r,SES air..of. s r efen nbers,
preferably tape taﬁ E%éf g g éﬁdPﬁ °hé§bés §§"9”“+H@?m§ﬁ ﬂF %I ure
system preferably mprsesé@nalwaisr thys praferatdytarepvarnthaporhpvhidnls 40 and a
second attachnent conppietitefd widtheofdtiabsorber! 8srepzebetwabh the QFREdrSes a

B0 e bont ai Wk 108y a9 358" FEbURER bt 3bMRRGIT I TRIELE 4

(facing the viewerinpnovadgfit day  thanweaneer skivilecthe4agreimboséddtht @an heanyut er

surface 46, a frongidep}, st r89hPe@d thabatle ¥aieh wi€Q 88 narrow enough to
provide a comfortable fit on the wearer as well as optimal
absorbency. It is preferred that the crotch width be small so
that the absorbent core not bunch when the wearer’s legs are
closed. However, reducing the crotch width reduces the amount of
absorbent material available in the zone of typical Tiquid
deposition. If highly absorbent materials are used that provide
sufficient capacity in this portion of the absorbent core, the
crotch width can be greatly reduced so that the crotch width is
small enough so that the absorbent core comfortably fits between
the leg creases when the legs of the wearer are closeq.
Nevertheless, with most absorbent materials commonly used in
diapers or other absorbent articles, the crotch width may need to
be wider than the width of the wearer’s body with the legs
together so that the absorbent core will still have sufficient
absorptive capacity. The shape of the leg segments, however,
allow the side edges to conform to the low motion zone leg creases
with minimal bunching and distortion. In alternative embodiments
(and especially with stiffer absorbent materials), the absorbent
core may be provided with means for providing enhanced bunching of
the core material such as predisposed score lines, notches, or
cut-outs of material. For the absorbent cores depicted in the
drawings, it has been found that the crotch width should
preferably be no greater than about 3 inches (7.5 cm), more
preferably between about 1 1/2 inches (3.78 cm) to 2 1/2 inches
(6.35 cm}, most preferably about 2 inches (5 cm).

The buttocks segment 116 of the side edge 98 1is contiguous
with the leg segment 114 and comprises that portion of the side
edge 98 extending from the leg segment 114 to the back waist edge
86. The buttocks segment 116 can be any desired shape.
Preferably, the buttocks segment 116 is designed so that the
buttocks segment 116 fits over the buttocks of the wearer into the
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10 52 opposed to the front wai st region 50, and a periphery which is
defined by the outer edges of the contai nnent assenbly in which the

| ongi tudi nal edges are designated 54 and the end edges are designhated front
eénd edge 56 and back end edge 58. (Wi 2® the skilled artisan will
recogni ze that '‘a diaper is usually described in ternms of having ahpair of
wai st regions and.a .crotch re n betwe he waj st in this
application, for SEFRRT EY¥Y6 ?) 8rl?ﬁck §§y hg (pge %‘L:F%*’%J]H%%tcrs%‘% 8s

havi ng only wai st Figyieohs thedmhtttﬁﬂcﬁmmm 346 risgesmestiaity udichij iaepor(hi on of

t he di aper which ‘&Qkﬂ@hi WHh&ﬁ'a'nh‘ P&afiea gﬂaffﬁd'tﬁﬁgﬂt?@cfﬁzapfdﬁrgaﬁﬁ ot Glfe
region). The |nner | ses tha ontalnnent

or of
assenbly 22 which? gssﬁ‘ﬁgﬂ‘ﬁgdqggj Lt epfefers ﬂ-ﬁ r%éé 1opar B’o Ter¥idgruse
(i.e., the inner gdjzsf‘taceswés pgeaier &l the beck waisédrdgjorat | east a portion of

the topsheet 24 and offehQOUPRRCHLE ds0b14fle laBsorbent core 28 may alse have
a number of different shapes. For example, the back waist edge 86
may be arcuate or rectilinear or combinations of both. Further,
recesses may be cut out of the back waist edge 86 to control
bunching. In a preferred embodiment as is shown in Figure 5, the
back waist edge 86 is rectilinear and parallel to the lateral
direction.

Thus, the absorbent core 28 has an overall modified T-shape
that fits securely within the low motion zone of the wearer.

Figure 7A shows an alternative embodiment of an absorbent
core of the present invention. The absorbent core 728 has an
overall "whale" shape. The front waist edge 84 and the 1é§
segments 114 are identical to the absorbent core depicted in
Figure 5. The buttocks segment 116 of the side edge 98 has a
substantially arcuate convex shape to conform most closely about
the buttocks. As used herein, the term "convex" denotes an
arcuate line wherein the normals to the curve diverge. The back
waist edge 86 has a substantially arcuate convex shape so that the
absorbent core 728 fits conformably in the lumbar curve of the
back of the wearer and so that the absorbent core shape enhances
the formation of a primary line of tension directed at an angle on
the wearer’s body.

Figure 7B shows a further alternative embodiment of an
absorbent core of the present invention. The absorbent core 728’
has a "modified whale" shape. The front waist edge 84 and side
edges 98 are identical to the absorbent core depicted in Figure
7JA. The back waist edge 86 has a substantially arcuate convex
shape having a recess 710 wherein the recess 710 is formed by a
segment of the back waist edge 86 having an arcuate concave shape.
This recess enhances containment of fecal matter deposited within

the diaper.

This Sheet Has Been Replaced

AT PP SIS Saerre o 10 wotro l



the topsheet 24). The outer surface 46 conprises that portion of the

contai nnent assenbly 22 which is positioned away fromthe wearer's body
(i.e., the outer surface 46 generally is formed by at |east a portion of
t he backsheet 26 and ot her conponents joi2hed to the backsheet 26). The
front waist region 50 and the back waist region 52 extend, respectively,

fromthe front end ed d.the back. end, edge 58, respectjvely, to the
| ateral centerline 66. E&’E?n?a/aﬁhg‘fs Fegﬁ‘gh o §1é§”¥t&\é‘?1tef“5‘?dl‘|”%r&| 8h o and
a pair of side panatissrhent cor¢ pbithal gresednpmiestionhe Toeitabsorbatecate P28t ons

of the waist regi q?éoa;[h@le%ﬁe uge;{aglx S}ﬁ9§l t YRR efdnl H\%tf E@t 788 ,ﬁ% ,egi on

50 are designated nt. side while the sid back
wai st region 52 ar"@CEl’e]s!PWatSéEPeo&@Re‘?l He REEALIed 89 the( \MF‘P"@ |f‘“i'e§tFR5‘t
necessary that theThealey odgmentdelplaned ddentiesic o sihdeatparisnt bevrie dehotni Gial |

they are preferablmpmer Bor E@P%%%to%i(s O%gm%{t & 8§ t‘h%r Lrﬁuat%}oﬁvel?cr ?9; rred

embodi nent of the sent inven are re Sered
elastically ext ensti“bF%n arm éﬁshﬁéP%eWoatt"Hé that E‘ftéPC'iil r egi Barka¥aishosdsepy t he

| ines of activati @§ his Elngmaaﬂe tcamfear phapbasd ithasitie gaoebent3Core( The’

lateral direction (X gc{oﬁr%n%@ln \ﬁ%d]tﬁ%,?{l %pr’éf 5fet§ea§ﬁc§(h§ndj'g5 a5bt Vhe

parallel to the |ateéer cen ongl
absorbent core 728” enhances the formatwn of a primary line of

tension directed at an angle on the wearer’s body. The
Tongitudinal distance between the hip points 110 of the front
waist edge 784 is significantly shorter than the longitudinal
distance between the hip points of the absorbent core shown in
Figure 7A. This shape for the absorbent core 728’’ provides
improved fit with reduced core bunching, especially at the front
and crotch of the absorbent core 728'‘. The narrower crotch width
and front waist edge help in preventing core bunching from the
wearer’s thigh movements. While the "spade" absorbent core 728°°
is useful in any of the containment assembly chassis shapes
disclosed herein, it has been found that the spade absorbent core
728°' is especially useful in an overall stretch chassis absorbent
article such as is shown in Figure 9.

Figure 7D shows an even still further alternative embodiment
of an absorbent core of the present invention. The absorbent core
728''" has a “"modified whale" shape. The shape of the absorbent
core 728’’’ is similar to the whale absorbent core shown in Figure
7A except that the back waist edge 786 has a rectilinear shape
generally parallel to the lateral direction.

While the absorbent cores of the present invention may be
positioned in a containment assembly having various sizes and
shapes, it is preferred that the containment assembly also have
certain shapes to better fit the absorbent core inte the low
motion zone of the wearer and reduce gapping of the containment
assembly. Thus, as shown in Figure 1, the containment assembly 22
preferably has a front end edge 56 having a substantially arcuate
concave shape and a back end edge 58 having a substantially
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direction (Y-direction or |length) being defined as the direction parallel
to the longitudinal centerline 67; and the axial direction
(Z-direction or thickness) being defined as the direction extending
t hrough the thickness of the diaper 20.) 25 Figure 1 shows a preferred
enbodi ment of the diaper 20 in which the topsheet 24 and the backsheet 26
have | ength and wi dth di nensions generally |larger than those of the-
absorbent core 28.arthatet opyheethafel afid thwatmcksheetshaie oft dedfteeyoend t he

edges of the absorgptseCo1Bwddnb FrbfebRPYddePtMbkns; ro@irerdtRf ¥119f dishsed
about the stomach of the wearer and can preferentially be disposed
below the stomach so that the stomach will tend to not rub, abraid
or otherwise press outwardly against the front end edge. 1In a
particularly preferred embodiment, the stomach will overhang the
primary line of tension so that hoop stresses against the diaper
are controlled and sustained. The back end edge 58 preferably has
an arcuate convex shape so that when the diaper is worn, the back
end edge 58 is oriented diagonally downwardly across the hips
toward the front of the wearer. Thus, the back waist region 52 is
perched or otherwise supported through the small of the back so as
to prevent the containment assembly 22 from interfering with the
wearer’s body during movements and to anchor the angled primary
1ine of tension about the wearer from the lumbar curve of the back
over the hips to under the abdominal crease. An arcuate convex
shape for the back end edge 58 also tends to reduce gapping in the
back waist region 52.

Figure 12 shows an alternative embodiment of a containment
assembly shape of the present invention wherein the back end edge
58’ has a substantially arcuate convex shape with the curvature of
the back end edge being continuous from one longitudinal edge 54
to the other longitudinal edge 54. Thus, not only the central
region 60 of the containment assembly 22‘ has such an arcuate
convex shape, but alsoc the back side panels 64 have the same
shape. This shape configuration for the back end edge enhances
the formation of a continuous primary line of tension at an angle
to the body of the wearer since the forces may resolved along the
continuous curve of the back end edge. Further, this shape for
the containment assembly 22’ improves the application of the
diaper and the initial fit since the back end edge 56’ tends to
follow the curve of the shape of the body of the wearer and the
tape tabs naturally follow the angle of the landing member.

Figure 13 shows a further alternative embodiment of the
present invention of a containment assembly shape wherein the back
end edge 58" has an arcuate convex shape in the central region 60
and a separate arcuate convex shape in each back side panel 64.
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contai nment assenbly 22. The periphery defines the outer perineter
or, in other words, the edges of the containment assenbly 22. The

peri phery conprises the |ongitudinal edges 54, the front end edge 56, and
the back end edge 58. Figure 2 shows a plan view of the diaper 20 with
the inner surface 48 facing the viewer with portions of the topsheet 24 and
the elastic leg cuffs 32 being cut away to_nore clearly show the
construction of tWihdthisepverall abapshcima inf!esigon é"’?“tseaéh*elaégt‘i’e(f’v\%ﬂ st
feature 34 PﬁQﬁ!@r@&kYEnd eagzmsa*r S@8respamiing tonitharbpundarsésc ap/ thed st band

70 fornmed froma Sﬁ{\g??ﬁdpéﬁqc“? 6§4w§wg§:§9n§arc'kcs%t P#a%ﬁ[he ﬁl,%lswegaheg cuf f

32 conprises a ga$ barT arrier cuff
76 conprises a bashaper of | tp backasndngdge p'rgﬁxﬂﬁﬁ‘lﬂeédge"sﬂép%tﬁdmh Briidesl edge

79, and a spaci nggplasti G TReg6a 80theThf5de %h@l ecﬁj@g%‘79hass asSeusp@didro the
topsheet 24 | ater

d
region 50 and pr eg‘é’tdé‘b syaqeag@pag 137 gpﬁgx% g(?n&a?e[ %Eapﬁr 6&:@%:&&%! ?m"/:g | Inst he
back wai st regi oné®2and ux fsepdrate tareuatar edngpvec ahdpe7En jegch rﬂ"P'etctSééﬁ tPandlor m a
flipped out barrigs (Gdbdby Jmnﬁlga%é Cin161Q i RRR8i M s 30" Pachigengraferyed

ggg‘r);{;sseweaggglépgﬁoggne&ft f’hié g%{gﬁ?nmer% assem%'IySIde R neclurv rﬁpgrof8€he
central region 60 of the back end edge 58" matches the curvature
- of the central region 60 of the front end edge 36". More
preferably, the curvature of the back side panels 64 matches the
curvature of the front side panels 62. With this arrangement, it
is easier to manufacture the diapers continuocusly on a high speed
production line since the side panels can be inwardly folded and
the diaper folded in half with only one cut needing to be made tp_
form the arcuate end edges such that the single cut forms both the
back end edge 58" of one diaper but also the front end edge 56" of
the subsequent diaper. In addition, there is no wasted material
and no scrap material that needs to be thrown away due to the
single cut at the end edges such that the cost of the end product
should be less. As will be recognized by those of skill in the
art, there may be other shapes for the back end edge and the front
end edge which allows such manufacturing ease.

It has been found that there is a preferred relationship
between the placement of the absorbent core 28 and the placement
of the back end edge 58 of the containment assembly 22 to provide
the preferred anchoring of the product about the wearer and the
fit of the absorbent core in the low motion zone. As is shown in
Figure 4, this relationship is defined by two longitudinal
distances on the containment assembly 22. The first distance is
the longitudinal distance from the abdominal point 112 of the
absorbent core 28 to the lateral line connecting the crotch points
108 of the side edges 98 of the absorbent core 28. This front
length distance is designated "A". The second distance is the
Jongitudinal distance between the lateral line connecting the
crotch points 108 and a point on the back end edge 58 of the
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si de panel 64. Figure 3 is a cross-sectional view of the diaper 20
taken al ong section line 3-3 of Figure 1 in the front waist region 50. The
absorbent core 28 is di sposed between the topsheet 24 and the backsheet 26,
t he topsheet 24 and the backsheet 26 ext#hdi ng beyond the front wai st edge
84 of the absorbent core 28. The elastic maist feature 34 conprises a

uni tary wai stcap/ wai stband 70 fornmed by a single piece of elastoneric

mat eri al operatlvél‘?%s@ﬁcﬁéﬁea"%‘i‘l'ﬂ‘f‘ﬁ% f¥iehae 84,  Thie (bark afgpath
wai st cap/ wai st bandistinbadsadeseymsbd CiBzed Inahat beond famdt tian THe asticaof

wai stcap portion the back length to the front length (B:A) is %?eferabiy greater
than about 1.5:1, more preferably between about 2.0:1 and about
3.0:1, with a target for most diapers of about 2.5:1. This ratie
between the back length, B, and the front length, A, alliows the
back end edge 58 to be positioned in the lumbar curve of the back
and the front waist edge 84 of the absorbent core 28 to be
positioned at or below the abdominal crease of the wearer. Thus,
a line of tension {primary line of tension) can be developed
around the wearer from the lumbar curve of the back over the hips
to under the abdominal crease to anchor the product on the wearer.
As shown in Figure 6C, this ratioc also defines an angle, «a,
between the line connecting the lumbar curve of the back and the
navel, a lateral line with respect to the diaper, to a point below
the abdominal crease of greater than about 5°, typically from 5°
to about 60", preferably from about 5* to about 30°, more
preferably from about 10* to about 20°, most preferably about 15°.
As discussed hereinafter, 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.

The diaper 20 is provided with a closure system {closure
means) for anchoring the diaper about the wearer throughout the
diapers use so the diaper has a reduced likelihood to sag/gap and
slide/slip during use. The closure system provides a line or
lines {zone) of tension {(hereinafter, the primary line of tension}
substantially about the perimeter of the low motion zone that
imparts anchoring forces to maintain the position of the diaper
throughout wearing. As shown in Figure 6C, the primary line of
tension is disposed at an angle, a, to the horizontal on the body
of the wearer (an angle to the lateral direction of the diaper)
such that the primary line of tension extends from around the
lumbar curve of the back {the small of the back) over the iliac
crest of the hips to below the 1ine of the abdominal crease.
Thus, the primary line of tension is disposed in the zone of
minimal changing body dimension, a sustained wearing position
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72. The elasticized waistband portion 71 is operatively associated
in an elastically contractible condition adjacent the front end edge 56 by
a wai st band securenent neans (not shown) such as an adhesive as is known in
the art so as to forman el asticized wai @g8band. The waistcap portion 72
Is contiguous wth the waistband portion 71 and has a proximl edge 88
and a distal edge 90. The proxi mal edge 88 of the waistcap portion 72 is
formed i nboard of thé-frbt PEIRredItnsdl Jeatierans yrtletdisresedhaver oibe wai st
edge 84 of the absgydbesit ceotie 2Qutdads thwidusomhichindnedgee Sd Bycrpdieniing a

O oo oo EhEARGRAES Al=fienk )L ch MRS el PecE Lo
proxi mal edge 88. stabildzes apndedipdntring sagfhgpigeforeisgivhieh nadinyainnvibed of
t hg plr oxi mal | Edgﬁt;ﬁﬁﬁtﬁlﬂgof nwehgsw;ieeWotshwm,weiausernegcrsemt g“;é Qﬁa;wo ishat
eV el eyl Sy A3 GRS i HIE DRGSR o5 o8 %ub"e
form a channel . ThHitecRanithe wevespda afid thd| vearer rest tdmi the dorgaiaf, tAd hol d
body exudates W t hindrddied iciBRY - of A thei MfaE€ihan St I 13 9daded. SETHSr QRgTe@ t he
backsheet 26 so asprtirgaxjyofmeto ttlan%qgrlx Qgea%ﬂ?rth?éagtlosure 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 1longitudinal direction. The normal anchoring forces

created by the primary line of tension {another vector component

of the angled primary line of tension) anchor 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 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

redmarking 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. In an especially preferred embodiment of the closure

system of the present invention, the primary line of tension is

continuous about the back and hips of the wearer to further

enhance the magnitude of the anchoring forces. The overall design

of the containment assembly 22, the elastic waist feature 34 in

the back waist region 52 {the back waist feature}, and the elastic

side panels 30 (particularly the activation of the elastic side

panels 30 at an angle) allow a continuous primary line of tension

to be provided in the diapér.

Since the primary line of tension is to be disposed at an

angle to the lateral direction to provide its anchoring function,

the closure system is designed tc provide an angled closure

mechanism to insure such a primary line of tension is imparted to
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The reinforcing strip 92 allows the first fastening conponent of the tape
tab to rel easably adhere to the second fastening conponent 39, the outer
surface of the reinforcing strip, without tearing or puckering the
reinforcing strip 92 or the backsheet 2&% (Alternatively, the reinforcing
strip could be positioned between the backsheet and the absorbent core to
internally reinforce fhe Iandln%]nenber -- the %Eter surface of the

t

backsheet .) e dI8PRAI nHENTC ! QLB nBYSFeB MaYs LAY PP SE) gupimber 4af
conprising the dHiferedtofiastefinhasysiteds fof prohidingli@pengle@Oprimarphdine

contal nent assenbt yeddofi P 38 e, kﬁ@%ﬁoﬁ@eaﬁmpm sERNE iR o

preferably an outer coveri ng risin P
backsheet 26. VhBHMERE féB%QS‘r’B%nWS&?"E i cI Tae c?}r?ﬁﬁ"'eseséfs Faparddisignael bér and
a liner, the contgidhoeni pesttentlfy tigerdastlit wadstfieatars trhahdofrdst vamst t he

ner (1-e. jLne FAfhR! QRENG: B52RRl % SRR SPHANA0H TP Y T

material to defln der conprlses a sorb
conposi te such asthg cdpsumeesysten, mayepuprdsa a fyhy leagth fstangentystenr e, )

For unitary absopstaplesaicfi fil1es ledgip FAR1bRIM ¥ Sleng S HeNTHi Y ToseD riins €55 1 he
main Patent 4,701,176 issued to Wilson, et al. on Octocber 20, 1987.
Most preferably, as is shown in Figure 1, the closure system
comprises a dual tension fastening system designed to create the
angled primary line of tension as described herein and to
dynamically create/maintain tension, preferably another angled
line of tension, through the elastic waist feature 34 in the front
waist region 50 (hereinafter, front elastic waist feature} so that
the front elastic waist feature also has sustained dynamic fit.
As shown in Figure 1, the primary fastening system comprises
a securement member, preferably tape tab 36, disposed adjacent
each longitudinal edge 54 in the back waist region 52, and at
least one landing member 38 disposed in the front waist region 50.
Each securement member preferably comprises a tape tab 36 having a
first fastening component 37. The landing member 38 comprises a
complimentary second fastening component 38 engageable with the
first fastening component 37. An exemplary primary fastening
system wherein the first and second fastening components each
comprise mechanical closure elements comprising hook and Tloop
fastening materials is disclosed in U.S. Patent 4,963,140 entitled
“Mechanical Fastening Systems With Disposal Means For Disposable
Absorbent Articles" issued to Robertson and Scripps on October 16,
19%80. A primary fastening system having combination
adhesive/mechanical closure elements is described in U.S. Patent
4,946,527 entitled “Pressure-Sensitive Adhesive Fastener and
Method of Making Same" issued to Battrell on August 7, 1990. In a
preferred embodiment of the present invention as is shown in
Figure 1, the primary fastening system comprises an adhesive tape
tab fastening system comprising a tape tab 36 having a first
fastening component 37 comprising an adhesive attachment layer,
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13 structure of the diaper with other features added to formthe conposite
di aper structure. Thus, the contai nnent assenbly 22 for the diaper 20
generally conprises the topsheet 24, the backsheet 26, and the absorbent
core 28. The topsheet 24 S ceppl i ant, soft feeling, and
non-irritating to the wearer's skin. Further, the topsheet is liquid
pervious permtting liquids (e.g., urine) to readily penetrate through

its thickness. Aanduit Basdéng mepteined hanyng e spedidf festering tomnenentnidde

range of material somptiging@Sa RQAPEPcIMAaREripr BRI §4inadl etb fRMBacIBRESL Wised
DT ™) ©F PR Ofr DORYRED L5 ot B lyshRELRe (S osed 930 ©"
U.S. Patent 3,848,594 entitled "Tape Fastening System For
Disposable Diaper" issued to Buell on November 19, 1974; and the
adhesive tape tabs, reinforcing strip, and indicia means disclosed
in U.S. Patent Bl 4,662,875 entitled "Absorbent Article” issued to
Hirotsu and Robertson on May 5, 1987.

Each securement member of the primary fastening system is
intended to provide a fastening means for engaging the landing
member so as to provide a secure, preferably a variable
positioning, side closure for the diaper that anchors the
absorbent core in the low motion zone of the wearer. Thus, the
securement member comprises a fastening component. Each
securement member also preferably comprises a means for
positioning the fastening component adjacent the landing member so
as to achieve the side closure. Thus, the securement member may
comprise any of the well known configurations and means for
achieving a side closure on a diaper such as {i) a patch or strip
of a fastening component disposed to form a portion of the inner
surface of the diaper, an inner fastening member (e.g., U.S.
Patent 4,610,682 issued to Kopp on September 9, 1986; and U.S.
Patent 3,141,161 issued to Farris on July 21, 1964) or (ii} a tape
tab having a fastening component positioned thereon.

As shown in Figure 1, each securement member preferably
comprises a tape tab 36. The tape tabs 36 must be able to be
secured to the landing member 38 so as to provide a primary line
of tension through the diaper at an angle to the 1lateral
direction. Thus, the tape tab 36 is generally shaped and oriented
to allow the first fastening component 37 te engage the second
fastening component 39 of the landing member 38 so as to provide a
primary line of tension at an angle to the lateral direction,
preferably through the diaper substantially about the Tow motion
zone.

Figures 1 and 8 shows a preferred embodiment of a preferred
tape tab 36 of the present invention. The tape tab 36 is joined
to the backsheet 26 to create a fixed portion 122 {i.e., that end
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fibers (e.g., polyester or polypropylene fibers), or a conbination of
natural and synthetic fibers. Preferably, the topsheet is made of a

hydr ophobic material to isolate the wearer's skin fromliquids contained in
t he absorbent core that is treated on at 3lleast one side with a surfactant

to allowliquids to readily penetrate through Its thickness. In a
preferred enbodlnent of .t he present east a ortlon of. the
topsheet is subj ectfeling 5a%éﬁ%ﬂf’é%ﬁd t %f ?&u J&FH@r myny b‘ité‘v?)de the zero

strain"” stretch | a!mpaatiﬁ) tdvathas oamthemealemmt wiichsiidethgparabl portion Tiads,
the  topsheet ' 6.ePf %9{ ARk Vol RO 9 5@%& comgaouspfdeftﬁé aﬁ'xxd ;fUr@mbl €,

but not necessar y e astoneri c, t gpsheet

upo
mechani cal st r et chiZdgthabe 1htdispesed %‘baé B‘éd%eeéapﬁ@}?m?ﬁeﬂ’fqeyd’eﬂgoﬁ@)@t"éhwsuch
that it will not faithdrdlgtheyond ahé tisngitudindl edgensd gud adhiabnis grasppd efyer r ed

enbodi nents, the ttglgs@1 ?%req.a?n b{acﬁt%eﬁ,; eq ! rngé:t@lni”gealweg%rzrreggtg%gthout

undue rupturing or tear t he
t opsheet have a | oWrtiadsd2fmbs nke BRoxdmal; cﬁqgftl b&sercér‘t’(ﬂiufﬂésctft"orbheylfé*ﬂ

strength. Theeet ne 182 NUhEst 9 daBui2e;t Whi Ngideoriynicdyes M0OL chrheay be
used to manufacture tHe: R NG8 as £ p WHPIS: hd'G DARENGSInt ™4, The
distal edge 128 has an upper point 136 and a lower point 138. In
preferred embodiments of tape tabs of the present invention, the
tab portion 124 is 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. Thus, the upper point 136
of the distal edge 128 is disposed at an angle to the lateral
direction from the top point 132 of the proximal edge 126, and
preferably the bottom point 134 of the distal edge 128 is disposed
at an angle ({not necessarily the same angle} to the lateral
direction from the bottom point 134 of the proximal edge 126. 1In
the embodiment shown in Figure 8, the sidelong edges 130 are
curved to allow angled taping in order to follow the diaper
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 124 on the landing member 38 so as to accommodate the
diaper design. Further, the curved shape of the sidelong edges
130 of the tab portion 124 allows high tape placement in the back
waist region 52 yet allows low tape placement on the landing
member 38 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 124 also accommodates the leg of the wearer in that if
the tape tab was positioned too low on the product, marking could
pccur on the legs of the wearer which would negatively impact
comfort and fit.
It has been found that the angle formed between the proximal
edge 126 of the tab portion 124 and the distal edge 128 of the tab
portion 124 should be less than about 30°, preferably between
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be a nonwoven web of fibers. When the topsheet conprises a nonwoven

web, t-he web may be spunbonded, carded, wet |aid, neltblown,

hydr oent angl ed, conbi nati ons of the above, or the like. A preferred
topsheet is carded and thermal |y bonded3py neans well known to those
skilled in the fabrics art. A preferred topsheet conprises staple |engt
pol ypropyl ene fibers having a denier of

14 about 2.2. Assbastds*henéi shout hdl'tempre Prafareblyemgtveeni phaus” 19%efasds t

those fibers havipgye leengihf't Q?eﬁtraﬁl?{a%ou@mut t1b5aﬁ3rﬁiﬁxr(39e @86 dngle of

Preferably, the tfoQShF the gzaper (?nSIt?\e ag'ht fro@ababp%%wn lép having an
angle greater than about 30° tends to cause the primary line of
tension to be very narrow through the tape tab which may result in
tape rotation or product rotation due to the non-resoived forces
set up in the tape tab. The tape tab would also not follow the
angle of the product to set up the angled primary line of tension
of approximately 15°.

In a preferred embodiment of the tape tab 36 as shown in
Figure 8, the fixed portion 122 is between about 28 mm and about
30 mm long in the lateral dimension, the tab portion 124 is about
35 mm (1.375 in) long in the lateral direction, and the overall
width of the tape tab in the longitudinal direction is about 29 mm
(1.125 in). The angle between the proximal edge top point 132 and
bottom point 134 and the distal edge upper point 136 and lTower
point 138, respectively, of the tab portion 124 is about 20° so
that the longitudinal distance between the top point 132 or the
bottom point 134 of the proximal edge 126 and the upper point 136
or lower point 138 of the distal edge 128 is about 13 mm (0.5 in).
(The distal edge 128 of the tab portion 124 may also be provided
with rounded corners to eliminate the possibility of harsh corner
edges contacting the wearer’s skin so as to prevent stomach and
leg red marking.}

As shown in Figure 2, the preferred tape tab 36 also
comprises a release portion 140 joined to the topsheet 24. The
release portion 140 allows the tab portion 124 to be inwardly
folded during manufacture to protect the first fastening component
37 (adhesive attachment layer) from contamination or delamination
prior to use. The tab portion 124 is preferably shorter in the
lateral direction than the release portion 140, preferably about 3
mm {1/8 in) in a preferred embodiment as shown in Figure 2, so
that it is easier for the diaperer to initially grasp the tab
portion 124. (Alternatively, the tab portion 124 may be longer in
the lateral direction so that the grip tab on the distal edge 128
of the tab portion 124 extends beyond the release portion 140.)
The release portion 140 extends inwardly from the longitudinal
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about 25 g/nmferr]. A suitable topsheet is manufactured by Veratec, Inc., a
di vi si~on of International Paper Conpany, of Wal pole, Massachusetts, under

t he designation P-8. The topsheet 24 is positioned adjacent the body
surface 94 of the absorbent core 28 and iy preferably joined thereto and to
t he backsheet 26 by attachnment neans (not shown) such as those well known
i.n the art. Suitable attachnment neans are described below wth respect to
joining the backshesige 26 tin ¢efreanb$mbddemmsomef®&b1Mm&edamb&kﬂpoidae term

Jotned encompassgar P gihabE ofis UIISEROYIBY ShEMS LS ¢ LESHLY fEour e

to the other ele |X|n ment her
el ement, and coW@ﬁréﬂTlﬁ‘? &eefﬂpet keb é‘ﬁeh%ﬁtra‘i‘%fer’M| ielet 1the sdaskisd to
the other el ement gide afaheKimegbdrh8? elesultitg tid hoviec bRt e d PEWIIRILGSH ohi Ch

in turn are afflxqq tochd8n ﬁt#aféese%%’lﬁ&t B%\ctlbg c%?Jr%fgsEgrﬁi enbodi nent of the

present invention, the t ops Shee I'ned directly to
each other in the di agér B Berpatdyvey dﬁ@fﬁVEdld@WP@@EPVSJ@fne@thgéthmﬁ by

directly joining txlneentt‘rtm I e abstorgaetioncoze &y th@eeﬁﬁélc‘fﬁ‘ﬁmtaﬁﬁﬁd}s penot
show) . In an al t optive, SIDUIRAL: LOEWBRS05DENL COLS, Nsed, Nl b of ned

to either the tops or eet _SucC
1rect10n to provide the angled primary tension line desired. For

example, a rectangular tape tab such as is 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 containment assembly such
that the tape tab is disposed at an angle to the lateral direction
of preferably between about 5° to about 30°, preferably from about
15* to about 20°, to provide an angled primary line of tension.
While such a tape tab will adequately work with many embodiments
of the present invention, it is not as preferred as the tape tab
36 shown in Figure 8.

The flexibility of the materials making up the various
portions of the tape tab has also been found to be important in
avoiding skin marking of the legs and waist of the wearer. Stiff
tape tabs have a tendency to mark the skin since they are not
flexible enough to bend or flex when the wearer moves and
generates forces against the tape tab. The flexibility of the
tape tabs is an especially important design parameter for the tape
tabs of the present invention due to the high tension created in
the diaper along the side panels because of the elastic side
panels 30 and the fit provided by the diaper 20. Thus, in an
especially preferred embodiment of the present invention, at least
the tab portion 124, and preferably the fixed portion 122 and the
release portion 140 are manufactured from materials which are
extremely flexible. While the flexibility of the tape tab
materials can be measured in a number of ways, it has been found
that there is a preferred test method for measuring the
flexibility of the tape tab materials. Using a Flexural Bending
Test, as defined hereinafter, each of the various portions of the
tape tabs, particularly the tab portion 124, should have a Bending
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absorbent core is allowed to "float" between them The backsheet 26 is
imperwious to liquids (e.g., urine) and is preferably manufactured froma
thin plastic film although other flexible liquid inpervious materials nmay
al so be used. As used herein, the term3%lexible" refers to materials

whi ch are conpliant and w |l readlly conformto the general shape and

contours of the hygy Bofhe, . Therhacksheel. RRavepla sg eudabes ahgorbed

and contained in the AbsorBent cor e fr articl
di aper such as bed@h%éﬁ@ﬂahUm@né%rgamﬁBnmﬁre Preéesabk sisset thapy abouks 20
conprise a woven Qiamgiwoven material, polymeric filnms such as

{heropl st 1 1LTE O BRl a1 0 OO OB o SETP 9P e

backsheet is a theatwpkhspreferably a polyethylene film. Tape materials suitable
for use as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or
Y-8030 as are available from the Minnesota Mining and
Manufacturing Company of St. Paul, Minnesota. Preferred tape tabs
including a pressure-sensitive adhesive for the first fastening
component are available from the Minnesota Mining and
Manufacturing Company under the code number XPF-3062. A preferred
release portion include that available from Minnesota Mining and
Manufacturing Company under the code number KS-0076.

Figure 12 shows an alternative embodiment of a securement
member of the present invention. The securement member comprises
an inner fastening member 1200 positioned on the inner surface 48
of the back side panels 64. The inner fastening member 1200 has a
securement portion 1202 and a release portion 1204. The
securement portion 1202 has a first fastening component 1237
preferably comprising a layer of adhesive disposed on it to form
the side closure of the diaper. The release portion 1204 serves
to protect the first fastening component 1237 from contamination
prior to use of the diaper. The securement portion 1202 is
preferably folded over onto the release portion 1204 during
manufacture such that the user would release the securement
portion 1202 from the release portion 1204 prior to use. The
securement portion 1202 need not be joined to the back side panel
64 such that only the securement portion 1202 need be folded over
or the securement portion may be secured to the back side panel
such that the back side panel along with the securement portion
need to be folded over onto the release portion 1204. As shown in
Figure 12, the securement member 1202 is positioned laterally
outwardly from the release portion 1204; however, the position of
each may be reversed, if desired. Figure 12 also shows that the
inner fastening member 1200 has a generally rectangular shape and
is disposed at an angle to the lateral direction to enhance the
formation of the angled primary line of tension. Alternatively,
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15 filmhaving a thickness of fromabout 0.012 mMmm (0.5 mls) to about
0.051 "M (2.0 mls). In a preferred enbodi nent of the present

i nvention, at |least a portion of the backsheet is subjected to mechani cal
stretching in order to provide both a "z8Fo strain" stretch |am nate that
forms the €lastic side panels and, if desired, to prestrain the portion of

t he backsheet coingidin ith the elastic waist feature or an f he
elastic feature. Tﬁﬁs’,n"?ﬁ\gaﬁgegﬁg%g%'?bersmaﬁr’éafvgraé’lgl Q(}%ST (fﬁ&%ﬁ’ab'f ¥ mﬁogrfe
preferably drawabshepe ofiuthe ¥abt poridareserhrelepselpastionesfi the tape tathahown he

backsheetl W : I, ﬁpgmgureﬁo;hﬁﬂi wéurs_tjs.let qhé n?mfyibefaatedia@sﬁemb& 3288 9k Se |
ndi st or  ed conf | GUERTROIELY | ROy B8 o 1588 nttic Ford8) &+ ¢ BadRendbtoan be
subj ect ed t o nechafiusteding tcomtophiing23d ndodermusehbear apgieri ng or tearing.
Thus, it is preferrgdant Rdternkii®e BRSIESRARL ofNANE tHR Wabi MELribed
elongation to breahlérglfn’a hel ?&%B p%?&%tn éln%oto/ﬁet gelaelajgeu%aoy?tionomay comprise the
same element such as that shown in Figure 12 except that the tab
portion extends laterally outwardly from the longitudinal edge.
Thus, the fixed portion is secured to the inner surface of the
containment assembly and coated on its exposed surface with a
release coating such that the tab portion may be laterally
inwardly folded by the manufacturer to protect the first fastening
component. The advantage of such a construction for the tape tabs
of the present invention is that only one layer of tape tab
material is joined to the containment assembly in the portion of
the back side panel containing a portion of the tape tab such tha;t
the flexibility of this portion of the back side panel is enhanced
to thereby reduce the possibility of skin marking of the wearer.
The first fastening component 37 of the securement member
forms the closure between the securement member and the
complementary second fastening component 39 of the landing member
38. Thus, the first fastening component 37 provides a means for
engaging the complementary second fastening component 39 of the
landing member 38 to maintain the first waist region 56 and the
second waist region 58 in an overlapping configuration to provide
a secure side closure for the diaper 20. Further, it is preferred
that a diaper fit a range of different size wearers and that the
fastening system be simple and easy to use. Therefore, the
fastening components should allow for variable positioning of the
zone of closure so that the diaper may fit a range of sizes of
wearers while also being simple to fasten with minimal effort.
The fastening components thus preferably comprise any of the well
known attachment means for achieving an adjustable positioning
closure as defined hereinafter. Examples of such adjustable
positioning attachment means include an adhesive attachment layer
such as pressure-sensitive adhesives as are known in the art,
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in the cross-nmachine direction as neasured using a nethod consistent with
ASTM D-638. Thus, preferred polyneric filns for use as the backsheet

contain a high content of linear |ow deﬁgl ty polyethylene. Particularly .
preferred materials for the backsheet | ude blends conprised of about
45-90% linear |low density polyethylene and about 10-55% pol ypropyl ene.

Exenplary films f rcgm%aﬁ%aﬁebe%émekumf%hﬁod@cr ¢28hidg REA 18T e

manuf act ured by e ndustri e Terr.e. Haut e, nd| ana ynder the
desi gnati ons X- 831?39 %%%’Qeg maéﬁrda?%yr cphasi%e PabTIRES 135 AR KAOHR RRSWPS bl end
for certain cast d4ntlner a combivetbaclofhedhes2ée/mechpnedadr abdsure mbtasatk,

(typically, to a @k'?serhepéln?mﬁtd c-oed "I tho resplld Sto) tﬁwa@;]t ”‘T;‘tg%f"s?heet

finished to prOV| a nore c e appearance. Further
may pernit vapor sS¥s&€escape fromthe absorbent core (i.e., breathable)
while still preventiheg fiexudZeeenidgr ocomppeesisi Y t4r dugdosed henbathesheet .

The backshoot 26 J2uRAsht balled aghanshtist By 884TSBar S iSO fiba Lid®

absorbent core 2 nmeans (not
shown) such as tms@easwéﬂatkmmh th@ tsa@ramqnt Mﬁbereﬁarﬁpwtam@em%ﬁfksﬁéet 26

may be secured tapehgesiemdmcmencd. € For example, the topsheet 24 or the
backsheet 26 may be manufactured from a material that mechanically
engages the landing member 38 (the topsheet 24 or the backsheet 26
being a unitary fastening component}. Alternatively, a discrete
patch or strip of material may be joined to the securement member
(a separate fastening component). Preferably, the first fastening
component 37 is a separate material, such as an adhesive
attachment layer or a mechanical closure element, positioned on
and joined to the tape tab 36. The first fastening component 37
preferably comprises an adhesive attachment layer coated on the
tab portion 124 to form the fastening surface of the tape tab 36.
In addition, the first fastening component 37 may be
positioned anywhere on the securement member. For example, the
first fastening component 37 may be positioned in the back side
panels 64 adjacent the longitudinal edges 54. (Exemplary examples
of this construction are shown in U.S. Patent 4,610,682 issued to
Kopp on September 9, 1986; and in U.S. Patent 3,141,161 issued to
Farris on July 21, 1964; and Figure 12.} When the securement
member comprises a tape tab, the first fastening component 37 is
preferably positioned either on all or at least a portion of the
tab portion 124. The first fastening component 37 may comprise a
combination adhesive/mechanical closure element having an adhesive
attachment layer and a mechanical closure element disposed on
another area of the tab portion 124. An exemplary embodiment of
this configuration is disclosed in the hereinbefore referenced
U.S. Patent 4,963,140 issued to Robertson on October 16, 1990.
The landing member 38 of the primary fastening system
provides a means for securing itself to the securement member to
provide a side closure and to maintain the front waist region 50
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16 28 by a uniformcontinuous |ayer of adhesive, a patterned | ayer of
adhesive, or an array of separate lines, spirals, or spots of adhesive.
Adhesi ves whi ch have been found to be satisfactory are manufactured by
Century Adhesives, Inc. of Colunbus, Chi3 and marketed as Century 5227; and
by H.B. Fuller Conpany of St. Paul, M nnesota and narketed as HL-1258.

The attachnment neans wl | greferabl %? rlse a tern network of

filaments of adhedhddhadark waislcrasday 3, °“'F’" 1t"94 @%@“@58’6‘“@m i'P¢ ed
Di sposabl e Wi st - Camdiag nmembér G8r mpntbe dikpobed ssywhdre mnMthetdikper 20 so

long as it can engage the securement member so as to provide the
side closure and, preferably a variable positioning side closure.
For example, the landing member 38 may be disposed in the back
waist region 52, in the front waist region 50, or in any region or
zone or on any element of the diaper 20, which is disposed to
engage the securement member 42. Because the landing member 38
determines the location of where the securement member 42 should
be placed for optimum fit, the landing member 38 is preferably
designed so as to allow variable positioning of the side closure
so that the diaper may fit a range of sizes, so that an overlap
between the front waist region 50 and the back waist region 52 is
achieved, so that an angled primary line{s) of tension is
established through the diaper to anchor it on the wearer, and
preferably so that when the side closure is formed the attachment
components of the waist closure system engage each other such that
the formation of the side closure alsc passively forms the waist
closure.

The landing member 38 can assume varying sizes and shapes.
In a preferred embodiment of the diaper 20 as illustrated in
Figure 1, the landing member 38 comprises a reinforcing strip 92
having a modified chevron shape so as to create the angled primary
line of tension of the present invention.

The landing member 38 comprises a fastening component {second
fastening component 39) engageable with the fastening component of
the securement member (first fastening component 37). Thus, the
fastening component of the landing member 38 (second fastening
component 39} may be manufactured from a wide range of materials
and configurations capable of securely engaging the fastening
component of the securement member (first fastening component 37).
The second fastening component 39 may either be a discrete,
separate element or elements joined to the diaper 20 and/or a
unitary piece of material with an element of the diaper 20. The
second fastening component 39 may thus comprise, for example, 2
portion of the backsheet 26. As shown in Figure 1, the second
fastening component 39 preferably comprises a reinforcing strip 92
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and Tucker on March 4, 1986. An exenplary attachnent neans of an open
pattern network of filanments conprises several |ines of adhesive filanments
swirled into a spiral pattern such as is illustrated by the apparatus and
met hods shown in U S. Patent 3,911,173 3&sued to Sprague, Jr. on October 7,
1975; U.S. Patent 4 785,996 issued to Ziecker, et al. on Novenber 22, 1978;

and U.S. Patent 842 66 S t Wer.eni ¢ n ne 7, 989. .
Al ternatively, t\’ﬂé""’daf? a@ﬁr@%‘? é‘f{gacerré’;‘; g@oﬁﬁ?‘?sgﬁe" %ga}“ tﬁ%nﬁ’é’f’%
pressure bonds, wkistaseqiocs Sondde sgoahifesteptiganimpahenodtids wacueaty tot her

suitable attach E‘tbacﬁﬁé% 260 refsmmyr@t R NHhe Sfve iﬂ%&ﬁneﬁ% gy ERbt MEans
as are known int orhént  .core be an absqrbent

means which is c& %Pfiﬁe ¥t %f’d§or F'hg?'ﬁfﬁi“ éjt‘éf"rf‘lsﬁ‘é i gl o sEl radi¥g i ne and
ot her certain bod;nbmwdatesf tihs shemant i ninvéndidlh, awtiragssectohé dlasterbeqit core

28 has a body Surhﬂﬁﬁ%&‘lto rg?ersn?g)tor§4§>r8f@f3‘%hg$ac@hg@t S98E3 9§i’nf@\r‘c %ay be

wai st edge 84, an he absorbent core
manuf act ur ed f r oft&IPLSHesequied ete tb? inteyirl - s5Edfenehithfabackshaet Ebﬁm)nl y
used in disposablag thtepal sreantbrodneat sgbtem)bent articles such as conm nuted

wood pul p wihich s gengrgl | iher Cht e kakPertfiy @l dohfidnbnt  3P*ABIpPIEET 1 her

mechanical closure element, the second fastening component 39 also
comprises a mechanical closure element. Thus, when the first
fastening component 37 comprises a hook fastening material, the
second fastening component 39 preferably comprises a loop
fastening material. When the first fastening component 37
comprises an adhesive attachment layer, the second fastening
component 39 of the landing member 38 preferably comprises a
reinforcing strip 92 and/or the backsheet 26._.In a preferred
embodiment of the present invention as shown in Figure 1, the
second fastening component 39 preferably comprises a reinforcing
strip 92 releasably engageable with the adhesive attachment layer
of the tape tabs 36. The reinforcing strip 92 may comprise any of
a number of materials. The reinforcing strip 92 preferably
comprises a sheet of biaxially oriented polypropylene film.

The reinforcing strip 92 is also preferably provided with
indicia means 144 for aiding the diaperer in fitting the diaper to
a wearer to obtain optimal waist fit and leg opening fit. The
indicia means 144 may be any type of lines, patterns, ornamental
designs, symbols, script, color codes, or other markings which
have the capability, either inherently or with additional
denotation, to aid an individual fitting the diaper to the wearer
to promptly locate the desired affixation points for a particular
tape tab fastener. Such indicia means 144 are more fully
described in U.S. Patent Bl 4,662,875 entitied "Absorbent Article"
which issued to Hirotsu and Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably disposed in rows disposed at an angle to
the lateral direction, preferably at the same angle as the tape

]
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absorbent materials include creped cellul ose waddi ng, neltblown polyner
fibers or mxtures thereof including coform chemcally nodified or
cross-linked cellulosic fibers, tissue including tissue waps and tissue

| am nat es, absorbent foans, absorbent sp8Bges, superabsorbent pol yners,
absorbent gelling materials, or any equivalent material or conbination
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zones, fit and for prowdmg an anglei?pmlmydr dghe | ¢t tgnathnent Bhe

superabsorbent O affjdePdaS medts hPVElompM48E 29 ombination of different geometric
shapes, colors, and objects, for example, rows and columns of
teddy bears.

In a preferred embodiment of the present invention as is
shown in Figure 1, the closure system additionally comprises a
waist closure system for providing a waist closure adjacent the
front end edge 56 of the diaper 20. The waist closure anchors a
portion of the span of the front end edge 56. Further, when the
diaper 20 comprises a front elastic waist feature, the waist
closure dynamically creates/maintains tension through the front
elastic waist feature ({i.e., through the elasticized waistband
portion of the unitary waistcap/waistband 70}. An exemplary
example of a waist closure system is described in U.S. Patent
Application Serial No. 08/020,093, allowed, entitled "Absorbent
Article With Fastening System Providing Dynamic Elasticized
Waistband", filed by Weil, et al. on February 19, 1993, which is
incorporated herein by reference.

The waist closure anchors a portion of the span of the front
end edge 56, preferably a portion of the extensible span of the
front elastic waist feature, preferably the elasticized waistband
portion of the unitary waistcap/waistband 70. {i.e., The first
and second attachment components of the waist closure system act
to anchor the positional relationship of the elasticized waistband
portion with the elastic side panels 30.) The positional
relationship of the elasticized waistband portion with the elastic
side panels 30 (i.e., the geometric relationship between the
anchor zones of the first attachment components 40) establishes a
defined waist circumferential dimension adjacent the front end
edge 56 which is distinct (longitudinally spaced) from the
circumferential dimension established by the side closure formed
by the primary fastening system. This distinct, defined waist
circumferential dimension creates/maintains the required fit
dimension{s) at the upper extremities (adjacent the front end edge
56) of the diaper 20. Thus, the waist closure system of the
present invention can also be beneficial for use on diapers not
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density and/or |ower average basis weight acquisition zones; or may
conpri'se one or nore layers or structures). The total absorbent
capacity of the absorbent core should, however, be compatible with the
design | oading and the intended use of tsge diaper. Further, the size and
t he absorbéent capacity of the absorbent core nmay be varied to accommobdat e
wearers ranging frominfants through adults. An exenpl ary absor bent
structure for useenpdoyite amselasétin wadpb Detve t{8elpr ek evdtisishielst iavn at hat

has achi eved wi depgeefint feewaABE fePITFe) Goods SMGMARIIA 2 Amertdnbad el itU. S.

Pat ent 4,610,678 entj.tled "“H gh-Density, or t Structures” Jssuged to

Wei sman and ol dnﬁth t&’ﬁ g'é%‘tteﬁg‘gre g° éélﬁésesr GQ%.[} 0 a%g%t&ﬁ?%r?g,ozloz Entitled
"Absorbent Articlashyying Blsel prayidesda Cngans” forsstransfiesringi shear, fieeaght on,
and Gell ert on Jup@ndfons ]l H8¥week) the fraheRlati88RiSBeké téhedtnblaaepent Core

Pat ent 4, 834, 739, SERIPRLAI S0 sl BERORS FeBE BL A REoet Sreed dth Buer
Density and LowertiBafiost \Miaghic vadgliifeaturen Zones" issued to Al enany and
Berg on May 30, 1989;7hanghikh %loﬁﬁ'ﬁed’!%ofbr&é‘t@sﬁﬁq?ntﬁ%iathﬁ@(g lo® el fdnCi ency
Absorbent Articl eﬁw'&?éh Itrilwgo trt':nr']ceréqgst%n%g%qenfteatdrgs ?fje.t,othguggi’stband
portion 71 of the unitary waistcap/waistband 70). The waist
closure contributes some portion of an initial pretension (having
a vector component 1in the 1lateral direction) within the
elasticized waistband portion that allows the elasticized
waistband portion to snugly fit against the wearer’s waist when
initially fitted. The elasticized waistband portion maintains,
during use, some portion of the pretension created within it hy
the waist closure. Since the elasticized waistband portion
maintains some portion of the pretension created within it, the
elasticized waistband portion can repeatedly elastically expand or
contract with the motions of the wearer so as to snugly sustain
the fit of the diaper against the wearer’s waist throughout use.
In particular, during wearing conditions, the elasticized
waistband portion, in order to follow the movements of the
wearer’s waist, may have to contract to its untensioned state
{i.e., the pretension goes to =zero); however, because the
attachment components remain engaged, the pretension will be
reestablished within the elasticized waistband portion with
further movement and activity by the wearer. (This is in contrast
to most conventional elastic waist features that are not
pretensioned such as to not be able to further contract to
dynamically fit the wearer.}) This initial pretensioning and
maintenance of the tension thus results in reduced gapping and
better sustained fit of the front elastic waist feature. Further,
the lateral tension{s) created/maintained by the waist closure
provide restoring forces within the front elastic waist feature
that reduce or counteract the incidence of waistband "rollover”.
Thus, the waist closure system provides a closure about the waist
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LaVon, and Tayl or on Septenber 15, 1992; al so describe absorbent structures
that are wuseful. in the present invention. A particularly preferred
absorbent core is a dual |ayer structure having an acquisition core of
chemcally stiffened crosslinked cellulosic fibers and a storage core
conprising a mxture of wood pulp fibers and superabsorbent particles such
as disclosed in U S. Patent Application Serial No. 07/843,706, entitled
"Absorbent Articl @fWhha meaxari ctonaimprovReather eind btk Endndn obvdamilss offitereey” |

al lowed, filed onrofefinpdtychéPactbPB2icPyf Aherdayerand Clear. |n these
crbodTent s, L 1e 2005 il GOEGuARA "BHE (AR, S55L SO IBPS ok
preferably smaller in"fo rfa e e e
storage core havi lgasthenpys egrefarablyshapeis af, disst i dbdechhenteicamponents BDgur es

6A and 6B show fropi andiehearoneOkaal ¥i19WemeAt SomhBANE! 48NOVisNgnMfaerf the
| ow nmoti on zone of. .t he arer .| s Iocatﬁd. The |OM/HD§IOH ane_{s,d l.i neat ed
by the shaded son&dgyrg dpethe first attachment components 40 are Tongitudinally

aligned with the front elastic waist feature, preferably the
elasticized waistband portion of the unitary waistcap/waistband
70, so that the tensions dynamically created/maintained by the
waist closure system extends in and through the front elastic
waist feature during use. Further, the attachment components of
the waist closure system are longitudinally spaced from the tape
tabs and the landing member of the primary fastening system to
provide a distinct, defined waist circumferential dimension for
the diaper and two distinct zones of tension. The line or zone of
tension created by the primary fastening system {primary line of
tension) secures the diaper on the wearer while the Iine or zone
of tension dynamically created/maintained by the waist closure
system dynamically maintains the upper waist closure during wear.
At least two anchor zones are created by the attachment
components when the waist closure is formed. These two anchor
zones are laterally spaced from each other with all or at least a
portion of the front elastic waist feature positioned betwsen the
anchor zones. The lateral spacing of these anchor zones can be
achieved in a number of different ways. For example, the lateral
spacing between the anchor zones can be fixed by providing the
waist closure system with a pair of first attachment components
laterally spaced from each other and a second attachment
component{s} that allows adjustable positioning with the first
attachment components {e.g., the second attachment component(s} is
relatively wide). In this embodiment, since the lateral spacing
of the first attachment components is fixed, the lateral spacing
of the first attachment components determines and sets the lateral
spacing of the anchor zones. In an alternative embodiment, the
waist closure system may comprise a pair of second attachment
components laterally spaced from each other and a first attachment
component(s) that allows adjustable positioning with the second
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18 draw ngs.

As defined by the anatony of the wearer, the "low notion

zone" is defined to mean the zone or area of the body which despite dynamc
novenents remai ns substantially undefornmed or undergoes very little notion

As shown in Figure 6A,

in the hypogastric abdom nal region connecting each anterior superior

spine, "S",

t hrough the crease or fold created by the rectus abdom nus

the | ow notion zoge is bounded by the arcuate |ine

iliac

nuscl e, hereinaf tadtachiment abommentsl (eoy.eadee first . attadliwent abwmporenal isr ease
abdonen ahen the areiafély kRt 0 IR G35 erbbo ERD, Bhe THRRE oot Bhe 00
a

%ﬁre;ngps isggetsymingd aﬂ”cﬁ’%[ 813§ H%e t@%r?ﬁ‘éé’i i%hgthenwearBteri or

i s bounded on each"f
superior iliac spiané tthar oweghllt démgneidnfchape abfortge tdiepemgimoeakhd ilgeases under

t he gl uteus

of where the second attachment component 42 engages the first
attachment components 40 depends upon the overlap of the back side
panels 64 with the front side panels 62.

The preferred lateral spacing of the anchor zones is designed
to allow passive activation of the waist closure when the side
closure is formed, and to assure the maintenance of normal forces
applied to the waist of the wearer to decrease the tendency of the
front elastic waist feature to nonrecoverably rollover while
providing an effective amount of stretch in the front elastic
waist feature that improves the fit and containment of the diaper
at the waist. In order to maintain normal forces within the front
elastic waist feature that provide for recovery of the fropt
elastic waist feature and minimize flipping out of the tensioned
front elastic waist feature (i.e., nonrecoverable rollover), the
tateral spacing of the anchor zones would desirably be kept to a
minimum. However, in order to provide a maximum amount of stretch
in the front elastic waist feature, the lateral spacing of the
anchor zones would be desirably chosen to be at a maximum.
Therefore, the lateral spacing of the anchor zones is thus chosen
so as to balance the need for maintaining the normal forces with
the need for providing an effective amount of stretch in the front
elastic waist feature.

In the diaper embodiment shown in Figure 1, the lateral
spacing between the anchor zones (between the first attachment
components 40) is at least about 25 mm. More preferably, the
lateral spacing is at least about 50 mm. The lateral spacing of
the first attachment components is most preferably between about
100 mm and about 200 mm. The lateral spacing of the anchor zones
is determined by measuring the distance from the innermost line of
securement {i.e., that line closest to the longitudinal centeriine
67) of one anchor zone to the innermost line of securement of the
other anchor zone with the front elastic waist feature in its
contracted state. Thus, in the embodiment illustrated in Figure
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maxi mus (along the gluteal fold) to about the posterior inferior iliac

spi ne,” hereinafter the leg crease, "L". As shown in Figure 6B, the | ow
notion zone is bounded on the posterior of the wearer by the |ine
connecting the posterior inferior iliac ggine over the gluteous naxinus and
al ong the lunbar curve of the back, "R' (the small of the back). For

pur poses of the present invention, the | ow notion zone al so includes the
zone or area of thg ghattatesainspemirg (2l ddternghedidly shadedng rthEi gisten@B)

despite the fact thgh {ie)MeMhRURgERr BHS H¥nOR! BAE AATEMAND LBhfonRs On

since the forces generated I n this zone caused by the wearer's npvenents
tend to push up the AsdPHERestcetas of &pe © %e‘"bgl"t%c%a?q’i‘%t EAPEMbar curve
to enhance the fit of Habk atischmeettcompesrentincbrphisedi aptasteminpemednianhaegr ade
such fit. Fi h Vj f a f e ; f,0r e
absor bent core 28%@53%(3%%‘&@@%?8{'%5%ntafé\g’%ﬁng .IFﬁJerssﬁgf)egro??h?ﬁg gbggsr ent
core is designed sOoswge PrRferabdyr beoririzdperesitiondthsPassivaly woehiveked ¢ he

| ow novenent, | ow whist aitob@ria. arma usédichelroin, mokid carm otvayiablle t s idimtingty of

e e s 5, L Bl Y PO RS Mt RO 80T e

during wear, |ess positions of the components can widely vary so as to allow the
user to form a closure at a number of different locations. Thus,
for example, one of the components may have a fixed location on
the diaper {e.g., the lateral spacing between the first attachment
components is fixed so as to provide for the pretensioning of the
front elastic waist feature and the passive activation of the
waist closure) while the other component allows for variable
locations of attachment to the fixed component. This is in
contrast to a “"fixed" positioning closure which requires both of
the mating elements to be fixed in position such that the
components must be joined at a specific location each time the
closure is formed {e.g., snaps and buckles). The waist closure
system also provides a passively activated waist closure. By
*passively activated”, it is meant that a functional waist closure
is achieved with 1ittle or no additional effort by the diaperer
after a suitable initial body/leg fit (side closure} is achieved
using the primary fastening system. Passive activation of the
waist closure system requires the attachment components to not
only engage each other so as to provide a secure anchor with
Tittle or no additional effort but also to be positioned on the
diaper in an arrangement that creates/maintains the tensions
within the front elastic waist feature.

As shown in Figure 1, the attachment components preferably
comprise mechanical closure elements. As used herein, the term
"mechanical closure elements” describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical closure elements may comprise any
of the well known means for achieving a variable-position closure
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bunchi ng and roping of the core materials, and greater wearer confort and
mobility. Superior fit 1is achieved with this absorbent core design
because the shape is matched to the wearer's anatony so that there is |ess
gappi ng, bunching and sl unping of the abswrbent core. Sustained dynam c
fit is achieved 19 absorbent core is
designed to cover those parts of the wearer's anatony that are subject to
the | east novenent byrmeghanigel iengadeapy sueh rig WELROsor tothemthopk t angan ogre

control l ed from theadtehtngahaterials.

When the first attachment componenit 40 comprises a mechanical
closure element, the second attachment component 42 may comprise
"jdentical" complementary mechanical <closure elements or
"distinct" complementary mechanical closure elements. As used
herein, the term "identical" complementary mechanical closure
elements is used to define mechanical fastening systems wherein
the engaging elements of the first component and the second
component comprise the same configuration or structure that are
interlocking. Examplies of such systems are described in U.S.
Patent 4,322,875 entitled "Two Strip Materials Used For Forming
Fasteners" issued to Brown, et al. on April 16, 1982. The term
"distinct” complementary mechanical closure elements 1is used
herein to define mechanical fastening systems wherein the first
component is different from the second component but is engageable
therewith such as a hook fastening material and a loop fastening
material. For example, 1if the second attachment component
comprises a loop fastening material then the first attachment
component will comprise a hook fastening material and vice versa.

As used herein, the term "hook fastening material® is used to
designate a material having engaging elements. Thus, the hook
fastening material may also be referred to as a male fastener. It
should also be understood that the use of the term "hook" should
be non-limiting in the sense that the engaging elements may
comprise any shapes as are known in the art so long as they are
adapted to engage a complementary mechanical closure element such
as a loop fastening material or another hook fastening material.

The hook fastening material 1is preferably intended to
mechanically engage fibrous elements of a loop fastening material
so as to provide a secure closure. Thus, a hook fastening
material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
polyester, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
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fitting of the diaper on the wearer to taking the diaper off after being
soi l ed. Further, because the absorbent core is designed to fit bel ow or
into the abdomi nal crease, the wearer's stomach has a reduced tendency to
push the .absorbent core down and cause thg diaper to sag. Thus, the
absorbent core remains substantially within the |ow nmotion zone of the
wear er . Since the absorbent core is subjected to | ess dynamc forces
caused by wearer rsoiaebing fresaasdatkiag abudy enttheocemmescigtini avaifableow

motion zone, the af#a%&ﬁlawes@gﬂaeedal'semﬁmsessraa& Ro. temsh%ecyvatwatﬁbummor
rope. Wearer t he decreased

bul k of the absorg{%ﬂ?es%ar Q“aHH PWL "{ﬂé%ﬁacf‘f{df’gt‘{?é‘%%f Pﬁ‘éfep 1e80% ¢t he
absorbent core ar e&]natnapn&ﬂy; dhederigagingnebersoty eey haaemwazr shapeosacheris.

The absor bent COr Sodks, | ST'%homsmoﬁgg%ear@ b&&owpbss's aré it ﬁ%&ﬂ'ﬁﬂ” 100,
a back section 102 conti uous wtht nt sectio

ron
edge 84, a back wdh Eta’é‘\dge '8(?’“%9’?&"% e ©‘§§"’"§8mate‘fﬁ% ‘ébQB?cﬁ'é{’ﬁd ‘Eore
28 additionally Uth&s Patenkatded4tl,8enémritlede UdspapahleedDldpdr aHavimg An

| ongi t udi nal cent | 6.5 I thpn 1110 n he
back section 1026“'&".&"3d %?{eeg’q%c%?mjac %/ is Q-ch)‘renté Se%prpgﬁﬁ WaIQS%I egggsg gaé?uand
back wai st edge gahich patent 1s incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figure 1, comprises an array of prongs formed of thermoplastic
material. Hot melt adhesive thermoplastics, in particular
polyester and polyamide hot melt adhesives, are particularly well
suited for forming the prongs of the hook fastening material. The
prongs are preferably manufactured using a modified gravure or a
screen printing process by printing the thermoplastic material in
its molten state onto a substrate in discrete umits, severing the
material in a manner that allows stretching of a portion of the
thermoplastic material prior to severance, and allowing the
stretched molten material to “freeze" resulting in prongs. This
preferred hook fastening material and methods and apparatus for
making such a hook fastening material are more fully detailed in
U.S. Patent 5,058,247, entitled "Mechanical Fastening Prong"
issued to Thomas and Blaney on October 22, 1981; which patent is
incorporated herein by reference.

A loop fastening material provides a plurality of fibrous
elements that engage the engaging elements of a hook fastening
material. The loop fastening material may be manufactured from a
wide range of materials to provide fibrous elements, preferably
ioops. Such suitable materials include nylon, polyester,
polypropylene, any combination of these materials, or other
materials as are known in the art. A suitable loop fastening
material comprises a number of fiber loops projecting from a
backing such as the commercially available material designated
"SCOTCHMATE" brand nylon woven loop No. S$J3401 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fastening material comprises a
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toward the lateral centerline 104 to the point corresponding to the
centerpoint of the arcuate leg cut outs of the side edges 98, which is

desi gnated the crotch point 108. As shown in Figure 5, in order to
securely fit below or at the abdom nal c4gase of the wearer, the front
wai st edge 84 preferably has a substantially arcuate concave shape. As

used herein, the term"arcuate"” refers to |lines other than a strajght |ine
al though certain $eifmtnkaitoffabric hpni@dndy pb‘é’aéitryal"ghf’)’ﬁﬂi"né’?@‘ﬁ%n te®Ps The
term"concave" | S_Fkléﬁldt{r@ deapt £ Bikanguet enjlone swdterai ntheheonmrotdidyt o t he

curve converge. e af £UgLe, CONGANS, g&cpeguqﬁfarGeNJrqgﬁfol 51169834

generally corresp&ﬁﬁ1 rease and I n an
anat omi cal sense ByitflaréeMpdisntof direensdord.onorihi Seraddtfe cditr BB Hg to

three points on jpexpensive loop fastening material and a method of making such a
loop fastening material are described in U.S. Patent 5,032,122
entitled "Loop Fastening Material For Fastening Device and Method
of Making Same®, issued to Noel and Scripps on July 16, 1991,
which patent is incorporated herein by reference. A suitable Toop
fastening material may also be a woven or nonwoven fabric or any
other type of fibrous material or loop material which are well
known in the art. Examples of nonwoven materials suitable for use
as a loop fastening material herein are discussed with respect to
the materials useful as the topsheet 24 of the diaper 20. In a
preferred embodiment, the second attachment component 42 comprises
a loop fastening material formed by the nonwoven material of the
topsheet 24.

The attachment components may alternatively comprise an
adhesive attachment 1layer {a layer of adhesive material).
Adhesives useful in the present . invention are preferably
pressure-sensitive adhesives formulated to adhere to a surface at
ambient temperature by applying only light pressure. Particularly
preferred adhesives for use herein as the adhesive attachment
layer are hot melt pressure-sensitive adhesives as are known in
the art. An exemplary hot-melt pressure-sensitive adhesive is a
Kraton based adhesive with tacifiers and other additives such as
marketed by Findley Adhesives, Inc. of Elm Grove, Wisconsin under
the tradename Findley 990 or H-2085.

The attachment components may further comprise a combination
adhesive/mechanical closure element. For example, the attachment
components may comprise a combination fastener such as hook
fastening material and an adhesive attachment layer juxtaposed
with the hook fastening material or a mechanical closure element
such as a hook fastening material having a layer of adhesive
coated over a portion of the base or the hooks of the hook
fastening material. An exemplary fastener having a combination
mechanical/adhesive system 1is the pressure-sensitive adhesive

SUBSTITUTE SHEET {RULE 26} This Sheet Has Been Replaced

NARRTN




20 the wearer. The two points of the front wai st edge 84 farthest away
fromthe lateral centerline 104 adjacent the side edges 98 correspond to a
poi nt adj acent each anterior superior iliac spine of the wearer. Thus,
these two points are designated "hip poihts" 110. The third point is
the point  along the Ilongitudinal centerline 106 of the absor bent core

28 generally in line with the navel of wear er t defi ning,the
| ower point on t hd 2a#8Hi 3419 Eft@égxgegfga[sﬁ%m\%asrugfa asydali‘tscll sed
desi gnat ed t he abdant.SalPapenitnt ;9461827 idsuethas Badbreld dl!i!némuh‘aﬁ t H¥0hi p points

110 and the abdomi nal TH@lﬂEadaﬂaZnthemoﬁa{ttsam Qﬁﬁehﬂﬁdvéj}lyﬂ%‘t&lh@ﬂ&oﬁﬂﬁise
rel ati onshi ps that do ROt var vvear arabl e

wei ght ranges. Thé™hi%h ?J"OF?Reé g%ﬁ’"éall 8t éqag?rw{%gg%tear? aﬁ%ﬁﬁ%rarﬁy a
| ateral distance, foH' pravédingt havarebleqwabitionimgodiasteher Icapéﬂal ofli baiagace

The  abdontnal  pdiatvem; eefiated,CFOR RERIEOTs dofuive BETGCH HeeE
points 110 by a ¢an be foams, rubbergs such as Xrepg or latex rubbers, m P

adhesives, or a high static vinyl material. A separable fastener
of a high static vinyl material is more fully described in U.S.
Patent 4,979,613 issued to McLaughlin'& Kleinsmith on December 25,
1990.

While the attachment components preferably provide for
variable positioning and passive activation, in alternative
embodiments, the attachment components may comprise fixed position
and/or user activated fasteners. Examples of such fasteners
include snaps, hook and eye fasteners, studs, buttons, or the
1ike.

The attachment components may comprise a separate element
joined to the diaper or may be a unitary element with one of the
other components of the diaper. For example, the topsheet 24 may
be manufactured from a material (e.g., a nonwoven web), that is
capable of mechanically engaging the other attachment component
{e.g., a hook fastening material). Further, the backsheet 26 can
be formed from a web having a textured pattern with a layer of
adhesive coated over a portion of the backsheet surface to form a
combination mechanical/adhesive fastener ({attachment component)
such as is shown in the hereinbefore referenced U.S. Patent
4,946,527 to Battrell. In each of these cases, the attachment
component is unitary with another component of the diaper.
Alternatively, the attachment component may comprise a discrete
strip or patch joined to the diaper. In a preferred embodiment
shown in Figure 1, each first attachment component 40 comprises a
discrete separate patch of a hook fastening material joined to the
backsheet 26 so as to form a portion of the outer surface 46 while
the second attachment component 42 is a unitary element comprising
a portion of the topsheet 24 in the second waist region 58.
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| ongi tudi nal distance, "D'. It has been found that the ratio (H: D) of
the lateral distance between the hip points 110, H to the | ongitudi nal

di stance between the hip points 110 and the abdom nal point 112, D, should
fall within a certain specified range in%rder for the front waist edge 84
to foll ow the abdom nal crease of the wearer. The ratio HHDis preferably

bet ween about 6:1 and ug. 9. r |l vn b 0 : d
about 8:1. The dist an%lél'R {fer?;c/\éa’etrtlmgngnetp Cﬁ_‘ﬁpgy’%gﬁ ﬁ? s&%ﬁ%gég_% l4%%‘7%3;{2& y
sel ect ed based on ¥ieget-ec @ereratly eargend cplast & Ak Jomuitygion! Heatariing cm

and about 24 cm f og7)WpAEBER 1RNG Fetch ram aleokitfadtdndng at@daul 2fe kgsst A
warers s biren ttabigBel ThmfbpStAVGRe] FeRAR) BefEiondd SO WLS |
10 kgs - 13 kgs: 1Wtsranspacisg ®fcahoutl 47kgen.- Eachkigsst rét@hoent composent Wil e
the curve connectiggithgshi fpaP@i NbigitddindNg Fha ahdavbitakndQidgé 5612 pan be
any desired shape nclﬂ)dl n‘gJ st nai ht, | i e sg&rre?trss | tt 1S Bre %rr%%l tthat
the shape of the ctfve'GeHIALNAly 3FINw The "Rur JHSSr HHEIRMO N REO e ase.
It has been found {reasuretidromrthe froht eni ragge 6 abdberidiaperctedde ¢losest
general Iy an arc hapeng ehd afliswSat3uérinesi @Bhpohent’ 88) 45&0bi MaPP) BES F1AQ and
the abdom nal poi n;[tt%c %n'ent Lésé}n;?o er?éjrm\e/:? e!tttolonr(r:’igh on the diaper and be in a
position to contact the wearer’s skin; if the longitudinal spacing
is too great, the first attachment component may be so low as to
allow some rollover of the front elastic waist feature. The first
attachment components are preferably spaced from about 3 mm (1/8
inch) to about 15 mm (5/8 inch) from the front end edge 56,
preferably from about 8 mm to about 10 mm. The hook fastening
material used for the first attachment components 40 preferably
comprises an array of thermoplastic prongs formed on a backing;
the prongs of each hook fastening material most preferably being
oriented with the engaging means at an angle to the lateral
direction corresponding to the curvature or differential
extensibility of the front elastic waist feature so that maximum
tension is created in the front elastic waist feature or to the
primary line of tension so as to be parallel to the primary line
of tension. The waist closure system also comprises a single
second attachment component 42 comprising a loop fastening
material formed by a portion of the nonwoven material of the
topsheet 24.

The diaper 20 additionally comprises a positioning patch 44
located subjacent the first attachment component 40. The
positioning patch 44 raises the first attachment component 40 in
the 7 direction {thickness) to allow the first attachment
component 40 to come in better contact with the second attachment
component 42 and allow the waist closure system to more easily be
closed {with less effort). Thus, the waist closure system is more
effectively passively activated. The positioning patch 44 also
provides a zone of increased flexural stiffness that reduces the
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techni ques, a planar curve (rotated 29" into the x-y plane of the

21 absorbent core) which has been found to approximate the arc of the
abdom nal crease is a polynom al curve having the equation: y =

1/ (atbx[err]) wherein the coefficients a4and b are preferably: a =
0.45763285 and b = -0.021195617. The shape of the side edges 98 of the
absorbent core 28 are designed to provide a |leg cut-out to fit at or within
the | eg creases oftendancy oof e i [Jaxidpefrant deﬁo?at"ﬂ)% 8oty rfer &ramsryontPt over
the buttocks into thherimfbattachien® Odmpbhentbadk.theFéty stciding the hooks

from being secured during diaper application. Thus, the
positioning patch 44 can comprise any element that provides a Z
direction build up to the first attachment components 40. As
shown in Figure 1, the positioning patches 44 each comprise a
rectangular-shaped piece of material positioned subjacent the
first attachment component 40. While the positioning patches 44
may be positioned directly subjacent the first attachment
components 40, the positioning patches 44 are preferably
positioned between the topsheet 24 and the backsheet 26. In order
to provide a flexurally stiff circumference about the waist of the
wearer, the 7lateral edges of the positioning patches can be
abutted to or slightly overlapped with the side edges of the
material forming the front elastic waist feature. The positioning
patches 44 preferably comprise a 38 mm wide by 32 mm long patch of
elastomeric foam. More preferably, during manufacture of the
diaper, the positioning patches 44 are formed of the same material
as the elastic side panel member 82 with the elastic side panel
member 82 of one diaper and the positioning patch 44 of the
adjacent diaper being formed from the same segment of material
that is then cut after the diaper is completed. Thus, the
positioning patch 44 extends from the front end edge 56
longitudinally inward toward the lateral centerline 66.

In a preferred embodiment of the present invention, the
diaper 20 further comprises elastic features to provide improved
body conformity, fit, and comfort for the wearer. In one
embodiment, the entire containment assembly of the diaper
positioned outside of the area occupied by the absorbent core may
be elastically extensible to allow for expansion of the body of
the wearer in the zones of the wearer subject to movement during
wear. A preferred material for such an overall elasticated
product is the material described in U.S. Patent 5,032,120
entitled "Disposable Absorbent Article Having Improved Leg Cuffs®
issued to Freeland and Allen on July 16, 1991. The material
preferably comprises the three ply laminate described therein
comprising a central laminate of elastomeric hot melt adhesive,
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edges 98 thus each have a | eg segnent 114 and a buttocks segnment 116.

The | ég segnment 114 has a substantially arcuate concave shape to fit within
the leg creases. Along the arcuate curve formng the |l eg segnment 114 is a
poi nt designated the "crotch poi nt" 108 which corresponds to the narrowest
portion of the absorbent core 28 in the | eg segnents 114. \Wile the curve
formng the |l eg segnent 114, including the crotch point 108, can be any
desi red shape i nclsuck ngs stthaf gherketede bBeghindley Adhdsdvesr efmpoediohabft he

shape of the curvg,genessl,! W1§£b|nl;ﬂw Jnla@r' Clﬂﬁé’e‘cr%eﬁa'ﬂs '199398 Las&itidnehas
been found that the curve is generall y an arc§5§V|n radi us s LflClent to

fit the crotch poibSt¥eepg t¥f oR§HPIanE | LR ea i nBP¥EYSe FRPEI%g
t echni ques, a pl amdtermatively,r chatmderSs] ecan] be nd strétehxianipiEneudf ashe

absorbent core) whieh Qﬁ%xpe%'%rét‘Ean pna%’pr QX1 JFRt ek BEiped C nefeihbfteked

crease is a polynom al curve having g quat i
a+bx+cx[err] +dx[erBFfal"éﬁ[éfr]th# x‘tCéF?"F%xP rP'I°V\M(£\'-PBe|aﬁ okraheplastruatis a,
b, ¢, d, e, , contidnmant agsembiyy, etier alibper 20ais= pr@Fe@Rﬂl'Sfﬁmﬁndbd with

0.02621513, ¢ = 0sgééz’ggzeéé§gg5?eatgr&3%p}E%mmcﬁiafe OchQBélfﬁ‘ngﬁ%es of thf

0. 000858783, and
t he absor bent Cor@eggar,.n In particular, the diaper 20 TS provided mth e1ast1c

side panels 30, elastic leg cuffs 32, and elastic waist features
34.

As shown in Figure 2, the diaper 20 preferably comprises
eltastic leg cuffs 32 for providing improved containment of liquids
and other body exudates and for accommodating movements of the
wearer adjacent the legs. Each elastic leg cuff 32 may comprise
several different embodiments. (The leg cuff can also be referred
to as leg bands, side 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 a side flap and one or more elastic members to provide an
elasticized leg cuff (gasketing cuff). U.S. Patent 4,909,803
entitled "Disposable Absorbent Article Having Elasticized Flaps”
issued to Aziz and 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.S5. Patent
4,695,278 entitled “Absorbent Article Having Dual Cuffs" issued to
Lawson on September 22, 1987, describes a disposable diaper having
dual cuffs including a gasketing cuff and a barrier cuff. U.S.
Patent 4,704,115 entitled "Disposable Waist Containment Garment”®
jssued to Buell on November 3, 1987, discloses a disposable diaper
or incontinent garment having side-edge-leakage-guard gutters
configured to contain free liquid within the garment. U.S. Patent
5,032,120, entitled "Disposable Absorbent Article Having Improved
Leg Cuffs" issued to Freeland and Allen on July 16, 1991,
discloses a disposable diaper having improved elastic leg cuffs.
Each of these patents are incorporated herein by reference. While

of
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the |l ow notion zone, the crotch points 108 are preferably positioned nore
toward the front of the absorbent core 28 such that the front section 100
is preferably shorter in longitudinal |length than the back section 102. The
front section 100 will thus fit lowon thgg wearer to fit below or at the
abdomi nal c¢rease while the back section 102 preferably extends over the
buttocks into the |unbar curve of the back. Therefore, the crotch points
108 are preferabl yegphsehasbiteded orfifasd wsy beheonfigered seantter be ridmiGS BF t he

absorbent core 28. 35y FRehkafdgObdlis | RAskedNBd tcubfsNadide flaps, barrier cuffs,
22 or elastic cuffs described above, it is preferred that each
elastic leg cuff 32 comprise at least a barrier cuff 76 comprising
a barrier flap 77 and a spacing elastic member 80 such as
described in the above-referenced U.S. Patent 4,909,803. In a
preferred embodiment, the elastic Teg cuff 32 additionally
comprises a gasketing cuff 74 with one or more elastic strands 75
positioned outboard of the barrier cuff 76 such as described in
the above-referenced U.S. Patent 4,695,278. In an especially
preferred embodiment, the barrier cuff is inflected so that the
distal edge 79 of the barrier cuff 76 in the back waist region 52
is outboard of the proximal edge 78 to provide better fit and
containment about the buttocks of the wearer. Such a
configuration is described in more detail in U.S. Patent 5,087,255
entitled "Absorbent Article Having Inflected Barrier Cuffs" issued
to Simms on February 11, 1992, which patent is incorporated herein
by reference.
Figure 10 shows an alternative embodiment of an elastic leg
cuff useful in the present invention. (Figure 10 shows a
conventional shape for a diaper in order to simplify the drawing.)
Since the present invention requires a relatively narrow crotch
area and absorbent core in order to fit within the low motion zone
of the leg creases of the wearer, the barrier cuffs must be
properly laterally spaced from each other in the crotch area and
near the end edges while providing sufficient height to properly
contain body exudates. Thus, current barrier cuff designs require
a designer to compromise between the lateral spacing between the
barrier cuffs and the height of the barrier cuffs. The present
invention solves this dilemma by "Z"-folding and tacking down the
barrier cuffs in the zones adjacent the elastic waist features in
both the front waist region and the back waist region. The
7-folded barrier cuff design allows both sufficient 1lateral
spacing of the barrier cuffs for the genitals in the front and for
BM containment in the back as well as sufficient cuff height in
the crotch area for good fit into the leg crease and good
containment of body exudates. As shown in Figure 10, the diaper
1020 is provided with a topsheet 24, a backsheet {not shown), an
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| ength of the back section 102 to the longitudinal |ength of the front
section 100 is thus preferably greater than about 1:1. The | ateral
wi dth of the absorbent core 28 between the crotch points 108, the crotch
wi dth, can al so be inportant in providingZinproved fit on the wearer.
While the crotch width can vary widely, it is preferred that the crotch

wi dt h be narrow en rOV|de C or.t b e. fit the wearer,k as well
as opti mal absorbeﬁ’égn’e“ﬁ 4re ks g]ilqh' BCHEN ‘{'hbegcrcﬂ?{she ﬁHtcqu;és%|a| o)
t hat the absor bentgaskeEngotufifuh@™ whiere thaerisearehf” 3076egendired astigswalist
However, reducing §Jie./&k otc§4w| dgaighred WGRerdoe ankuptiseh absprbq;p,t,t terial

avallable in the zone o pIC epositio absor bent
materials are used"at’ﬁ"aqap ﬂtﬁ‘éd M i chg'éﬂf pE%ﬁ?a(?F lh%t tﬁagp rb*ﬁ 3f the
absorbent core, thmretet cﬁawl a7 h asdnabapsrieat Ieyastedummbeso Bﬂhaanct hiaver ot ch
width is small enoygh; i ,fm} g;&teﬁ%eg heps, sogrr%xﬁmféa@& afal, Yarldi 4 911 G ween

the |l eg creases when't e wear ertgel es wth

e
nost absorbent mat@9Ral% c%ﬁ“rﬁb?ﬂﬂ ”hsFé&“"ien?@l éb"erdéslﬁ*rﬁ 5‘?91‘?2'? s HBERLLY
articles, the crotspaced dndslsemfayognem tin the wrateh drieancft ltke vdidpdr dhart He

\Ag\a/ltrae;u?f Ibgldgn}[’v' NN Gal 89S LOCINFhceRP EMAtentilC1GRTOLERATA1GY Ghéll dheStT T
diaper is in its contracted condition. This configuration is
achieved by Z-folding the barrier flaps in the zones adjacent the
end edges.

Figure 11 shows a cross-sectional view of the diaper 1020 of
Figure 10 taken along line 11-11. As shown in Figure 11, the
diaper 1020 comprises a topsheet 24; a backsheet 26; an absorbent
core 28 positioned between the topsheet 24 and the backsheet 26; a
barrier cuff 1076 having a proximal edge 78, a distal edge 79, an
internal surface 1001, and an external surface 1002, and
comprising a barrier flap 77 and a spacing elastic member 80; and
a unitary waistcap/waistband 70. The proximal edge 78 is Jjoined
directly to the topsheet 24 by a proximal attachment member {not
shown) such as dynamic mechanical bonds. The barrier flap 77 is
folded laterally outwardly back upon itself such that a first
segment 1004 and a second segment 1006 is formed with the exterior
surface portion of the first segment directly facing the exterior
surface portion of the second segment. The first segment 1004 is
joined to the second segment 1006 by a first attachment member
1008 such an adhesive tack. The barrier flap 77 is also folded
Taterally inwardly back upon itself such that a third segment 1010
is formed with the interior surface portion of the third segment
facing the interior surface portion of the second segment 1006.
The third segment 1010 is joined to the second segment 1006 by a
second attachment member 1012 such an adhesive tack. The third
segment 1010 at the exterior surface is alsoc preferably joined to
the unitary waistcap/waistband 70 by a closure member 1014 such as
an adhesive tack. The distal edge 79 is joined to the topsheet 24
by a second closure member 1016 such as an adhesive tack. The
tateral edge of the unitary waistcap/waistband 70 is joined to the
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absorptive capacity. The shape of the |eg segnents, however, allow the

si de edges to conformto the |ow notion zone | eg creases wth m ni nmal
bunchi ng and distortion. |In alternative enbodinents (and especially with
stiffer absorbent materials), the absorb&it core nmay be provided w th neans
for providing enhanced bunching of the core material such as predi sposed
score lines, notches, or cut-outs of paterial Fﬁhﬁthe absor bent cores

depicted in the dri@rpiegs, 24ty anadde wdesurer BERbgT t SUGh@s 8f o RS TRi dt h
shoul d preferably theknoTgrsgatier birraer dbau77 3 andcthas the. Barcigr, cabf 8076,

preferably between, a?o%)t]dgd Ja‘xt? C\g@aeqn (3 pggl]‘hga ttth %116‘;’3 bp&hgg 1(3%,235 cm,

nost preferably abdu buttocks s 16 of th
side edge 98 is cmcwoagtww ?h@ﬂ"é@" sufffeddiacent Fhe %‘B%%pmfélosoeénttrﬁt ©

\%girtsltogdof t8 ge s ?ﬁx@dge\ea&%e&h@mam f Famheheddtet) ssegnenthe Idodstruct fom back
Pr ef erabIg$ the btﬁ‘ﬁo@%r&énﬁﬁfﬁﬁg@ﬁl ghed;vé?wuga?eatgfﬁ oF %higgﬁﬂeggwgshape.
segnent 116 fits crerfaund tuttHclPatest {Wé5v3€8réﬁ‘$uﬁ¢1tt@ H\'é“" on September

22, 1987; U.S. Patent 4,938,755 issued to Foreman on July 3, 15890;

and U.S. Patent 5,021,051 issued to Hiuke on June 4, 1991; each of

which is incorporated herein by reference.

The diaper 20 further comprises elastic waist features that
provide improved fit and containment. Each elastic waist feature
at least extends longitudinally outwardly from the respective
waist edge of the absorbent core and generally forms at least a
portion of the respective end edge. Thus, an elastic waist °
feature generally comprises that portion of the diaper at least
extending from the waist edge of the absorbent core to the end
edge of the containment assembly. Disposable diapers are
generally constructed so as to have two elastic waist features,
one positioned in the front waist region 50 (front elastic waist
feature) and one positioned in the back waist region 52 (back
elastic waist feature). While an absorbent article of the present
invention can be constructed with a single elastic waist feature
encircling the wearer such as on a training pant, the discussion
regarding the elastic waist features will focus on absorbent
articles having a pair of elastic waist features. Further, while
each elastic waist feature or any of its constituent elements can
comprise a separate element affixed to the containment assembly,
both elastic waist features are, in a preferred embodiment,
constructed as an extension of other elements of the containment
assembly 22 such as the backsheet 26 or the topsheet 24,
preferably both the topsheet 24 and the backsheet 26.

In a preferred embodiment of the present invention as shown
in Figures 2 and 3, each elastic waist feature 34 comprises a
unitary waistcap/waistband 70 such as is described in U.S. Patent
5,026,364 entitled "Absorbent Article Having Unitary Waistcap and
Waistband" issued to Robertson on June 25, 1991, and which is
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23 lunbar curve of the back. 1In the preferred enbodi mrent shown in Figure
5, the buttocks segment 116 is essentially rectilinear (a straight |ine)

and parallel to the |ongitudinal direction. The buttocks segnment 116 is
preferably rectilinear to allow wi der elagsic side panels in the back wai st
region. The back wai st edge 86 of the absorbent core 28 may al so have a

nunber of different shapes. For exanple, the back wai st edge 86 nay be
arcuate or rectilin@gprroratedniarain ibynseferenset h The pind tatyr waisterpduaisthanyd be
cut out of the backyonaélls €slgRePbthkoatiiorian®l cdrdngdiingcidsh Bodyr edREéEGN

o e o o™, ARy L, Y S5 BeT ' SoS0Fn1kdabl e
waist. A single (unitary) piece of material serves both as an
elasticized waistband and as a waistcap (barrier waist cuff).
This single piece of material is referred to herein as a unitary
waistcap/waistband 70. The unitary waistcap/waistband 70 serves
two functions: it provides an elasticized waistband to enhance
the fit of the diaper about the waist of the wearer and it
provides a barrier waist cuff that is spaced away from the
liquid-receiving surface of the diaper to form a channel which
restrains, contains, and holds body exudates within the diaper (a
waistcap). The unitary waistcap/waistband 70 1is formed of an
elastomeric material or materials including suitable elastic
materials as are known in the art. Preferably, the unitary
waistcap/waistband 70 is an elastomeric film laminate comprisipg
an elastomeric film and a coverstock layer; more preferably, a
laminate of a first coverstock layer, a second coverstock layer,
and an elastomeric film positioned between the first coverstock
layer and the second coverstock layer. The three materials are
laminated together in any suitable manner as is known in the art.
The unitary waistcap/waistband 70 is attached to the containment
assembly 22, preferably directly to the topsheet 24, to form a
portion of the inner surface 48 of the containment -assembly 22.
The unitary waistcap/waistband 70 1is operatively associated with
the contaiment assembly 22 by preferably securing it in an
elastically contractible condition.

The front elastic waist feature and the back elastic waist
feature each preferably has an arcuate shape so that forces
transmitted through the elastic waist features are along a line at
an angle to the body of the wearer as discussed herein. Thus, the
front elastic waist feature preferably has a substantially arcuate
concave shape to establish 2 line of tension matching the natural
curve of the abdomen of the wearer and to provide comfortable fit
about the wearer. The back elastic waist feature has a
"substantially arcuate convex shape to further fit the diaper into
the lumbar curve of the back and to allow the tensional forces
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Thus, the absorbent core 28 has an overall nodified T-shape that fits

securely within the | ow notion zone of the wearer. Figure 7A shows an
alternative enbodi rent of an absorbent core of the present invention. The
absorbent core 728 has an overall "whal g shape. The front waist edge

84 and the 1leg segnents 114 are identical to the absorbent core depicted
in Figure 5. The buttocks segnent 116 of the side edge 98 has a
substantial |y arcyahe prémargxiBleapf tieosioahf tr ire ndisectedodminyarab domart hthe

puttocks.  AS  USBHoninel Silase 41 thbChBArer CORVEX'to GRAPIES 2 2BnAnGYAL °

i ne wherein the normals_t e curve diverge. The hack | St, edge 86 has a
substantial |y arc@iBaTEohEx Eniprsiet + Pye g%ethﬁﬁ%oﬁl}'ﬁg?ﬁ V%Brghe??gaﬁ’tcs
conformably in thealisttb&eatames,e efch helisadk ofaithe festarer Hpdcadyt heds t he

absor bent core sh e dorppti f P Jine t i on
directed at an angﬁgfeggnﬁﬁg_\i%téér}gr‘“shg‘gdya?&go_ tF?elz-i g%ngg{‘}?éﬂsihqagsa urt her
al ternative enbodistesfiched ain abths belatecdh e Hireetianpr esBiet i Hféenenbizl The

abzor_bgnt gore gg&'xtm;ibaitj} rrald'b&é epﬂ:ﬁmlge'tosmmnywmhgom aejrehiterdge 84
o 1 de edges 96 g AL G ST BT SR R BESL T R
differential extensibility provides an abdominally compliant front
elastic waist feature that allows the front elastic waist feature
to differentially shape, expand and move with the stomach of the
wearer as the wearer moves, sits, and stands as well as directs
the tensional forces in the back elastic waist feature at the
appropriate angle along the wearer.

In an alternative embodiment, either or both of the elastic
waist features may simply comprise an elasticized waistbard
comprising a portion of the topsheet, a portion of the backsheet,
and an elastic member or members positioned between the topsheet
and the backsheet. The elastic member may comprise a strip or
strips (strands) of elastic material disposed in an arcuate
configuration that matches the shape of the particular end edge to
which it is disposed. Thus, the forces generated by the curved
elastic waist member(s) have vector components in the longitudinal
direction which contribute to sustained fit through better
waistband contact with the wearer and less rollover.

An example of another elastic waist feature useful in the
present invention is the elastic waist feature 334 shown in Figure
3A and disclosed in U.S. Patent 5,151,092 entitied “Absorbent
Article With A Dynamic Elastic Waist Feature Having A Predisposed
Resilient Flexural Hinge" issued to Buell, Clear & Falcone on
September 29, 1992 and incorporated herein by reference. While
the elastic waist feature 334 need only comprise an elasticized
waistband and a flexural hinge zone Jjoining the elasticized
waistband with the contaiment assembly, the elastic waist feature
334 preferably comprises an interconnecting panel zone 300, a
first flexural hinge zone 302 joining the interconnecting panel
zone 300 with the containment assembly 22 adjacent the waist edge
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shape having a recess 710 wherein the recess 710 is forned by a segnent of
the back wai st edge 86 having an arcuate concave shape. This recess
enhances contai nnment of fecal matter deposited within the diaper.

24 Figure 7C shows a still furthergalternative enbodi nent of an
absorbent core of the present invention. The absorbent core 728 ' has an
overall "spade" shape. The front waist edge 784 has a rectilinear shape

general Iy paral | ekgs @ftime imsbeseak cbreeZd,i omeldsiecizeg wagtBaAL 3041 4ndr &
Identical to the %cho%bﬁ@&urca‘?rﬁin%QOMei Sos joining the elasticized waistband
304 with the interconnecting panel zone 300. The interconnecting
panel zone 300 preferably provides a link between the elasticized
waistband 304 and the absorbent core 28. The -elasticized
waistband 304 provides a member that maintains a defined area
coverage, contacts the wearer, and is elastically extensible in a
direction having a vector component in the lateral direction so as
to dynamically fit against the wearer and to dynamically conform
to the wearer so as to provide improved fit. The elasticized
waistband 304 preferably comprises a shaping panel zone 308, a
waistline panel zone 310, and a predisposed, resilient, waistband
flexural hinge zone 312 joining the shaping panel zone 308 and the
waistline panel zone 312.
In one embodiment of the elastic waist features described in
U.5. Patent 5,151,092 and as shown in Figure 3A, the elastic waist
feature 334 preferably comprises an interconnecting panel zone 300
comprising a portion of both the topsheet 24 and the backsheet 26;
a first flexural hinge zone 302 and a second flexural hinge zone
306 formed from a structural discontinuity due to the absence of
the absorbent core 28 from the interconnecting panel zone 300 or
the absence of the elastic members and resilient members in the
elasticized waistband 304. The elasticized waistband 304, while
it may be constructed in a number of different configurations,
preferably comprises a portion of the topsheet 24, a portion of
the backsheet 26, this portion of the backsheet can be
*mechanically prestrained" if desired; an elastomeric member 314,
and a vresilient member 316. In an especially preferred
embodiment, the elastomeric member 314 is preferably positioned
between the topsheet 24 and the backsheet 26 with the resilient
member 316 preferably being positioned between the backsheet 26
and the elastomeric member 314. The waistband flexural hinge zone
310 is formed by a structural discontinuity in the bond pattern
between the shaping panel zone 308 and the waistline panel zone
312 so that the elasticized waistband 304 will tend to more
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Figure 5. Each buttocks segnment 116 has an arcuate convex shape to conform

most cl osely about the buttocks.

The back wai st edge 86 has an arcuate

convex shape so that the absorbent core 728" fits conformably in the | unbar
curve of the back and so that the absorbéent core 728 ' enhances the

formation of a primary line of tension directed at an angle on the
The | ongitudinal distance between the hip points 110 of
the front waist ed®adiigs fiexusalgui Perdarflpys SH8r regiopndm thee PRBEYRGPt HRATSal

di st ance between typerdiape Fewatt Bor@k. t he absorbent core shown in Figure 7A

wearer's body.

This shape for the al:ﬁoralge%t%%/%gtgt%ﬁgédfipmtgvit%seﬁméﬁvggi{tilgfe\g%g,lg

reduced core bunchi ng,” 'especi a

ont and cr ot

core 728". The naraooprisesr ot chrewadivelandhighontedgsi seonpyess inel pstiffness
preventing core bupRefidandct iy phfIVeaRELF18xirai Oh jaPvRNEBt the \BbhiA nkdie

"spade” absor b 728" ful, | f i .
chacsts ahapes. oi SOPORLI neieh, “Ppeiuitent@i, Bun)” ALRY SR BRED, Lo

core 728" is espdiesiriajlwsipfived i o dheoveterchnnect gcipattiasaong; abs fisdnt
article such as isrglipum HiRgd BHE eF19xurally Foh SthgetheD inbureBnmQt MigeParkelli | |

further alternative enb nen f
The ab%?%e’fﬁ%ﬂl: eetcar?taiggntaggge{mg?yn;t a%grae ggc:nt'z@eﬂ%)ru?rsﬁnhinge

i nventi on.

zone flexurally joining the elasticized waistband with the
interconnecting panel zone. The elasticized waistband preferably
has a deep "pentagon" shape to form an "expansive tummy panel®.
The elasticized waistband is Tlonger (longitudinal dimension) to
provide for the primary side closure to be formed below the
abdominal crease in the low motion zone. This shape for the
waistband provides a waistband that moves and expands with the
wearer’s stomach as well as differential lateral extensibility
such that portions of the elasticized waistband adjacent the end
edge are more extensible than adjacent portions farther from the
end edge. The elasticized waistband is preferably constructed of
a portion of the backsheet, a portion of the topsheet, an
elastomeric member positioned between the topsheet and the
backsheet, and a resilient member positioned between the backsheet
and the elastomeric member. The elastomeric member preferably
comprises an elastomeric foam or elastomeric film {or stretch
laminate) while the resilient member preferably comprises a
nonwoven layer. The elasticized waistband preferably comprises a
stretch laminate so that the elasticized waistband is capable of
expanding beyond the original planar state of the diaper. This
stretch  laminate, preferably a  mechanically  stretched,
pretensioned, stretch Tlaminate allows for expansion of the
elasticized waistband well beyond the dimensions of the
circumference of the diaper formed by the primary closure system
and beyond the initial dimension of the end edge (beyond the
planar state of the diaper itself). (i.e., The elasticized
waistband is capable of expanding well beyond the dimension of the
circumference of the fixed dimension of the side closure {even

SUBSTITUTE SHEET (RULE 26)
This Sheet

Has Been Rt

I

absor bent

nbl y

eplaced



728''' has a "nodified whal e" shape. The shape of the absorbent core

728'"'" is simlar to the whal e absorbent core shown in Figure 7A except
that the back wai st edge 786 has a rectilinear shape generally parallel to
the lateral direction. Wil e the abséBbent cores of the present

i nvention may be positioned in a contai nment assenbly having various sizes
and shapes, it is $referred fhat .t he Eontalnnent assenhl yv. al so have certain

shapes to better fHe¥oRhethendipensien cof ethentBiteRd!f odPHIAt on ToREgotthene
wear er and reduce djapgi)ngoots tive f@&)mwaltheremurasserﬂbbr@achTm;nem shotke i n

rigure 1, the Contﬁ?’%nianﬁﬁﬂ%@&’a% BE 2t by thafechad icafty g%ggﬂﬁ
aving a substantia arcuate concave shape and ac avi ng
a substantially the stretch laminate at an angle to the longitudinal dwrection to
provide differential stretch. This expansion can also be
accomplished by or enhanced by ‘"windowing" the elastic waist
feature. The elasticized waistbands are preferably designed to
have force/extension characteristics such that the extension
forces are less than or equal to about 400 gramsf, preferably less
than or equal to about 350 gramsf, and more preferably less than
or equal to about 300 gramsf at extensions of between about 25 mm
{1 inch) and about 50 mm (2 inches), more preferably between about
25 mm {1 inch) and about 76 mm {3 inches).

The diaper 20 further also preferably comprises elastic side
panels 30 disposed in the back waist region 52. {As used herein,
the term "disposed" is used to mean that an element{s) of the
diaper is formed (joined and positioned) in a particular place or
position as a unitary structure with other elements of the diaper
or as a separate element joined to another element.) The elastic
side panels provide an elastically extensible feature that
provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and sustaining this
fit throughout the time of wear well past when the diaper has been
Toaded with exudates since the elastic side panels allow the sides
of the diaper to expand and contract. Further, the elastic side
panels develop and maintain wearing forces (tensions) and enhance
the tensions developed and maintained by the closure system to
maintain the diaper on the wearer and enhance the fit. The
elastic side panels especially assist in maintaining the angled
primary line of tension formed by the primary fastening system;
allowing the diaper to conformably fit over the hips of the wearer
where there is dynamic motion, and initially pretensioning the
front elastic waist feature since the diaperer typically stretches
the elastic side panels when applying the diaper on the wearer so
that when the elastic side panels contract, tension is transmitted
from the elastic side panels through the waist closure system into

ect Has Been Replac;d

SUBSTITUTE SHEET (Ru 2¢ m““ “““ m‘ m \“‘



25 arcuate convex shape. The arcuate concave shape of the front end edge
56 allows the front end edge to be circunferentially di sposed about the
stomach of the wearer and can preferentially be disposed bel ow the stomach
so that the stomach will tend to not rub,5%braid or otherw se press
outwardly against the front end edge. 1In a particularly preferred

hoop st resses agai FUR TTHE Blasnts WATE Eeptiren | D BHartLGsids AateTsTRUBEEK end
edge 58 pref erabl yphaddamoer efiecbivwoappdicahapef sihetdiapembhintet exendifapbe i s
worn, the back endyedaps>&ulfs frieCRl 8t 16l 8aRNALhY dQMNRT dhyy aiOSRREPe
hi ps toward the frgnt. of the wearer. Thus, e phack waist region 52 I s
perched or otherwi g‘@"%&@&f‘ﬁéﬁ“ﬂ’h&éﬁ'@wtﬂf@bﬂal B’eoﬁhaﬁ’ﬁre “Bh‘gkg%]cf'é@“t“%"
prevent the contai during assenblyil22 theomiapdrerdlerdfngthel tpiretene Vieegrdtios body
Chry 20 FoverErL SRAAIYHR SRR Bl S 0B flscseng o, ghawt (ne
abdoni nal crease. WSt aJieginn B2icahkasnaidnale ther dianer BAcKRYebRI PERMjdedith so
tends to reduce gaglusbir isidd Panels disposed in the front waist region 50 or in

both the front waist region 50 and the back waist region 52.

The elastic side panels 30 may be constructed in a number of
configurations. For example, the elastic side panels 30 may
comprise a separate elastically extensible material or laminate
joined to the contaiment assembly 22 or may be a unitary stretch
laminate formed by operatively associating an elastic side panel
member with the containment assembly. Examples of diapers with
elastic side panels useful in the present invention are disclosed
in U.S. Patent 4,857,067, entitled "Disposable Diaper Having
Shirred Ears” issued to Wood, et al. on August 15, 1989; U.S.
Patent 4,381,781 issued to Sciaffara, et al. on May 3, 1983; U.S.
Patent 4,938,753 issued to Van Gompel, et al. on July 3, 1980; and
the hereinbefore referenced U.S. Patent 5,151,092 issued to Buell,
et al. on September 28, 1992; each of which are incorporated
herein by reference.

In a preferred embodiment as is shown in Figure 1, the
elastic side panels 30 comprise an elastic side panel member 82
Jjoined to the containment assembly 22 in the back side panel 64
{preferably between the topsheet 24 and the backsheet 26). The
elastic side panel member 82 is joined in a substantially
untensioned condition with the resultant laminate being subjected
to mechanical stretching sufficient to permanently elongate the
nonelastic components {the topsheet 24 and the backsheet 26) and
then allowed to return to its substantially untensioned condition.

The preferred elastic side panels 30 thus comprise a "zero strain”
stretch laminate as are discussed more fully in U.S. Patent
5,151,082, As used herein, the term "zero strain" stretch
laminate refers to a laminate comprised of at least two plies of
material which are secured to one another along at least a portion
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back wai st region 52. Figure 12 shows an alternative enbodi ment of a

contai nnent assenbly shape of the present invention
edge 58" has a substantially arcuate convex shape w
back end edge being continuous from one | @ngitudi nal

wherein the back end
th the curvature of the
edge 54 to the other

| ongi tudi nal edge 54. Thus, not only the central region 60 of the

cont ai nnent assenbly 22' has such an arcuate convex

shape, but also the

back side panels 649h&bedrt erextensives Repjaces wihilg Bhapabebntiyjly dntensieend t he
back end edge enh?npesrd Eerii@rﬁ&bham;‘mﬁ aneCONtihB N Es F\Hoh;?iﬁrs%d laNfatefial ved
tensi on at an angl e t.q, t nce the forces,.may resol ve
al ong the conti nuou‘g"gﬁr\}g g?g%/tﬁglbggc%"@ﬁgﬁg% @%NEFdﬁt%‘ér ,Ttt h’f’gﬁfﬂ'& ¥ or
the containment asubebantyaldy’ toi rips ovelensioned disgnsivasi efitesf ant happdiiegper
and the initial fitikiee fobge bRGK Al EUQsEA’ hENdS skeordolhgwuhite curve

of the shape of the.bod t he wearer and t t ape. tabs .natura |
the angle of the Iaﬁ&f‘?%taﬁifnb@?”.t not 'ﬁcﬁfﬁ'aémwg‘aéﬁmﬁgm)a f"hr?{lﬂg upon

foll ow

alternative embodisteatchiod the proosénply nwEiitilen ot alesoht &b naerdegessendl y
shape wherein the bagksRAthCdUhgrRd SAThED uBSC VBTRSEYIV B SHANGH | tnke

cent ral region 60 g2 Segalale acuals, e 8

e in,each ba sl de
ts origina un&g%ermég

configuration. The resulting "zero strain" stretch laminate is

thereby rendered elastically extensible, at least up to the point
of initial stretching, in the direction of initial stretching.
{Alternatively, the elastic side panels could comprise
pretensioned stretch laminates formed by operatively associating
the elastomeric component to the nonelastic component in a
tensioned condition and then subjecting the resultant laminate to
mechanical stretching.) Preferred examples of zero strain stretch
laminates and pretensioned stretch Taminates are disclosed in the
above-referenced U.S. Patent 5,151,092.

Particularly preferred methods and apparatus used for making
"zero strain® stretch laminates out of a topsheet, a backsheet,
and an elastomeric member positioned between the same, use meshing
corrugated rolls to mechanically stretch the components. A
discussion of suitable apparatus and methods for mechanically
stretching portions of a diaper is contained in U.S. Patent
5,167,887 entitled "Method For Incrementally Stretching a Zero
Strain Stretch Laminate Web to Impart Elasticity Thereto" issued
to Weber, et al. on December 1, 1992; and U.S. Patent 5,156,793
entitled "Method For Incrementally Stretching Zero Strain Stretch
Laminate Web in a Non-Uniform Manner to Impart A Varying Degree of
Elasticity Thereto™ issued to Buell, et al. on October 20, 1992;
each of which are incorporated herein by reference.

In a preferred embodiment of the present invention, the
elastic side panels 30 are mechanically stretched so that the
stretch laminate is extensible at an angle to the 1lateral
direction (i.e., the elastic side panels are elastically
extensible 1in a direction having a vector component in the
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26 Wth this overall shape, two inflection points,
back end edge 58" corresponding to the boundaries of the central

with the back side

panels 64. This overall shape of the back end edge

defines a "suspension bridge" shape. In gddition, the front end edge

has a suspension b

ri dge shape having an arcuate concave shape in the

are defined in the
regi on 60

58"
56"

central region 60 and a separate arcuate concave shape in each front side
panel 62 thereby débagitminhvaiiredtiect.i oPreferably, thd"elastim sddgmpahaisr 8ol

enbodi nent of this

ceP oAbV TBMHed 255 Gl £Rdn abdi®5CUoV Addt 6Pl ii%erabty
from about 5°* to about 30°, more preferably between about 10° and
about 25°*, most preferably about 20° to the lateral direction
{machine direction) of the diaper 20. This angled activation
allows the elastic side panels 30 to form forces at an angle to
the body to enhance the formation of an angled primary line of
tension. This angled activation is accomplished by orienting the
corrugation of the meshing corrugated rolls at the appropriate
angle to the machine direction so as to produce elastic
extensibility in a line at an angle to the body. {For a more
complete discussion of angled activation of the stretch laminates,
see U.S. Patent 5,156,793).

The elastic side panel members 82 may take on a number of
different sizes, shapes, configurations, and materials. For
example, the elastic side panels may be formed from one or .a
plurality of elastic side panel members operatively associated in
each side panel; the elastic side panel members may have varying
widths and lengths; or the elastic side panel members may comprise
relatively narrow strands of elastomeric material or a larger area
of a elastomeric patch. One elastomeric material which has been
found to be especially suitable for use as the elastic side panel
member (especially for “zero strain" stretch laminates) is an
elastomeric foam having an elongation to break of at least about
400% and an extension force of about 200 g/in of sample width at
50% extension of 1its own strain Tlength. Other suitable
elastomeric materials for use as the elastic side panel members
include "live® synthetic or natural rubber, other synthetic or
natural rubber foams, elastomeric films (including heat shrinkable
elastomeric films), elastomeric scrim, elastomeric woven or
nonwoven webs, elastomeric composites such as elastomeric
laminates, or the like.

While the elastic side panel member 82 may longitudinally
extend through the entire length of the back side panel 56, as
shown in Figure 1, the elastic side panel member 82 comprises a
patch of elastomeric material {elastomeric patch) that preferably
extends through only a portion of the longitudinal length of the
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central region 60 of the back end edge 58" matches the curvature of the
central region 60 of the front end edge 56". More preferably, the
curvature of the back side panels 64 matches the curvature of the front
side panels 62. Wth this arrangenent, itgdas easier to manufacture the

di apers continuously on a high speed production line since the side panels
can be inwardly fol ded and the diaper folded in half with only one cut
needi ng to be nmadebadk Sidarpared Hor suas ctoefuimediyestessdn pdral e b ngloen cut

fornms both the back,e ugggige R eRfenQiéh @hﬁﬂerﬂ@%saﬁﬁ;@ B&é% fné&'ﬂﬁxé%'?@y edge
56" of the subsequent | n addlt;ﬁ g QF W%Z g nater and
no scrap material CHHR o"’§ 182t thrd eg&ﬁ%y ?:lu% %" P! 93¢ ngl &+ cutt edt t he
end ed_ges such t hatnatdréaiso$batofmakehep cthed pricdsion snellldvbebekrsstraimdwor | be
recogni zed by thos?éﬂfagron%lelbgbatt% 2T ¥he w&rn@]&wapeq Qi Rt ﬁh@p Gorthgy the

back end edge and urlng ease.

such
It has been found f éf’ettﬁé“e“’ﬁ% pé“‘%r é%f"r%ée?té?’%vﬁ'l BlropsLs b’é‘t"&g)eﬁ h§m &h
pl acement of the abbtbentideopaneP830arid éttengddacetthntt qiendraeimpekcendvedge

°8 of the contal n”?éﬁsz@t?%ﬁm&lsyﬂ%? Er@ P§g°¥%]§%nté¥etl?é %Eﬂe?eﬁaaﬁn&*&?&'c{ig%vé)f the

product about the wearer bent core iIn
moti on zone. As isSkioirritation or red mark the legs. (Without the extension

panels, tensional forces would be concentrated along a line
through the back side panel when the elastic side panel is
extended that could indent, rub, or chafe the skin of the wearer.)
While there are a number of ways to strain the extension panel,
the extension panel is preferably strained in the same manner and
and the same time as the mechanical stretching performed on the
elastic side panels. (Alternatively, the extension panel may be
strained at a different angle from the elastic side panel to
better relieve stress along the leg; such as being strained
perpendicular to the direction of mechanical stretching of the
elastic side panel.} While the extension panel may be formed from
a number of different materials, in a preferred embodiment, the
extension panel is formed from the portions of the topsheet and
the backsheet in the back side panel.

In an alternative embodiment of the present invention as is
shown in Figure 14, the elastic side panel member 1482 may extend
through the entire length of the back side panel 56. The elastic
side panel member 1482 is preferably mechanically stretched in two
different directions to provide expansion towards the waist (the
top arrow in Figure 14} and towards the legs (the bottom arrow of
Figure 14). Thus, a first portion 1400 of the elastic side panel
member 1482 forms the elastic side panel 30 and a second portion
1402 forms a segment of the elastic leg cuff 1432. While the
boundary between the zones of different extensibility may be
positioned anywhere along the elastic side panel member, as shown
in Figure 14, the position of the tape tab preferably determines
the boundary between the zones of different extensibility so that
the tension lines are each activated by the tape tab. The first
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Figure 4, this relationship is defined by two |ongitudinal distances on the
contai nnent assenbly 22. The first distance is the |ongitudinal distance
fromthe abdom nal point 112 of the absorbent core 28 to the lateral |ine
connecting the crotch points 108 of the sidde edges 98 of the absorbent core
28. This front length distance is designated "A'". The second distance is

the | ongitudinal distance between the |ateral |ine connectin the,cr%}ch
points 108 and a peAThiorsftHe BHSkierdde fgae bgepler ht preferably activate
27 diaper on thg thengigledidistusseieesin meéth GEspect Thu She belaktid amds h

panels such that an angled primary line of tension is formed. The
second portion of the elastic side panel member is preferably
activated at an angle to the line of activation of the first
portion, preferably perpendicular to the line of activation of the
first portion, so that the elastic side panel members form an
elasticized thigh panel capable of elastically extending along the
longitudinal edge of the containment assembly. The elasticized
thigh panels enhance fit and containment in the areas about the
legs. A more detailed discussion of a diaper having elasticized
thigh panels is contained in U.S. Patent Application Serial No.
07/951,608, entitled “Absorbent Article With Dynamic Elastic Leg
Feature Comprising Elasticized Thigh Panels” filed by Clear, et
al. on September 25, 1992.

In a preferred embodiment of the present invention, the
elastic side panel member 82 is substantially continucusly bonded
to both the topsheet 24 and the backsheet 26 using an adhesive. A
glue applicator may be used to apply a substantially uniform and
continuous layer of adhesive to the backsheet 26 and/or the
topsheet 24 and those predetermined areas where the substantially
untensioned elastic side panel member 82 will be placed. In a
particularly preferred embodiment, the adhesive selected is
stretchable and the glue applicator comprises a melt blown
applicating system such as Model No. GM-50-2-1-6H as available
from J3M Laboratories of Gainsville, Georgia. Alternatively, the
elastic side panel member 82 and any other components comprising
the "zero strain” portions of the diaper 20 may be intermittently
or continuously bonded to one another using unheated adhesive,
heat bonding, pressure bonding, ultrasonic bonding, dynamic
mechanical bonding, or any other method as is known in the art.

The diaper 20 is preferably applied to the wearer by
positioning the back waist region 52 under the wearer’s back and
drawing the remainder of the diaper between the wearer’s legs so
that the front waist region 50 is positioned across the front of
the wearer. The tab portion 124 of one of the tape tabs 36 is
then released from the release portion 140. The first fastening
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di stance is designated "B". It has been found that the ratio of the back

| ength to the front length (B:A) is preferably greater than about 1.5:1,
nore preferably between about 2.0:1 and about 3.0:1, with a target for nost
di apers of about 2.5:1. This ratio betwees4the back I ength, B, and the
front length, A allows the back end edge 58 to be positioned in the |unbar
curve of the back and the front wai st edge 84 of the absorbent core 28 to
be positioned at orcoBaIMRt i3 eom bbb trprataly BBalsestsuret & \tharecondriizgstentng i ne
of tension (primar YCdmbmnt)f39t emshen)andaiy hemtde\d® epefractouns dibe dveaurer

fromthe |unbar curye,of B}%‘gﬁgkhﬁ‘\éeéf tthr?mlakgﬁ h&ag{l{yﬁg?: a'g&ﬁ?@%%?&,-

crease to anchor the Qat
rati o al so defines anamrigte te theetateesd] divectione dbarrdben r’&gpit fsab | isnbhen

curve of the back ad%‘éuﬁéae-;rﬂaavgkm:lar'nﬁh@éral men@la\éltmsﬁw@eﬁélstsntah@ tHeaper ,

to a point belowt nal _cre r an ab

typically from5[er E‘ 3 ’t?oﬁ?’StG 32}‘"1 adl %g?‘clﬁi& ?HE%aE)'bu’JtEhs?Perr]
to about 30[err], durm dhim eberadibon Sﬂraﬂntabmnfom[tertqe sozeabamtsth)q efr],
most preferably abowe veaker. ] in O Giﬂéf‘ékl&%e&nﬂaefn%hﬂ%fft e, pﬁéaemchmmnsyst em

e O e b, g e b Bl PR P! 8o

abdom nal *automatically” formed {(i.e., the waist closure 1is passively
activated). The waist closure is formed by the engagement of the
first attachment components 40 with the second attachment
component 42. With the formation of the waist closure, the front
elastic waist feature is pretensioned so as to provide the fit and
containment benefits described herein. Thus, the absorbent core
is positioned within the low motion zone of the wearer and the
diaper is anchored in its ultimate, sustainable wearing position
by the angled primary line of tension formed through the back
elastic waist feature through the elastic side panels and through
the primary fastening system. The primary line of temsion also
anchors the absorbent core below the abdominal crease. The
portions of the diaper outside of the low motion zone are
primarily elastically extensible and compliant to fit the changing
dimensions of the wearer with the front elastic waist feature
intended to prevent rollover, sagging and gapping. Thus, the
diaper remains in its initial fit position and does not sag, gap,
slide/s1ip on the wearer during use.

Figure 9 shows an alternative embodiment of a disposable
absorbent article of the present invention. The disposable
absorbent article of Figure 9 preferably comprises a pant-type
garment {training pant 920) having closed side seams 900 so that
the wearer pulls the pant up on the body rather than being secured
with a closure system. {Alternatively, the absorbent article can
be provided with a closure system such as that described herein
rather than side seams.) The training pant 920 may be used as a
training pant or as a diaper. The training pant 920 comprises a
containment assembly 922 comprising a first outer covering layer
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crease to formthe anchoring function. The diaper 20 is provided with a
cl osure system (cl osure neans) for anchoring the di aper about the wearer

t hroughout the diapers use so the diaper has a reduced likelihood to
sag/gap and slide/slip during use. The gkosure system provides a |ine
i nes (zone) of tension (hereinafter, the primary |ine of tension)
substantially about the perineter of the |ow notion zone that inparts

or

anchoring forces tg4ped niesomi obierposietrimn 1ajert 926 disdpersebiy @Oghalasyiear i ng.
As shown 10 P OUr 8 o8 GurkDAspr 'aggwg?h'c%ei ftesaﬁ%%' Sanfll SPQ5&PL&H BdFeangl e,

a, to the horizonta e bo the wearer (an angle to the laferal

direction of the d28per) such that the primary |line of tension extends from

around the |umbar curvigeOtorthenmeat Kassehte ySO2E | haf théiegdnaeX) shugy dfheni |

i ac

ot imary 1ine of 't ARGPRRI B e, {8 Y, RARERE plntiRanindcy,

di mensi on, a sust ®antsd wBer Corgapoent assembly 922 preferably comprises woven or
nonwoven fabrics which are elastically extensible to provide

overall elasticity for the training pant 920. The body of the
containment assembly 922 may comprise a number of different
materials as are known in the art including elastomeric nonwovens
and laminates of elastomeric materials and nonwovens mechanically
stretched or stretchable. Elastic is secured about the leg and
waist openings to form elastic leg cuffs 932 and an elastic waist
feature 934 to further securely hold the training pant in place.

The absorbent core 928 is preferably the absorbent core of
the present invention such as that shown in Figure 5 or
alternatively in Figures 7A, 7B, 7C or 7D. The absorbent core 938
thus fits within the low motion zone and is anchored in the low
motion zone by the overall elastication of the training pant 920.
The absorbent core 928 may be positioned between the first outer
covering layer 924 and the second outer covering layer 926, or the
absorbent core 28 may be formed as a separate absorbent assembly
comprising a topsheet, the absorbent core, and a backsheet, with
the absorbent assembly secured in the training pant to the first
cuter covering layer 924. An exemplary example of a training pant
assembly is more fully described in U.S. Patent Application Serial
No. 07/795,560, allowed, entitled “"Elasticized Disposable Training
Pant and Method of Making the Same", filed by Hasse, et al. on
November 21, 1981, incorporated herein by reference.

FLEXURE BENDING TEST

The flexure bending test is similar to the flexure bending
test described in U.S. Patent 5,151,092 issued to Buell, Clear &
Falcone on September 29, 1992. The portion of the specification
of U.S. Patent 5,151,092 describing the flexure bending test and
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28 (i.e., the primary line of tension is not disposed over the abdonmen or
t he gl ut eous maxi nus which increase and decrease in dinension during
novenent), such that the primary line of tension stabilizes and maintains
anchoring forces which nmaintain the posi gon of the diaper on the wearer
such that the diaper is unlikely to slide or slip downward during the
entire time of use due to the novenents of the wearer or to the force of

the increased weigffe Qj utﬁﬂﬁnﬂi gRAr tWBRNAn! tisi hel@3dedcorpotitedamghect [yl nmary
line of tension created by the closure systemal so inparts an upward
anchoring force on&'BEeMEaper tending to pull the di aper up on the body,

and thus counteract tHeeveamghd tbdrectesibdtisetikeadbumdiraptape titnoeterhels

et on, " She TEPSARAEEE BaATRGEN b end 18 o b 1l
be tested, the material has the first fastening element thereon).
The sample is at a minimum 16 mm long (longitudinal direction),
preferably 25 mm or any length available, and 50 mm wide (lateral
direction). The sample is centered on the supporting rods.

The test is run according to the procedures described except
that the deflection force at 4 mm and 5 mm, for each cycle, is
determined on the extension force curve {the upper curve}. The
extension deflection forces are averaged to calculate a cycle
extension deflection force. The average of both cycle extension
deflection forces for each sample determines the sample extension
defection force. The bending flexure extension force for the .
material is the average of the value of the sample extensien
deflection force for the 10 samples.

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
jnvention. It is therefore intended to cover in the dependent
claims all such changes and modifications that are within the

scope of this invention.
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created by the primary |line of tension (another vector conponent of the
angled primary line of tension) anchor the diaper, particularly the
absorbent core, in the |ow notion zone since the normal anchoring forces
act conpressively to-push the absorbent core toward the body. These nor nal

anchoring forces thus assist in maintaéhing the fit wel |
as reducing | eakage since the absorbent core is nai n l" Il nﬁﬂ Eﬂl
a

relationship with the body. The angled primary |ine ot tension so*ten s
to reduce redmarKk]j since the anchoring forces are disposed in the | ow
noti on zone such fs@%guhﬁdy di mension is not increasing or decreasing
along the primary line of tension which could cause red marking. In an

especi al |y preferk ed fordbsatbene atticlsffort fiitingdbostr wegrdd sontaif boficepdsss tie

i nvention, the primanyeled RRiR t&@%?dn@ﬂzb:% 8 BbdoRlAUS AL UM prisiag. back and
hi ps of the wearer to further enhance the magnltude of the anchori ng

forces. The overall demgn of thelg Z‘ta nrrg;rét;t e b‘%\ﬂé’ t he. el astic
wai st feature 34 in h®&" AP )itk t*ﬁ‘@ B agk “‘fagéﬁﬁ’ ., and
the el astic side panepposgd t¢ jsaid tiraptiwaist yegidne aa&@ntmtlledge,cn‘ badkeend| e@b,l c side
panel s 30 at an angl %ngﬁb&xﬁ&ﬂe@ge&%ﬂ&ﬁg%@i&ﬂlﬁ aﬁi”s'mﬁgitukinﬁedxﬁétx&t%ﬁﬁéarhstt& be

rovided in the diape
P Pq dtrectton parallel to said longitudinal axis, a lateral axis, a lateral direction
defined as the direction parallel to said lateral axis, said containment
assembly comprising;

an outer covering layer; and
an absorbent core associated with said outer covering layer; and

closure means for anchoring the absorbent article on the wearer, said closure
means being joined to said containment assembly;

characterized in that

said absorbent core comprises an anatomically low motion zone-fitting
absorbent core having a longitudinal centerline, side edges, a front waist
edge having an abdominal point oriented on said longitudinal centerline, and
a back waist edge, each said side edge having a leg segment and a buttocks
segment, each said leg segment having a substantially concave arcuate shape
so as to provide a narrowed crotch portion to fit between the legs of the
wearer which defines a crotch point, said absorbent core being positioned
within said containment assembly such that the ratio of the longitudinal
distance from said crotch points to said back end edge of said containment
assembly to the longitudinal distance from said abdominal point to said
crotch points is at least 1.5:1, preferably between 2.0:1 and 3.0: 1, and

said closure means forms a primary line of tension disposed at an angle of
greater than 5o, preferably at an angle of between 50 and 300, from the
lateral direction about the perimeter of the low motion zone of the wearer to
sustain the fit of the absorbent article throughout wearing, said closure
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Since the primary line of tension is to be disposed at an angle to the
| ateral direction to provide its anchoring function, the closure system

is designed to provide an angled closure nechanismto. i “\a
primary line of tension is inparted togs “ \ m“@\\g\w ‘
29 the diaper. The closure system may thus conprise L #f ferent

fastening systens formgz{n?é%%] | n@“@?ﬁ%{‘]@éo@%ﬁ%ﬁéﬂ%{sé‘"@ ne of tension. For

exanpl e, the closure sys rise a primary fastening system
The closure system may additionally anchor a portion of the elastic waist

feature in the front YR Sisorbent article of Claim | wherein said front waist edge of said
absorbent core has a substantially concave arcuate shape such that said front

*

waist edge has a pair of laterally spaced hip points and said abdominal point,

- said back waist edge of said absorbent core having a rectilinear shape or a
substantially convex arcuate shape, and preferably wherein the ratio of the
lateral distance between said hip points to the longitudinal distance from said
hip points to said abdominal point is between 6:1 to 9:1, preferably between
7:1 and 8:1.

3. The absorbent article according to any of the preceding claims wherein said
closure means comprises a primary fastening system comprising:

a securement member disposed adjacent each of said longitudinal
edges in said back waist region, each said securement member
comprising a first fastening component, said securement member
being shaped and oriented such that said securement member provides
a primary line of tension at an angle to the lateral direction; and

a landing member disposed in said front waist region, said landing
member comprising a second fastening component engageable with
said first fastening component, said landing member being shaped and
oriented so as to provide a primary line of tension at an angle to the
lateral direction, said landing member being positioned over said
absorbent core so as to secure the absorbent article as well as said
absorbent core in a sustained position within the low motion zone of

the wearer.

4.  The absorbent article according to Claim 3 wherein each securement
member comprises either an inner fastening member joined to said back
waist region of said containment assembly or a tape tab comprising a fixed
portion joined to said containment assembly and a tab portion contiguous
with said fixed portion and disposed so as to be capable of extending beyond
said longitudinal edge of said containment assembly with said first fastening
component being joined to said tab portion.
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region, and, if desired, a portion of the elastic leg cuff. Thus, the
cl osur'e system may conprise a full length fastener syst m M B
full length fastener systens are disclosed in U S Patenﬂml mﬂ aﬂm !,}Ld

to Wlson, et al. on Cctober 20, 1987. Most preferably, as ts 'shdwn*® i
Figure 1, the closure system conprisest9a dual tension fastening system

designed to creatg th&eadgg,@é;h RGEIERE Llalrh REviffeid %{ag{ﬁgﬁﬁan%?%g{hi %ﬁgﬁaé@arei n
}

and to dynamically crea mal nfal n_tension, prefera anot her l'i ne
of tension, through ttﬁlé“%sl pptoximalaiEst 2 (st Gigss ud sidelpigoedes pidvRiPEiMal egi on

50 (hereinafter, fronidgehaiigiacoppiistiand @dbusre poisn sdidhdistal dtige b aredpped i C

wal st feature fal so h i lﬁﬁ& g 1'3% g@int?mhgre{n' £aid Fpper %in? %P‘%d Icf?stal%lﬁ% é(ias 1, the
primary fastening system conpriseS a’securenent  menber, preferab t'ape tab
36, disposed adj acentdispawr at dRgnglade by lagedinatiomiremesaidaior pedtse i on
52, and at |east one prewislainggérndedid BSisth HpAS 60said diktACedgt AN BisMRES ke 4£09i ON

First fastont ng compananie 4 BB RER Ll 3B s20E ob S piowiaf edih °
conpl i mentary second skelsthatnsaidgtab poption ésnshapel aad qaigatad keamangte tohthe flatersk

fasteni ng conponent 317rectioﬁrbr@f’éﬁ8@|\ﬁaéhéin%idhr§ﬁiéﬁéng bRl ShhRdabysHiGah giei n the

i i K ents eac
first and second fastaecrl}wrﬁgleg%%%n

6. The absorbent article according to Claims 3, 4 or 5 wherein said landing
member has a modified chevron shape, preferably wherein said landing
member additionally comprises indicia means for allowing said tape tabs to
be properly positioned on said landing member, more preferably wherein
said indicia means are oriented at an angle to the lateral direction so as to
insure a primary line of tension formed at an angle to the lateral direction.

7.  The absorbent article according to Claims 3, 4, 5 or 6 wherein said first
fastening component comprises a hook fastening material and said second
fastening component comprises a loop fastening material.

8. The absorbent article according to any of the preceding claims wherein said
front end edge of said containment assembly has a substantially concave
arcuate shape, preferably wherein said back end edge of said containment
assembly has a substantially convex arcuate shape, more preferably wherein
said outer covering layer comprises a topsheet, and a backsheet joined with
said topsheet, said absorbent core being positioned between said topsheet
and said backsheet.

9. The absorbent article according to any of the preceding claims additionally

comprising;

a back elastic waist feature positioned in said back waist region, said back
elastic waist feature providing elastic extensibility, preferably wherein said
back elastic waist feature has a substantially convex arcuate shape; and
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conprise mechani cal closure elenments conprising hook and Ioop fastening
materials is disclosed in U S. Patent 4,963,140 entitled m (“lmmlm“‘
Fastening Systens Wth Di sposal Means For Di sposabl e Absor ﬂw

i ssued to.Robertson and Scripps on Oct7 ber 16, 1990. A pritary *®
fastening system having conbi nation adhesi ve/ mechani cal cl osure

el ements is descri be%ak}ﬁekt Hdespargﬂf\@{%&mrﬁledg‘%ﬁsaﬁzgac?"b@d{; r@Qon PLES %g; -sRnsitive

Adhesi ve Fast ener ssue Battre ugust
7, 1990. In a pref er PavelehayBRlasasly @f‘e‘tsl‘i’@ ‘Braéléféi‘ﬂo“l v‘éﬁtal"éﬁoéﬁf’mléo"§’l*10\/\n in
Figure 1, the pri maryn{hatdngitidagl dipesfienmumbnpri ses an adhesive tape tab
fastening systemconprising a tape tab 36 having a first fastening

conponent 37 conprising an adhesive attachnent | ayer,
wherein said closure means, said back elastic waist feature, and each said

elasticized side panel are aligned to provide a continuous primary line of
tension disposed at an angle from the lateral direction.

10. The absorbent article according to any of the preceding claims wherein said
containment assembly additionally comprises a front elastic waist feature
positioned in said front waist region beyond said front waist edge of said
absorbent core, said front elastic waist feature comprising a front elasticized
waistband elastically extensible in a direction having a vector component in
at least the lateral direction, preferably wherein said front elastic waist
feature and said front end edge of said containment assembly have a
substantially concave arcuate shape, more preferably wherein said front
elastic waist feature comprises an expansive tummy panel, said tummy panel
having force/extension characteristics such that the forces are less than or
equal to about 400 gmmsf at extensions of between about 25 mm and about
50 mm.
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30 and a | anding nmenber 38 having a second fastening conponent 39
conprising a reinforcing strip 92 joined to the backsheet 26. Exanples of
such adhesi ve tape fastening systens are disclosed in U S. Patent
3,848,594 entitled "Tape Fastening System For D sposable Diaper”

I ssued to Buell on Novenber 19, 1974; and the adhesive tape tabs,
reinforcing strip, and indicia neans disclosed in U S. Patent Bl 4,662,875
entitled "Absorbent Article" issued Hﬁ | rotsu and Robertson on May 5,
1987. Each securenent nenber of t é primary fastening systemis

I ntended to provide a fastening neans for engaging the | andi ng menber so
as to provide a secure, preferably a wvariable positioning, side
closure for the diaper that anchors the absorbent core in the | ow notion
zone of the wearer. Thus, the securement nenber conprises a fastening
conponent . Each securenenty nenber also preferably ,conprises a neans
for positioning the [f&s8entMY conponeA? ad acent [ *né2i-Amdi ng menber so as
to achieve the side closure.l Thus, the securemept nenbgr nay
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conprise any of the well known configurations and means for achieving a
side closure on a diaper such as (i) a patch or strip of a fastening
conponent di sposed to forma portion of the inner surface of the diaper, an
i nner fastening nenber (e.g., U S. Patent 4,610,682 issued to Kopp on
Septenmber 9, 1986; and U.S. Patent 3,141,161 issued to Farris on July 21,
1964) or (ii) a tape tab having a fastening conponent positioned thereon.
As shown in Figure 1, each securenent nenber preferably conprises a tape
tab 36. The tape tabs 36 nust be able to be secured to the |anding nenber
38 so as to provide a primary line of2fE3sion through the diaper at an
angle to the lateral direction. Thus, the tape tab 36 is generally shaped
and oriented to allow the first fastening conmponent 37 to engage the second
fasteni ng conponent 39 of the | anding nmenber 38 so as to provide a primry
line of tension at an angle to the lateral direction, preferably through

t he di aper substantially about the | ow notion zone. Figures 1 and 8
shows a preferred enbodi nent of a preferred tapg tab 36 of the present
invention. The tape tab 36 is joined to the bgc sheet 26 to create a fixed

portion 122 (i.e., tha{ end
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31 of the tape tab joined to the diaper 20 during manufacture). The tape
tab 36 has another elenent which is the tab portion 124 (i.e., that end of
the tape tab contiguous to the fixed portion 122 that is disposed so as to
be capable of extending laterally outwardly beyond the | ongitudinal edge 54
and that is grasped by the diaperer in securing the diaper 20 on the
wearer). The tab portion 124 has a proximal edge 126 contiguous to the
fixed portion 122, a distal edge ,» and sidel ong edges 130. The
proxi mal edge 126 has a top point 132 a bottom point 134. The
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di stal edge 128 has an upper point 136 and a | ower point 138. In preferred
enbodi nents of tape tabs of the present invention, the tab portion 124 is
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 |ateral
direction. Thus, the upper point 136 of the distal edge 128 is di sposed at
an angle to the lateral direction fromthe top point 132 of the proxinal
edge 126, and preferably the bottom point 134 of the distal edge 128 is

di sposed at an angle (not necessar'}y?the sane angle) to the | ateral
direction fromthe bottom point 134 of the proximal edge 126. In the
enbodi nent shown in Figure 8, the sidelong edges 130 are curved to all ow
angled taping in order to follow the diaper shape/build of the wearer, to
create the angled primary line of tension about the |ow notion zone to
anchor the diaper on the wearer, and to allow the diaperer to conveniently
apply the tab portion 124 on the | anding nenber 38 so as to acconmodate the
di aper design. Further, the curved shape of the sidelong edges 130 of the
tab portion 124 allows high tape placenment in the back wai st region 52 yet
allows | ow tape placenttflyon the Haddi ng neger 38 to phfinize mar ki ng of
the stomach, hips and | egs\of the
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wearer to inprove the confort of the diaper for the wearer. The tab
portion 124 al so accommbdates the | eg of the wearer in that if the tape tab
was positioned too | ow on the product, nmarking could occur on the | egs of

t he wearer which would negatively inpact confort and fit. It has been
found that the angle fornmed between the proxi mal edge 126 of the tab
portion 124 and the distal edge 128 of the tab portion 124 should be |ess

t han about 30[err], preferably between

32 about 5[err] and about 30[err], nnrﬁ/bﬁeferably bet ween about 10[err]
and
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about 25[err], nost preferably about 20[err], to approximate the angle of
fit of the diaper on the wearer. A tab portion 124 having an angle greater
t han about 30[err] tends to cause the prinmary line of tension to be very
narrow t hrough the tape tab which may result in tape rotation or product
rotation due to the non-resolved forces set up in the tape tab. The tape
tab woul d al so not follow the angle of the product to set up the angled
primary line of tension of approximtely 15[err]. In a preferred
enbodi nent of the tape tab 36 as §yq® in Figure 8, the fixed portion 122

i s between about 28 nm and about 30 mmlong in the |ateral dinension, the
tab portion 124 is about 35 mMmm (1.375 in) long in the lateral direction,
and the overall width of the tape tab in the longitudinal direction is
about 29 mm (1.125 in). The angle between the proximal edge top point 132
and bottom point 134 and the distal edge upper point 136 and | ower point
138, respectively, of t i on is about 20[err] so that the

| ongi t udi nal di stanc et ween the top*poi ntN\132 or the bottom point 134 of
t he proxi mal edge 126 and the upper point 1 wer point 138 of the

di stal edge 128 is about 13 mm (0.5 in). e 128 @ the tab
portion 124 may al so be provi ded o

o0
FL

%..
<]

f/ 5
\;’0\/55
ﬁ
-

Fig. 6A

W)

‘This Sheet Has Been Replaced

L

SUBSTITUTE SHEET (RULE 26)




with rounded corners to elimnate the possibility of harsh corner edges
“contacting the wearer's skin so as to prevent stonach and | eg red marking.)
As shown in Figure 2, the preferred tape tab 36 al so conprises a rel ease
portion 140 joined to the topsheet 24. The rel ease portion 140 all ows the
tab portion 124 to be inwardly folded during manufacture to protect the
first fastening conponent 37 (adhesive attachnent |ayer) from contam nation
or delamination prior to use. Thé/]& portion 124 is preferably shorter in
the lateral direction than the release portion 140, preferably about 3 mm
(2/8 in) in a preferred enbodi nent as shown in Figure 2, so that it is
easier for the diaperer to initially grasp the tab portion 124.
(Al'ternatively, the tab portion 124 may be longer in the lateral direction
so that the grip tab on the distgr8&dge 128 of the tab portion 124 extends

beyond the rele portion The release\portion 140 extends inwardly
fromthe longitu
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33 edge 54, in certain enbodinments preferably up to and juxtaposed over a
portion of -the elastic side panel nenber 82 so that the load carried by the
tape tab 36 is transferred into the elastic side panel nenber 82 resulting
in nore effective distribution of the anchoring forces created by the
cl osure system In alternative preferred enbodinments of t he
present invention, the tab portion 124 or the entire tape tab may be
applied to the contai nent assenbly 28/4f3 an angle to the lateral direction
to provide the angled primary tension line desired. For exanple, a
rectangul ar tape tab such as is known in the art or a tape tab having any
ot her shape may be rotated with respect to the lateral direction when
applied to the containqq@L\gZifnbly & that the tap¥ tab is di sposed at
ir

an angle to the lateral ion
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of preferably between about 5[err] to about 30[err], preferably from about
15 to about 20[err], to provide an angled primary line of tension. Wile
such a tape tab will adequately work with many enbodi nents of the present
invention, it is not as preferred as the tape tab 36 shown in Figure 8.
The flexibility of the materials making up the various portions of the tape
tab has al so been found to be inpor%§§F i n avoi ding skin marking of the

| egs and wai st of the wearer. Stiff ﬁ% tabs have a tendency to mark the
skin since they are not flexible enough to bend or flex when the wearer
noves and generates forces against the tape tab. The flexibility of the
tape tabs is an especially inportant design paraneter for the tape tabs of
the present invention due to the high tension created in the diaper al ong
t he si de panels beca of the elastic side panels 30 and the fit provided
by the diaper 20. Thus,\l peci al AN32pr ef erred enbodi nent of the
present invention, at |ea the tgb poftion 124, and preferably the fixed

portion 122 and the rel ease 40 are factured frommaterials
which are extrenely flexiHrs. 3 flexibilit Egﬁf the tape tab
materials can be nmeasured ijn a nunbey of iE/bas”% f ound
N
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that . there is a preferred test nethod for neasuring the
fl'exibility of the tape tab materials. Using a Flexural Bending Test, as
defined hereinafter, each of the various portions of the tape tabs,
particularly the tab portion 124, should have a Bendi ng

34 Flexure Extension Force of |ess than about 50 gransf, preferably |ess
t han about 30 gransf, nore preferably | ess than about 20 gransf.
Preferred materials for the tape tab d¢jfird se a polyneric material,
preferably a polyethylene film Tape materials suitable
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for yse as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or Y-9030 as
"are available from the Mnnesota M ning and Manuf acturi ng Conpany
of St. Paul, Mnnesota. Preferred tape tabs including a pressure-sensitive
adhesive for the first fastening conponent are available from the

M nnesot a M ni ng and Manufacturing Conpany under the code nunber
XPF-3062. A preferred release portion include that available from M nnesota
M ni ng and Manufacturi ng Conpany under the code number KS-0076. Fi gure
12 shows an alternative enbodi ment] hf13 securenment nmenber of the present

i nvention. The securenent nmenber conprises an inner fastening nenber 1200
positioned on the inner surface 48 of the back side panels 64. The inner
fasteni ng nenber 1200 has a securenment portion 1202 and a release
portion 1204. The securenment portion 1202 has a first fasteni ng conponent
1237 preferably conprising a | ayer of adhesive disposed on it to formthe
side closure of the diaper. The rel ease portion 1204 serves to protect the
first fastening conponent 1237 from contam nation prior to use of the

di aper. The securement portion 1202 is preferably folded over onto the
rel ease portion 1204 during manufacture such that the wuser would

rel ease the securenent

1200 1200

Fig. 12
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portion 1202 fromthe rel ease portion 1204 prior to use. The securenment
porti on 1202 need not be joined to the back side panel 64 such that only

t he securenent portion 1202 need be fol ded over or the securenent portion
may be secured to the back side panel such that the back side panel al ong
with the securenent portion need to be folded over onto the rel ease portion
1204. As shown in Figure 12, the securenent nenber 1202 is positioned

|l aterally outwardly fromthe rel ease portion 1204; however, the position of
each may be reversed, if desired. y e 12 al so shows that the inner
fasteni ng nenber 1200 has a general ctangul ar shape and is di sposed at
an angle to the lateral direction to enhance the formation of the angled
primary line of tension. Alternatively,

62—
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Fig. 13
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35 the inner fastening nenber may have any ot her shape, including the
shape of the tab portion and rel ease portion of the tape tab shown in
Figure 1 and Figure 8. The inner fastening nmenber 1200 may alternatively
not be disposed at an angle, while the first fastening conmponent 1237 may
form such an angl e. In an alternative enbodi nent of the tape tabs
descri bed herein, the fixed portion and the rel ease portion may conprise
the sane el enent such as that shown in Figure 12 except that the tab
portion extends laterally outwardly fromthe |ongitudinal edge. Thus, the
fixed portion is secured to the inner surface of the contai nment assenbly
and coated on its exposed surface m%$Z£§ rel ease coating such that the tab
portion may be laterally inwardly f by the manufacturer to protect the
first fastening conmponent. The advantage of such a construction for the
tape tabs of the present invention is that only one |ayer of tape tab
material is joined to the containnent assenbly in the portion of the back
si de panel containing a portion of the tape tab such that
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the flexibility of this portion of the back si l.is pnhanc%gwpgﬁw
t hereby reduce the possibility of skin marki{n8ERIACEMENNVESNEET -
first fastening conmponent 37 of the securengnt o5, the closure
bet ween the securenent nenber and the conpl ¢ *V@f%%ﬁd kastening
conmponent 39 of the | andi ng menber 38. Thus| [ stieni ng conponent
37 provides a neans for engagi ng the conpl epe ry..second fiagt eni ng
conmponent 39 of the |anding menber 38 to mafntain the flrst Wai st region 56
and the second wai st region 58 in an overl apprng—cte -on to provide a

secure side closure f referred that a
di aper fit a range cﬁagéﬁﬁpi,ﬁghfbﬁﬁ z"égwéaéﬁ@?ﬁﬂwkﬁ I%ﬁ”ﬁﬁegﬁast ening system
be sinple and easy to use. Therefore, the fastening conponents
shoul d all ow for variable positioning of the zone of closure so that the
diaper may fit a range of sizes of wearers while also being sinple to
fasten wwth mnimal effort. The fasteni ng conponents thus preferably
conprise any of the well known attachnment nmeans for achi eving an adjustable
positioning closure as defined hereinafter. Exanpl es of such
adj ust abl e positioning attachnent neans incl dde an adhesi ve tatt achnmeat
| ayer s%gh as pressure- senS|t|ve adheS|ves ag are known in the art, =

% s
4 2 -

v | _ ‘A -

wislg7

FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and
liners, sanitary hygiene garments, and the 1ike, and more
particularly, to absorbent articles providing sustained dynamic
fit about the wearer.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear absorbent
articles such as diapers to absorb 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 in 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.5. Patent 3,860,003,
entitled "Contractable Side Portions .For Disposable Diaper",
issued to Buell on January 14, 1975, describes an elastic leg cuff
disposable diaper which has achieved wide acceptance and
commercial success.



36 nechanica

cl osure el ements such as hook fastening materials or

fastening materials, cohesive materials as are known in the art, or
conbi nati on of adhesi ve/ mechani cal closure elenents, each as hereinafter
described with respect to the waist closure system The first

fastening
It nmay be a separate nenber joined to

| oop
a

menber or a unitary nenber with the securenent nenber. For exanpl e,

t he

t opsheet

24 Hﬁwevéﬁvaabsorbent articles have a tendency to sag or gap
away from and to slide/slip down on the body of the wearer during
use. This sagging/gapping and sliding/slipping is caused by the
relative motions of the wearer as the wearer breathes, moves and
changes position, by the downward forces generated when the
absorbent article is loaded with body exudates, and by the
deformation of the materials of the absorbent article itself when
subjected to such wearer’'s motions. This sagging/gapping and
sliding/stipping of the absorbent article can lead to premature
leakage and poor fit of the absorbent article about the wearer.

Conventional disposable diapers are typically designed to fit
high on the abdomen of the wearer and down on the thighs such that
the diaper fits in the zones of the wearer that are subject to
dynamic motion (and thus dynamic forces) during use. These
dynamic motions and forces, especially by the abdomen bulging and
contracting, tend to deform the materials making up the diaper and
tend to push the diaper away from the body. Thus, the diaper
tends to sag/gap away from the body. The closure system of the
diaper is alsoc typically designed to form a defined dimension of
the waist and leg openings and a line of tension (imparts a
tensile force along a line) about the wearer to secure the diaper
on the wearer. However, this defined waist dimension created by
the closure system cannot accommodate the changes in body
dimension caused by wearer movement such that the diaper tends to
slide/slip down on the wearer when the dimension of the abdomen of
the wearer becomes smaller than the defined dimension formed by
the closure. Further, when the abdominal dimension becomes larger
than the defined dimension formed by the closure system, the body
tends to push the diaper to a different position on the wearer
(typically to a smaller dimension area which is lower than the
point of initial fit) or the diaper tends to be so tight on the
abdomen that the diaper can mark the skin or be uncomfortable to
wear. Further, the absorbent core and other stiff nonelastic
members of the diaper typically fit in the zones of the abdomen or
legs that underge such dynamic forces that the absorbent core is
pushed downward or inward by the dynamic forces resulting in
further gapping/sliding of the product on the wearer.
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conponent 37 is disposed, on the securenent nenber such that
%nd associated with the securenent



backsheet 26 may be manufactured froma material that mechanically engages
the | anding menber 38 (the topsheet 24 or the backsheet 26 being a unitary
fastening conponent). Alternatively, a discrete patch or strip of materi al
nmay be joined to the securement nenber (a separate fastening conponent).
Preferably, the first fastening conponent 37 is a separate material, such
as an adhesive attachnment |ayer or “a mechanical closure el enent, positioned
on and joined to the tape tab 36. The first fastening conmponent 37

preferably conprimesden fudmess vshu@l% afiMaBiorbay e arg Petleg d aQJhItt hgfjél??i g(r)\rtitﬁg
irot fast oriigeto PRy aiierfRe’ sbalTat T Susdihonb: artigtes tha¥e ccur ament
member. ForbesRappvdded ithi elasticsfeabunes ebausorthat waiastombyigse positioned in
onmrcs of Tgiandue hiond) ge it fabm g, ity 0BRSS M Y
%Sgp Lﬁssggt%e%@&gﬁ%%f hé’ﬁ&%ﬁ"ﬁf@.acﬁ%{‘?éﬁ’ﬁe 3na) £ommere i3ls Sksest o Farris on
July 21, 1964;disglnsedi dor §.92. PatenteA, l5e5%ecinseadnto nkidvdt andmri ses a
tape tab, thmtbitage dnaBiyen, "BSOMARNGANPTR  of S B'i%gm?' xia@QF'MffP“ed ei t her
on all or at, |g Stct'a port'fgnisoiﬁsthgsetda?n %%Ltlr%gious‘!' men’?ionleé Sut.s. astening
conponent 37AMRIASEAIER s P y
Patent 3,860,003. An example of a disposable diaper with elastic
side panels to fit over the hips 1is disclosed in U.S. Patent
4,857,067 issued to Wood, et al. on August 15, 1989. The elastic
features are designed to expand and contract with the wearer’s
motions and to maintain the fit of the absorbent article about the
wearer during use (i.e., provide sustained dynamic fit).
However, it has been found that absorbent articles having
elastic features also have a tendency to sag/gap and slide/stip
during use.
Thus, it would be advantageous to provide an absorbent
article that provides better fit, reduced leakage, and wearer
comfort. It would further be advantageous to provide an absorbent
article which has reduced sagging and gapping as well as reduced
overall sliding/slipping of the absorbent article and/or the
absorbent core on the wearer during use.
Therefore, it is an object of the present invention to
provide an absorbent article having sustained dynamic fit about
the wearer during use by reducing the sagging/gapping and
sliding/slipping of the absorbent article on the wearer.
It is a further object of the present invention to provide an
absorbent article providing increased comfort for the wearer by
providing freedom of motion for the wearer and minimizing the
effects of forces caused by wearer’s movements on product
stability.
It is also an object of the present invention to provide an
absorbent article shaped to fit within the low motion zone of the
wearer and/or to provide expansion of the absorbent article at
those portions not fitting within the low motion zone.
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conbi nati on adhesi ve/ mechani cal cl osure el enent having an adhesive
attachnent | ayer and a nechani cal closure el enent di sposed on anot her area
of the tab portion 124. An exenpl ary enbodi nent of this configuration is
di sclosed in the hereinbefore referenced U S. Patent 4,963,140 issued to
Robertson on Cctober 16, 1990. dhe | andi ng nenber 38 of the prinary
fastening system provides a neans for securing itself to the securenent
menber to provide a side closure and to maintain the front waist region 50
37 and the backItaissa fiuetheonotict of ahe oquresertppnvegt woanto gochali the. The

absorbent article about the perimeter of the low motion zone of
the wearer to achieve sustained dynamic fit.

It is a still further object of the present invention to
provide an absorbent article having an absorbent core shaped to
fit in the low motion zone of the wearer so that the absorbent
article has sustained dynamic fit during use.

It is also an object of the present invention to provide a
closure system and containment assembly (chassis) design that
anchor the absorbent core in the low motion zone of the wearer to
enhance the sustained dynamic fit.

It is a still further object of the present invention to
provide a containment assembly (chassis) design, closure system
and an absorbent core shape cooperating to reduce sagging and
gapping as well as overall sliding/slipping of the absorbent
article during use.

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.

SUMMARY OF THE INVENTION

The present invention provides absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and
liners, feminine hygiene garments, and the 1like, designed to
provide sustained dynamic fit about the wearer during use as well
as to improve the containment of body exudates and wearer
comfort/mobility. Such an absorbent article has a containment
assembly {chassis) comprising an outer covering layer typically
comprising a liquid pervious topsheet and a liquid impervious
backsheet, and an absorbent core associated with the outer
covering layer. The absorbent core is preferably designed to fit
within the low motion zone of the wearer {(an anatomically low
motion zone-fitting absorbent core) so that dynamic forces
imparted by movements of the wearer on the absorbent core are
minimized. The absorbent article is also provided with a closure

]
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| andi ng nmenber 38 may be di sposed anywhere on the diaper 20 so long as it
can engage the securenent nenber so as to provide the side closure and,
preferably a variable positioning side closure. For exanple, the |anding
menber 38 may be di sposed in the back waist region 52, in the front wai st
region 50, or in any region or zone or on any elenent of the diaper 20,

whi ch is disposed to engage the seBurenent nenber 42. Because the |anding
menber 38 determ nes the |ocation of where the securenent nenber 42 shoul d

be placed for optinmumfit, the Iandlqﬂ menber. 38 is Preferably desi gned so
as to all owsﬁﬁtref“alfl"ﬁ ﬁB’éﬁ“f?’@m"ﬁ‘ﬁ SPSRRNL; 3 el %Ay etheo HeRERY tite di aper nay
fit a rangesaétainzeme, dmmtdﬁaiﬁta:lﬁ theeabsyrbérdt aetinl¢ habodt dhé waarst regi on 50
and the bac r e ngke rimary line(s)
of tension fis ﬁ&g %;Q%Rgg ?hﬁ Eﬁﬁt}z?&’ g&s%‘? %J‘aées?tﬁlhe% ?’% g’hﬁt he wearer,

and pr ef eraBF‘iI“aé‘b {ingt oﬁhfé?f’sﬁ% sf’BE"\SI G§uﬁ% angleotoethe hedyt t chnent
conponent s @brricdetyedetiire [ths Uit osheat cartdabaom aawbarerhet asutahnérhat the

rormat i on Obuit'Besd 5 ShAMERCLS QBIR L HALAL TF SRS tBERT FlOSUT e

The | andi ng e assune va si zes preferred
enbodi nent @bsqrhentduaarpyﬂezer%@HWuﬂvt&@édcwrises elastic features

for fitting about the extremities of the wearer including elastic
waist features, elastic leg cuffs, and elastic side panels that
allow freedom of movement for the wearer as well as maintenance of
forces about the body to sustain the fit of the absorbent article.

In a preferred embodiment of the present invention, the
absorbent core is designed to fit within the low motion zone of
the wearer (i.e., an anatomically low motion zone-fitting
absorbent core). By designing the shape of the absorbent core to
fit in the low motion zone of the wearer, the absorbent core is
not Tikely to sag/gap or slip/slide during use since the absorbent
core is positioned in the area of the wearer having little or no
dynamic motions or forces tending to cause it to gap or slip. The
absorbent core is provided with a front waist edge preferably
having an arcuate concave shape to fit below or at the abdominal
crease of the wearer. It is preferred that the curve of the front
waist edge approximate the curve of the abdominal crease of the
wearer such that the absorbent core will naturally fit into the
low motion zone to maximize the comfort for the wearer. The
absorbent core is also provided with arcuate concave side edges
designed to fit in the leg creases of the wearer and to define a
narrow crotch width which fits between the legs of the wearer.
These leg cutouts are positioned farther forward in the absorbent
core than the lateral centerline so that the front portion of the
absorbent core is shorter in length to fit below the abdominal
crease and to allow the absorbent core to fit higher over the
buttocks and into the lumbar curve of the back. Preferably, the
absorbent core is long enough in the back to fit upwardly over the
buttocks of the wearer into the lumber curve of the back to anchor
the back and to provide less gapping of the absorbent core in the
back to further enhance BM containment.
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Figure 1, the |landing nenber 38 conprises a reinforcing strip 92 having a
nodi fi ed chevron shape so as to create the angled primary |line of tension
of the present invention. The | andi ng nmenber 38 conprises a fastening
conponent (second fasteni ng conponent 39) engageable with the fastening
conponent of the securenent nenber (first fastening conponent 37). Thus,
the fasteni ng conponent of the | andi n§ nenber 38 (second fastening
conponent 39) nay be nmanufactured froma wi de range of materials and
configurations capable of securely .en ing .the fastening, conponent of
the securement nenmb@f E'F%"lréﬁn fé§{ié|]|¥nbs cgffgor?gﬁferégl)y. pfﬂ\é“%@cg'ﬁ% f&st eni ng
conponent 39 nmjlosurehsystem far dinshbordng, the ejimpvhent cdrdielet onrthel waaeert.s j oi ned
Lo the diaper Zepldoty, the Ry SYsEfpRividld Al pAmaly indldected of the

exanpl o 2. por (B NE HHEAPRT. BHe il bCEFeaImnaRIRy W1 HH R Ehér 104 FOBHRD second

fast eni ng conpqaeatto3entpned ahabdynanienfii sed to asthorothe absobentp co
in place so that it will not slip/slide during use. The primary
line of tension established by the closure system is disposed at
an angle on the wearer. In a preferred embodiment of the present
invention, the closure system is provided with angled tapes, more
preferably tapes of a specified design, to allow the wearer to
easily form the "angled” primary line of tension about the wearer.
The closure system is also provided with a landing member designed
to enhance the opportunity for the user to estabiish this primary
line of tension equally each time the closure system is used.

In an especially preferred embodiment of the present
invention, the absorbent article additionally comprises elastic
features positioned outside of the absorbent core to enhance the
dynamic fit of the absorbent article about the wearer in those
zones that undergo dynamic changes caused by the wearer’'s
movements. In one embodiment, any zone outside of the absorbent
core is elasticized to provide this type of fit. In an especially
preferred embodiment, the absorbent article is provided with
elastic waist features, elastic leg cuffs, and elastic side panels
that provide elastic extensibility to provide greater freedom of
movement for the wearer and a more comfortable and contouring fit
by initially conformably fitting the diaper to the wearer and by
sustaining this fit during use.

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 understoocd from the following description which
is taken in conjunction with the accompanying drawings in which

REPLACEMENT SHEET

12 MAR 1997




38 joined to the external surface of the backsheet 26 in the front wai st
regi on 50. The second fastening conponent 39 is secured to the backsheet 26
preferably by an adhesive attachnment nmeans (not shown) as have been
herein di scussed. (In an alternative enbodinent of the present

i nvention, the second fastening conponent conprises a portion of the
backsheet with a reinforcing strip(%) secured to the internal surface of

t he backsheet (i.e., an internal reinforcenent systen).? I v%er t he
first fasteni t 7 onprd A closure el ement,

t he second fgg%%nqeggdncag{rf@gnérﬁ% uiggafgs)cée? aF?s%@EP%Qﬁ@HaHF%@I’CﬁcI osure

el ement . TREEmentheAnd HB WERst fasteni ng conponent 37 conprises a hook

fasteni ng materi &igurehke ises ian fvask ofi ngliepaRabTediapt? pitRlareabl of conpri ses

a | oop the present invention having portions cut-away to reveal
underlying structure, the outer surface of the diaper faging the
viewer;

Figure 2 is a plan Qiew of the disposable diaper embodiment
shown in Figure 1 having portions cut-away with the inner surface
of the diaper facing the viewer;

Figure 3 is a fragmentary cross-sectional view of the
disposable diaper embodiment of Figure 1 taken through line 3-3 of
Figure 1 in the front waist region;

Figure 3A 1is a fragmentary cross-sectional view of an
alternative elastic waist feature embodiment taken through line
3-3 of Figure 1 in the front waist region;

Figure 4 is a simplified plan view of the disposable diaper
embodiment shown in Figure 1 showing the absorbent core in
relation to the chassis (containment assembly) shape;

Figure 5 is a plan view of the absorbent core shown in Figure
13

Figure 6A is a front coronal view of the body of a wearer
showing certain anatomical features and the location of the low
motion zone;

Figure 6B is a back coronal view of the body of a wearer
showing certain anatomical features and the location of the low
motion zone;

Figure 6C is a side view of the body of a wearer showing the
angle of the primary line of tension created by the present
invention;

Figure 7A is a plan view of an alternative embodiment of an
absorbent core of the present invention;

Figure 7B is a plan view of a further alternative embodiment
of an absorbent core of the present invention;

Figure 7C is a plan view of a still further alternative
embodiment of an absorbent core of the present invention;
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fastening material. Wen the first fastening conponent 37 conprises
an adhesi ve attachnent |ayer, the second fastening conponent 39 of the

| andi ng member 38 preferably conprises a reinforcing strip 92 and/or the
backsheet 26. In a preferred enbodi ment of the present invention as shown
in Figure 1, the second fastening cgnponent 39 preferably conprises a
reinforcing strip 92 rel easably engdgeable with the adhesive attachnent

| ayer of the tape tabs 36. The reinforcing strip 92 may conprise any of a
heet of bi a ol | o ey et DELREbn Sich, 1P Aur el BlBRA GO TET BT
sheet o i a Yy _ariented po rop ) ernfe

92 is al so p)r%‘ﬁédr‘ﬁﬁﬁ°gr38\,&§§8b%gﬁ?”¥r?§i g}feap\:ﬁﬁﬂg ’f)ﬂﬂf‘tf‘ﬁ'.?* ai ding the

di aperer in fittifiguneh® igi apdan voewaofisapeafercedobipei tatopse fiudl imehest fit and
| eg openi ng fprbsent HiRehtighi @ Neans 144 may be any typehof |II’IE_S, pantTer Rs,
ornanent al desig Sy I's, .script —color codes,  or other markings I C
have the ca ab?ﬁﬂrﬁ % ﬁhgﬂﬂiiﬁﬁgrqu@pyﬂ%ﬁﬂatwq iembodipent gfiaan

denot ati on, tbserbantaarticde wfdthel pfdsest ngvenbéordi aper to the wearer to

pronptly locate Fhguderd 8% pidn v 8 aPSinBi ﬁfigﬂ’rdfig?eﬁ*a[e@tﬁ%e%% pe tab
i ndi.cl 4 u. S
Patent BL 4, 469 ARt ivepElan stioise nen, siveee facingthe viewer to

show the configuration of the barrier cuffs in a I-folded
arrangement adjacent each end edge;

Figure 11 is a cross-sectional view taken along line 10-10 in
Figure 10 showing the Z-folded segment of the barrier cuff in the
back waist region:

Figure 12 is a plan view of an alternative disposable diaper
embodiment of the present invention showing an alternative shape
for the containment assembly;

Figure 13 is a plan view of a still alternative disposable
diaper embodiment of the present invention showing an alternative
shape for the containment assembly; and

Figure 14 is a plan view of an alternative elastic side panel
configuration for the present invention.

TA DESCRIPTION OF THE INVENTION

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
absorbent articie (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
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whi ch issued to Hirotsu and Robertson on May 5, 1987 and which is

I ncorporated herein by reference. Indicia neans of the present invention
are preferably disposed in rows disposed at an angle to the | ateral
direction, preferably at the same angle as the tape

39 tabs 36, to allow angled fastening of the tape tab for optimzed fit
and for providing an angled primary |ine of tension. The indicia neans
144 conprise a conbi nation of different geonetric shapes, colors, and

obj ect's, forseexzatpl parisousitaddtagethamndooformeddygobalinated entity so

that they do not require separate manipulative parts like a
separate holder and liner. A preferred embodiment of an absorbent
articie of the present invention is the unitary disposable
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 worn about the lower torso
of the wearer. It should be understood, however, that the present
invention is also applicable to other absorbent articles such as
incontinent briefs, training pants, diaper holders and liners,
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 except in the side panels wherein
the elastic is left in its relaxed condition) with portions of the
structure being cut-away to more clearly show the construction of
the diaper and with the portion of the diaper which faces away
from the wearer, the outer surface, facing the viewer. As shown
in Figure 1, the diaper 20 comprises a containment assembly 22
preferably comprising an outer covering layer comprising a liquid
pervious topsheet 24 and a liquid impervious backsheet 26 joined
with the topsheet 24, and an absorbent core 28 associated with the
outer covering layer, preferably being positioned between the
topsheet 24 and the backsheet 26; elastic side panels 30; elastic
leg cuffs 32; elastic waist features 34; and a closure system
preferably comprising a dual tension fastening system. The dual
tension fastening system preferably comprises a primary fastening
system and a waist closure system. The primary fastening system
preferably comprises a pair of securement members, preferably tape
tabs 36, and a landing member 38. The waist closure system
preferably comprises a pair of first attachment components 40 and
a second attachment component 42. The diaper 20 also preferably
comprises a positioning patch 44 Tlocated subjacent each first
attachment component 40.

The containment assembly 22 is shown to have an outer surface
46 (facing the viewer in Figure 1), an inner surface 48 opposed to
the outer surface 46, a front waist region 50, a back waist region
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In a preferred enbodi mrent of the present invention as is shown in Figure 1,
the closure system additionally conprises a waist closure system for

provi ding a wai st closure adjacent the front end edge 56 of the diaper 20.
The wai st closure anchors a portion of the span of the front end edge 56.
Further, when the diaper 20 conpriseﬁ)a front elastic waist feature, the
wai st closure dynamcally creates/maintains tension through the front

el astic waist feature (i.e., through the elasticized wai stband portion of

the unitary Sa@ppdsedptodhs tfpeitdwaicl) regiofVs0, cand®lpRiyprR¥ARk&n G @ wai st

08/ 020, 005, - afyedi BIC i liner ellged o ot TS, bi¥nbly R whfRty ¢ ern
Provi di ng Dynthf dopgitydingl zedgepairn iantonated (S4damd thei end edged .aren February
AGhor S & por (L e HoRD SIEECAIEO 9! Bne itk i tad 5. (MAlenE o oSure
porton of ¢ nitidleEact iR SBR fRspdniEe Ak a el 1 ulinal destr e
preferably thin ciexms iofi havingos saanel weist cegixnst hed unicrabch region
wai st cap/ vai sdraBeh the waliit PegiohPe ihi £ifls AA1&RASON £8F SARPAENL, gpIPONent s
Ol o e el St hrReHGery 2t ek 1 afUH W L0 RaPRG oMy st Fegiona, o P ©f
the el astici z&d ™ '88%a P g only g ]

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 48 comprises that portion of the containment

assembly 22 which is positioned adjacent to the wearer’s body

during use (i.e., the inner surface 48 generally is formed by at

Teast a portion of the topsheet 24 and other components joined to

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

the containment assembly 22 which is positioned away from the

wearer’s body (i.e., the outer surface 46 generally is formed by

at least a portion of the backsheet 26 and other components joined

to the backsheet 26). The front waist region 50 and the back

waist region 52 extend, respectively, from the front end edge 56

and the back end edge 58, respectively, to the lateral centerline

66. Each waist region comprises a central region 60 and a pair of

side panels which typically comprise the outer lateral portions of

the waist regions. The side panels positioned in the front waist

region 50 are designated front side panels 62 while the side

panels in the back waist region 52 are designated back side panels

64. ({While it is not necessary that the pair of side panels or

each side panel be identical, they are preferably mirror images of

one of the other). 1In a preferred embodiment of the present

invention, the back side panels 64 are rendered elastically

extensible at an angle to the lateral direction as shown by the

lines of activation in Figure 1 to form elastic side panels 30.

(The lateral direction (X-direction or width) is defined as the

direction parallel to the lateral centerline 66; the longitudinal

direction (Y-direction or length) being defined as the direction

parallel to the 1longitudinal centerline 67; and the axial
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portion with the elastic side panels 30.) The positional

rel ati onship of the elasticized waistband portion with the elastic side
panels 30 (i.e., the geonetric relationship between the anchor zones of the
first attachment conponents 40) establishes a defined waist circunferenti al
di mensi on adj acent the front end ed 56 which is distinct (longitudinally
spaced) fromthe circunferential dinension established by the side closure
formed by the primary fastening system This distinct, defined wai st

ci rcunf er ent igabectbiTeQBidPect§ b8 aleS/ fREReRENS be‘iﬁf dbSREs T ad {Hcft
di mensi on(s) at #he %gferiex%reg1t|§st %5b§cen% %ee front eﬂd edge 56) of
the di aper 281TechifM extanding, tarough tag, P2 mf oe i#PBY @8eht i nvention can
al so be benefi ci &ligurer 1 uslwwona dpreferredneatbodiment 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 the periphery of the
containment assembly 22. The periphery defines the outer
perimeter or, in other words, the edges of the containment
assembly 22. The periphery comprises the longitudinal edges 54,
the front end edge 56, and the back end edge 58.

Figure 2 shows a plan view of the diaper 20 with the inner
surface 48 facing the viewer with portions of the topsheet 24 and
the elastic leg cuffs 32 being cut away to more clearly show the
construction of the diaper 20. As shown in Figure 2, each elastic
waist feature 34 preferably comprises an unitary
waistcap/waistband 70 formed from a single piece of elastomeric
material. The elastic leg cuff 32 comprises a gasketing cuff 74
and a barrier cuff 76. The barrier cuff 76 comprises a barrier
flap 77 having a proximal edge 78 and a distal edge 79, and a
spacing elastic member 80. The distal edge 79 is secured to the
topsheet 24 laterally inward of the proximal edge 78 in the front
waist region 50 and preferably laterally outward of the proximal
edge 78 in the back waist region 52 such that the barrier cuff 76
is inflected to form a flipped out barrier cuff. The elastic side
panels 30 each generally comprise the back side panel 64 and an
elastic side panel member 82 operatively associated with the back
side panel 64.

Figure 3 is a cross-sectional view of the diaper 20 taken
along section line 3-3 of Figure 1 in the front waist region 50.
The absorbent core 28 is disposed between the topsheet 24 and the
backsheet 26, the topsheet 24 and the backsheet 26 extending
beyond the front waist edge 84 of the absorbent core 28. The
elastic waist feature 34 comprises a unitary waistcap/waistband 70
formed by a single piece of elastomeric material operatively
associated with the topsheet 24. The unitary waistcap/waistband
70 has an elasticized waistband portion 71 and a waistcap portion
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40 enploying an elastic waist feature (e.g., a waistshield or a
nonext ensi bl e wai st feature) so as to nmaintain a nonextensible fit at the
front end edge 56 (upper edge) of the diaper 20. The anchoring al so
provides a neans for transferring shear forces (tensions) between the
front elastic waist feature and the_elastic side panels so as to enhance
the initial pretension created withth the front elastic waist feature.
The wai st closure also creates/maintains a |ine(s) of tension through the

front el astigywai f : |4 €opas Wal d-ortio .. of the
uni tary wai st%gép/ ﬁ?sf‘%gg{ﬁi% wa’#ﬁ%d\/\aﬁ%ﬁgﬁvosﬁr e%o%ﬁ%‘d%’% sone

portion of amssafigies ipran ehastiralipaconigactibleconditionmddsent then the
! ?|t eral : ﬁier tf@?ritoél_)d ie“% b6 rbiysi lwai sthasd its_s&mdent\sméaalk b(azaﬂtshm)it hm{h t L Qat
S\l/ea?\g?' S wai 3? @ié#%f;i\fet Fgﬁls ﬁr{&?@ﬁgﬁﬂ{e srﬁgséloaésﬁlgféneéhm%?gﬁﬁg%& portion
mai nt ai ns, dweist§ankbe, T§énﬂlaéﬁcﬂv oReefion hd2prist csost tavous ewitdd Wethin it by
the waist GhPtBERI porliiBeT1 AP haeladfkdxihaicddgaVes SdnBad dii sRAr Bdden
80. The proximal edge 88 of the waistcap portion 72 is formed
inboard of the front end edge 56, preferably between the front
waist edge 84 of the absorbent core 28 and the front end edge 56,
by joining a segment of the waistcap portion 72 to the topsheet 24
by attachment means {not shown) such as an adhesive bead so as to
form a seal along the proximal edge 88. The distal edge 90 is
disposed longitudinally inward of the proximal edge 88, and in the
view shown, 1is not secured to any underlying elements of the
diaper, particularly the topsheet 24, so that the waistcap portion
72 may be spaced away from the topsheet 24 so as to form a
channel. The channel is open and able to restrain, contain, and
hold body exudates within the diaper. A reinforcing strip 92 is
secured to the backsheet 26 so as to form the landing member 38.
The reinforcing strip 92 allows the first fastening component of
the tape tab to releasably adhere to the second fastening
component 39, the outer surface of the reinforcing strip, without
tearing or puckering the reinforcing strip 92 or the backsheet 26.
{Alternatively, the reinforcing strip could be positioned between
the backsheet and the absorbent core to internally reinforce the
landing member -- the outer surface of the backsheet.)
The containment assembly 22 is shown in Figure 1 as
comprising the main body (chassis) of the diaper 20. The
containment assembly 22 comprises at least an absorbent core 28
and preferably an outer covering layer comprising the topsheet 24
and the backsheet 26. When the absorbent article comprises a
separate holder and a liner, the containment assembly generally
comprises the holder and the liner (i.e., the containment assembly
comprises one or more layers of material to define the holder
while the 1liner comprises an absorbent composite such as a
topsheet, a backsheet, and an absorbent core.) For unitary
dbsorbent articles, the containment assembly comprises the main
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mai nt ai ns sone portion of the pretension created within it, the elasticized
wai st band portion can repeatedly elastically expand or contract with the
notions of the wearer so as to snugly sustain the fit of the di aper against
the wearer's wai st throughout use. In particular, during wearing
conditions, the elasticized waistpand portion, in order to follow the
novenents of the wearer's waist, may have to contract to its untensioned
state (i.e., the pretension goes to zero); however, because the attachnent

conponent s r gffakurRN @R Ekb dzhserpmuer@uh@ﬁ pédthrdre aﬁi&@ﬁtﬁmfbﬁheﬂ\ew'th' n the

el asticized wa portion.wth rt and [ by the
wearer. (Thi gtm}pgsﬁ? gtﬁ‘?ﬂ: ééructtare no us q@ﬁv@?ﬁﬁﬁét aéf%’g@f # {lél st
features ththe dianer A®tgepersdéngiovpriges die tepsheetn@d, Hdeabiaksheetf urt her

contract to gyngnd qg@la‘ﬁsmfbueﬁt cbheggearer.) This initial pretensioning
and mai nt enance ?f t he ten ggt hys resul]té In reg ce?ﬂgag |ng nd better

sustained fit of tﬁte 1f°|p5'h°t ti &svvaf‘:gf? hoyur 9 at er al
t ensi on(s) cnaatecitatingt &Onﬁdz iwpardrés wekint cFurdhem ;tlhevtmheeistwrl ng forces

wWithin the fyapy de|p§ﬁtz'oﬁs W?éﬁ:ﬁtfﬁ@t uriquidiat (¢. QdUCﬂrthe)CCtH”tr%"aé’ﬂBr the
I nci dence of vval st.ba r Thus, the ure s stem provi des
a cl osure abPeReEtrate \%g Ehlckness. k su¥\€ab?e %ops?teet ma¥
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 is made
of a hydrophobic material fo isolate the wearer's skin from
liquids contained in the absorbent core that is treated on at
least one side with a surfactant to allow liquids to readily
penetrate through its thickness.

In a preferred embodiment of the present invention, at least
a portion of the topsheet is subjected to mechanical stretching in
order to provide a "zero strain" stretch laminate that forms the
elastic side panels. Thus, the ‘topsheet 1is preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the topsheet will, upon mechanical
stretching, be at least to a degree permanently elongated such
that it will not fully return to its original configuration. 1In
preferred embodiments, the topsheet can be subjected te mechanical
stretching without undue rupturing or tearing of the topsheet.
Thus, it is preferred that the topsheet have a lTow cross-machine
direction {lateral direction) yield strength.

There are a number of manufacturing techniques which may be
used to manufacture the topsheet. For example, the topsheet may
be a nonwoven web of fibers. When the topsheet comprises a
nonwoven web, the web may be spunbonded, carded, wet 1laid,
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
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41 of the wearer to inprove the initial and dynamc fit and contai nnent
characteristics of the diaper. ~As shown in Figure 1, the waist closure
system conprises at | east one, preferably a pair of, first attachnent
conponents 40 and at | east one second attachment conponent 42. As shown in
Figure 1, the first attachnent cogﬁpnents 40 are longitudinally aligned
with the front elastic waist featute, preferably the el asticized wai st band
portion of the unitary wai stcap/wai stband 70, so that the tensions

dynam cal |y 6528 99/ R fle@ eei Yt Berm “staple length Fibers" refers
to those fibers having a length of at least about 15.9 mm (0.625
in}. Preferably, the topsheet has a basis weight from about 18 to
about 25 g/m?. A suitable topsheet is manufactured by Veratec,
Inc., a division of International Paper Company, of Walpole,
Massachusetts, under the designation P-8.

The topsheet 24 is positioned adjacent the body surface 94 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 below
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
octher element by affixing the element fo intermediate member(s)
which in turn are affixed to the other element. In a preferred
embodiment of the present invention, the topsheet and the
backsheet are Jjoined directly to each other in the diaper
periphery and are indirectly joined together by directly joining
them to the absorbent core by the attachment means (not shown).
In an alternative embodiment, the absorbent core need not be
Jjoined to either the topsheet or the backsheet such that the
absorbent core is allowed to "float" between them.

The backsheet 26 is impervious to liquids {(e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term “flexible* refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet prevents the exudates
absorbed and contained in the absorbent core from wetting articles
which contact the diaper such as bedsheets and undergarments. The
backsheet 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
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wai st cl osure systemextends in and through the front elastic waist feature
during use. Further, the attachnent conponents of the wai st closure system
are longitudinally spaced fromthe tape tabs and the | andi ng nenber of the
primary fastening systemto provide a distinct, defined wai st
circunferential dinmension for the diaper and two distinct zones of tension.
The l1ine or zone of tension createdldy the primary fastening system
(primary line of tension) secures the diaper on the wearer while the |ine

or zone of t i dynanj cal I ptai \ i | osure
system dynamﬁ@] Bg‘”ﬂéiant ’l‘%gé%/shéf ﬁgéﬁ%@% Qtﬁgﬁ@gﬁp'es hft}fﬁ)\r,\\g" \%é%\‘f& At

| east two an8khl modés) mits)ereated by the attachnment conponents when the
wai st closure isphof gRsferrethempdingmtas e pres@s aivent Alngr & h¥agpaced from

each other with all or. at lLe r{i f. the front .el astic. waist
feature posi fi%‘ﬁglf”b&f \,\ﬂ'@nb?ﬁéh?ﬁcﬁgrg"fﬁ%&%d {urﬁ'gc'fait)éﬂals{filgﬁfﬁgTWg of these
anchor zonesizagrdee tetirevisid betha an(lmener séraigl r sknedeh lamjraterthatexanpl e,
the lateral spagi BBe RAbyEERNs{dee paidboind; ONESdeddred)C té | pr@dthiin PERVi di ng the

Spaced. 11 onoRiEh oToirepackafit’ astheidibs bifh (A8 MTRELC RS Rkie ) Chat

al | ows adj uspatany pthert ¢lasting featumet hdhas,r $he backsheet is preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the backsheet will, upon mechanical
stretching, be at least to a degree permanently elongated such
that it will not fully return to its original undistorted
configuration. In preferred embodiments, the backsheet can be
subjected to mechanical stretching without undue rupturing or
tearing. Thus, it is preferred that the backsheet have an
ultimate elongation to break of at least about 400% to about 700%
in the cross-machine direction as measured using a method
consistent with ASTM D-638. Thus, preferred polymeric films for
use as the backsheet contain a high content of linear low density
polyethylene. Particularly preferred materials for the backsheet
include blends comprised of about 45-90% 1linear low density
polyethylene and about 10-55% polypropylene. Exemplary films for
use as the backsheet of the present invention are manufactured by
Tredegar Industries, Inc. of Terre Haute, Indiana under the
designations X-8323, RR8220 blend for certain blown films, and
RR5475 blend for certain cast films.

The backsheet 26 is preferably embossed (typically, to a
caliper of about 0.127 mm (5.5 mils)) and/or matte finished to
provide a more clothlike appearance. Further, the backsheet may
permit vapors to escape from the absorbent core (i.e., breathable)
while still opreventing exudates from passing through the
backsheet.

The backsheet 26 is positioned adjacent the garment surface
86 of the absorbent core 28 and is preferably joined thereto by
attachment means {not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
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attachnent conponents (e.g., the second attachnent conponent(s) is
relatively wwde). In this enbodinent, since the |lateral spacing of the
first attachnment conponents is fixed, the lateral spacing of the first
attachnment conponents deternines and sets the |lateral spacing of the anchor
zones. In an alternative enbodi nent, the waist closure system may conprise
a pair of second attachnent corrponenitss | ateral |y spaced from each other and
a first attachnent conponent(s) that allows adjustable positioning with the

second a uniform continuous layer. of adhedfve 2h AT DAL GpEPQRENt S
(e.g., the fII’dSt at tachnment conp
hesive, or an array of separate lines, spirals, or spots of

adhesive. Adhesives which have been found to be satisfactory are
manufactured by Century Adhesives, Inc. of Columbus, Ohio and
marketed as Century 5227; and by H.B. Fuller Company of St. Paul,
Minnesota and 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 Waist-Containment Garment" which issued to Minetela
and Tucker on March 4, 1986. An exemplary attachment means of an
open pattern network of filaments comprises several lines of
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,
Alternatively, the attachment means may comprise heat bonds,
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 absorbent core 28 may be any absorbent means which is
capable of absorbing and retaining liquids such as urine and other
certain body exudates. As shown in the drawings, the absorbent
core 28 has a body surface 94, a garment surface 96, side edges
98, a front waist edge 84, and a back waist edge 86.

The absorbent core 28 may be manufactured 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
polymer fibers or mixtures thereof including coform, chemically
modified or cross-linked cellulosic fibers, tissue including
tissue wraps and tissue laminates, absorbent foams, absorbent
sponges, superabsorbent polymers, absorbent gelling materials, or
any equivalent material or combination of materials. The
configuration and construction of the absorbent core may also be
varied {e.g., the absorbent core may have varying caliper zones,
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relatively wide). In this enbodinent, the |ateral spacing of the anchor
zones is determ ned by the size of the waist of the wearer and the overal
di mensi on/ shape of the diaper since the |ocation of where the second
attachnment conponent 42 engages the first attachnent conponents 40 depends
upon the overlap of the back side qgnels 64 with the front side panels 62.
The preferred | ateral spacing of the anchor zones is designed to allow
passive activation of the waist closure when the side closure is forned,

and to ?ssgrt@dkmimtad @Pfﬁ@ﬁ&s@ Qﬁpe]?ﬂ{slﬁ%enﬁogﬁﬁﬁlem{?!dredo&& h?@awtg@i sttof the

wearer to degrease n front, e i G.wai eature to

nonr ecover a eg)sftgl PB%W &ﬂ%ﬁeg%ﬁrg% oqngi a '@VT eagﬁ'l'\fjth%%h?esdf %tretch in

the front elmayticompriiset oneapur onehatayenpr onestrusturtes). anthecokatal nment  of

]Ehe fll apert%st&nvﬁFﬁacity ”ttafﬁf?ﬂf ab@grrdmh?t &drie NhbUH, fh?ﬁfv?, }Nbé h'tn lthet_
ront el astic wal, eatuf.e that provide far .recoyvery .0 ont el astic

wai st feat urc@mgﬁd%b? r”‘%f‘ zghef Idfaﬁ}?i“néjc’%f‘g 07“%[ ﬁéetgﬁgﬁ"%ﬁeﬁs? r nttF‘%I astic

wai st feat urdiapér.e. Furtharectheersibe eando| thev abjorbente ¢apaeityl ofpabeng of the

anchor zonespapketlt A&k @Y Ye bﬂrkﬂpttpt&c%mzﬁﬂd@i:éﬂu&réﬂ“’?é’r@ringif'?'m?rder to
provi de a rraii><|m,ir§n rmurﬁ 8f1 stretch in the front elastic walst teature, the
| ateral spacifigisr thrgugh adults.

An exemplary absorbent structure for use as the absorbent
core 28 of the present invention that has achieved wide acceptance
and commercial success 1is 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 With Dual-layered Cores™ issued to Weisman,
Houghton, and Gellert 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 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; and U.S. Patent 5,147,345, entitled "High Efficiency
Absorbent Articles For Incontinence Management" issued to Young,
LaVon, and Taylor on September 15, 1892; also describe absorbent
structures that are wuseful in the present invention. A
particularly preferred absorbent core is a dual layer structure
havihg an acquisition core of chemically stiffened crosslinked
cellulosic fibers and a storage core comprising a mixture of wood
pulp fibers and superabsorbent particles such as disclosed in U.S.
Patent Application Serial No. 07/843,706, entitled "Absorbent
Article With Elastic Waist Feature and Enhanced Absorbency",
allowed, filed on February 28, 1992, by Alemany and Clear. In
these embodiments, the acquisition core may have any desired
shape (it is preferably smaller in top surface area than the
storage core) with the storage core having the preferred shapes as
described herein.

Figures 6A and 6B show front and rear coronal views of a
wearer showing where the low motion zone of the wearer is located.
The low motion zone is delineated by the shaded zones in the
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anchor zones woul d be desirably chosen to be at a maxi num Therefore, the

| at eral spacing of the anchor zones is thus chosen so as to bal ance the
need for maintaining the normal forces with the need for providing an
effective anount of stretch in the front elastic waist feature. In the
di aper enbodi nent shown in Figure 1, the |ateral spacing between the anchor
zones (between the first attachnent @onponents 40) is at |east about 25 mm
More preferably, the lateral spacing is at |east about 50 mrm The | ateral

spacing of thg.afid; zqit ajd a&bmt bS?OWé)“ﬂﬁESmy Sofmlt%& REfLR! afley *hg) ween about
100 nm and abo

| ho
det er m ned b %GP?E’T}? Hggcffgttg:]@e@“f&?ﬁ?{}%ew ﬁﬁ%ﬁ’ ﬂgrﬁ‘ I?%&O‘g‘?sgecur ement
(i.e., that |despits diwsmzct anovémentHnyemaias naubstanttiaily nindefrmed ome anchor

zone o the | fag g'Ué§tvér‘ nqmﬁeSﬁsMroﬁrrems csim&mesnotrmreaeﬁh%ezq Wth the

front elastic > onS b Eﬁd tb %t?entarr%ggt%d ﬁrt\éatﬁ\ the H 0 asr%r

enbodi ment i M0 A088 ??1 heupipde bY yoogastric -
abdominal region connecting each anterior superior iliac spine,
*$"*, through the crease or fold created by the rectus abdominus
muscle, hereinafter the abdominal crease, “T". The abdominal
crease is typically the fold or flexion crease of skin or muscle
created by the abdomen when the wearer goes into a sitting
position. The low motion zone is bounded on each lateral side by
an arcuate line connecting the anterior superior iliac spine
through the perineum along the inguinal ligament under the gluteus
maximus (along the gluteal fold) to about the pesterior inferior
iliac spine, hereinafter the leg crease, “L". As shown in Figure
6B, the low motion zone is bounded on the posterior of the wearer
by the line connecting the posterior inferior iliac spine over the
gluteous maximus and along the lumbar curve of the back, "R* (the
small of the back). For purposes of the present invention, the
low motion zone also includes the zone or area of the gluteous
maximus (although not shaded in Figure 6B) despite the fact that
the gluteous maximus undergoes some dynamic motion since the
forces generated in this zone caused by the wearer’s movements
tend to push up the absorbent core over the buttocks into the
lumbar curve to enhance the fit of the absorbent core and the
diaper rather than degrade such fit.

Figure 5 shows a plan view of a preferred shape for the
absorbent core 28 of the present invention. The shape of the
absorbent core is designed so that the absorbent core fits
substantially within the low movement, low distortion area {the
low motion zone) of the anatomy of the wearer. This anatomically
low motion zone-fitting absorbent core results in better fit, less
distortion and movement of the absorbent core during wear, less
bunching and roping of the core materials, and greater wearer
comfort and mobility. Superior fit 1is achieved with this
absorbent core design because the shape is matched to the wearer’s
anatomy so that there is less gapping, bunching and slumping of

the absorbent core. Sustained dynamic fit is achieved b?‘?: 3
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43 1, the |l ateral

spacing is determ ned by neasuring the distance fromthe

I nner nost edge of one of the first attachnment conponents to the innernopst
other first attachnment conponent. Each attachnent conponent
conprises a fastening neans that engages a conpl enentary fastening neans
for providing a wai st closure, preferably a variable positioning,
activated, waist closure. As used fgerein, the term"vari abl e positioning"

edge of the

closure refers to a fastening system wherein at
of the conmponents can w de

at a nunber

passi vely

| east one of the positions
_ L§§yary so as to allow the user to forma closure
yrsopbanterentt 15 otesfgnssto cpNew thpes magbsnAfe theyweardr'she

conmponent s nanatbey ¢hat hrxgdbjeetatd ORe dBaithRoekim@Melor(€chatige Thhéhapat er al

spaci ng bet
for the pre

fitting of the diaper on the wearer to taking the diaper off after
being soiied. Further, because the absorbent core is designed to
fit below or into the abdominal crease, the wearer’s stomach has a
reduced tendency to push the absorbent core down and cause the
diaper to sag. Thus, the absorbent core remains substantially
within the low motion zone of the wearer. Since the absorbent
core is subjected to less dynamic forces caused by wearer
movements because the absorbent core is within the low motion
zone, the absorbent core also has less of a tendency to slump or
rope. Wearer comfort and mobility is improved due to the
decreased bulk of the absorbent core and the fact that the stiffer
materials of the absorbent core are not positioned in zones
subject to wearer movement.

The absorbent core 28 is shown in Figure 5 to comprise a
front section 100, a back section 102 contiguous with the front
section 100, a front waist edge 84, a back waist edge 86, and side
edges 98. The absorbent core 28 additionally has a 1lateral
centerline designated 104 and a longitudinal centerline designated
106. The front section 100 and the back section 102 extend,
respectively, from the front waist edge 84 and back waist edge 86
toward the lateral centeriine 104 to the point corresponding to
the centerpoint of the arcuate leg cut outs of the side edges 98,
which is designated the crotch point 108.

As shown in Figure 5, in order to securely fit below or at
the abdominal crease of the wearer, the front waist edge 84
preferably has a substantially arcuate concave shape. As used
herein, the term "arcuate" refers to lines other than a straight
line although certain segments of the line may be straight line
segments. The term "concave" is used to denote an arcuate line
wherein the normals to the curve converge. The arcuate concave
shape of the front waist edge B4 generally corresponds to the
abdominal crease and is defined in an anatomical sense by three
points on the front waist edge corresponding to three points on
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front elastic waist feature and the passive activation of the wai st
closure) while the other conponent allows for variable |ocations of
attachment to the fixed conponent. This is in contrast to a "fixed"
positioning closure which requires both of the mating elenments to be fixed
I n position such that the conponents nust be joined at a specific |ocation
each time the closure is forned (e.a?, snaps and buckl es). The wai st

cl osure system al so provides a passively activated wai st cl osure. By

"passively agfd S 51 S a cLiqQpa gt reis
aghi eved 3“ t%ﬁ% :“t%tsfég‘ rmr?oltg%gﬁ%ngfa{e fgir'(w?b%éﬁﬁe& aggrga?tg er a

sui tabl e ini 8¥a) TRORIRE clpteral canterl tneod B4 Adincensic theo\sdde pipey %Bhe pri mary
fﬁst eni nghsyemmspunaa&s iavpoiactda\gatdn?neah interve Sﬁpe@kﬂsﬁﬂﬂcsxﬁr@m requ:jr es
t he attachne t 0 e M Q provide a
secure anchop% V&%? hmﬁlpﬁ]l Z“%‘g’ %gg%?dghll (%/ipgﬂg;?g%fef %&Bg%&??alhig H%gnﬁf'

on the di apetifn athearthirtheneist tisatther ftel/ alangt ihes toneitudinalons within

the front el agiteelinai HI6 6£aheifaBsorbent Adres ROWRneral Y GWr Bind, withethat t achment

horor e e PAIeT, BF el HORE:S SyBRETY feRin oot e BT Lo ey reans
whi ch abdominal crease of the wearer. This point is designated the
*abdominal point" 112. It has been found that the hip points 110
and the abdominal point 112 have certain defined dimensions and
relationships that do not vary significantly across wearers in
comparable weight ranges. The hip points 110 are laterally spaced
from another by a lateral distance, "H", less than or equal to
about the lateral distance between the anterior superior iliac
spines of the intended wearer. The abdominal point 112 is
longitudinally spaced inward from the hip points 110 by -
longitudinal distance, "D". It has been found that the ratio
{H:D) of the lateral distance between the hip points 110, H, to
the longitudinal distance between the hip points 110 and the
abdominal point 112, D, should fall within a certain specified
range in order for the front waist edge 84 to follow the abdominal
crease of the wearer. The ratio H:D is preferably between about
6:1 and about 9:1, more preferably between about 7:1 and about
8:1. The distance between the hip points 110 can be easily
selected based on targeted wearers and is preferably between about
14 cm and about 24 cm for wearers ranging from about 9 kgs to
about 21 kgs. A table of ranges of hip point distances for given
sizes of contemplated wearers is: birth - 5 kgs: 6 cm - 12 ¢m; 6
kgs - 9 kgs: 11.4 c¢m - 17.6 cm; 10 kgs - 13 kgs: 14.5 cm - 18.8
cm; 14 kgs - 21 kgs: 16.8 cm - 24 cm. While the curve connecting
the hip points 110 and the abdominal point 112 can be any desired
shape including straight line segments, it is preferred that the
shape of the curve generally follow the curve of the abdominal
crease. It has been found that the curve following the abdominal
crease is generally an arc having a radius sufficient to fit the
hip points 110 and the abdominal point 112. Using curve fitting
techniques, a planar curve (rotated 29° into the x-y plane of the
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mechani cal | y engage each other for providing a variabl e-position closure.
Thus, the mechanical closure elenents nmay conprise any of the well known
means for achieving a variabl e-position closure

44 by nechani cal engagenent such as VELCRO or ot her hook and | oop

fastening material s. When the #irst attachnent conponent 40 conprises
a nechani cal closure elenent, the second attachnent conponent 42 nay
conprise "ldentical" conpl ementary rmechani cal cl osure el enents or

absorbent core} which has been found to approximate the arc of the
abdominal crease is a polynomial curve having the equation: y =
1/(a+bx2) wherein the coefficients a and b are preferably: a =
0.45763285 and b = -0.021195617.

The shape of the side edges 98 of the absorbent core 28 are
designed to provide a leg cut-out to fit at or within the leg
creases of the low motion zone and a portion to preferably fit
over the buttocks into the lumbar curve of the back. The side
edges 98 thus each have a leg segment 114 and a buttocks segment
116.

The leg segment 114 has a substantially arcuate concave shape
to fit within the leg creases. Along the arcuate curve forming
the leg segment 114 is a point designated the "crotch point™ 108
which corresponds to the narrowest portion of the absorbent core
28 in the leg segments 114. While the curve forming the leg
segment 114, including the crotch point 108, can be any desired
shape including straight line segments, it is preferred that the
shape of the curve generally follow the curve of the leg crease.
It has been found that the curve is generally an arc having a
radius sufficient to fit the crotch point 108 through the leg
creases. Using curve fitting techniques, a planar curve (rotated
31°* into the x-y plane of the absorbent core) which has been found
to approximate the arc of the leg crease is a polynomial curve
having the equation: y = atbx+cx2+dx3+ext+fxS4gx8 wherein the
coefficients a, b, ¢, d, e, f, and g are preferably: a =
-0.02015642, b = 0.02621513, c = 0.055790377, d = -0.03472119, e =
0.034448752, f = 0.000858783, and g = -0.0022505.

In order to provide optimum fit of the absorbent core 28 in
the low motion 2zone, the crotch points 108 are preferably
positioned more toward the front of the absorbent core 28 such
that the front section 100 is preferably shorter in longitudinal
Tength than the back section 102. The front section 100 will thus
fit low on the wearer to fit below or at the abdominal crease
while the back section 102 preferably extends over the buttocks
into the lumbar curve of the back. Therefore, the crotch points
108 are preferably positioned forward of the lateral centerline
104 of the absorbent core 28. The ratic of the longitudinal
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"distinct"” conplenentary nechanical closure elenents. As used herein,
the term "identical" conplenentary nechanical closure elenents is used
to define nechani cal fastening systens wherein the engagi ng el enents of the
first conponent and the second conponent conprise the sane configuration or
structure that are interlocking. Exg@ples of such systens are described
in U S Patent 4,322,875 entitled "Two Strip Materials Used For Form ng

Fasteners" issued to Brown, et al. on April 16, 1982. The term "distinct"
conpl enent ar ylenséhafi 8bg batkhserkion| Hvehe stheslangétudinrleilangty obfthae

mechani cal faﬁio@c'ﬂ@t%lﬁﬁs\fdﬂ%%Pélflefrhﬂyfbfé‘ateﬁ(lﬁmﬁ@éut i.szﬁdiffere[\t from
mmterial and a o pt9%‘%%aL?ﬁﬁ“ﬁé?SﬁPa@?m&éﬁ%&&ﬁp%@% BfichSocond -
attachnent ceeipds B, cheperalel widthhogan adserhendmpartanti 4n prowidinge first
Veroa T CammADRRl MY on CO Weaters e ¢ POlotch MG Bty VY Y ced to
\éggisghate a ﬁ‘déﬁa ’alige{‘f:b?qﬁw gg@trr:tjheelcé%ht‘gd% ﬁg?rrﬁﬁeﬂﬁgﬂk tPast eni ng
mat eri al may Broyideea r eonfortadile oftls en nthiee wWeaserenas .well shouwptiimal so be
under st ood t hgsobbeicyse 18 1§ Nerekerral " HIRRK thé NGBt eh RRADW bl ispdti 39 1N the
sense that thﬁ\a%n%leq'a o?l])e%rtm%;e nn%¥ bunch when the wearer’s legs are
closed. However, reducing the crotch width reduces the amount of
absorbent material available in the 2zone of typical liquid
deposition. If highly absorbent materials are used that provide
sufficient capacity in this portion of the absorbent core, the
crotch width can be greatly reduced so that the crotch width is
small enough so that the absorbent core comfortably fits between
the leg creases when the legs of the wearer are closed.
Nevertheless, with most absorbent materials commonly used in
diapers or other absorbent articles, the crotch width may need to
be wider than the width of the wearer’s body with the legs
together so that the absorbent core will still have sufficient
absorptive capacity. The shape of the leg segments, however,
allow the side edges to conform to the low motion zone leg creases
with minimal bunching and distortion. In alternative embodiments
(and especially with stiffer absorbent materials), the absorbent
core may be provided with means for providing enhanced bunching of
the core material such as predisposed score lines, notches, or
cut-outs of material. For the absorbent cores depicted in the
drawings, it has been found that the crotch width should
preferably be no greater than about 3 inches (7.5 cm), more
preferably between about 1 1/2 inches {3.78 cm) to 2 1/2 inches
{6.35 cm), most preferably about 2 inches (5 cm).
The buttocks segment 116 of the side edge 98 1is contiguous
with the leg segment 114 and comprises that portion of the side
edge 98 extending from the leg segment 114 to the back waist edge
86. The buttocks segment 116 can be any desired shape.
Preferably, the buttocks segment 116 is designed so that the
buttocks segment 116 fits over the buttocks of the wearer fnte-the_
[ REPLACEMINT gupy ]
Il




conprise any shapes as are known in the art so long as they are adapted to
engage a conplenentary nechani cal closure el enent such as a | oop fastening
mat eri al or anot her hook fastening naterial. The hook fastening
material is preferably intended to mechanically engage fibrous el enents
of a loop fastening material so as, to provide a secure closure.

Thus, a hook fastening material aCcording to the present invention may be
manuf actured froma wi de range of materials. Suitable materials include

nyl on, pol yeiuinbdr, cpley pF Othel Bck. Ofn ahy prufarmdt bfbvdohenthelennmed erial s, or
oL her . Tt e Abire 37 MeCpli0NL sBulh? Al 1s esdeftial AP rEefidffeabatd ol N0

mat eri al conprises
straight lzne) and parallel to the }ongztudina} direction. The

buttocks segment 116 is preferably rectilinear to allow wider
elastic side panels in the back waist region.

The back waist edge 86 of the absorbent core 28 may also have
a number of different shapes. For example, the back waist edge 86
may be arcuate or rectilinear or combinations of both. Further,
recesses may be cut out of the back waist edge 86 to control
bunching. In a preferred embodiment as is shown in Figure 5, the
back waist edge 86 is rectilinear and paraliel to the lateral
direction.

Thus, the absorbent core 28 has an overall modified T-shape
that fits securely within the low motion zone of the wearer.

Figure 7A shows an alternative embodiment of an absorbent
core of the present invention. The absorbent core 728 has an
overall "whale"™ shape. The front waist edge 84 and the 1é§
segments 114 are identical to the absorbent core depicted in
Figure 5. The buttocks segment 116 of the side edge 98 has a
substantially arcuate convex shape to conform most closely about
the buttocks. As used herein, the term "convex" denotes an
arcuate line wherein the normals to the curve diverge. The back
waist edge 86 has a substantially arcuate convex shape so that the
absorbent core 728 fits conformably in the lumbar curve of the
back of the wearer and so that the absorbent core shape enhances
the formation of a primary line of tension directed at an angle on
the wearer’s body.

Figure 7B shows a further alternative embodiment of an
absorbent core of the present invention. The absorbent core 728’
has a "modified whale" shape. The front waist edge 84 and side
edges 98 are identical to the absorbent core depicted in Figure
7A. The back waist edge 86 has a substantially arcuate convex
shape having a recess 710 wherein the recess 710 is formed by a
segment of the back waist edge 86 having an arcuate concave shape.
This recess enhances containment of fecal matter deposited within
the diaper.
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45 projecting froma backing such as the comrercially avail able materi al
desi gnat ed " SCOTCHVATE" brand No. FJ3402 avail able from M nnesota M ning
and Manufacturing Conpany, St. Paul, Mnnesota. Alternatively, the engagi ng
el ements may have any shape such as hooks, "T' s", nushroons, or any other
shape as are well known in the art. ,An exenplary hook fastening materia

I's described in U S. Patent 4,846,81% entitled "D sposabl e D aper Having An
| mproved Fasteni ng Device" issued to Scripps on July 11, 1989, and which
patent is incorpoFiguee Heskiws b)stiEf fncther. alternabivec epaiimdrityopraaf erred
hook fasteni nguiBabertl re 66 LAY YEschE fivohtiBnl TROTBLIrBER Bhvelisgy Of prongs
formed of thernoplastic qagerl I t_melt adhesive thernoplastics,

in particul aPapdny Q¥eratl antPage)| shabere APR tROPt wajsksedses 784 Masparticul arly
wel | suited feectidvimeangshdpe pemergblyofpardidehotk fhastietémy dnteetion.. The
brongs are P ShERED! kol Al Wetliitial fo TRE' Jishhett e el JpocT €
printing process printing the thernoplastic matertal 1h 11s lten state
onto a substr BI®renS i Eichebuttgrks seompaycllbnhas 9o avpuate Lonvax shapanner t hat

al | ows str et cibs n@nédrmamgyr cloyelpfabbide the buttocks. The back waist edge
86 has an arcuate convex shape so that the absorbent core 728"
fits conformably in the lumbar curve of the back and so that the
absorbent core 728°‘ enhances the formation of a primary line of
tension directed at an angle on the wearer’s body. The
longitudinal distance between the hip points 110 of the front
waist edge 784 is significantly shorter than the longitudinal
distance between the hip points of the absorbent core shown in
Figure 7A. This shape for the absorbent core 728’' provides
improved fit with reduced core bunching, especially at the front
and crotch of the absorbent core 728‘’. The narrower crotch width
and front waist edge help in preventing core bunching from the
wearer’s thigh movements. While the “"spade" absorbent core 728/
is useful in any of the containment assembly chassis shapes
disclosed herein, it has been found that the spade absorbent core
728’ is especially useful in an overall stretch chassis absorbent
article such as is shown in Figure 9.

Figure 7D shows an even still further alternative embodiment
of an absorbent core of the present invention. The absorbent core
728°’’ has a "modified whale" shape. The shape of the absorbent
core 728’’’ is similar to the whale absorbent core shown in Figure
7A except that the back waist edge 786 has a rectilinear shape
generally parallel to the lateral direction.

While the absorbent cores of the present invention may be
positioned in a containment assembly having various sizes and
shapes, it is preferred that the containment assembly also have
certain shapes to better fit the absorbent core into the low
motion zone of the wearer and reduce gapping of the containment
assembly. Thus, as shown in Figure 1, the containment assembly 22
preferably has a front end edge 56 having a substantially arcuate
concave shape and a back end edge 58 having a substantially
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thernoplastic material prior to severance, and allow ng the stretched
nolten material to "freeze" resulting in prongs. This preferred hook
fastening material and net hods and apparatus for maki ng such a hook
fastening nmaterial are nore fully detailed in U S. Patent 5,058, 247,
entitled "Mechanical Fastening Prong" issued to Thomas and Bl aney on
Cctober 22, 1991; which patent is i2kcorporated herein by reference. A
| oop fastening nmaterial provides a plurality of fibrous el enents that

engage the engaging el ements of_ a hook fastening materjal, The | oop
f ast eni ng rra?%r“gﬁ? %l‘n‘ﬁ‘iﬁ"béhar?ﬁnufTﬁﬁttalfF\éﬁef FIRYE v%g%e Pgnﬁ’é BronkeNrial s to
provi de fi bredge B etbossthepfamérenk| sdgeotpbe cir@udhrendiatighdisposmt eri al s

i nclude  nyl Qihue AR YERRAT of ARk WURPEY AT San FPEFGRADI T ibaNupoddiese
r e rt Su ?a

T obgiviie: Sapre 3o 20 7 seoageh v, 0 it P APORIe ore
backi ng suchowsotheewisenpressi adtyrdlyaagxinbe that €reml edésedgeat da 'aSCOTCHVATE"
Mot ant ury nSSRBAREOP sbfrerRle WbofUald AP JAIANTOSOLAIM VRO P
| oop fast eni PRFmAEX dripeofcbepsipnsg that hoop stresses against the diaper
are controlled and sustained. The back end edge 58 preferably has
an arcuate convex shape so that when the diaper is worn, the back
end edge 58 is oriented diagonally downwardly across the hips
toward the front of the wearer. Thus, the back waist region 52 is
perched or otherwise supported through the small of the back so as
to prevent the containment assembly 22 from interfering with the
wearer’s body during movements and to anchor the angled primary
Tine of tension about the wearer from the lumbar curve of the back
over the hips to under the abdominal crease. An arcuate convex
shape for the back end edge 58 alsc tends to reduce gapping in the
back waist region 52.
Figure 12 shows an alternative embodiment of a containment
assembly shape of the present invention wherein the back end edge
58’ has a substantially arcuate convex shape with the curvature of
the back end edge being continuous from one longitudinal edge 54
to the other longitudinal edge 54. Thus, not only the central
region 60 of the containment assembly 22’ has such an arcuate
convex shape, but alsc the back side panels 64 have the same
shape. This shape configuration for the back end edge enhances
the formation of a continuous primary line of tension at an angle
to the body of the wearer since the forces may resolved along the
continuous curve of the back end edge. Further, this shape for
the containment assembly 22’ improves the application of the
diaper and the initial fit since the back end edge 56’ tends to
follow the curve of the shape of the body of the wearer and the
tape tabs naturally follow the angle of the landing member.
Figure 13 shows a further alternative embodiment of the
present invention of a containment assembly shape wherein the back
end edge 58" has an arcuate convex shape in the central region 60
and a separate arcuate convex shape in each back side panel &4.

SEPLACEMIENT SREET g

12 MAR 1997




46 tricot knit fabric having a plurality of nylon filament | oops
projecting froma backing of nylon such as the commercially avail abl e

mat eri al designated "CGuilford No. 16110" available from@ilford MIlls of
G eensboro, North Carolina. An exenpl ary inexpensive | oop fastening
material and a nethod of making sucg a loop fastening material are
described in U S. Patent 5,032,122 Btitled "Loop Fastening Material For
Fast eni ng Device and Method of Making Sanme", issued to Noel and Scripps on

July 16, 199%4t¥ingd R@FANt stae| REO MPTRLEEh RBTMLD QY I Qf8T MfFiReq A SUI tabl e
loop fasteni ng MR QLR endP0igs S8 Rerrashandtng Fo TR IQUSRri &P CuQ 2Ny
central region 60 with the back side panels 64. This overall
shape of the back end edge 58" defines a “suspension bridge"
shape. In addition, the front end edge 56" has a suspension
bridge shape having an arcuate concave shape in the central region
60 and a separate arcuate concave shape in each front side panel
62 thereby defining two inflection points, "J". In a preferred
embodiment of this containment assembly 22", the curvature of the
central region 60 of the back end edge 58" matches the curvature
of the central region 60 of the front end edge 56". More
preferably, the curvature of the back side panels 64 matches the
curvature of the front side panels 62. With this arrangement, it
is easier to manufacture the diapers continuously on a high speed
production line since the side panels can be inwardly folded and
the diaper folded in half with only one cut needing to be made to
form the arcuate end edges such that the single cut forms both the
back end edge 58" of one diaper but also the front end edge 56" of
the subsequent diaper. In addition, there is no wasted material
and no scrap material that needs to be thrown away due to the
single cut at the end edges such that the cost of the end product
should be less. As will be recognized by those of skill in the
art, there may be other shapes for the back end edge and the front
end edge which allows such manufacturing ease.

It has been found that there is a preferred relationship
between the placement of the absorbent core 28 and the placement
of the back end edge 58 of the containment assembly 22 to provide
the preferred anchoring of the product about the wearer and the
fit of the absorbent core in the low motion zone. As is shown in
Figure 4, this vrelationship is defined by two Tlongitudinal
distances on the containment assembly 22. The first distance is
the longitudinal distance from the abdominal point 112 of the
absorbent core 28 to the lateral line connecting the crotch points
108 of the side edges 98 of the absorbent core 28. This front
tength distance is designated “"A". The second distance is the
longitudinal distance between the lateral line connecting the
crotch points 108 and a point on the back end edge 58 of the
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other type of fibrous material or |oop material which are well known in the
art. Exanples of nonwoven materials suitable for use as a | oop fastening
material herein are discussed with respect to the nmaterials useful as the
topsheet 24 of the diaper 20. 1In a preferred enbodi nent, the second
attachnment conponent 42 conpri ses glloop fasteni ng materl al formed by the
nonwoven naterial of the topsheet 24 The attachnment conponents nmay
alternatively conprise an adhesive attachnment layer (a |layer of

adhesive  g{gfakaloh- tﬁ@'h‘?ﬁﬁdﬁ%&ﬁ ‘FeEéHter ete'?e ﬁ’ﬁﬂs k NRHGRtion are

preferably pressure-sensi ¥ e5| Ves ate here a surface
at anbi ent Bbﬁﬁé?edt’ﬁr 5139“5'}5& g ¥nh3s F'Hh °¥ﬂde éﬁeﬁaﬁti‘? Alarly
preferred adhediackslength Ltsetilreerfeorrt dengthe (Bul)eds virebfertabty npeitdrayer are hot

el t pressugps s 148 1B0RGY YEsreRsnd! Betiaei Mol [419: #1dn_ afifyexenpl ary

hot-mel t pressure-sen strve with

tacifiers afeP:ds HEth anGnga\Feg"rsﬂW dianens 1ad; akpub 2S¢ hyl SQ’SAGHU@ ves, Inc.
of El m G ovbetwéés cithesbackufeiyth) I8 andickheafieonki Tedigely, 390aTlowk £H285. The

attachent SROPERE R T8Y4d BE BT REP Sh SPhe® ABEP CIRId 9F the hack
and the front uaxst edge 84 of the absorbent core 28 to be
positioned at or below the abdominal crease of the wearer. Thus,
a line of tension (primary line of tension) can be developed
around the wearer from the lumbar curve of the back over the hips
to under the abdominal crease to anchor the product on the wearer.
As shown in Figure 6C, this ratio also defines an angle, a,
between the line connecting the lumbar curve of the back and the
navel, a lateral line with respect to the diaper, to a point below
the abdominal crease of greater than about 5°, typically from 5°
to about 60°, preferably from about 5* to about 30°, more
preferably from about 10* to about 20°, most preferably about 15°.
As discussed hereinafter, the closure system is designed to create
a line or zone of tension causing a hoop force connecting the
fumbar curve of the back over the hips to under the abdominal
crease to form the anchoring function.

The diaper 20 is provided with a closure system (closure
means) for anchoring the diaper about the wearer throughout the
diapers use so the diaper has a reduced likelihood to sag/gap and
stide/slip during use. The closure system provides a line or
Tines (zone) of tension (hereinafter, the primary line of tension)
substantially about the perimeter of the low motion zone that
imparts anchoring forces to maintain the position of the diaper
throughout wearing. As shown in Figure 6C, the primary line of
tension is disposed at an angle, a, to the horizontal on the body
of the wearer (an angle to the lateral direction of the diaper)
such that the primary line of tension extends from around the
tumbar curve of the back (the small of the back) over the iliac
crest of the hips to 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
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conponents nmay conprise a conbination fastener such as hook fastening

mat eri al and an adhesi ve attachnent | ayer juxtaposed with the hook
fastening material or a nmechanical closure elenment such as a hook fastening
material having a | ayer of adhesive coated over a portion of the base or

t he hooks of the hook fastening natq{ial. An exenpl ary fastener having a
conbi nati on nechani cal / adhesi ve systgn1is the pressure-sensitive adhesive
47 fastener having a textured fastening surface such as is disclosed in

U.S. Patent 4({9¢6, 5thé ipr$etd NondBadft rthbiddn AUGKHST dTspod@POover the
abdomen or the gluteous maximus which increase and decrease in
dimension during movement), such that the primary line of tension
stabilizes and maintains anchoring forces which maintain the
position of the diaper on the wearer such that the diaper is
unlikely to slide or slip downward during the entire time of use
due to the movements 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 forces
created by the primary line of tension (another vector component
of the angled primary line of tension) anchor 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 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
redmarking 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. In an especially preferred embodiment of the closure
system of the present invention, the primary line of tension is
continuous about the back and hips of the wearer to further
enhance the magnitude of the anchoring forces. The overall design
of the containment assembly 22, the elastic waist feature 34 in
the back waist region 52 (the back waist feature), and the elastic
side panels 30 (particularly the activation of the elastic side
panels 30 at an angle) allow a continuous primary line of tension
to be provided in the diaper.

Since the primary 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
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The attachnent conponents may alternatively further conprise any other
cohesive material or materials that are known in the art for providing a
vari abl e positioning fastener capabl e of being passively activated. For
exanpl e, a cohesive strip or material can be foans, rubbers such as crepe
or latex rubbers, other adhesives, »gr a high static vi nyl material. A
separabl e fastener of a high static vinyl material is nore fully described
in US. Patent 4,979,613 issued to McLaughlin & Kleinsmth on Decenber 25,
1990. Wiiheedidperat tEhehobosure osysbere may Shiest enoaprtiseprovinberfof variable

poSi ti oni ng ¢igRfhenP AT tdAing aéysw@t mn robﬂmé"atneraﬂﬂehvﬁmﬁgﬁpq' pENts, the

att achnent co onent s | dser activated
f ast eners. s P‘@‘yexa@a tfeagi‘é‘r"fé‘? ssyF#ﬁﬂ Wesé‘ﬁ‘l’awsc"mﬁ'b’éﬁ 4nd eye
f ast eners, surlimhry fasteniy systdmhe Fhkeclosure Bystemt tmaghedditiemalponents may

conprise a Sa‘i‘ul?ﬁdratae &‘t%’ﬁa%tr ﬂfé‘ B?&tﬁé’ Jata‘& %i‘ﬁﬁ‘-& A tﬂ@yfrlﬁﬁt %‘i‘?ﬂ tary

el emrent with one onent xanpl e, the

t opsheet 24 ”ﬁﬂipfbea%nlﬁ a&%ilﬁ'?@'d afpaghiop Prﬁtt@FleJIasY‘é geg ) f'r'lor'm@ﬁ/:en web) ,
that is capéathkechfsunecdyatenc alayycmmpobg ng fille TEnbhth faktaehneyitesonponent

Examples of full length fastener systems are disclosed in U.S.
Patent 4,701,176 issued to Wilson, et al. on October 20, 1987.
Most preferably, as is shown in Figure 1, the closure system
comprises a dual tension fastening system designed to create the
angled primary line of tension as described herein and to
dynamically create/maintain tension, preferably another angled
line of tension, through the elastic waist feature 34 in the front
waist region 50 (hereinafter, front elastic waist feature) so that
the front elastic waist feature also has sustained dynamic fit.

As shown in Figure 1, the primary fastening system comprises
a securement member, preferably tape tab 36, disposed adjacent
each longitudinal edge 54 in the back waist region 52, and at
least one landing member 38 disposed in the front waist region 50.
Each securement member preferably comprises a tape tab 36 having a
first fastening component 37. The landing member 38 comprises a
complimentary second fastening component 39 engageable with the
first fastening component 37. An exemplary primary fastening
system wherein the first and second fastening components each
comprise mechanical closure elements comprising hook and 1loop
fastening materials is disclosed in U.S. Patent 4,963,140 entitled
*Mechanical Fastening Systems With Disposal Means For Disposable
Absorbent Articles" issued to Robertson and Scripps on October 16,
1990. A primary fastening system having combination
adhesive/mechanical closure elements is described in U.S. Patent
4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and
Method of Making Same" issued to Battrell on August 7, 1980. 1In a
preferred embodiment of the present invention as is shown in
Figure 1, the primary fastening system comprises an adhesive tape
tab fastening system comprising a tape tab 36 having a first
fastening component 37 comprising an adhesive attachment layer,
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(e.g., a hook fastening material). Further, the backsh etR%%ﬂGEM$mbe b
froma web having a textured pattern with a | ayer of adh S|ve §e

portion of the backsheet surface to forma conbination I/adhékl
fastener (attachnent conponent) such as is shown in th f 8o ;
referenced U S. Patent 4,946,527 to Battrell In eac cases, the

attachnent conponent is unltary wi t F%not her componen f the d|éB§r=
Al ternatively, the attachnment conponent may conprise a dIS§§P?e~$LJIp

pat ch o ned 4 aNPaflifp Sfenberl a0Vt e&@e@oﬁ‘d"ﬁ?@téﬁ%ﬂé SRBUHEnk N3di gUT

each first attachment conp FISE$ I SC arate patch of a
hook fast eni rfgj’m%‘tsé?Q at "‘BPE@'&‘Q% sttﬁH’ b%?ck’g t26t %&‘if@efo?ﬁn a portion
of the outer Bmm;imeoﬂﬁumhlahlmsﬁm tspe Fastent sqachstent oenpisatededdth i s a

‘rlg'glt g;y5g' eMRNG, COIREALS §hag, AT iRt RYd  PRapkOPRRESTIng4 dydtdCEsECONd Wai st
Disposable Diaper® issued to Buell on November 19, 1974; and the
adhesive tape tabs, reinforcing strip, and indicia means disclosed
in U.S. Patent Bl 4,662,875 entitled “Absorbent Article" issued to
Hirotsu and Robertson on May 5, 1987.

Each securement member of the primary fastening system is
intended to provide a fastening means for engaging the landing
member so as to provide a secure, preferably a variable
positioning, side closure for the diaper that anchors the
absorbent core in the low motion zone of the wearer. Thus, the
securement member comprises a fastening component. Each
securement member also preferably comprises a means for
positioning the fastening component adjacent the landing member so
as to achieve the side closure. Thus, the securement member may
comprise any of the well known configurations and means for
achieving a side closure on a diaper such as (i) a patch or strip
of a fastening component disposed to form a portion of the inmner
surface of the diaper, an inner fastening member {e.g., U.S.
Patent 4,610,682 issued to Kopp on September 9, 1986; and U.S.
Patent 3,141,161 issued to Farris on July 21, 1964) or (ii) a tape
tab having a fastening component positioned thereon.

As shown in Figure 1, each securement member preferably
comprises a tape tab 36. The tape tabs 36 must be able to be
secured to the landing member 38 so as to provide a primary line
of tension through the diaper at an angle to the lateral
direction. Thus, the tape tab 36 is generally shaped and oriented
to allow the first fastening component 37 to engage the second
fastening component 39 of the landing member 38 so as to provide a
primary line of tension at an angle to the lateral direction,
preferably through the diaper substantially about the low motion
zone.

Figures 1 and 8 shows a preferred embodiment of a preferred
tape tab 36 of the present invention. The tape tab 36 is joined
to the backsheet 26 to create a fixed portion 122 {i.e., that end



48 Each first attachment conponent 40 conprises an about 12 nm w de
(i.e., generally perpendicular to the longitudinal centerline 67) by about
19 mm patch of a hook fastening material. The first attachnment conponents
40 are preferably positioned so as to have a |ateral spacing of about 171
mm Each first attachnent conponent3ﬁ0 I's al so spaced longitudinally from
the front end edge 56. |If the |longitudinal spacing of the first
attachment conponent (neasured fromthe front end edge 56 of the diaper to

the closest efigae ofapt habf joiaed abt tehdrper CAUTBORAG tmaABYactard)00 werl |, the

first attach t t e [ n, di.aper. and in a
pi);ist i gn ?g (E:?r%t gg?”ﬁgﬁg\eg@?ﬁgg %tel%gnp:@qf'geiﬁt (r}‘r?]'ﬁi ttgﬁi.%oar?’%égﬁng Is too
great, the fli.ge. dthahcendenf Yenpineciieb meptiguousy tookheasixed aottiansone
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the diaperer in securing the diaper 20 on the wearer). The tab
portion 124 has a proximal edge 126 contiguous to the fixed
portion 122, a distal edge 128, and sidelong edges 130. The
proximal edge 126 has a top point 132 and a bottom point 134. The
distal edge 128 has an upper point 136 and a lower point 138. In
preferred embodiments of tape tabs of the present invention, the
tab portion 124 is 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. Thus, the upper point 136
of the distal edge 128 is disposed at an angie to the lateral
direction from the top point 132 of the proximal edge 126, and
preferably the bottom point 134 of the distal edge 128 is disposed
at an angle {not necessarily the same angle) to the lateral
direction from the bottom point 134 of the proximal edge 126. In
the embodiment shown in Figure 8, the sidelong edges 130 are
curved to allow angled taping in order to follow the diaper
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 124 on the landing member 38 so as to accommodate the
diaper design. Further, the curved shape of the sidelong edges
130 of the tab portion 124 allows high tape placement in the back
waist region 52 yet allows low tape placement on the landing
member 38 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 124 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.

It has been found that the angle formed between the proximal
edge 126 of the tab portion 124 and the distal edge 128 of the tab
portion 124 should be 1less than about 30°, preferably between
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preferably fromabout 8 mmto about 10 mm The hook fastening materi al
used for the first attachnent conponents 40 preferably conprises an array
of thernoplastic prongs fornmed on a backing; the prongs of each hook
fastening material nost preferably being oriented with the engagi ng neans
at an angle to the lateral directio corresponding to the curvature
or differential extensibility of the front elastic waist feature so that
maxi mumtension is created in the front elastic waist feature or to the

ltori mary |i _rll_ﬁa&fut_t @nshfm Seua 30t 0 mepawdek@my_t Qeiﬁb@np_ﬁﬁd’ﬁ}%r Yo idhedOf
attachment coffinEhe OB I AGUR'T 985 (Rs PERP R R AP | 4B TS dhmed by a
portion of tHfiét rfnibectianent e &he ofearerns t fptalegorbicn 124 mvingdiaaper 20
addi tional | y 6@ g+eaer hRRSIHoLBOMOtdNat Ctb 44usOanb ok imaribi1asenE the
first attachment .conponent 40. The,.posi tipnin atch _44.raises the
first att achﬁ@?ﬁ""&&ﬁp@éﬁﬁy AYTPH tpﬁ%ugg H{)erg |g# ¥ cWeE%s}n{d"al | ow t he
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of approximately 15°.

In a preferred embodiment of the tape tab 36 as shown in

Figure 8, the fixed portion 122 is between about 28 mm and about

30 mm long in the lateral dimension, the tab portion 124 is about

35 mm (1.375 in) long in the lateral direction, and the overall

width of the tape tab in the longitudinal direction is about 29 mm

(1.125 in). The angle between the proximal edge top point 132 and

bottom point 134 and the distal edge upper point 136 and lower

point 138, respectively, of the tab portion 124 is about 20* so

that the longitudinal distance between the top point 132 or the

bottom point 134 of the proximal edge 126 and the upper point 136

or lower point 138 of the distal edge 128 is about 13 mm {0.5 in).

{The distal edge 128 of the tab portion 124 may also be provided

with rounded corners to eliminate the possibility of harsh corner

edges contacting the wearer’s skin so as to prevent stomach and

leg red marking.)

As shown in Figure 2, the preferred tape tab 36 also

comprises a release portion 140 joined to the tapsheet 24. The

release portion 140 allows the tab portion 124 to be inwardly

folded during manufacture to protect the first fastening component

37 (adhesive attachment layer) from contamination or delamination

prior to use. The tab portion 124 is preferably shorter in the

lateral direction than the release portion 140, preferably about 3

mm {1/8 in) in a preferred embodiment as shown in Figure 2, so

that it is easier for the diaperer to initially grasp the tab

portion 124. {Alternatively, the tab portion 124 may be longer in

the lateral direction so that the grip tab on the distal edge 128

of the tab portion 124 extends beyond the release portion 140.)

The release portion 140 extends inwardly from the longitudinal

——
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effectively passively activated. The positioning patch 44 also provides a
zone of increased flexural stiffness that reduces the

49 tendency of the flexible front side panels 62 to fold over onto the
first attachment conponents 40 thereby occluding the hooks from being
secured during diaper application. Thus, the positioning patch 44 can
conprise any elenent that provides3 Z direction build up to the first
attachnment conponents 40. As shown in Figure 1, the positioning patches 44

fﬁgh conpri sggd ELCLANGH3L s ShBRRTeMsC iRl TSt Gh' & RISidd: ihedy SUPI acent
over a portion of the elastic side panel member 82 so that the
load carried by the tape tab 36 is transferred into the elastic
side panel member 82 resulting in more effective distribution of
the anchoring forces created by the c¢losure system.

In alternative opreferred embodiments of the present
invention, the tab portion 124 or the entire tape tab may be
appiied to the contaiment assembly 22 at an angle to the lateral
direction to provide the angled primary tension line desired. For
example, a rectangular tape tab such as is 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 containment assembly such
that the tape tab is disposed at an angle to the lateral direction
of preferably between about 5°* to about 30°, preferably from about
15° to about 20°, to provide an angled primary line of tension.
While such a tape tab will adequately work with many embodiments
of the present invention, it is not as preferred as the tape tab
36 shown in Figure 8.

The flexibility of the materials making up the various
portions of the tape tab has also been found to be important in
avoiding skin marking of the legs and waist of the wearer. Stiff
tape tabs have a tendency to mark the skin since they are not
flexible enough to bend or flex when the wearer moves and
generates forces against the tape tab. The flexibility of the
tape tabs is an especially important design parameter for the tape
tabs of the present ianvention due to the high tension created in
the diaper along the side panels because of the elastic side
panels 30 and the fit provided by the diaper 20. Thus, in an
especially preferred embodiment of the present invention, at least
the tab portion 124, and preferably the fixed portion 122 and the
release portion 140 are manufactured from materials which are
extremely flexible. While the flexibility of the tape tab
materials can be measured in a number of ways, it has been found
that there 1is a preferred tfest method for measuring the
flexibility of the tape tab materials. Using a Flexural Bending
Test, as defined hereinafter, each of the various portions of the
tape tabs, particularly the tab portion 124, should have a Bending
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first attachment conponent 40. Wile the positioning patches 44 may be
positioned directly subjacent the first attachnent conponents 40, the
positioning patches 44 are preferably positioned between the topsheet
24 and t he backsheet 26. In order to provide a flexurally stiff

ci rcunference about the wai st of the3fearer, the |ateral edges of the
positioning patches can be abutted to or slightly overlapped with the side
edges of the nmteri al for.rn'gf‘g the front elastic waist feature. The

posi tioni ng pdt e kxkepsionchogpe ofc dss ithen abog §fh wiamer.npreferabhyl ong pat ch
of el astoneri dess odam abdvor 80 granir adky, predoably TERBULRGE Wheut Gfg the

di aper, the p ﬂ“ﬁ'oni ng patches 44 are forned of the sane material as the
el astic side ganef'manber 82 with the elastic side panel nmenber 82 of one
di aper and the pofrefiesrechgepeniaks 4lprothe napadtal cempefisapar polomerict or ned

fromthe sanmematgien} ppéferatiord @butelaajltené Sfﬂ:hl.en:[raﬁ‘euﬁate&fil%rsuiftélrﬁggj[ agﬁ(rj s
cdgb 56 1 ongi FoL 48 187° REakaper Sbly ¥R, 3P Pk BRET Ly sl " O 4
preferred enmbdd¥d3nt anf ame pvaddaiie i fivamt itbe, MinsestitapeMiniog f wardher
conprises el aghAuFataming Comdafly RFON dpau1TIHiAKESbLRO I PrefePRidOt el ¥abs fit, and
confort for iﬁmdir\{\éeaar %;éssuréogensqr%%e adhesive for the first fastening
component are available from the Minnesota Mining and
Manufacturing Company under the code number XPF-3062. A preferred
release portion include that available from Minnesota Mining and
Manufacturing Company under the code number KS-0076.
Figure 12 shows an alternative embodiment of a securement
member of the present invention. The securement member comprises
an inner fastening member 1200 positioned on the inner surface 48
of the back side panels 64. The inner fastening member 1200 has a
securement portion 1202 and a release portion 1204. The
securement portion 1202 has a first fastening component 1237
preferably comprising a layer of adhesive disposed on it to form
the side closure of the diaper. The release portion 1204 serves
to protect the first fastening component 1237 from contamination
prior to use of the diaper. The securement portion 1202 is
preferably folded over onto the release portion 1204 during
manufacture such that the user would release the securement
portion 1202 from the release portion 1204 prior to use. The
securement portion 1202 need not be joined to the back side panel
64 such that only the securement portion 1202 need be folded over
or the securement portion may be secured to the back side panel
such that the back side panel along with the securement portion
need to be folded over onto the release portion 1204. As shown in
Figure 12, the securement member 1202 is positioned laterally
outwardly from the release portion 1204; however, the position of
each may be reversed, if desired. Figure 12 also shows that the
inner fastening member 1200 has a generally rectangular shape and
is disposed at an angle to the lateral direction to enhance the
formation of the angled primary line of tension. Alternatively,
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enbodi nent, the entire contai nnent assenbly of the di aper positioned
outside of the area occupied by the absorbent core may be elastically
extensible to allow for expansion of the body of the wearer in the zones of
t he wearer subject to novenent during wear. A preferred material for
such an overall elasticated progdict is the material described in U S.
Patent 5,032,120 entitled "D sposabl e Absorbent Article Having I nproved Leg
Cuffs" issued to Freeland and Allen on July 16, 1991. The materi al

pref erably thanprierefasthringhmesbepingy hane ray eoties shageedindied migntheonpri sing a

central | anggupbeoOthetas parBiohCarfdOFe1dBid parii8R 0fCthe tape tab shown
S0 in Figure 1 and Figure 8. The inner fastening member 1200 may
alternatively not be disposed at an angle, while the first
fastening component 1237 may form such an angle.

In an alternative embodiment of the tape tabs described
herein, the fixed portion and the release portion may comprise the
same element such as that shown in Figure 12 except that the tab
portion extends laterally outwardly from the longitudinal edge.
Thus, the fixed portion is secured to the inner surface of the
containment assembly and coated on its exposed surface with a
release coating such that the tab portion may be 1laterally
inwardly folded by the manufacturer to protect the first fastening
component. The advantage of such a construction for the tape tabs
of the present invention is that only one layer of tape tab
material is joined to the containment assembly in the portion of
the back side panel containing a portion of the tape tab such that
the flexibility of this portion of the back side panel is enhanced
to thereby reduce the possibility of skin marking of the wearer.

The first fastening component 37 of the securement member
forms the closure between the securement member and the
complementary second fastening component 39 of the landing member
38. Thus, the first fastening component 37 provides a means for
engaging the complementary second fastening component 39 of the
landing member 38 to maintain the first waist region 56 and the
second waist region 58 in an overlapping configuration to provide
a secure side closure for the diaper 20. Further, it is preferred
that a diaper fit a range of different size wearers and that the
fastening system be simple and easy to use. Therefore, the
fastening components should allow for variable positioning of the
zone of closure so that the diaper may fit a range of sizes of
wearers while also being simple to fasten with minimal effort.
The fastening components thus preferably comprise any of the well
known attachment means for achieving an adjustable positioning
closure as defined hereinafter. Examples of such adjustable
positioning attachment means include an adhesive attachment layer
such as pressure-sensitive adhesives as are known in the art,
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such as th

at marketed by Findley Adhesives Corporation of

Wauwaut osa, W sconsin under the tradenane 198-338, positioned between two
outboard lamna such as nonwoven fabrics. Alternatively,
material can be a stretch |am nate such as a zero strain stretch | am nate

as are descr
overall el as

panel s 30, e
shown in Fig
for providin

| bed hereinafter. Becaugge of the econom cs of providi

t he

ng an

toneric contai nnent assenbly, the diaper 20 is preferably
provided with specific elastic features to accommodate the extremties of
t he wearer. me¢hapigadi elasare elementdi syrdr apohgo§ Hrdeningd matamals £%tic si de

hogpt ifasteadngC nbferidh, ooMdsNeambteridhy 26 HRAKNSES iB4the

F %y GNSoll 3REI0n20r PLELET ADhJCLERIERS | 575 Ph a5
3T odedoRE eS| Eamchehiiny ' Sidre o8

nproved cont al nnent and b i]el

As

.Sn eg cuffs 32
? exXddat es and

f or acconmpd&&th@snbrreimafter gleseribeduatitbr resapelc dnt thawaiglgLlosirach el astic
leg cuff 32 gpstemonprise several different enbodinents. (The leg cuff can
rredyt o lL.eg.bands. side flap barrier cutfs, of elastic

Pat gl’ﬁ %,?@éo,&fge'éWi tcloggoneh.gnt%’ aclsabldés’pﬁs .|98rttlh8ns For A
Di sposabl e Dsegueementsmanber tsuciBdbat idrmayabeiar yeparatel opmberdisioed Bes

al so be refe
cuffs.) US

and associated with the securement member or a unitary member with
the securement member. For example, the topsheet 24 or the
backsheet 26 may be manufactured from a material that mechanically
engages the landing member 38 (the topsheet 24 or the backsheet 26
being a unitary fastening component). Alternatively, a discrete
patch or strip of material may be joined to the securement member
{a separate fastening component). Preferably, the first fastening
component 37 1is a separate material, such as an adhesive
attachment layer or a mechanical closure element, positioned on
and joined to the tape tab 36. The first fastening component 37
preferably comprises an adhesive attachment layer coated on the
tab portion 124 to form the fastening surface of the tape tab 36.

In addition, the first fastening component 37 may be
positioned anywhere on the securement member. For example, the
first fastening component 37 may be positioned in the back side
panels 64 adjacent the longitudinal edges 54. (Exemplary examples
of this construction are shown in U.S. Patent 4,610,682 issued to
Kopp on September 9, 1986; and in U.S. Patent 3,141,161 issued to
Farris on July 21, 1964; and Figure 12.) When the securement
member comprises a tape tab, the first fastening component 37 is
preferably positioned either on all or at least a portion of the
tab portion 124. The first fastening component 37 may comprise a
combination adhesive/mechanical closure element having an adhesive
attachment layer and a mechanical closure element disposed on
another area of the tab portion 124. An exemplary embodiment of
this configuration is disclosed in the hereinbefore referenced
U.S. Patent 4,963,140 issued to Robertson on October 16, 1990.

The landing member 38 of the primary fastening system
provides a means for securing itself to the securement member to
provide a side closure and to maintain the front waist region 50
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a di sposabl e di aper which provides a contractible | eg opening having a side

flap and one or nore elastic nenbers to provide an elasticized |eg cuff

(gasketing cuff). US Patent 4,909,803 entitled "Di sposabl e Absorbent

Article Having El asticized Flaps" issued to Aziz and Bl aney on March 20,
1990, describes a disposable diap%5 havi ng "stand-up" el asticized fl aps

(barrier cuffs) to inprove the containment of the |leg regions. U S. Patent

4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to Lawson
on Sept enbaind 2he BAR7waideSehidILs2 andirs posaabsingi @RETgraYiony dual cuffs

ent 1 ed  R0ga BiBes el JARRIRE® bbbl on; 18 A6 RIGHF on November

3, 1987, dileng cwsedt rani engsgeithe ercupementrmamhensoi aede providntthhaving
si de- edge- | 9@k aa8sereaasl, OpFdrersb1g0nvadtdtae PodiERMEAY Ri8d QQoddr@lti d Wi thin

avi ng. | mpiF8 cHBIE o ALy, B "Rt b LARRET n” fE e 16, 1001,

di scl oses aadstpesionl 82,dimpbe firant waistnpegivadble| ersin anyetggierf ©s. Each of

these pat erfofie 361 dnnNGRY RO SRR TilNer Po5T ARYER- 1¥disBosed to
engage the securement member 42. Because the landing member 38
determines the location of where the securement member 42 should
be placed for optimum fit, the landing member 38 is preferably
designed so as to allow variable positioning of the side closure
so that the diaper may fit a range of sizes, so that an overlap
between the front waist region 50 and the back waist region 52 is
achieved, so that an angled primary line(s) of tension is
established through the diaper to anchor it on the wearer, and
preferably so that when the side closure is formed the attachment
components of the waist closure system engage each other such that
the formation of the side closure also passively forms the waist
closure.

The landing member 38 can assume varying sizes and shapes.
In a preferred embodiment of the diaper 20 as illustrated in
Figure 1, the landing member 38 comprises a reinforcing strip 92
having a modified chevron shape so as to create the angled primary
line of tension of the present invention.

The landing member 38 comprises a fastening component (second
fastening component 39} engageable with the fastening component of
the securement member {first fastening component 37). Thus, the
fastening component of the landing member 38 (second fastening
component 39) may be manufactured from a wide range of materials
and configurations capable of securely engaging the fastening
component of the securement member {first fastening component 37).
The second fastening component 39 may either be a discrete,
separate element or elements joined to the diaper 20 and/or a
unitary piece of material with an element of the diaper 20. The
second fastening component 39 may thus comprise, for example, a
portion of the backsheet 26. As shown in Figure 1, the second
fastening component 39 preferably comprises a reinforcing strip 92
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*1 o each elastic leg cuff 32 may be configured so as to be
simlar to any of the | eg bands, gasketing cuffs, side flaps, barrier
cuffs, or elastic cuffs described above, it is preferred that each elastic
|l eg cuff 32 conprise at |east a barrier cuff 76 conprising a barrier flap
77 and a spacing elastic nmenber 80 ggich as described in the
above-referenced U.S. Patent 4,909, 803. In a preferred enbodi nent, the

elastic leg cuff 32 additionally
Joined to the external surface of the backsheet 26 in the front

waist region 50. The second fastening component 39 is secured to
the backsheet 26 preferably by an adhesive attachment means {not
shown) as have been herein discussed. (In an alternative
embodiment of the present invention, the second fastening
component comprises a portion of the backsheet with a reinforcing
strip{s) secured to the internal surface of the backsheet (i.e.,
an internal reinforcement system).)

When the first fastening component 37 comprises a
mechanical closure element, the second fastening component 39 also
comprises a mechanical closure element. Thus, when the first
fastening component 37 comprises a hook fastening material, the
second fastening component 39 preferably comprises a Tloop
fastening material. When the first fastening component 37
comprises an adhesive attachment 1layer, the second fastening
component 39 of the landing member 38 preferably comprises a
reinforcing strip 92 and/or the backsheet 26. .In a preferred
embodiment of the present invention as shown in Figure 1, the
second fastening component 39 preferably comprises a reinforcing
strip 92 releasably engageable with the adhesive attachment layer
of the tape tabs 36. The reinforcing strip 92 may comprise any of
a number of materials. The reinforcing strip 92 preferably
comprises a sheet of biaxially oriented polypropylene film.

The reinforcing strip 92 is also preferably provided with
indicia means 144 for aiding the diaperer in fitting the diaper to
a wearer to obtain optimal waist fit and leg opening fit. The
indicia means 144 may be any type of lines, patterns, ornamental
designs, symbols, script, color codes, or other markings which
have the capability, either dinherently or with additional
dengtation, to aid an individual fitting the diaper to the wearer
to promptly locate the desired affixation points for a particular
tape tab fastener. Such indicia means 144 are more fully
described in U.S. Patent Bl 4,662,875 entitled "Absorbent Article”
which issued to Hirotsu and Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably disposed in rows disposed at an angle to
the lateral direction, preferably at the same angle as the tape

P
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conprises a gasketing cuff 74 with one or nore elastic strands 75
positioned outboard of the barrier cuff 76 such as described in the
above-referenced U S. Patent 4,695,278. |In an especially preferred

enbodi nent, the barrier cuff is inflected so that the distal edge 79 of the

barrier cuff 76 in the back waist ggi on 52 is outboard of the proxinal
edge 78 to provide better fit and 3dntai nment about the buttocks of
the wearer. Such a configuration is described in nore detail in U S

Patent 5, 087ba3§5369”¥.d tah%h f ﬁ%ﬁe@rbﬂlbn%tbﬂtﬁe"ﬁ\bbnﬂaﬂ Fhi Sl ik BT i er

Cuffs" issue m ruar lll at ent, cor por at ed
herein by refdéréﬁ or pm‘“ﬁ?'bquraé %bg §Ho%‘“§ﬁymﬂnér ﬁgt %‘?}E‘%’bo ?nant of an
el astic |eg indidia msaaisuﬂu iqomprise apcosbination rofedtfiarent (geogatréc 10 shows
a conventi O%E &NaR6Id! 8ndlidBBEcts! N Y dé%(amﬁﬂ Sipgid 1do¥ cBfurdt ¢ ng. ) Since

t he present entlon reqw res a relatively narrow crotch area and
absor bent ccﬁe Re¥iSder to fit within the Iow notion zone of the |leg
creases of the vharaerpre{dweed)aambndamemfdfs thres prézenpr bpent yonl asedsl |y spaced

from each otdhgin Ifh Figudl 9 Chhéd/ciRsiads 2 b1 P61 9l Apidilel 4 P Y1 1 NG
sufficient hei 'ht to ropefly_cont al ex t‘ current barrier
cuff desi gndad 'E]lﬁ psure system” for provi mg vmst closure adjacent the

front end edge 56 of the diaper 20. The waist closure anchors a
portion of the span of the front end edge 56. Further, when the
diaper 20 comprises a front elastic waist feature, the waist
closure dynamically creates/maintains tension through the front
elastic waist feature (i.e., through the elasticized waisthand
portion of the unitary waistcap/waistband 70). An exemplary
example of a waist closure system is described in U.S. Patent
Application Serial No. 08/020,093, allowed, entitled “Absorbent
Article With Fastening System Providing Dynamic Elasticized
Waistband", filed by Weil, et al. on February 19, 1993, which is
incorporated herein by reference.

The waist closure anchors a portion of the span of the front
end edge 56, preferably a portion of the extensibie span of the
front elastic waist feature, preferably the elasticized waistband
portion of the unitary waistcap/waistband 70. ({i.e., The first
and second attachment components of the waist closure system act
to anchor the positional relationship of the elasticized waistband
portion with the elastic side panels 30.) The positional
relationship of the elasticized waistband portion with the elastic
side panels 30 {i.e., the geometric relationship between the
anchor zones of the first attachment components 40) establishes a
defined waist circumferential dimension adjacent the front end
edge 56 which is distinct (longitudinally spaced) from the
circumferential dimension established by the side closure formed
by the primary fastening system. This distinct, defined waist
circumferential dimension creates/maintains the required fit
dimension{s) at the upper extremities (adjacent the front end edge
56) of the diaper 20. Thus, the waist closure system of the
present invention can also be beneficial for use on diapers not
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a designer to conprom se between the |latera

spaci ng between the barrier

cuffs and the height of the barrier cuffs. The present invention solves
this dilemma by "Z"-folding and tacking down the barrier cuffs in the zones

adj acent the
the back wai

sufficient |lateral spacing of the b

front and for

el astic waist features in both the front waist region

and

st region. The Z-folqsd barrier cuff design allows both
a

rier cuffs for the genitals in the

BM contai nment in the back as well as sufficient cuff height
in the crotcdmpleyifg am OB180Ad wiikt fdatlike gls.,rlﬁ%aﬁ:cﬁgi?d ghd; good
I, QU ,

i f " bod dat.es. h  qur, di aper. 1020 is
or ot dod i t Poacrghs RIBRISE TaatiEel S8CR 1 ot meAtB ponegtensibd Fe O

at the front end edge 56 (upper edge) of the diaper 20. The
anchoring also provides a means for transferring shear forces
{tensions) between the front elastic waist feature and the elastic
side panels so as to enhance the initial pretension created within
the front elastic waist feature.

The waist closure also creates/maintains a line(s) of tension
through the front elastic waist feature {(i.e., the waistband
portion 71 of the unitary waistcap/waistband 70). The waist
closure contributes some portion of an initial pretension (having
a vector component in the lateral direction) within the
elasticized waistband portion that allows the elasticized
waistband portion to snugly fit against the wearer’s waist when
initially fitted. The elasticized waistband portion maintains;
during use, some portion of the pretension created within it &y
the waist closure. Since the elasticized waistband portion
maintains some portion of the pretension created within it, the
elasticized waistband portion can repeatedly elastically expand or
contract with the motions of the wearer so as to snugly sustain
the fit of the diaper against the wearer’s waist throughout use.
In particular, during wearing conditions, the elasticized
waistband portion, in order to follow the movements of the
wearer’'s waist, may have to contract to its untensioned state
{i.e., the pretension goes to zero); however, because the
attachment components remain engaged, the pretension will be
reestablished within the elasticized waistband portion with
further movement and activity by the wearer. (This is in contrast
to most conventional elastic waist features that are not
pretensioned such as to not be able to further contract to
dynamically fit the wearer.} This initial pretensioning and
maintenance of the tension thus results in reduced gapping and
better sustained fit of the front elastic waist feature. Further,
the lateral tension(s) created/maintained by the waist closure
provide restoring forces within the front elastic waist feature
that reduce or counteract the incidence of waistband "rollover".
Thus, the waist closure system provides a closure about the waist
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52 absorbent core (not shown), elastic |leg cuffs each conpri si
gasketing cuff 1074 and a barrier cuff 1076, and el astic waist features

34 each

preferably conpri si ng a uni tary wai stcap/

ng a

wai st band

70. The barrier cuffs 1076 each conprise a barrier flap 77 and a spacing
el astic nenber 80, and have |ongitudinally opposed ends 1000, a proxi nal
edge 78, and a distal edge 79. As dhown in Figure 10, the distal edge 79 is

| ateral ly
t he wai st

its contrac

the barrie

spaced cl oser together in the crotch area of the diap

_ h ar - diay
Hoqme, aEe T to' MpREC thP b1 CRRCENG] nIE 87

reoptainment, chpracieiaticaphithedismE-end edges. Fig

er than in
aper isin
Z-fol ding
ure 11 shows

a cross-sectional showmwvinfFighe di atter wd320cbdsule gupseenl Qomprliees atong | i ne

11-11. As
backsheet
t he backsh

A8 el pietrfiny e SaE 64,2 RTFsC APcERY cofighndntsoRd
caid 28 leastaone csecerd rattaciment cangonens  4%i ndls sheps 748

heet 24; a
eet 24 and
, a distal

edge 79, arFigoterijalthe stirbficattadiiit compshents 40rarer Tagitdndage 1002,

and

aligned with the front elastic waist feature, preferably the
elasticized waistband portion of the unitary waistcap/waistband
70, so that the tensions dynamically created/maintained by the
waist closure system extends in and through the front elastic
waist feature during use. Further, the attachment components of
the waist closure system are longitudinally spaced from the tape
tabs and the landing member of the primary fastening system to
provide a distinct, defined waist circumferential dimension for
the diaper and two distinct zones of tension. The line or zone of
tension created by the primary fastening system (primary line of
tension) secures the diaper on the wearer while the line or zone
of tension dynamically created/maintained by the waist closure
system dynamically maintains the upper waist closure during wear.
At least two anchor zones are created by the attachment
components when the waist closure is formed. These two anchor
zones are laterally spaced from each other with all or at least a
portion of the front elastic waist feature positioned between the
anchor zones. The lateral spacing of these anchor zones can be
achieved in a number of different ways. For example, the lateral
spacing between the anchor zones can be fixed by providing the
waist closure system with a pair of first attachment components
laterally spaced from each other and a second attachment
component(s) that allows adjustable positioning with the first
attachment components {e.g., the second attachment component(s) is
relatively wide). In this embodiment, since the lateral spacing
of the first attachment components is fixed, the lateral spacing
of the first attachment components determines and sets the lateral
spacing of the anchor zones. In an alternative embodiment, the
waist closure system may comprise a pair of second attachment
components laterally spaced from each other and a first attachment
component(s) that allows adjustable positioning with the second

REPL

AGERITHT SHEET

1

]

H
1
a
%
i

2 MAR 1997




conprising a barrier flap 77 and a spacing elastic nenber 80; and a unitary
wai st cap/ wai st band 70. The proximal edge 78 is joined directly to the

t opsheet 24 by a proximl attachnent nenber (not shown) such as dynam c
mechani cal bonds. The barrier flap 77 is folded laterally outwardly back
upon itself such that a first segnen% 1004 and a second segnent 1006 is
formed with the exterior surface por %on of the first segnent directly
facing the exterior surface portion of the second segnent. The first

segment 1004 hﬁtdcﬁrhé?x‘%%&:ﬁboh@t&ss‘%ﬁ%‘d $RONEISt 100Qckend thdipdhedtt tigchnent

nb 1008 dh 77 | | ded
Im;t e$;| ly i n\?vgg tanﬂgc‘ﬁiec%k)bnlf' ﬁg‘éf femgﬁ@ﬂ‘e?{fagﬁ% 1?#‘?'?%21 I i@ﬁf’? 1@?8 | g
formed with thechontasnesrissdateenioepdyt then séte phcthenwaidt sn‘gMMeiM| ng the

interior surfaﬁ@tn@rwepmomeheio%g é@fe&msrmamﬂ@inaém&htorcﬂt ﬁgﬁent 1010
Is joined to %ee seco a _seco ttachne 1012

such an adhes t{egekghe gmidh ﬁxﬁ BENe fCTRYED a? t $1E3 RS, Fg?“'éﬁrface i's
al so pr ef er abttaichiant ccomportents 40 depesdswapasnt thep bvexl sp ldinthe/Badkysiaec| osure

menber 1014 s &mgls“ap, d vt ae pa?;@?s ggstal edge 79 is joined to the
t opsheet 24 by ﬁecon such as an adhesive tack. The

osur.e
| ateral edge of the# ARgfesrsd &ﬁl%gféﬂ?%&gﬂ bEd anghor 2opes & Hesignede

to allow pass1ve activation of the waist closure when the side
closure is formed, and to assure the maintenance of normal forces
applied to the waist of the wearer to decrease the tendency of the
front elastic waist feature to nonrecoverably rollover while
providing an effective amount of stretch in the front elastic
waist feature that improves the fit and containment of the diaper
at the waist. In order to maintain normal forces within the front
elastic waist feature that provide for recovery of the fropt
elastic waist feature and minimize flipping out of the tensioned
front elastic waist feature {i.e., nonrecoverable rollover), the
lateral spacing of the anchor zones would desirably be kept to a
minimum. However, in order to provide a maximum amount of stretch
in the front elastic waist feature, the lateral spacing of the
anchor zones would be desirably chosen to be at a maximum.
Therefore, the lateral spacing of the anchor zones is thus chosen
s0 as to balance the need for maintaining the normal forces with
the need for providing an effective amount of stretch in the front
elastic waist feature.

In the diaper embodiment shown in Figure 1, the 1lateral
spacing between the anchor zones (between the first attachment
components 40} is at least about 25 mm. More preferably, the
lateral spacing is at least about 50 mm. The lateral spacing of
the first attachment components is most preferably between about
100 mm and about 200 mm. The lateral spacing of the anchor zones
is determined by measuring the distance from the innermost line of
securement {i.e., that line closest to the longitudinal centerline
67) of one anchor zone to the innermost line of securement of the
other anchor zone with the front elastic waist feature in its
contracted state. Thus, in the embodiment illustrated in Figure

ﬁ?PLAGEMﬁﬁT 5

e i v

g 492 MAR %47 |
. R

i s s ab s S m e
. -

T!
.. _...,...,...9 g —t




53 topsheet 24 by a side closure nenber 1018 such as an adhesive tack.
Thus, the barrier flap 77, and thus the barrier cuff 1076, is Z-folded and
tacked in a position that allows greater |ateral spacing between the
barrier cuffs adjacent the ends 1000 in the wai st areas of the diaper.
Further details as to the construcaéon and materials useful for the various
features of this invention are found in U S. Patent 4,695,278 issued to
Lawson on Septenber 22, 1987; U. S. Patent 4,938,755 issued to Forenan on

July 3, 1990, #hadibteval Psgaeiig 5isOddtd¥mindds dyededsarhiguite Odistuna 4, 1991,
each of from the innermost edge of one of the first attachment components
to the innermost edge of the other first attachment component.

Each attachment component comprises a fastening means that
engages a complementary fastening means for providing a waist
closure, preferably a variable positioning, passively activated,
waist closure. As used herein, the term “variable positioning®
closure refers to a fastening system wherein at least one of the
positions of the components can widely vary so as to allow the
user to form a closure at a number of different locations. Thus,
for example, one of the components may have a fixed location on
the diaper {e.g., the lateral spacing between the first attachment
components is fixed so as to provide for the pretensioning of the
front elastic waist feature and the passive activation of the
waist closure} while the other component aliows for variable
locations of attachment to the fixed component. This is in
contrast to a "fixed" positioning closure which requires both of
the mating elements to be fixed in position such that the
components must be joined at a specific location each time the
closure is formed (e.g., snaps and buckles). The waist closure
system also provides a passively activated waist closure. By
"passively activated”, it is meant that a functional waist closure
is achieved with 1ittle or no additional effort by the diaperer
after a suitable initial body/leg fit (side closure) is achieved
using the primary fastening system. Passive activation of the
waist closure system requires the attachment components to not
only engage each other so as to provide a secure anchor with
Tittle or no additional effort but also to be positioned on the
diaper in an arrangement that creates/maintains the tensions
within the front elastic waist feature.

As shown in Figure 1, the attachment components preferably
comprise mechanical closure elements. As used herein, the term
"mechanical closure elements"” describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical closure elements may comprise any
of the well known means for achieving & variable-position closure
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whi ch is incorporated herein by reference. The di aper 20 further
conprises elastic waist features that provide inproved fit and contai nnent.
Each elastic waist feature at | east extends longitudinally outwardly from
the respective wai st edge of the absorbent core and generally forns at

| east a portion of the respective 44end edge. Thus, an elastic waist
feature generally conprises that portion of the diaper at |east extending
fromthe wai st edge of the absorbent core to the end edge of the

contai nment  dys@gehapical Bpgasement| suchdiagpdklLR0ap% qfbperhaokyabiger uct ed so
as to have tworgkafing materialsfeatures, one positioned in the front waist

region 50 (front ast,.c st . feature) and qQng, positioned in the back
wai st region 52 (3&’8& t@Fa@‘?Fi a%gic?penfteé?nwgsng %FP'@rAﬁesaﬁs'?ﬁcB%'HFa rticle of
t he present i reilesuneonlement bdbe osesondatbarhnpath componerfl d2enays chompnise st

feature enciroligegtiche WeamBTenshaiy 2S methafidalal ilbeur@antel eded€s di geussi on
regardi ng the g, tures w us.on absorbent, articles

having a pair ’giiltnlﬁg? }A@"\ﬁiﬁ"{ﬁ{? afréaf"ﬁ?'@gl.iéaf}];(r)ﬁﬁ% r,e f"l’eé‘rt%’acl{\seluég i ¢ wai st
feature or anyhesgin,t stheortera t lislent wadhenemplenantaonprachenisakeplasare el ement
affixed to thejepsHtal MMBRed 266 Yabine mBEHaRi&1aFhitentR] SysfQat Whasipre, in a
preferred enbot%'e”%%éging elements of the first component and the second
component comprise the same configuration or structure that are
interlocking. Examples of such systems are described in U.S.
Patent 4,322,875 entitled "Two Strip Materials Used For Forming
Fasteners" issued to Brown, et al. on April 16, 1982. The term
*distinct" complementary mechanical closure elements s used
herein to define mechanical fastening systems wherein the first
component is different from the second component but is engageable
therewith such as a hook fastening material and a loop fastening
material. For example, if the second attachment component
comprises a loop fastening material then the first attachment
component will comprise a hook fastening material and vice versa.
As used herein, the term "hook fastening material® is used to
designate a material having engaging elements. Thus, the hook
fastening material may alsc be referred to as a male fastener. It
should also be understood that the use of the term "hook" should
be non-?imiting in the sense that the engaging elements may
comprise any shapes as are known in the art so long as they are
adapted to engage a complementary mechanical closure element such
as a loop fastening material or another hook fastening material.
The hook fastening material is preferably intended to
mechanically engage fibrous elements of a loop fastening material
so as to provide a secure closure. Thus, a hook fastening
material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
polyester, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
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constructed as an extension of other elenents of the contai nnent assenbly

22 such as the backsheet 26 or the topsheet 24, preferably both the
t opsheet 24 and the backsheet 26.
present invention as shown in Figures 2 and 3,
34 conprises a unitary maistcap/mah
Pat ent 5, 026, 364 entitled "Absorben

Wi st band"

54 incor ponas RAtNY SfrdnbY bREEINEN@Ech THE tHY tediierdh BIlyC v YRIb$E band

i ssued to Robertson on June 25, 1991, and which is

material designated *SCOTCHMATE" brand No. FJ3402 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Alternatively, the engaging elements may have any shape such as
hooks, "T’s*, mushrooms, or any other shape as are well known in
the art. An exemplary hook fastening material is described in
U.S. Patent 4,846,815 entitled *“Disposabie Diaper Having An
Improved Fastening Device" issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figure 1, comprises an array of prongs formed of thermoplastic
material. Hot melt adhesive thermoplastics, in particular
polyester and polyamide hot melt adhesives, are particularly well
suited for forming the prongs of the hook fastening material. The
prongs are preferably manufactured using a modified gravure or a
screen printing process by printing the thermoplastic material in
its molten state onto a substrate in discrete units, severing the
material in a manner that allows stretching of a portion of the
thermoplastic material prior to severance, and allowing the
stretched moiten material to "freeze" resulting in prongs. This
preferred hook fastening material and methods and apparatus for
making such a hook fastening material are more fully detailed in
U.S. Patent 5,058,247, entitled “"Mechanical Fastening Prong”
issued to Thomas and Blaney on QOctober 22, 1991; which patent is
%ncorporated herein by reference.

A loop fastening material provides a plurality of fibrous
elements that engage the engaging elements of a hook fastening
material. The loop fastening material may be manufactured from a
wide range of materials to provide fibrous elements, preferably
loops. Such suitable materials include nylon, polyester,
polypropylene, any combination of these materials, or other
materials as are known in the art. A suitable loop fastening
material comprises a number of fiber loops projecting from a
backing such as the commercially available material designated
*SCOTCHMATE" brand nylon woven loop No. SJ3401 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fastening material comprises a

In a preferred enbodi nent of the

each elastic waist feature

tband 70 such as is described in U S.
Article Having Unitary Wi stcap and
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70 hel ps to keep the absorbent core 28 in close body contact in order to
avoi d gapping as well as controlling | eakage at the waist. A single
(unitary) piece of material serves both as an elasticized wai stband and as
a wai stcap (barrier waist cuff). This single piece of material is referred
to herein as a unitary wai stcap/wai sgpand 70. The unitary

wai st cap/ wai st band 70 serves two functlons It provides an elasticized
wai st band to enhance the fit of the diaper about the waist of the wearer
and it provi desictb&ntt effabmid dlavingf fa tphaetality spfaagiloravitiy aendamibéps

| i qui d-recei vbﬁgqegw,ﬁag%xﬁ)f tggclghé\lnpgf“ Wlo ors 2} gpae{be catinia ﬁ,st rains,

contains, and exu dat es g | aper |stca§ The
unitary wai st @¥dbilaR] e my oS igpates, r’r@ﬂ‘ prd oo 15315 navaidabig; Eramy or
mat eri al s i nclgutlifoed sumabltef efresishorant Borithl Tarelinaar eAn kegamplaryn t he

art. Pref er gpl ensitvgelnog”fats?ér}s‘in@qn%r%%rgﬁgl | §tv§‘?96’d 6F haki ksﬁ{:t?‘sit omeric

filmlam nate_conpri sing a coverst nor e
preferably, A"‘P%nﬁaﬁﬁqfﬁn%fmaéeﬂaﬂsla‘"%o#é%i% kinaler, PatenicafB2etifer st ock
| ayer, and anestiddtdmiosp FisteninoNiterdale FobcRasbaring Hevide and mvmdst ock

layer and the %eﬁmg%bgawsmﬁgm Pehos) W SLFiGE: " Ot 5, 20601, 2 nat ed

together in an manner
ch patent is incorporated herem by reference. A suitable loop

fasten1ng material may also be a woven or nonwoven fabric or any
other type of fibrous material or loop material which are well
known in the art. Examples of nonwoven materials suitable for use
as a loop fastening material herein are discussed with respect to
the materials useful as the topsheet 24 of the diaper 20. In a
preferred embodiment, the second attachment component 42 comprises
a loop fastening material formed by the nonwoven material of the
topsheet 24.

The attachment components may alternatively comprise an
adhesive attachment layer (a 1layer of adhesive material).
Adhesives useful in the present invention are preferably
pressure-sensitive adhesives formulated to adhere to a surface at
ambient temperature by applying only light pressure. Particularly
preferred adhesives for use herein as the adhesive attachment
layer are hot melt pressure-sensitive adhesives as are known in
the art. An exemplary hot-melt pressure-sensitive adhesive is a
Kraton based adhesive with tacifiers and other additives such as
marketed by Findley Adhesives, Inc. of Elm Grove, Wisconsin under
the tradename Findley 990 or H-2085.

The attachment components may further comprise a combination
adhesive/mechanical closure element. For example, the attachment
components may comprise a combination fastener such as hook
fastening material and an adhesive attachment layer juxtaposed
with the hook fastening material or a mechanical closure element
such as a hook fastening material having a layer of adhesive
coated over a portion of the base or the hooks of the hook
fastening material. An exemplary fastener having a combination
mechanical/adhesive system is the pressure-sensitive adhesive

Py
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The unitary wai stcap/ wai stband 70 is attached to the contai nment assenbly
22, preferably directly to the topsheet 24, to forma portion of the inner
surface 48 of the contai nnent assenbly 22. The unitary wai stcap/wai st band
70 is operatively associated wth the contai nent assenbly 22 by preferably
securing it in an elastically contgactible condition. The front elastic
wai st feature and the back el astic waist feature each preferably has an
arcuat e shape so that forces transmtted through the el astic wai st features
are al ong afistermerahavimganglertiredtfastoddy sufrfidecsueharerisadisblssedssed herein.
Thus, the f tcel J+.C ' f b as S antially

arcuat e con@g@éséﬁgﬁg:¥%ﬂggﬁgglﬁgﬁag%rPﬁﬁiﬁﬁqtgﬁéﬁgﬁtégt2%?%9 t he natura
curve of the abylﬁ'réﬁt mgnte CHRPARRILS JRY Pﬁteﬁ%‘iﬂi"ﬂb’ dYRther: G9IPETSE ¢ about

the wearerany dtier tohekivechatetrizl onaiaserial edhut are Hmswn dnsthesadnti al |y

arcuat e conygx 5Banank Oy yiriBee bblid1BRinG FREYenbP! Aupabfe |#TRBInEUr v OF the
back and to allow the tensional forces

passively activated. For example, a cohesive strip or material

can be foams, rubbers such as crepe or latex rubbers, other

adhesives, or a high static vinyl material. A separable fastener

of a high static viny! material is more fully described in U.S.

Patent 4,979,613 issued to McLaughlin‘& Kleinsmith on December 25,

1990.

While the attachment components preferably provide for
variable positioning and passive activation, 1in alternative
embodiments, the attachment components may comprise fixed position
and/or user activated fasteners. Examples of such fasteners
include snaps, hook and eye fasteners, studs, buttons, or the
Tike.

The attachment components may comprise a separate element
Joined to the diaper or may be a unitary element with one of the
other components of the diaper. For example, the topsheet 24 may
be manufactured from a material (e.g., a nonwoven web), that is
capable of mechanically engaging the other attachment component
(e.g., a hook fastening material). Further, the backsheet 26 can
be formed from a web having a textured pattern with a layer of
adhesive coated over a portion of the backsheet surface to form a
combination mechanical/adhesive fastener (attachment component)
such as is shown in the hereinbefore rveferenced U.S. Patent
4,946,527 to Battrell. In each of these cases, the attachment
component 1is unitary with another component of the diaper.
Alternatively, the attachment component may comprise a discrete
strip or patch joined to the diaper. In a preferred embodiment
shown in Figure 1, each first attachment component 40 comprises a
discrete separate patch of a hook fastening material joined to the
backsheet 26 so as to form a portion of the outer surface 46 while
the second attachment component 42 is a unitary element comprising
a portion of the topsheet 24 in the second waist region 58.

i - o i
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55 (the primary line of tension) to be directed dowmward toward the

abdom nal crease of the wearer so as to provide a continuous prinmary line
of tension. Due to these shapes for the elastic waist features, each
elastic waist feature typically has differential extensibility along
the longitudinal axis when stretchgd in the lateral di rection.
The differential extensibility allows portions to laterally expand to a
greater degree than other portions along the longitudinal axis. This
differential extenkichi finsy phtevhimdet camperiedbmOnabhprisesahi sboit fYomi el astic

V\/ﬁi st feat Urg &ﬂgt (ﬁblp%niﬂiﬂ]j b&:&n@%cﬁﬁé Q?Vig'bsfogpg?fd%ﬁt Eéhtgi"gi];ng e%i/glsl y
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el astic wai st #tdachmest xiompdnents 40 are preferably positioned so as to have a
lateral spacing of about 171 mm. Each first attachment component
40 is also spaced longitudinally from the front end edge 56. If
the longitudinal spacing of the first attachment component
(measured from the front end edge 56 of the diaper to the closest
edge of the first attachment component 40) is too small, the first
attachment component may be too high on the diaper and be in a
position to contact the wearer’s skin; if the longitudinal spacing
is too great, the first attachment component may be so low as to
aliow some rollover of the front elastic waist feature. The first
attachment components are preferably spaced from about 3 mm {1/8
inch) to about 15 mm (5/8 inch) from the front end edge S56,
preferably from about 8 mm to about 10 mm. The hook fastening
material used for the first attachment components 40 preferably
comprises an array of thermoplastic prongs formed on a backing;
the prongs of each hook fastening material most preferably being
oriented with the engaging means at an angle to the lateral
direction corresponding to the curvature or differential
extensibility of the front elastic waist feature so that maximum
tension is created in the front elastic waist feature or to the
primary line of tension so as to be parallel to the primary line
of tension. The waist closure system also comprises a single
second attachment component 42 comprising a loop fastening
material formed by a portion of the nonwoven material of the
topsheet 24.

The diaper 20 additionally comprises a positioning patch 44
located subjacent the first attachment component 40. The
positioning patch 44 raises the first attachment component 40 in
the Z direction (thickness} to allow the first attachment
component 40 to come in better contact with the second attachment
component 42 and allow the waist closure system to more easily be
closed {with less effort). Thus, the waist closure system is more
effectively passively activated. The positioning patch 44 also
provides a zone of increased flexural stiffness that reduces the

P,
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appropriate angle along the wearer. In an alternative enbodi nent,
either or both of the elastic waist features may sinply conprise an

el astici zed wai st band conprising a portion of the topsheet, a portion of

t he backsheet, and an el astic nenber or nenbers positioned between the
topsheet and the backsheet. The ehastic nenber nmay conprise a strip or
strips (strands) of elastic material disposed in an arcuate configuration
that matches the shape of the particular end edge to which it is disposed.

Thus, the feérﬁﬁacgwetm eleRiblt NEroAtir 1A pdnass i 62 o ﬁ&ldﬁav@ebﬁﬁa have

Sustai nod T B0 cHi¥shgreedonent hinpEh %‘3% % et g R ABES ) e
rol | over. from Abeinganpecsired adusinger déanest | applacation eat Ghus,ustheaul in the
present | ”V9M1't@&u'n§ ﬁh@he#ﬁ&t&hccmkﬁe faﬁﬁtélreﬂerﬂ:3‘lh§¢1%vidés Fygure 3A and

Dynam o £l AGiTECig duTRb A, 100 HIoh BHEEhudies 2amiedents df; Fxural
H nge" i ssué&hiowno 1luéigurecﬂeathe&pnaitdom‘e:gomaséq@seﬁbecachgpom;@@ﬂe and
i ncor por at e‘i‘eéﬁh&dl'&rb%abéﬁ eprRieCof Whtdal hsoﬁlﬁéﬂédc %ﬁja”‘cten{ eghd!r € 334 need
?mayelcggﬂl:? a tacﬁmen% %gm%ox\elal Sﬁ?a”%?ﬂe tﬁe pos1ywmng g&eEO&e Joining
may be positioned directly subjacent the first attachment
components 40, the positioning patches 44 are preferably
positioned between the topsheet 24 and the backsheet 26. In order
to provide a flexurally stiff circumference about the waist of the
wearer, the lateral edges of the positioning patches can be
abutted to or slightly overlapped with the side edges of the
material forming the front elastic waist feature. The positioning
patches 44 preferably comprise a 38 mm wide by 32 mm long patch of
elastomeric foam. More preferably, during manufacture of the
diaper, the positioning patches 44 are formed of the same material
as the elastic side panel member 82 with the elastic side panel
member 82 of one diaper and the positioning patch 44 of the
adjacent diaper being formed from the same segment of material
that is then cut after the diaper is completed. Thus, the
positioning patch 44 extends from the front end edge 56
longitudinally inward toward the lateral centerline 66.

In a preferred embodiment of the present invention, the
diaper 20 further comprises elastic features to provide improved
body conformity, fit, and comfort for the wearer. In one
embodiment, the entire containment assembly of the diaper
positioned outside of the area occupied by the absorbent core may
be elastically extensible to allow for expansion of the body of
the wearer in the zones of the wearer subject to movement during
wear. A preferred material for such an overall elasticated
product is the material described in U.S. Patent 5,032,120
entitled "Disposable Absorbent Article Having Improved Leg Cuffs”
issued to Freeland and Allen on July 16, 1991. The material
preferably comprises the three ply laminate described therein
comprising a central laminate of elastomeric hot melt adhesive,
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wai st band with the contai nent assenbly, the elastic waist feature

preferably conprises an interconnecting panel
hi nge zone 302 joining the interconnecting panel

cont ai nment assenbly 22 adjacent the wai st edge

56 384 of the absorbent core 28, an

334

zone 300, a first flexural
zone 300 with the

| astici zed wai st band 304, and a

second fl exural hinge zone 306 joiniﬁg the el asticized wai stband 304 with
t he interconnecti ng panel zone 300. The interconnecting panel zone 300

preferably pravchiessa dhatik meeiedeEn by heriad Ryt | Kdhgerbevaicstpaadion30de and

absor bent

CORBuwaitosa, | WMiscdisirt lifdefdhe tradename 198-338, positioned

between two outboard lamina such as nonwoven fabrics.
Alternatively, the material can be a stretch laminate such as a
zero strain stretch laminate as are described hereinafter.
Because of the economics of providing an overall elastomeric
containment assembly, the diaper 20 is preferably provided with
specific elastic features to accommodate the extremities of the
wearer. In particular, the diaper 20 is provided with elastic
side panels 30, elastic leg cuffs 32, and elastic waist features
34.

As shown in Figure 2, the diaper 20 preferably comprises
elastic leg cuffs 32 for providing improved containment of liquids
and other body exudates and for accommodating movements of the
wearer adjacent the legs. Each elastic leg cuff 32 may comprise
several different embodiments. (The leg cuff can also be referred
to as leg bands, side 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 a side flap and one or more elastic members to provide an
elasticized leg cuff (gasketing cuff). U.S. Patent 4,909,803
entitled “"Disposable Absorbent Article Having Elasticized Flaps"
issued to Aziz and 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 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-quard gutters
configured to contain free liquid within the garment. U.S. Patent
5,032,120, entitled "Disposable Absorbent Article Having Improved
teg Cuffs" issued to Freeland and Allen on July 16, 1991,
discloses a disposable diaper having improved elastic leg cuffs.
Each of these patents are incorporated herein by reference. While
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wai st band 304 provides a nenber that maintains a defined area coverage,
contacts the wearer, and is elastically extensible in a direction
vect or conponent in the lateral direction so as to dynamcally fi
the wearer and to dynamically conformto the wearer so as to provide

i nmproved fit.
shapi ng panel zone 308, a waistline

resilient, waistband flexural hinge zone 312 joining the shaping

308 and the
wai st featur
3A, the el as
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The el asticized maig band 304 preferably conprises a
tanel zone 310, and a predi sposed,
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he el astic
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positioned outboard of the barrier cuff 76 such as described in
the above-referenced U.S. Patent 4,695,278. In an especially
preferred embodiment, the barrier cuff is inflected so that the
distal edge 79 of the barrier cuff 76 in the back waist region 52
is outboard of the proximal edge 78 to provide better fit and
containment about the buttocks of the wearer. Such a
configuration is described in more detail in U.S. Patent 5,087,255
entitled “"Absorbent Article Having Inflected Barrier Cuffs" issued
to Simms on February 11, 1992, which patent is incorporated herein
by reference.

Figure 10 shows an alternative embodiment of an elastic leg
cuff useful 1in the present invention. (Figure 10 shows a
conventional shape for a diaper in order to simplify the drawing.)
Since the present invention requires a relatively narrow crotch
area and absorbent core in order to fit within the low motion zone
of the leg creases of the wearer, the barrier cuffs must be
properly laterally spaced from each other in the crotch area and
near the end edges while providing sufficient height to properly
contain body exudates. Thus, current barrier cuff designs require
a designer to compromise between the lateral spacing between the
barrier cuffs and the height of the barrier cuffs. The present
invention solves this dilemma by "Z"-folding and tacking down the
barrier cuffs in the zones adjacent the elastic waist features in
both the front waist region and the back waist region. The
Z-folded barrier cuff design allows both sufficient lateral
spacing of the barrier cuffs for the genitals in the front and for
BM containment in the back as well as sufficient cuff height in
the crotch area for good fit into the leg crease and good
containment of body exudates. As shown in Figure 10, the diaper
1020 is provided with a topsheet 24, a backsheet (not shown), an
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t he backsheet 26, this portion of the backsheet can be "nmechanically
prestrained" if desired; an elastoneric nenber 314, and a resilient
menber 316. In an especially preferred enbodinment, the elastoneric
menber 314 is preferably positioned between the topsheet 24 and the
backsheet 26 with the resilient nenbgg 316 preferably being positioned
bet ween t he backsheet 26 and the el astoneric nenber 314. The wai st band

fl exural hinge zone 310 is formed by a structural discontinuity in the bond
pattern bet weahsanhentstape nopashownlowdagde taed cufits wathtdomprispreghal zone 312

so that the elgasitdtghg adrraioysband a3@4rrvel| cdf@nNdo2e) BRI Calastic waist

57 features 34 each preferably comprising a unitary
waistcap/waistband 70. The barrier cuffs 1076 each comprise a
barrier flap 77 and a spacing elastic member 80, and have
longitudinally opposed ends 1000, a proximal edge 78, and a distal
edge 79. As shown in Figure 10, the distal edge 79 is laterally
spaced closer together in the crotch area of the diaper than in
the waist areas {adjacent the ends 1000) especially when the
diaper is in its contracted condition. This configuration is
achieved by Z-folding the barrier flaps in the zones adjacent the
end edges.

Figure 11 shows a cross-sectional view of the diaper 1020 of
Figure 10 taken along line 11-11. As shown in Figure 11, the
diaper 1020 comprises a topsheet 24; a backsheet 26; an absorbent
core 28 positioned between the topsheet 24 and the backsheet 26; a
barrier cuff 1076 having a proximal edge 78, a distal edge 79, an
internal surface 1001, and an external surface 1002, and
comprising a barrier flap 77 and a spacing elastic member 80; and
a unitary waistcap/waistband 70. The proximal edge 78 is Jjoined
directly to the topsheet 24 by a proximal attachment member (mot
shown} such as dynamic mechanical bonds. The barrier flap 77 is
folded Tlaterally outwardly back upon itself such that a first
segment J004 and a second segment 1006 is formed with the exterior
surface portion of the first segment directly facing the exterior
surface portion of the second segment. The first segment 1004 is
Joined to the second segment 1006 by a first attachment member
1008 such an adhesive tack. The barrier flap 77 is also folded
laterally inwardly back upon itself such that a third segment 1010
is formed with the interior surface portion of the third segment
facing the interior surface portion of the second segment 1006.
The third segment 1010 is joined to the second segment 1006 by a
second attachment member 1012 such an adhesive tack. The third
segment 1010 at the exterior surface is also preferably joined to
the unitary waistcap/waistband 70 by a closure member 1014 such as
an adhesive tack. The distal edge 79 is joined to the topsheet 24
by a second closure member 1016 such as an adhesive tack. The
lateral edge of the unitary waistcap/waistband 70 is joined to the
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readily flexurally bend along the region in the pattern where there are

f ewer bonds. In an alternative enbodi nent, the elastic waist feature
conprises a relatively high edge conpression stiffness

I nt erconnecting panel zone flexurally joined to the containnment assenbly;
and an "expansive tumy panel" el asgici zed wai stband flexurally joined to
the interconnecting panel zone; a first flexural hinge zone flexurally
joining the interconnecting panel zone with the containment assenbly; and a
second fl exuopshdetnge Wore sfilexaioaitey neobari 11018 haick| astarciaibesiwai st band

wats hat Qgebntﬁaeon@ﬁ&t ' B mer?graﬁq 7§nT5&ﬁ!X€M’§Ztth§'b§?ﬂle\P’ah§fffb P gf erably
el asti ci zed ‘\ﬁ/ags‘ia"gg?ﬂj af’gaﬁ‘}h@‘g AR RS H&’au ﬁ?ﬂq ?/Wﬁsﬁr&ﬁgi Bab‘?"@%’l de for the
primary si despatingubetueen bthef bamddr baifésv ddjeceaibdbie realis meai;na then the | ow
mot i on zone. uaa;fﬂ'ﬁ%;shepm%aw wrimaa&ﬁnww dgfgag% s ¢m that moves

and expands I"at er al

ext ensi bi | i t3pdsTRYETidsr upRfiud i BoYs tBF Yardous Ffeptures cef vﬁﬂ%tﬂﬁﬁ%{t‘&ﬂj acent the
end edge ar ergDfeun@xireiss blratérdtan, 688), 2xeeitsyedr to Aansdraioh hsaptémtem t he

22, 1987; U.S. Patent 4,938,755 issued to Foreman on July 3, 1990;
and U.S. Patent 5,021,051 issued to Hiuke on June 4, 1991; each of
which is incorporated herein by reference.

The diaper 20 further comprises elastic waist features that
provide improved fit and containment. Each elastic waist feature
at least extends longitudinally outwardly from the respective
waist edge of the absorbent core and generally forms at least a
portion of the respective end edge. Thus, an elastic waist
feature generally comprises that portion of the diaper at least
extending from the waist edge of the absorbent core to the end
edge of the containment assembly. Disposable diapers are
generally constructed so as to have two elastic waist features,
one positioned in the front waist region 50 {front elastic waist
feature) and one positioned in the back waist region 52 (back
elastic waist feature). ¥hile an absorbent article of the present
invention can be constructed with a single elastic waist feature
encircling the wearer such as on a training pant, the discussion
regarding the elastic waist features will focus on absorbent
articles having a pair of elastic waist features. Further, while
each elastic waist feature or any of its constituent elements can
comprise a separate element affixed to the containment assembly,
both elastic waist features are, in a preferred embodiment,
constructed as an extension of other elements of the containment
assembly 22 such as the backsheet 26 or the topsheet 24,
preferably both the topsheet 24 and the backsheet 26.

In a preferred embodiment of the present invention as shown
in Figures 2 and 3, each elastic waist feature 34 comprises a
unitary waistcap/waistband 70 such as is described in U.S. Patent
5,026,364 entitled "Absorbent Article Having Unitary Waistcap and
Waistband® issued to Robertson on June 25, 1991, and which is
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end edge. The el asticized waistband is preferably constructed of a portion
of the backsheet, a portion of the topsheet, an el astoneric nenber

positi oned between the topsheet and the backsheet, and a resilient nenber
positi oned between the backsheet and the el astoneric nenber. The

el astoneric nenber preferably conprisgs an el astoneric foam or el astoneric
film(or stretch lamnate) while the resilient nenber preferably conprises
a nonwoven | ayer. The el asticized wai stband preferably conprises a stretch
| ami nat e so t hicorperatédsbieadnzind rafdrehdiandTties usttpaplwa i ofcapipastiang beyond
the original p t f | r. InS St | am nat

prefer agl y a+@m%%i§§i (E:jeaelgl tﬁeﬁ‘agﬁ"g?’?héafér?raet"znﬂg%ﬁ&d’ @ﬁ@cﬁn | am nat e
allows for eX¥8RsE®navedf g%quéng siied] 288 copdrekidnhaleakads atpdhend the
di nensi ons okaist he Kcistnglef ¢ursnany)obiddee ofli mpteri{lorseevksbypotthaspan mary

C|oohre SYSt B YL ek "hid s ) A Thatde SRty e

wai st band i s cHP&bsngbe rigemadi majewial ipdpdenrednto devRinsaot gritame

ci rcunference wiistdwp/fddseshndi PRNSTRN @fi tiryewsi stCayw@Bitbend FUCBerves
two functions: it provides an elasticized waistband to enhance
the fit of the diaper about the waist of the wearer and it
provides a barrier waist cuff that is spaced away from the
liquid-receiving surface of the diaper to form a channel which
restrains, contains, and holds body exudates within the diaper (a
waistcap). The unitary waistcap/waistband 70 is formed of an
elastomeric material or materials dincluding suitable elastic
materials as are known in the art. Preferably, the unitary
waistcap/waistband 70 is an elastomeric film laminate comprisipg
an elastomeric film and a coverstock layer; more preferably, a
laminate of a first coverstock layer, a second coveérstock layer,
and an elastomeric film positioned between the first coverstock
layer and the second coverstock layer. The three materials are
laminated together in any suitable manner as is known in the art.
The unitary waistcap/waistband 70 is attached to the containment
assembly 22, preferably directly to the topsheet 24, to form a
portion of the inner surface 48 of the containment . assembly 22.
The unitary waistcap/waistband 70 is operatively associated with
the contaiment assembly 22 by preferably securing it in an
elastically contractible condition.

The front elastic waist feature and the back elastic waist
feature each preferably has an arcuate shape so that forces
transmitted through the elastic waist features are along a line at
an angle to the body of the wearer as discussed herein. Thus, the
front elastic waist feature preferably has a substantially arcuate
concave shape to establish a line of tension matching the natural
curve of the abdomen of the wearer and to provide comfortable fit
about the wearer. The back elastic waist feature has a
"substantially arcuate convex shape to further fit the diaper into
the lumbar curve of the back and to allow the tensional forces
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58 beyond the dinension of the materials initially formng the diaper) so
as to follow the wearer's stomach novenents.) The stretch | am nate can

al so be activated by nechanically stretching the stretch |am nate at an
angle to the longitudinal direction to provide differential stretch.
This expansion can also be accggplished by or enhanced by "w ndow ng"
the elastic waist feature. The el astici zed wai stbands are preferably
designed to have force/ extension characteristics such that the extension

forces are {ams gpm?ymn?%'tgmoﬁp%ﬁ b OR rBL D BowrRE A GbRAVSY theSs Lhan of

equal to ab 5 g{ans and nore erab ess n or equal to about

300 gransi  AMOBIRENSTERE S 18 WBEATeRDSY | FoStanrovide 3 contindous

primary line of tension. Due to these shapes for the elastic
waist features, each elastic waist feature typically has
differential extensibility along the Jlongitudinal axis when
stretched in the lateral direction. The differential
extensibility allows portions to laterally expand to a greater
degree than other portions along the longitudinal axis. This
differential extensibility provides an abdominally compliant front
elastic waist feature that allows the front elastic waist feature
to differentially shape, expand and move with the stomach of the
wearer as the wearer moves, sits, and stands as well as directs
the tensional forces in the back elastic waist feature at the
appropriate angle along the wearer.

In an alternative embodiment, either or both of the elastic
waist features may simply comprise an elasticized waisthand
comprising a portion of the topsheet, a portion of the backsheet,
and an elastic member or members positioned between the topsheet
and the backsheet. The elastic member may comprise a strip or
strips (strands) of elastic material disposed in an arcuate
configuration that matches the shape of the particular end edge to
which it is disposed. Thus, the forces generated by the curved
elastic waist member(s) have vector components in the longitudinal
direction which contribute to sustained fit through better
waistband contact with the wearer and less rollover.

An example of another elastic waist feature useful in the
present invention is the elastic waist feature 334 shown in Figure
3A and disclosed in U.S. Patent 5,151,092 entitled “Absorbent
Article With A Dynamic Elastic Waist Feature Having A Predisposed
Resilient Flexural Hinge" issued to Buell, Clear & Falcone on
September 29, 1992 and incorporated herein by reference. While
the elastic waist feature 334 need only comprise an elasticized
waistband and a flexural hinge zone Jjoining the elasticized
waistband with the contaiment assembly, the elastic waist feature
334 preferably comprises an interconnecting panel zone 300, a
first flexural hinge zone 302 joining the interconnecting panel
zone 300 with the containment assembly 22 adjacent the waist edge

-
£7
.
I

REPLADIWENT €~

12 MAR 1997




(1 inch) and about 50 mm (2 inches), nore preferably between about 25 mm (1
I nch) and about 76 mm (3 inches). The diaper 20 further also preferably
conprises elastic side panels 30 disposed in the back wai st region 52. (As
used herein, the term"di sposed” is used to nean that an elenent(s) of the
di aper is forned (joined and positioned) in a particular place or position
as a unitary structure with other el Sfents of the di aper or as a separate
el enent joined to another elenent.) The elastic side panels provide an

el astically e@egnéfl th aBF?IbBcon tzapr %V%f%‘?%:caizg?ﬁé gﬁgf(grato?bl e .and

contouring fit F fabl b Pfe® wear er
and sust ai ni ng“FKﬂds ?’i""ihr’ﬁﬂ%@ﬂ[‘e t308 iqiﬁiﬂbft ﬁe@irﬂsmue%a@usm&\ t he
di aper has bec84| wittiethewittiereconndetiag manet eohé 300l aThe erﬁbﬁt%nﬁé‘d%% al | ow

the sides of tagerlizaRei30b hrethath ARG IGEN'Y Rtk pefidbh NFE: o1yl Shgptic side
A ke lathiniz

Pensi ons. dovelabekbaiiha ShA Atd Abe BYSSTRENL| 6R 2y i (elasticized n e
di aper on thaatetbasd 308NGrowabans emdmber {Hgﬁ: :na'fﬂt@n%' %Stde%r&'ddﬁgl oﬂe} ; e
oo e s Tl R S SR Bl Wil 111
over the hips ddregtien \ngmngra vector component in the lateral direction so as
to dynamically fit against the wearer and to dynamically conform
to the wearer so as to provide improved fit. The elasticized
waistband 304 preferably comprises a shaping panel zone 308, a
waistline panel zone 310, and a predisposed, resilient, waistband
flexural hinge zone 312 joining the shaping panel zone 308 and the
waistline panel zone 312.
In one embodiment of the elastic waist features described in
U.S. Patent 5,151,092 and as shown in Figure 3A, the elastic waist
feature 334 preferably comprises an interconnecting panel zone 300
comprising a portion of both the topsheet 24 and the backsheet 26;
a first flexural hinge zone 302 and a second flexural hinge zone
306 formed from a structural discontinuity due to the absence of
the absorbent core 28 from the interconnecting panel zone 300 or
the absence of the elastic members and resilient members in the
elasticized waistband 304. The elasticized waistband 304, while
it may be constructed in a number of different configurations,
preferably comprises a portion of the topsheet 24, a portion of
the backsheet 26, this portion of the backsheet can be
"mechanically prestrained" if desired; an elastomeric member 314,
and a vresilient member 316. In an especially preferred
embodiment, the elastomeric member 314 is preferably positioned
between the topsheet 24 and the backsheet 26 with the resilient
member 316 preferably being positioned between the backsheet 26
and the elastomeric member 314. The waistband flexural hinge zone
310 is formed by a structural discontinuity in the bond pattern
between the shaping panel zone 308 and the waistline panel zone
312 so that the elasticized waistband 304 will tend to more
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where there is dynam c notion

and initially pretensioning the front

el astic waist feature since the diaperer typically stretches the elastic
si de panel s when applying the diaper on the wearer so that when the elastic

si de panel s contract,
t hrough the wai st closure systemi

59 the front elastic waist featur

o]
g; The el astic side panels further

tension is transmtted fromthe elastic side panels

provi de nore effective application of the diaper since even if the diaperer

pul I's one el"@éilt!'lf P#eﬁiﬁrm?eber{duram@r tthEaF
(asymmetri C@h lr\é)ére rf)wa'\" 0%8

In an alternative embodiment, the elastic waist feature
comprises a relatively high edge compression stiffness
interconnecting panel zone flexurally joined to the containment
assembly; and an “expansive tummy panel™ elasticized waistband
flexurally Jjoined to the interconnecting panel zone; a first
flexural hinge zone flexurally joining the interconnecting panel
zone with the contaiment assembly; and a second flexural hinge
zone flexurally Jjoining the elasticized waistband with the
interconnecting panel 2one. The elasticized waistband preferably
has a deep “pentagon" shape to form an “expansive tummy panel®.
The elasticized waistband is longer (longitudinal dimension) to
provide for the primary side closure to be formed below the
abdominal crease in the low motion zone. This shape for the
waistband provides a waistband that moves and expands with the
wearer’s stomach as well as differential lateral extensibility
such that portions of the elasticized waistband adjacent the end
edge are more extensible than adjacent portions farther from the
end edge. The elasticized waistband is preferably constructed of
a portion of the backsheet, a portion of the topsheet, an
elastomeric member positioned between the <topsheet and the
backsheet, and a resilient member positioned between the backsheet
and the elastomeric member. The elastomeric member preferably
comprises an elastomeric foam or elastomeric film (or stretch
laminate) while the resilient member preferably comprises a
nonwoven layer. The elasticized waistband preferably comprises a
stretch laminate so that the elasticized waistband is capable of
expanding beyond the original planar state of the diaper. This
stretch  laminate, preferably a  mechanically stretched,
pretensioned, stretch 1laminate allows for expansion of the
elasticized waistband well beyond the dimensions of the
circumference of the diaper formed by the primary closure system
and beyond the 1initial dimension of the end edge (beyond the
planar state of the diaper itself). (i.e., The elasticized
waistband is capable of expanding well beyond the dimension of the
circumference of the fixed dimension of the side closure (even
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during wear. While the diaper 20 of the present invention
preferably has the elastic side panels 30 di sposed in the back wai st region
52; alternatively, the diaper 20 may be provided with elastic side panels
di sposed in the front waist region 50 or in both the front wai st region 50
and the back wai st regi on 52. Theg el astic side panels 30 may be
constructed in a nunber of configurations. For exanple, the elastic

side panels 30 may conprise a separate elastically extensible material or
| ami nat e j oi neayond the dimetsiionenf dbsembteri@ls ofnitbalipe farmimgt dhy stretch

| am]”ﬁ]e fort BY) apersat welfa'naﬁsml %hﬂﬁf &Ns EmdsH 'nﬂovédtéiﬁflfbat”%e ”Egber
panel s ﬁséﬁﬂl?ﬂrﬁﬁéa@mﬁex 56 he Bt upted Py FREBACTTIY Fstiakifan
4,857,067, enthet kbettbilapimbblat i apgle Itiavﬁhegkﬂgntudeda'!Ednﬂ!ctimsmed to Whod,
:It : al)n R/gyAggﬁggéé 69-%%9%2&1% ip%ggt | ssugpgr :Qaﬁngﬁ ?i)&e? r :I eE)n
July 3, 1990; ac&ﬁ@‘t‘ﬁ@%éﬁel"ﬁi‘b@ﬂ&’@ei’ebéreﬁﬁ‘éﬂwlﬂgs F%tt%‘ri’t’ - 1%8i5H92 i ssued
to Buell, et fdatuen Stk eTheyic?ied &wbarﬁmhrofpmﬁeﬁﬂbmmsnmr per at ed
ger;alhg by rEfﬂVQn%rce/extenls?ona B{a%t?{e??&i@?bgfjéme%atastﬂes BJ%QX!]oh” Figure
’ forces are less than or equal to about 400 gramss, preferably less
than or equal to about 350 grams¢, and more preferably less than
or equal to about 300 gramsf at extensions of between about 25 mm
(1 inch) and about 50 mm {2 inches), more preferably between about
25 mm {1 inch) and about 76 mm {3 inches).
The diaper 20 further also preferably comprises elastic side
panels 30 disposed in the back waist region 52. (As used herein,
the term “disposed” is used to mean that an element(s}) of the
diaper is formed (Jjoined and positioned) in a particular place or
position as a unitary structure with other elements of the diaper
or as a separate element joined to another element.) The elastic
side panels provide an elastically extensible feature that
provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and sustaining this
fit throughout the time of wear well past when the diaper has been
loaded with exudates since the elastic side panels allow the sides
of the diaper to expand and contract. Further, the elastic side
panels develop and maintain wearing forces (tensions} and enhance
the tensions developed and maintained by the closure system to
maintain the diaper on the wearer and enhance the fit. The
elastic side panels especially assist in maintaining the angled
primary line of tension formed by the primary fastening system;
allowing the diaper to conformably fit over the hips of the wearer
where there is dynamic motion, and initially pretensioning the
front elastic waist feature since the diaperer typically stretches
the elastic side panels when applying the diaper on the wearer so
that when the elastic side panels contract, tension is transmitted
from the elastic side panels through the waist closure system into
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el astic side panels 30 conprise an elastic side panel nenber 82 joined to
the contai nnent assenbly 22 in the back side panel 64 (preferably between

t he topsheet 24 and the backsheet 26). The elastic side panel nenber 82 is
joined in a substantially untensioned condition with the resultant |am nate
bei ng subjected to nmechani cal stregﬁhing sufficient to permanently el ongate
t he nonel astic conponents (the topsheet 24 and the backsheet 26) and then
allowed to return to its substantially untensioned condition. The preferred
el asti c si dehpafirehs eIbsttibumisonfeatine. a Theeglassio aide' pakdiet ehrthewi nate as

di I ' . t.p, : . e rein, the
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| east two plOigperey PHber PBE Slastic otidessarplefurtheyndhamothferothtong at | east

a portion during application (asymmetrically), the diaper will "self-adjust*
during wear. While the diaper 20 of the present invention
preferably has the elastic side panels 30 disposed in the back
waist region 52; alternatively, the diaper 20 may be provided with
elastic side panels disposed in the front waist region 50 or in
both the front waist region 50 and the back waist region 52.

The elastic side panels 30 may be constructed in a number of
configurations. For example, the elastic side panels 30 may
comprise a separate elastically extensible material or laminate
Joined to the contaiment assembly 22 or may be a unitary stretch
laminate formed by operatively associating an elastic side panel
member with the containment assembly. Examples of diapers with
elastic side panels useful in the present invention are disclosed
in U.S. Patent 4,857,067, entitled "Disposable Diaper Having
Shirred Ears" issued to Wood, et al. on August 15, 1989; U.S.
Patent 4,381,781 issued to 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 5,151,092 issued to Buell,
et al. on September 29, 1992; each of which are incorporated
herein by reference.

In a preferred embodiment as is shown in Figure 1, the
elastic side panels 30 comprise an elastic side panel member 82
joined to the containment assembly 22 in the back side panel 64
{preferably between the topsheet 24 and the backsheet 26). The
elastic side panel member 82 is Joined in a substantially
untensioned condition with the resultant laminate being subjected
to mechanical stretching sufficient to permanently elongate the
nonelastic components {the topsheet 24 and the backsheet 26) and
then allowed to return to its substantially untensioned condition.
The preferred elastic side panels 30 thus comprise a "zerg strain”
stretch laminate as are discussed more fully in U.S. Patent
5,151,092. As used herein, the term "zero strain" stretch
laminate refers to a laminate comprised of at least two plies of
material which are secured to one another along at least a portion
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60 of their
("zero strai

coextensive surfaces while in a substantially untensioned
n") condition; one of the plies conprising a nmaterial which is

stretchable and elastoneric (i.e., it will return substantially to its

unt ensi oned
and a second
t hat upon st
per manent |y

di rensions after an applied tensile force has been rel eased)
ply which is el ongatable_(but not necessarily elastoneric) so
retching the second ply mf | be, at |least to a degree,

el ongated so that upon rel ease of the applied tensile forces,
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elongatable (but not necessarily elastomeric) so that upon
stretching the second ply will be, at least to a degree,
permanentiy elongated so that upon release of the applied tensile
forces, it will not fully return to its original undeformed
configuration. The resulting "zero strain® stretch laminate is
thereby rendered elastically extensible, at least up to the point
of initial stretching, in the direction of initial stretching.
{Alternatively, the elastic side panels could comprise
pretensioned stretch laminates formed by operatively associating
the elastomeric component to the nonelastic component in a
tensioned condition and then subjecting the resultant laminate to
mechanical stretching.) Preferred examples of zero strain stretch
laminates and pretensioned stretch laminates are disclosed in the
above-referenced U.S. Patent 5,151,092,

Particularly preferred methods and apparatus used for making
"zero strain" stretch laminates out of a topsheet, a backsheet,
and an elastomeric member positioned between the same, use meshing
corrugated rolls to mechanically stretch the components. A
discussion of suitable apparatus and methods for mechanically
stretching portions of a diaper is contained in U.S. Patent
5,167,897 entitled "Method For Incrementally Stretching a Zero
Strain Stretch Laminate Web to Impart Elasticity Thereto" issued
to Weber, et al. on December 1, 1992; and U.S. Patent 5,156,793
entitled "Method For Incrementally Stretching Zero Strain Stretch
Laminate Web in a Non-Uniform Manner to Impart A Varying Degree of
Elasticity Thereto” issued to Buell, et al. on October 20, 1992;
each of which are incorporated herein by reference.

In a preferred embodiment of the present invention, the
elastic side panels 30 are mechanically stretched so that the
stretch laminate 1is extensible at an angle to the lateral
direction (i.e., the elastic side panels are elastically
extensible in a direction having a vector component in the
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mechani cal stretching.) Preferred exanples of zero strain stretch | am nates
and pretensioned stretch | am nates are disclosed in the above-referenced
U. S. Patent 5,151,092. Particularly preferred nmethods and appar at us
used for making "zero strain"” stretch | am nates out of a topsheet, a
backsheet, and an el astomeric nenber positioned between the sane, use
meshing corrugated rolls to necﬁénlcally stretch the conponents. A
di scussion of suitable apparatus and nethods for nechanically stretching

D o ot Bng1B a1, 310G " brbPaceb . TR hasfic! 3adFinell ub o0 vt hod
) FURERGR eyt g

For I ncrenenta Zero to Inpart

El asticity ‘Fﬁér@ﬁ é't"‘f'@b%ﬂed“t #hohepliom ahoup) 5° Gﬁ {ﬁ@@énﬁﬂar’ &*‘Ef?cwﬁ)' and U.S.
Patent 5, 15GrgfdAbowg 5t | & abddtt O] heve bweemwt aéﬂwye:&abeﬁtchoﬂ&nlero Strain

Stretch Lam b ?@ﬂ?er Degree of
El asticity fﬁg‘?tgtécge Js"%t Ug&rgb‘g |408Y t8 &: a&g?a‘@&l %ﬁé each of
whi ch are’ i A@ashise afivechiandi 9fpyhe e#’élpéhc@ This Iiﬁg&ei)réfftévﬂaidﬂenbodl ment
of the presantowsntheitdlaptict bedecipandlisc3si e foandopceldOatir éh MRghaRpcal |y

R X AR e
tension. This angied activation is accomplished by orienting the
corrugation of the meshing corrugated rolls at the appropriate
angle to the machine direction so as to produce elastic
extensibility in a line at an angle to the body. (For a more
complete discussion of angled activation of the stretch laminates,
see U.S. Patent 5,156,793).

The elastic side panel members 82 may take on a number of
different sizes, shapes, configurations, and materials. For
exampie, the elastic side panels may be formed from one or a
plurality of elastic side panel members operatively associated in
each side panel; the elastic side panel members may have varying
widths and lengths; or the elastic side panel members may comprise
relatively narrow strands of elastomeric material or a larger area
of a elastomeric patch. One elastomeric material which has been
found to be especially suitable for use as the elastic side panel
member (especially for "“zero strain™ stretch laminates) is an
elastomeric foam having an elongation to break of at least about
400% and an extension force of about 200 g/in of sample width at
50% extension of its own strain length. Other suitable
elastomeric materials for use as the elastic side panel members
include "live" synthetic or natural rubber, other synthetic or
natural rubber foams, elastomeric films {(including heat shrinkable
elastomeric films), elastomeric scrim, elastomeric woven or
nonwoven webs, elastomeric composites such as elastomeric
laminates, or the like.

¥hile the elastic side panel member 82 may longitudinally
extend through the entire length of the back side panel 56, as
shown in Figure 1, the elastic side panel member 82 comprises a
patch of elastomeric material (elastoméric patch) that preferably
extends through only a portion of the longitudinal length of the
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extensible in a direction having a vector conponent in the

61 longitudinal direction). Preferably, the elastic side panels 30 can be
stretched an angle fromabout 5 to about 60[err], preferably from about
5[err] to about 30[err], nore preferably between about 10[err] and about
25[err], nost preferably about 20[er;] to the lateral direction (machine
direction) of the diaper 20. This angled activation allows the elastic
side panels 30 to formforces at an angle to the body to enhance the

formation of parkagiecshnl 568§y ak ItBCFdrn irL@Rteddionl Paeiang. edisagidwiation is

acconpl i shed R}’ ﬁb&reemli, ng‘et I391‘.\‘msion panel 146 has also been mechanically
stretched at least to a degree to be extensible (i.e., the
materials that make up the extension panel have been strained or
permanently elongated}. The extension panel allows this portion
of the back side panel 56 to effectively elongate (yield) when the
elastic side panel 30 is extended, without generating excessive
tension forces near the leg region of the wearer that could cause
skin irritation or red mark the legs. (Without the extension
panels, tensional forces would be concentrated along a line
through the back side panel when the elastic side panel is
extended that could indent, rub, or chafe the skin of the wearer.)
While there are a number of ways to strain the extension panel,
the extension panel is preferably strained in the same manner and
and the same time as the mechanical stretching performed on the
elastic side panels. (Alternatively, the extension panel may be
strained at a different angle from the elastic side panel to
better relieve stress along the leg; such as being strained
perpendicular to the direction of mechanical stretching of the
elastic side panel.) While the extension panel may be formed from
a number of different materials, in a preferred embodiment, the
extension panel is formed from the portions of the topsheet and
the backsheet in the back side panel.

In an alternative embodiment of the present invention as is
shown in Figure 14, the elastic side panel member 1482 may extend
through the entire length of the back side panel 56. The elastic
side panel member 1482 is preferably mechanically stretched in two
different directions to provide expansion towards the waist (the
top arrow in Figure 14) and towards the legs {the bottom arrow of
Figure 14). Thus, a first portion 1400 of the elastic side panel
member 1482 forms the elastic side panel 30 and a second portion
1402 forms a segment of the elastic leg cuff 1432. While the
boundary between the zones of different extensibility may be
positioned anywhere along the elastic side panel member, as shown
in Figure 14, the position of the tape tab preferably determines
the boundary between the zones of different extensibility so that
the tension lines are each activated by the tape tab. The first
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corrugation of the nmeshing corrugated rolls at the appropriate angle to
the nmachine direction so as to produce elastic extensibil
line at an angle to the body. (For a nore conpl ete discussion
activation of the stretch |am nates, see U S. Patent 5, 156, 793).
el astic side panel nenbers 82 may ke on a nunber of different
shapes, configurations, and naterials. For exanple, the elastic side
panels nmay be formed fromone or a plurality of elastic side panel nenbers

oper ﬁt i vel y pap6iQhi ¢t Qﬁe ié'(ag@ilc&h sﬁﬂ%amnﬁ%ﬁrx‘be‘i’hfs Prefdrab ia@?iﬁfw&' nbrrerrber S
may have varyi Wi s .and |l engths: or..the elasiig,si nel, menbers may
conpri se relagtp&elwg rfibﬁﬁugferdaﬁﬁge‘af wglhaé'f!ﬂ’r?ﬁ?iéo rc*ﬁ?e? a&??corsxge | arger area
of a el astopendls puchcthatGre aeglad tpniwatycinet of itaksiehi th foxmedbedhe f ound to be
especi al |y subdrabloériih bfetms eihstie! 39dd panbremdBae! 1 BHaérapigSpeci al Iy

for "zero strain’,stretch

| : |.as} foam h
cl ongat on AECURReH T Sa; SEEoabee! 1800 abcHARE BN Ofcttn MSFLe of about

200 g/ in of psetiphe prefivabit p&@endiexl &ndo dthe bime oft actisationsef dhe
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of angl ed
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Si zes,

| engt h.

Qther  sui tfﬁ?hﬁ f';{o?\f}itofﬂﬂreﬁﬁ HERL €hd 12t HEE el h&nmkﬁét#MShﬁe panel

e\lja:‘ticx zedethizx nptanee’{t 'cﬁpa%ﬁ e noaf‘t g‘[a%'tiéaﬂ y eerx’ter?c} i gge ra?%Xgn tthe
longitudinal edge of the containment assembly. The elasticized
thigh panels enhance fit and containment in the areas about the
Tegs. A more detailed discussion of a diaper having elasticized
thigh panels is contained in U.S. Patent Application Serial No.
07/951,608, entitled "Absorbent Article With Dynamic Elastic Leg
Feature Comprising Elasticized Thigh Panels™ filed by Clear, et
al. on September 25, 1992.

In a preferred embodiment of the present invention, the
elastic side panel member 82 is substantially continuously bonded
to both the topsheet 24 and the backsheet 26 using an adhesive. A
glue applicator may be used to apply a substantially uniform and
continuyous layer of adhesive to the backsheet 26 and/or the
topsheet 24 and those predetermined areas where the substantially
untensioned elastic side panel member 82 will be placed. In a
particularly preferred embodiment, the adhesive selected is
stretchable and the glue applicator comprises a melt blown
applicating system such as Model No. GM-50-2-1-GH as available
from J&M Laboratories of Gainsville, Georgia. Alternatively, the
elastic side panel member 82 and any other components comprising
the “zero strain® portions of the diaper 20 may be intermittently
or continuously bonded to one another using unheated adhesive,
heat bonding, pressure bonding, ultrasonic bonding, dynamic
mechanical bonding, or any other method as is known in the art.

The diaper 20 1is preferably applied to the wearer by
positioning the back waist region 52 under the wearer’s back and
drawing the remainder of the diaper between the wearer’s legs so
that the front waist region 50 is positioned across the front of
the wearer. The tab portion 124 of one of the tape tabs 36 is
then released from the release poriion 140. The first fastening

etic or
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natural rubber foans, elastoneric filns (including heat shrinkable

el astomeric films), elastomeric scrim elastomeric woven or nonwoven webs,
el astoneric conposites such as elastoneric |am nates, or the |iKke.
While the elastic side panel nmenber 82 may |ongitudinally extend through
the entire length of the back side pqﬂel 56, as shown in Figure 1, the

el astic side panel menber 82 conprises a patch of elastomeric materi al

(el astoneric patch) that preferably extends through only a portion of the

| ongi t udi nal | comgorenof37t bve the tape tab 36 is secured to the second fastenifg

component 39 on the landing member 38 to affect the side closure
so that a primary line of tension is established about the wearer
"at an angle to the lateral direction. The other tape tab is then
secured in a similar manner. The elastic side panels 30 and the
back elastic waist feature will typically be extended in tension
during this operation so as to conform to the size and shape of
the wearer. In the preferred embodiment of the present invention,
when the side closures are formed, the waist closure is also
“automatically" formed (i.e., the waist closure is passively
activated}. The waist closure is formed by the engagement of the
first attachment components 40 with the second attachment
component 42. With the formation of the waist closure, the front
elastic waist feature is pretensioned so as to provide the fit and
containment benefits described herein. Thus, the absorbent core
is positioned within the low motion zone of the wearer and the
diaper is anchored in its ultimate, sustainable wearing position
by the angled primary line of tension formed through the back
elastic waist feature through the elastic side panels and through
the primary fastening system. The primary line of tension also
anchors the absorbent core below the abdominal crease. The
portions of the diaper outside of the low motion zone are
primarily elastically extensible and compliant to fit the changing
dimensions of the wearer with the front elastic waist feature
intended to prevent rollover, sagging and gapping. Thus, the
diaper remains in its initial fit position and does not sag, gap,
slide/s1ip on the wearer during use.

Figure 9 shows an alternative embodiment of a disposable
absorbent article of the present invention. The disposable
absorbent article of Figure 9 preferably comprises a pant-type
garment (training pant 920) having closed side seams 900 so that
the wearer pulls the pant up on the body rather than being secured
with a closure system. (Alternatively, the absorbent article can
be provided with a closure system such as that described herein
rather than side seams.} The training pant 920 may be used as a
training pant or as a diaper. The training pant 920 comprises a
containment assembly 922 comprising a first outer covering layer
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back side panel 56 so as to form an extension panel 146. As shown in Figure
1, the extension panel 146 has al so been nechanically stretched at |east to
a degree to be extensible (i.e., the materials that make up the extension
panel have been strained or permanently el ongated). The extension panel
allows this portion of the back side panel 56 to effectively el ongate
(yield) when the elastic side paneﬁ530 I s extended, w thout generating
excessi ve tension forces near the Ieg region of the wearer that coul d cause

skin irritgh OQ 9£cc{n§d ﬁ%?kc vaFid |Sat g%fer 9bgY tsh@%‘tsetaﬂfhroﬂeﬁ%fsﬁr& panel s,

tensional forc ncent d%ﬁ ¢ back side
panel when ﬂ?ﬁécéffésg?'?o U] Géasddﬁé'fa"f*% féi'f‘@ﬁ 'tMta'b@fi?QTbP'ﬁdéﬁ\te rub, or
chafe the spggg of the wearer.) Wiile there are a nunber of mays to strain

t he extension p cunng‘?\{ngﬁ(tt e«i‘,}gbr@ﬂgpg{"flh ssctgé hﬁéé ed in the sane

manner and and the Sa mechan rfﬂ}ned on the
el astic si dendexgamment g¢fa ther Sype \comyon Uh&‘)@kt@nsﬂlﬂbh‘eﬁaﬂél tmyirme strai ned

alt a di L f elrpmsanmhe d‘oht?ﬁntn&tﬁ gimbiy 932 %eﬁmmy E&nﬁ?@ﬁésﬁﬁm&eﬁ'éreVe st rfeSS

2Lorg 1, ! EaptE B0 RRcE BB "ETRRC Rt i At on o

may be f()rngtpnaﬂbn¢1asticity for the training pant 920. The body of the
containment assembly 922 may comprise a number of different
materials as are known in the art including elastomeric nonwovens
and laminates of elastomeric materials and nonwovens mechanically
stretched or stretchable. Elastic is secured about the leg and
waist openings to form elastic leg cuffs 932 and an elastic waist
feature 934 to further securely held the training pant in place.

The absorbent core 928 is preferably the absorbent core of

the present invention such as that shown in Figure § or
alternatively in Figures 7A, 7B, 7C or 7D. The absorbent core 938
thus fits within the low motion zone and is anchored in the low
motion zone by the overall elastication of the training pant 920,
The absorbent core 928 may be positioned between the first outer
covering layer 924 and the second outer covering layer 926, or the
absorbent core 28 may be formed as a separate absorbent assembly
comprising a topsheet, the absorbent core, and a backsheet, with
the absorbent assembly secured in the training pant to the first
outer covering layer 924. An exemplary example of a training pant
assembly is more fully described in U.S. Patent Application Serial
No. 07/795,560, allowed, entitled “Elasticized Disposable Training
Pant and Method of Making the Same", filed by Hasse, et al. on
November 21, 1981, incorporated herein by reference.

LEXURE BENDING TEST

The flexure bending test ds similar to the flexure bending
test described in U.S. Patent 5,151,082 issued to Buell, Clear &
Falcone on September 29, 1992. The portion of the specification
of U.S. Patent 5,151,092 describing the flexure bending test and
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a nunber of different materials, in a preferred enbodi ment, the extension
panel is formed fromthe portions of the topsheet and the backsheet in the
back si de panel. In an alternative enbodi nent of the present invention
as is shown in Figure 14, the el astic side panel nenber 1482 may extend
through the entire length of the back side panel 56. The elastic side panel
menber 1482 is preferably mechanical 166 stretched in two different .
directions to provide expansion towards the waist (the top arrow in Figure

14) and towar t he | (the ttomarrow of Figure 14). Thus, a first
poat i on 1400 dtf%'et ﬁ@"bq % i used; o‘g‘eb%l’ﬁel‘sné}%%t?y 1%2*?%??&‘1 ¢ hexeis a?.\t ic side

panel 30 and arefecamnel. portlon 1402 forms a segment of the elastic leg cuff

1432, Wi I e t he shausulary hojSen ke 100Rseh BId LEEE ULETGILT T1Y oY

E.egﬁ?? allonfﬁéa"gé%ﬁ ??‘B‘ﬁg ?Pf‘e t’%ﬂ%agallscpf“:@g'gr‘gblvbdﬁqréﬁ?ﬁ A% ishto boundary
bet ween t he zdreesesteddithé avadertiadxtasnshedifirsty fastehinat eldment @aRedcRn) | i nes are
each activat eqpYsinfpfe L APGL ! @hinimubN%s Tl Sbng (Tongitudinal direction),
preferably 256 mm or any length available, and 50 mm wide (lateral
direction). The sample is centered on the supporting rods.
The test is run according to the procedures described except
that the deflection force at 4 mm and 5 mm, for each cycle, is
determined on the extension force curve (the upper curve). The
extension deflection forces are averaged to calculate a cycle
extension deflection force. The average of both cycle extension
deflection forces for each sample determines the sample extension
defection force. The bending flexure extension force for the
material is the average of the value of the sample extensien
deflection force for the 10 samples.
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 depéndent
claims all such changes and modifications that are within the

scope of this invention.

REPL ﬁwf&ﬁw\: wuE —?

PATTRL N O e o Do il o

12 MAR 1997

CRED LTI, o iBTn - . 2

4
,
c
j
"




63 portion of the elastic side panel nenber is preferably activated at the
angl es di scussed herein with respect to the elastic side panels such that
an angled primary line of tension is formed. The second portion of the

el astic side panel nenber is preferably activated at an angle to the |ine

of activation of the first portion, preferably perpe |lar to the line of
activation of the first portion,,so that the elastic /%

forman elasticized thigh panel capable of elastically g the

o
| ongi t udi nal edge of the containment assenbly. The el asti Ci ztd
panel s enhance fit and containnent in the areas about the legs. A nore

det ai | ed dwasusahigrRdaf a di aper having el asticized thigh panels is
contained in U S. Patent Application Serial No.

1.  Anabsorbent article for fitting about a wearer to contain body exudates, the
wearer having a low motion zone, the absorbent article comprising:

a containment assembly having a front waist region, a back waist region
opposed to said front waist region, a front end edge, a back end edge,
longitudinal edges, a longitudinal axis, a longitudinal direction defined as the
direction parallel to said longitudinal axis, a lateral axis, a lateral direction
defined as the direction parallel to said lateral axis, said containment
assembly comprising:

an outer covering layer; and
an absorbent core associated with said outer covering layer; and

closure means for anchoring the absorbent article on the wearer, said closure
means being joined to said containment assembly;

characterized in that

said absorbent core comprises an anatomically low motion zone-fitting
absorbent core having a longitudinal centerline, side edges, a front waist
edge having an abdominal point oriented on said longitudinal centerline, and
a back waist edge, each said side edge having a leg segment and a buttocks
segment, each said leg segment having a substantially concave arcuate shape
so as to provide a narrowed crotch portion to fit between the legs of the
wearer which defines a crotch point, said absorbent core being positioned
within said containment assembly such that the ratio of the longitudinal
distance from said crotch points to said back end edge of said containment
assembly to the longitudinal distance from said abdominal point to said
crotch points is at least 1.5:1, preferably between 2.0:1 and 3.0: 1; and

said closure means forms a primary line of tension disposed at an angle of
greater than So, preferably at an angle of between So and 300, from the
lateral direction about the perimeter of the low motion zone of the wearer to
sustain the fit of the absorbent article throughout wearing, said closure
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07/ 951,608, entitled "Absorbent Article Wth Dynam c El astic Leg Feature
Conprising Elasticized Thigh Panels"” filed by Clear, et al. on Septenber
25, 1992. In a preferred enbodi nent of the prese yﬂl i on, tbe
el astic side panel nmenber 82 is substantially continu @% ot h
the topsheet 24 and the backsheet 26 using an adhesi ve. tor
may be used to apply a substanti al Isy uni form and conti nuous Iayerso
adhesive to the backsheet 26 and/or the topsheet 24 and those predeterm ned
areas where the mednsbeing janddyto sard contdivnentiaserally.i ¢ si de panel nenber 82 will
be placed. In a particularly preferred enbodi mrent, the adhesive
selected is_ strgtchabl e and th l.ue | i, cat, conpt i nmel.t bl own
appl i cating %yst@?ﬁ E‘ft?e%{sa%ﬂé’? (ﬂB'.“ Aa) sﬁg(ﬁ"?“&gy fsg%lﬁréa’f!rom J&M
Laborat ori es of aﬁatbrbmlcbﬂeéz,asﬁaxbstghtaﬁyédmcwmtuamdhype sublethat st frantsi de panel
menber 82 and a # portions of
“Ma:g iéha%‘a rtm?ra e?a!l? Qg%g% ?1'? re,gmrmfx ség a&gﬁﬁnﬁﬁg&m

the di aper 20 na ter tog i nuUQus one anot her
usi ng unheat ed &aish éﬂélrahﬁ’beﬁr %ﬁﬁ?‘é“&)ﬁﬁ%ﬁ“ 4PE 858ni ¢
bondi ng, dynami csubmarmialy ecaiveabmnhtmgmpqranArpyefahliemhmmﬁﬂ rato bSthknown in t he

art. The di gREK dielndebeRieth Shidhb hoRRRb tedodgRulils dBALEFof%aid
hip points to said abdomirial point is between 6:1 to 9:1, preferably between
7:1and 8:1.

3. The absorbent article according to any of the preceding claims wherein said
closure means comprises a primary fastening system comprising:

a securement member disposed adjacent each of said longitudinal
edges in said back waist region, each said securement member
comprising a first fastening component, said securement member
being shaped and oriented such that said securement member provides
a primary line of tension at an angle to the lateral direction; and

a landing member disposed in said front waist region, said landing
member comprising a second fastening component engageable with
said first fastening component, said landing member being shaped and
oriented so as to provide a primary line of tension at an angle to the
lateral direction, said landing member being positioned over said
absorbent core so as to secure the absorbent article as well as said
absorbent core in a sustained position within the low motion zone of
the wearer.

4. The absorbent article according to Claim 3 wherein each securement
member comprises either an inner fastening member joined to said back
waist region of said containment assembly or a tape tab comprising a fixed
portion joined to said containment assembly and a tab portion contiguous
with said fixed portion and disposed so as to be capable of extending beyond
said longitudinal edge of said containment assembly with said first fastening
component being joined to said tab portion.
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positioning the back wai st region 52 under the wearer's back and draw ng
the remai nder of the diaper between the wearer's legs so that the front

wai st region 50 is positioned across the front of tmﬂmml b
portion 124 of one of the tape tabs 36 is then rele ,ﬂm” Hmease
portion 140. The first fastening L 64
conponent 37 on the tape tab 36 is secured to the second fastening
conponent 39 on the | anding nenbéP 38 to affect the side closure so that a

primary |iBe offhé gozsfbem drtcless Qlbini & hddretbsid tab pertiveaf @lich fald fape angl e to the
lateral direct ia%rhas y}:%ﬁ%gleédg&aé)ﬁis{aﬁpdée,s aﬁcpgﬂeiong edges, said proximal

edge having a top point and a bottom point, said distal edge having an upper

point and a lower point, wherein said upper point of said distal edge is

disposed at an angle to the lateral direction from said top point of said

proximal edge, and said bottom point of said distal edge is disposed at an

angle to the lateral direction from said bottom point of said proximal edge

such that said tab portion is shaped and oriented at an angle to the lateral

direction, preferably wherein said sidelong edges of said tab portion each has

a curvilinear shape.

6.  The absorbent article according to Claims 3, 4 or 5 wherein said landing
member has a modified chevron shape, preferably wherein said landing
member additionally comprises indicia means for allowing said tape tabs to
be properly positioned on said landing member, more preferably wherein
said indicia means are oriented at an angle to the lateral direction s0 as to
insure a primary line of tension formed at an angle to the lateral direction.

7. The absorbent article according to Claims 3, 4, 5 or 6 wherein said first
fastening component comprises a hook fastening material and said second
fastening component comprises a loop fastening material.

8.  The absorbent article according to any of the preceding claims wherein said
front end edge of said containment assembly has a substantially concave
arcuate shape, preferably wherein said back end edge of said containment
assembly has a substantially convex arcuate shape, more preferably wherein
said outer covering layer comprises a topsheet, and a backsheet joined with
said topsheet, said absorbent core being positioned between said topsheet
and said backsheet.

9. The absorbent article according to any of the preceding claims additionally
comprising:

a back elastic waist feature positioned in said back waist region, said back
elastic waist feature providing elastic extensibility, preferably wherein said
back elastic waist feature has a substantially convex arcuate shape; and
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secured in a simlar manner. The el astic side panels 30 and the back
el astic waist feature will typically be extended in tension during this

operation so as to conformto the size and shapemﬁmmm n the
preferred embodi ment of the present invention, I E”‘mm“ﬂures are
formed, the waist closure is also "automatically" forfed:(i*e.s, the wai st
closure is passively activated). The wai st closure is fornmed by the
engagenent of the first attachnment conponents 40 with the second attachnent
conponent 42. Weldstic Iside franelmpositioned in haid \hatks waist eepinne said (elastic gde el astic

wai st feature i SyapEiebaRs binsiesliycRieasivit & PURNIE hhis § vct@NébnfpRRémi NNeNt
benefits descrihe tagﬁ absorbent core is positioned within
d

ereln. . Thus.,
the | ow notion zxa?}gnggnyﬂgal\ggﬁlgp, the diaper is anchored in its
ultimate, sustainable wearing position by the angled primary |ine of

tension forned tEeu bl RRske Geald, 380 ibac@bitc AR litere! RidoMER shie el astic
si de panel s and thr,qu hﬂéﬁhg@g‘g%{;ﬁ f.ast eni nggs stem The pr.J mar,y |ine of
I

tensi on al so ancH¥ to provid PROUpRL PR JIRE B cr ease.
The portions of tehstoncdisposed aban avightdromi the haserbladirentixini on zone are primarily

el astically extensible and conpliant to fit the changing di nensions of the
wearer with the Thembtorbénnatticle acauirding fceatylofahe preceding claims wherein said =~

containment assembly additionally comprises a front elastic waist feature
positioned in said front waist region beyond said front waist edge of said
absorbent core, said front elastic waist feature comprising a front elasticized
waistband elastically extensible in a direction having a vector component in
at least the lateral direction, preferably wherein said front elastic waist
feature and said front end edge of said containment assembly have a
substantially concave arcuate shape, more preferably wherein said front
elastic waist feature comprises an expansive tummy panel, said tummy panel
having force/extension characteristics such that the forces are less than or
equal to about 400 gramsf at extensions of between about 25 mm and about
50 mm.
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I ntended to prevent rollover, sagging and gapping. Thus, the diaper
remains inits initial fit position and does not sag, gap, slide/slip on

t he wearer during use. Figure 9 shows an alternative enbodi nrent of a
di sposabl e absorbent article of the present invention. The

di sposabl e absorbent article of Figure 9 preferably conprises a pant-type
garnent (training pant 920) having closed side seans 900 so that the wearer
pulls the pant up on the body rather tjdpan being secured with a closure
system (Alternatively, the absorbent article can be provided with a

cl osure system such as that described herein rather than side seans.) The

training pant 920 may be used as aagkgRACAO pant or as a diaper. The

trai ning pant 920 conprises a contal nnent assenbly 922 conprising a first
outer covering |ayer

ABSORBENT ARTICLES PROVIDING SUSTAINED DYNAMIC FIT

Absorbent articles such as diapers, incontinent briefs, training pants, diaper holders and
liners, feminine hygiene garments, and the like, designed to provide sustained dynamic fit about
the wearer during use as well as to improve the containment of body exudates and wearer
comfort/mobility. Such an absorbent article has an absorbent core preferably designed to fit
within the low motion zone of the wearer so that dynamic forces imparted by movements of the
wearer on the absorbent core are minimized. The absorbent article is also provided with a
closure system for anchoring the absorbent article on the wearer to sustain the dynamic fit of
the absorbent article throughout wearing. The closure system is designed so that a primary line
of tension, fitting at an angle to the body, is formed to secure the absorbent article on a wearer.
The absorbent article preferably further comprises elastic features for fitting about the
extremities of the wearer, including elastic waist features, elastic leg features, and elastic side
panels, that allow freedom of movement for the wearer as well as maintenance of forces about

the body to sustain the fit of the absorbent article. Preferred containment assembly (chassis)

designs are also provided.
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65 924, a second outer covering |ayer 926, side seans 900, elastic |leg
cuffs 932, an elastic waist feature 934, and an absorbent core 928. The
cont ai nment assenbly 922 has the general shape of an undergarnment of the
type commonly worn as panties or training pants. The contai nment assenbly
922 preferably conprises woven or nonwoven fabrics which are elastically
extensi ble to provide overall elasticity for the training pant 920. The
body of the contai nment assenbly 922 may conprise a nunber of different
materials as are known in the art including elastomeric nonwovens and

| ani nates of elastoneric materials ahtl hlonwovens mechanically stretched or
stretchable. Elastic is secured about the | eg and wai st openings to form
elastic leg cuffs 932 and an el astic waist feature 934 to further securely
hol d the training pant in place. The absorbent core 928 is preferably
t he absorbent core of the present invention such as that shown in Figure 5
or
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alternatively in Figures 7A, 7B, 7C or 7D. The absorbent core 938 thus fits
within the I ow notion zone and is anchored in the | ow notion zone by the
overall elastication of the training pant 920. The absorbent core 928 may
be positioned between the first outer covering |layer 924 and the second
outer covering |layer 926, or the absorbent core 28 nmay be forned as a

separ ate absorbent assenbly conprising a topsheet, the absorbent core, and
a backsheet, with the absorbent assenbly secured in the training pant to
the first outer covering layer 924. An exenplary exanple of a training pant
assenbly is nore fully described in U S. Patent Application Serial No.

07/ 795,560, allowed, entitled "El as 7 hzed Di sposabl e Trai ning Pant and

Met hod of Making the Sanme", filed b?’ sse, et al. on Novenber 21, 1991,

i ncorporated herein by reference. FLEXURE BENDI NG
TEST The flexure bending test is simlar to the flexure bending test
described in U S. Patent 5,151,092 issued to Buell, Cear & Falcone on

Sept enber 29, 1992. The portion of the specification of U S. Patent

5, 151, 092 descri bing the flexure bending testagnd
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66 the equipment used therein is hereby incorporated herein by reference.
The sanple to be tested is taken fromthe tape tab materials as positioned
on the diaper (e.g., when the tab portion 124 is to be tested, the naterial
has the first fastening elenent thereon). The sanple is at a mninmm 16 mMm
| ong (longitudinal direction), preferably 25 mmor any |ength avail abl e,
and 50 mmwi de (lateral direction). The sanple is centered on the
supporting rods. The test is run according to the procedures described

except
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that the deflection force at 4 mfmmand 5 nmm for each cycle, is determ ned
on the extension force curve (the upper curve). The extension deflection
forces are averaged to calculate a cycle extension deflection force. The
average of both cycle extension deflection forces for each sanple

determ nes the sanple extension defection force. The bending flexure
extension force for the material is the average of the value of the
sanpl e extension deflection force for the 10 sanpl es. Wil e particul ar
enbodi ments of the present invention have been illustrated and descri bed,
it would be obvious to those skiIL dinthe art that various other changes
and nodifications can be nade mﬂ{ gut departing fromthe spirit and scope
of the invention. It is therefore intended to cover in the dependent

clainms all such changes and nodifications that are within the scope of this
i nvention.
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67 What is clained is: 1. A di sposabl e absorbent article (20) for
fitting about a wearer to contain body exudates, the wearer having a
| ow notion zone, the absorbent article conpri si ng: a
cont ai nment assenbly (22, 22', 22") having a front waist (50), a back wai st
region (52) opposed to said front waist region, a front end edge (56, 56"),

a back end edge (58, 58, 58"), longitudinal edges (54), a
| ongi tudi nal axis (67), a | ongi tudi nal direction defined as the
direction parallel to said longitudinal axis, a | ateral axis (66), a

| ateral direction defined as the direct5ﬂp3parallel to said

28
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| ateral axis, said containment assenbly conprising: an outer

covering layer (24, 26); and an absorbent core (28) associated with
said outer covering |ayer; and cl osure neans (36, 38) for anchoring
t he absorbent article on the wearer, said cl osure neans being joi ned
to said containnent assenbly; wherei n said absorbent core (28, 728,
728', 728") conprises an anatomcally | ow notion zone-fitting
absorbent core having a longitudinal centerline (106), si de edges

(98), a front waist edge (84, 784) having an abdom nal point (112)

| ocat ed on said | ongitudinal ceézﬁéline, and a back wai st edge (86, 786),
each sai d si de edge havi | eg segnent (114) and a buttocks
segnent (116), each said | eg segnent having a substantially concave
arcuat e shape so as to provi de a narrowed crotch portion to fit

bet ween the | egs of the wearer which defines a crotch point (108),
sai d absorbent core being positioned within said cont ai nnent
assenbly such that the ratio of the |ongitudinal distance (B) from

said crotch points sai of said containment assenbly to

t he | ongi t4di nal di stance (A) fro i d abdom nal point to said
crotch points is at | east 1.5:1; ﬁgxﬂ~h“\‘islg%il?s re neans (36,
38) forns a primary line of tension dispgoded at an anége ([err]) of

greater than 5kerr] fromthe lateral dfredtion about the perineter of the
| ow noti on zone the wearer to -tlhe fit of the absoggbnt article
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t hroughout wearing, said closure neans being joined to said contai nnent

assenbly (22).

68
2. An absorbent article according to claim1, wherein said ratio is form
2.0:1to 3.0: 1.
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3.. An absorbent article according to claim1 or 2, wherein said angle
([err]) is fromb5[err] to 30[err]. 4, The absorbent article of
any preceding claim wherein said front wai st edge (84) of said
absorbent core has a substantially concave arcuate shape such that

said front wai st edge has a pair of laterally spaced hip points (110) and
sai d abdom nal point (112), said back wai st edge (86, 786) of said
absorbent core having a rectilinear shape or a substantially convex
ar cuat e shape. 5. The absorbe%bgﬁ&;icle of claim4, wherein the ratio
of the lateral distance (H) en said hip points (110) to the

| ongi tudi nal distance (D) fromsaid hip points to said abdom na
point (112) is between 6:1 to 9:1. 6. The absorbent article of claim
5, wherein the ratio of the said Ia%g al distance (H) between the
hip points (11) to tHd0Okaggitudi nad "l stance é%&/fﬁdﬁ1the hi p poi nt's
to said abdoninayzgpint (1 } : d 8:1. _
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7. The absorbent article of any of the preceding clains, wherein said

cl osure nmeans conprises a primary fastening system conpri sing:

a securenent nenber (36) disposed adjacent each of said |ongitudinal edges
(54) in said back waist region (52), each said securenent nenber conprising

a first fastening conmponent (37, 1237), said securenent nenber being
shaped and oriented such that said securenent nenber provides a
primary |ine of tension at angle (a) to the lateral direction; and
a |l andi ng nenber (38) disposed in 3@9 front waist region (50), said
| andi ng menber conprising a nd fastening conponent (39)
engageable with said first fastening conponent, said | anding nenber
bei ng shaped and oriented so as to provide a primary line of tension
at an angle (a) to the lateral direction,
36
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69 ) said | andi ng nenber bei ng positioned over said absorbent core

SO as to secure the absorbent article as well as said absorbent core
in a sustained position within the |l ow notion zone of the wearer.

8. The absorbent article of claim7, wherein each securenment nenber
conpri ses either an inner fastening nenber (1200) joined to said
back wai st region of said contai nnent assenbly or a tape tab (36)
conprising a fixed portion (122) joi ned to said contai nnent assenbly
and a tab portion (124) contiguous with said fixed portion and

di sposed so as to be capable of ext&BdiBdg beyond said I ongitudinal
edge (54) of said containnent assenbly with said first fastening conponent
(37) being joined to said tab portion.
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9. The absorbent article of claim8, wherein said tab portion (124) of
each said tape tab has a proxinal edge (126), a distal edge (128),
and si del ong edges (130), said proxinmal edge having a top point

(132) and a bottom point (134), said distal edge having an upper
point (136) and a | ower point (138), wherein sai d upper point of
said distal edge is disposed at an angle to the | ateral direction
fromsaid top point of said proximl edge, and said bottom point of

said distal edge is disposed at an angle to the lateral direction from said
bottom poi nt of said proxinml edge such that said tab portion is
shaped and oriented at an abdV#3to the lateral direction. 10.

The absorbent article of claim9, wherein said sidelong edges (130) of said
tab portion (124) each has a curvilinear shape. 11. The
absorbent article of any of clains 7, 8 9 and 10, wherein said | andi ng
menber (38) has a nodified chevron shape.
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12. The absorbent article of claim1l, wherein said | andi ng nmenber

additionally conprises indicia neans (144) for allowi ng said tape
tabs to be properly positioned on said | andi ng nenber
70 13. The absorbent article of claim12, wherein said indicia nmeans

(144) are oriented
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at an angle to the lateral direction so as to ensure a prinmary |line of

t ensi on formed at an angle to the lateral direction. 14. The
absorbent article of any of clains 7 to 13, wherein said first fastening
conponent (37, 1237) conprises a hook fastening material and said second
fasteni ng conponent (39) conprises a |oop fastening materi al . 15. The
absorbent article of any of the preceding clains, wherein said front end
edge (56, 56") of said containment assenbly has a substantially concave

arcuat e shape. 16. The absorbent article of any of the preceding
cl aims, wherein said back end edge (58, 58', 58") of said
contai nnent assenbly has a substantially convex ar cuat e shape. 17.
The absorbent article of any of the preceding clains, wherein said outer
13/13
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covering layer conprises a topsheet (24), and a backsheet (26) joi neg:-u, t R

sai d topsheet, said absorbent core (28, 928, 728, 728", 728"')
bei ng positioned bet ween said topsheet and sai d backsheet. 18.
The absor bent f the preceding clains, additionally

conpri si ng: u @l‘“ﬂlﬂm ic waist feature (B4) positioned in said
back wai st re ,nsa back elastic waist feature prOV|d|ng7‘
el astic exten5|b|I|ty, and elastic si de panel s (30) positioned in
sai d back wai st region, said elastic sidg; panel s being elastical ly”

extensible in a direction having a vector conponent in the

| ongi t udi nal Wihet ie ¢fainged iswher ei n sai d cl osure neans, said back el a&ti wai st
feature, and each said el asticized side panel are aligned to provide a
continuous primary line of tension disposed at an angle fromthe |ateral
direction. 1, A disposable absorbent article (20) for fitting about a wearer to contain body

exudates, the wearer having a low motion zone, the absorbent article
comprising:

a containment assembly (22, 22', 22") having a front waist (50), a back waist
region (52) opposed to said front waist region, a front end edge (56, 56"), a
back end edge (58, 58', 58", longitudinal edges (54), a longitudinal axis (687), a
longitudinal direction defined as the direction paraliel to said longitudinal axis, a
lateral axis (66), a lateral direction defined as the direction parallel to said
lateral axis, said containment assembly comprising:

an outer covering layer (24, 26); and

an absorbent core (28) associated with said outer covering layer, and

closure means (36, 38) for anchoring the absorbent article on the wearer, said
closure means being joined to said containment assembily;

wherein said absorbent core (28, 728, 728, 728") comprises an anatomically
fow motion zone-fitting absorbent core having a longitudinal centerline (106},
side edges (98), a front waist edge (84, 784) having an abdominal point (112)
located on said longitudinal centerline, and a back waist edge (86, 786), each
said side edge having a leg segment (114) and a buttocks segment (116}, each
said leg segment having a substantially concave arcuate shape so as to
provide a narrowed crotch portion to fit between the legs of the wearer which
defines a croich point (108), said absorbent core being positioned within said
containment assembly such that the ratio of the longitudinal distance (B) from
said crotch points to said back end edge of said containment assembly to the
longitudinal distance (A} from said abdominal point to said crotch points is at
least 1.5:1; and

said closure means (36, 38) forms a primary line of tension disposed at an
angle (o) of greater than 5° from the lateral direction about the perimeter of the
low motion zone of the wearer to sustain the fit of the absorbent article

throughout wearing, said closure means being joined to said containment

assembly (22).
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71 19. The absorbent article of claim 18, wherein said back elastic
wai st feature has a substantially convex arcuate shape. 20. The
absorbent article of any of the preceding clainms, wherein said contai nnent
assenbly additionally conprises a front elastic waist feature

mtmt wai st

positioned in said front wai st region (50 “ﬁm‘
edge of said absorbent core, said front e g\ ure
conprising a front el asticized wai st band I cal Iy &tensible in a

direction having a vector conponent in gt |east t he | at er al
direction.
2. An absorbent article according to claim 1, wherein said ratio is form 2.0:1 to
3.0:1.
3. An absorbent article according to claim 1 or 2, wherein said angle (c) is from 5°
to 30°.
4. The absorbent article of any preceding claim, wherein said front waist edge (84)

of said absorbent core has a substantially concave arcuate shape such that
said front waist edge has a pair of laterally spaced hip points (110) and said
abdominal point (112), said back waist edge (86, 786) of said absorbent core
having a rectilinear shape or a substantially convex arcuate shape.

5. The absorbent article of claim 4, wherein the ratio of the lateral distance (H)
between said hip points (110) to the longitudinal distance (D) from said hip
points to said abdominal point (112) is between 6:1 o 9:1.

8. The absorbent article of claim 5, wherein the ratio of the said lateral distance
(H) between the hip points (11) to the longitudinal distance (D) from the hip
points to said abdominal point {(112) is between 7:1 and 8:1.

7. The absorbent article of any of the preceding claims, wherein said closure
means comprises a primary fastening system comprising:
a securement member (36) disposed adjacent each of said longitudinal edges
(54} in said back waist region (52), each said securement member comprising a
first fastening component (37, 1237), said securement member being shaped
and oriented such that said securement member provides a primary line of
tension at angle {a) to the lateral direction; and
a landing member (38) disposed in said front waist region (50}, said landing
member comprising a second fastening component (39) engageable with said
first fastening component, said landing member being shaped and oriented so
as to provide a primary line of tension at an angle (o) to the lateral direction,
REPLAGEMENT SHEET

17 SEP 1999




19. The absorbent article of claim20, wherein said front elastic wai st
feature (34) and said front end edge (56, 56") of said containnent
assenbly have a substantially concave arcuate shape. 20. The
absorbent article of claim20 or 21, wherein said front el astic wai st

feature (34) conprises an expansive turmy panel
havi ng force/ extension characteristics suc{ mmmg&g are | ess
than or equal to about 400 gransf at extensd oms o about
25mm and about 50 mMm 69

said landing member being positioned over said absorbent core so as to secure
the absorbent article as well as said absorbent core in a sustained position
within the low motion zone of the wearer.

8. The absorbent article of claim 7, wherein each securement member comprises
either an inner fastening member (1200) joined to said back waist region of said
containment assembly or a tape tab (36) comprising a fixed portion (122} joined
to said containment assembly and a tab portion (124) contiguous with said fixed
portion and disposed so as to be capable of extending beyond said longitudinal
edge (54) of said containment assembly with said first fastening component
(37) being joined to said tab portion.

. The absorbent article of claim 8, wherein said tab portion (124} of each said
tape tab has a proximal edge (126), a distal edge {128), and sidelong edges
(130), said proximal edge having a top point (132) and a bottom point (134),
said distal edge having an upper point (138) and a lower point (138), wherein
said upper point of said distal edge is disposed at an angle to the Iateral
direction from said top point of said proximal edge, and said bottom point of
said distal edge is disposed at an angle to the lateral direction from said bottom
point of said proximal edge such that said tab portion is shaped and oriented at
an angle to the lateral direction.

10.  The absorbent article of claim 9, wherein said sidelong edges (130) of said tab
portion (124) each has a curvilinear shape.

11. The absorbent article of any of claims 7, 8, 9 and 10, wherein said landing

member (38) has a modified chevron shape.

12. The absorbent article of claim 11, wherein said landing member additionally
comprises indicia means (144) for allowing said tape tabs to be properly
positioned on said landing member.
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13.

14.

18.

16.

17.

18.

R O

70

The absorbent article of claim 12, wherein said indicia means (144) are oriented
at an angle to the lateral direction so as to ensure a primary line of tension
formed at an angle to the lateral direction.

The absorbent article of any of claims 7 to 13, wherein said first fastening
component (37, 1237) comprises a hook fastening material and said second
fastening component (39) comprises a loop fastening material.

The absorbent article of any of the preceding claims, wherein said front end
edge (56, 56") of said containment assembly has a substantially concave
arcuate shape.

The absorbent article of any of the preceding claims, wherein said back end
edge (58, 58', 58”) of said containment assembly has a substantially convex
arcuate shape.

The absorbent article of any of the preceding claims, wherein said outer
covering layer comprises a topsheet (24), and a backsheet (26) joined with said
topshest, said absorbent core (28, 928, 728, 728", 728™) being positioned
between said topsheet and said backsheet.

The absorbent article of any of the preceding claims, additionally comprising:

a back elastic waist feature (34) positioned in said back waist region (52), said
back elastic waist feature providing elastic extensibility, and elastic side panels
{30) positioned in said back waist region, said elastic side panels being
elastically extensible in a direction having a vector component in the
longitudinal direction, wherein said closure means, said back elastic waist
feature, and each said elasticized side panel are aligned to provide a
continuous primary line of tension disposed at an angle from the lateral
direction.
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18.

20.

19.

20.
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The absorbent article of claim 18, wherein said back elastic waist feature has a
substantially convex arcuate shape.

The absorbent article of any of the preceding claims, wherein said containment
assembly additionally comprises a front elastic waist feature (34) positioned in
said front waist region (50) beyond said front waist edge of said absorbent core,
said front elastic waist feature comprising a front elasticized waistband
elastically extensible in a direction having a vector component in at least the
lateral direction.

The absorbent article of claim 20, wherein said front elastic waist feature (34)
and said front end edge (56, 56”) of said containment assembly have a
substantially concave arcuate shape.

The absorbent article of claim 20 or 21, wherein said front elastic waist feature
(34) comprises an expansive tummy panel, said tummy panel having
forcelextension characteristics such that the forces are less than or equal to

about 400 gramsf at extensions of between about 26mm and about 50 mm.
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ABSTRACT
ABSORBENT ARTICLES PROVIDING SUSTAINED DYNAMIC FIT

Absorbent articles such as diapers, incontinent briefs, training pants, diaper holders and
liners, feminine hygiene garments, and the like, designed to provide sustained dynamic fit about
the wearer during use as well as to improve the containment of body exudates and wearer
comfort/mobility. Such an absorbent article has an absorbent core preferably designed to fit
within the low motion zone of the wearer so that dynamic forces imparted by movements of the
wearer on the absorbent core are minimized. The absorbent article is also provided with a
closure system for anchoring the absorbent article on the wearer to sustain the dynamic fit of
the absorbent article throughout wearing. The closure system is designed so that a primary line
of tension, fitting at an angle to the body, is formed to secure the absorbent article on a wearer.
The absorbent article preferably further comprises elastic features for fitting about the
extremities of the wearer, including elastic waist features, elastic leg features, and elastic side
panels, that allow freedom of movement for the wearer as well as maintenance of forces about
the body to sustain the fit of the absorbent article. Preferred containment assembly (chassis)

designs are also provided.
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(57} Abstract

Absorbent articles such as diapers, incontinent briefs,
training pants, diaper holders and liners, feminine hygiene
garments, and the like, designed to provide sustained
dynamic fit about the wearer dwring use as well as o
improve the containment of body exudates and wearer
comfort/mobility. Such ap absorbent arricle bas an absorbent
core preferably designed to fit within the low motion zone of
the wearer so that dynamic forces imparted by movements
of the wearer on the absorbent core are minimized. The
absorbent article is also provided with a closure system for
anchoring the absorbent article on the wearer to sustain the
dynamic fit of the absorbent article throughout wearing.
The closure system is designed so that a primery line
of tension, fitting at an angle to the body, is formed to
sectire the absorbent article on a wearer. The absorbent
article preferably further comprises elastic features for fitting
about the extremities of the wearer, including clastic waist
features, clastic leg features, and elastic side panels, that
allow freedom of movement for the wearer as well as
maintenance of forces about the body to sustain the fit of the
absorbent article. Preferred containment assembly (chassis)
designs are also provided.
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