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E OF THE INVENTIO

The present invention relates to absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders ana
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
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,

' entit]ed"uispogabie Diaper” issued to Duncan and Baker on January

31, 1967, describes a disposable diaper which has achieved wide
acceptance and ‘commercial success. u.s. P;tent 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. o
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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 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/gapp1n§ and
sliding/s1ipping 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 zomes 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/s)ip 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 §s 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 nonmelastic
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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wearer. certain commercially -available absorbent articles have
been provided with elastic features about the waist, hips, or
legs. An example of a disposable diaper with an elastic waist

§  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

10 side panels to fit over the hips 1s disclosed in U.S. Patent
4,857,067 issued to Wood, et al. on August 15, 1989. The elastic
features are desigoed 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).

15 However, it has been found that absorbent articles having
elastic features also have 2 tendency to sag/gap and slide/slip
during use.

Thus, it would be advantageous to provide an absorbent
article that providee better fit, reduced leakage, and wearer
. 20 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 absorbeng article and/or the
absorbent core on the wearer during use.
. Therefore, it is an object of the present invention to
25 provide -n absorbent article having sustained dynamic fit about
the wearer during use by reducing the sagging/gapping and
s11d1ng/sl1pp1ng 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
30 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
35 wearer and/oﬁ to provide expansion of the absorbent article at.
those portions not fitting within.the Tow motion zone.
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' It is a further object of the present invention to anchor the
absorbent article about the perimeter of the low motion zone of
the wearer to achieve sustained dynamic fit. '

It §s 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 obj_ect of the present invention to provide a
closure system and containment assembly (chassis) design that
10 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

15 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

20 drawings.

SUMMARY OF THE INVENTION

- The present {invention provides absorbent articles such as '

25 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

30 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

35 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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throughout wearing. The closure system is designed so that a

. primary line of tensjon, fitting at an angle to the body, fis

5 formed to secure the absorbent article on a wearer -in a manner

that does not contribute to sagging or sliding of the diaper. The

absorbent article preferably further comprises elastic features

for fitting about the extremities of the wearer including elastic

waist features, elastic leg cuffs, and elastic side panels that

10 allow freedom of movement for the wearer as well as maintenance of

forces about the body to sustain the fit of the absqrbént article.

In a breferred embodiment of the present invention, the

absorbent core is designed to fit within the low motion zone of

the wearer (i.e., an anatomically Jow motion zone-fitting

15  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

20 - 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

25 ‘1ow motion zone to maximize the comfort for the wearer. The

absorbent core is a'lsp 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

30 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

35  puttocks 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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absorbent article of the present invention;

Figure 10 is a plan view.of a simplified diaper embodiment of
the present {nvention with the inner surface facing the viewer to
show the configuration of the barrier cuffs in a 2-folded

10  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

15  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

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

TA SCRIPTION OF THE INVENT

25
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
30  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
35 disposed of in an environmentally compatible manner). A *unitary"”
absorbent article refers to absorbent articles which are formed of
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wear er . 5 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 sué.h as
10  jincontinent 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

15 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

20  preferably comprising an outer covering layer comprising a 1iquid
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

25 ' 1eg 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

30 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 1located subjacent _éach first
attachment component 40.

35 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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52 opposed to the front waist region 50, and a periphery which is
defined by the outer edges of the containment assembly in which |
the longitudinal edges are designated 54 and the end edges are
designated front end edge 56 and back end edge 58. (While the
skilled artisan will recognize that a diaper is usually described
in terms of having a pair of waist regions and a crotch region
between the waist regions; in this application, for simplicity of
terminology, the diaper is described as having only waist regions,
each of the waist regions including a portion of the diaper which
would typically be designated as part of the crotch region). The

10- :

" 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 S0 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 S0 are designated front side par_le'ls 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 presebt
invention, the back side panels 64 are rendered elastically
extensible at an angle to the lateral direction as shown by the
Tines 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

VRS S5



l egs. An exanple of a disposable diaper with an el astic-waist 5 féature
whi ch has achi eved wi dé acceptance and commerci al success Tmsﬁma}mkﬂxm

in US. Patent 4,515,595 issued to Kievit and Cste
1985. An éxanple of a disposable diaper with an elastic
n

disclbsed in the previously nmentioned U.S. 3} Patent 3,860,

exanp

of a disposable diaper with elastic .10 side panels to fit over the hips is
disclgsed in U S Patent 4,857,067 issued to Wod, et al. on August .
15, 1989. The el asti (d:rectioﬁea(mue&caim desi glrteldkne:sseprmlirgarrdeﬁmaa r ast the

with the wearer's
article about the

v O iR T il S P RBET A

fit). 15 However , ﬁigunasl behows f oL emed aMmelm of tthe| étamavzmgin
elastic features al S%bavetha t6PIHEEE 24t EndS 24b TRk SNELLS 26 IRdve! Nength and Widthd

use.
5

10

15

20

25

30

35

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 z 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 Vaterally 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
pane1s'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 portidn 71 and a waistcap portion
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' waistband portion 71 and has a proximal edge 88 and a distal edge
90.  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,

10 by 5oining_ 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

15 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.

20 - 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

25 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

30 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

35 while theé 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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It is also an object of the present |nvent|on to -

i

about 2.2. As used herein, the term "staple length fibers® refers
to those fibers having a length of at least about 15.9 mm (0.625
in). Preferably, the topsheet has a basis weight from about 18 to
about 25 g/mf. 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
wherehy an element is dlrectly 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 joined 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 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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5 The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet is
1iquid 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;

10  peticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or pb‘lypropy‘lene 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

15 1liquids contained in the absorbent core that is treated on at -
least one side with a surfactant to allow 1liquids 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

20 order to provide a "zero strain” stretch laminate that forms the
elastic side panels. Thus, the topsheet is preferably
elongatable, most preferably drawable, but not necessarily -
elastomeric, so that the topsheet will, wupon mechanical
stretching, be at least to a degree pemanéntly 'e’longéted such

25 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.

30 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 laid,
meltblown, hydroentangled, combinations of the above, or the like.

35 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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absorbent articles sufhlmbaving adihipkness ofhfoon iabeut: 09k2-fm (Ot 6 aillshcto about

pants, diaper holdersoq&ﬂ mm (2 6nﬂ?§f fem ni ne hygi ene garnents, and the

like, designed to ) ) ’
' In a preferred embodiment of the present invention, at least

) a portion of the backsheet {is subjected to mechanical stretching

5 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

10 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

15  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

20  polyethylene. Particularly preferred materials for the_ backsheet

include blends comprised of about 45-90% linear 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

25 . designations X-8323, RR8220 blend for certain blown films, and
RRS475 blend for certain cast films.

" The backsheet 26 is preferably embossed (typica\Iy, 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

30 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
35  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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provide sustained dynamic fit about the wearer during ums&iiet\éﬁlﬁeen
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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

.'preferab'ly comprise an open pattern network of filaments of

adhesive as 1s 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, 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 viriety
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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hydrophilic gradients. superabsorbent gradients. or lower average
density and/or Tower average basis weight acquisition zZones; or
may comprise one or more layers or structures). The total
absorbent capacity of the absorbent core should, however, be

~compatible with the design loading and the intended-use of the

diaper. Further, the size and the absorbent capacity of the

- 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
entitied "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 Decemver 19, 1989; U.S. Patent 4,834,735, entitled
"High Density Absc-bent 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, 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 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



absorbent article preferably further conprises elastic features —— -f or—-—ﬁ

fitting about the extremties of the wearer including qugﬁs&wtsz
features, elastic leg cuffs, and el astic side panels that H@

of movenent for the wearer as well as maintenance of
body to sustain the fit of the absorbent artil8le.
enbodi nrent of the present invention, the absor bent core |s deS|gned
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absorbent core to  moltlién izoné*hds|defined rtormeannﬁmtonmrmneuf thérdody which
the absorbent . corde3pite, Eakis CaoVEReFRy BinahsP'sbit L {10Y "Hnlipried °6r
little or no dynamdergaesi yery ofittbe cratiorndihsy showr aimscFigure bAyather 1ow
slip. The 20 absprbep 160" foreS 18" BYirded Bit the dricalte "Rine! 1R Riypb&IsAPYIY
abdominal region connecting each anterior superior iliac spine,
*S*, through the crease or fold created by the rectus abdominus
muscle, hereinafter the abdominal crease, *I". The abdominal
crease is typically the fold or flexion crease of skin or muscle
10 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 {liac spine
through the perineum along the inguinal ligament under the gluteus
maximus {along the gluteal fold) to about the posterior inferior
15 {liac 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 inventioﬁ, the
20 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
25 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

30 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

35 ‘comfort and mobility. Superior fit is 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




‘having an arcuate concave shape to fit below or at the abdom nal
crease of the wearer. It is preferred that the curve of'l‘htslsmefhla@ﬁeenReplaced

wai st edge approxi mate the curve of the abdom nal crease arer
such that the absorbent core will naturally fit into the

zone.to maxi m ze the confort for the weareri9 The amior ent core IS
al so provided with arcuate concave side edges designed to fit in the
| eg creases of the wearer and to define a narrow crotch wi dth which
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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 motfon zone of the wearer. Since the absorbent

10 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

15 materials of the absorbent core’are not positioned in zofes

~ subject to wearer movement. L

The absorbent core 28 is shown in Figure § 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

20 edges 98. The absorbent core 28 additionally_ has a lateral

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

25  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

30 herein, the term "arcuate® refers to lines othéer than a straight

line although certain segments of the line may be straight line

segments. The term “concave® fis used to denote an arcuate line

wherein the normals to the curve converge. The arcuate concave

shape of the front waist edge 84 genera'l'ly corresponds to the

35 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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the back and to provide | ess gapping of the absorbent cor | lilback
to further enhance BM containnent. - E““HU ‘
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t he absorbent article is alsoggreferably pr

the wearer. The two_points of the front waist edge 84 farthest
away from the lateral centerline 104 adjacent the side edges 98
correspond to a point adjacent each anterior superior iliac spine

. of the wearer. Thus, these two points are designated “*hip points®
5 110. The third point 1is the point along the longitudinal
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

10  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

15 spines of the intended wearer. The abdominal point 112 is
longitudinally spaced inward from the hip points 110 by a

I 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

20  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

25 . 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 - § kgs: 6 cm - 12 cm; 6

kgs - 9 kgs: 11.4 cm - 17.6 cm; 10 kgs - 13 kgs: 14.5 cm - 18.8

30 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

35 . 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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Preferably, the closure system provides a primary |ine of THixShsdt Has Been R® lace

around the wearer that fits predom nantly within the | ow M“ﬁ“ \to
enhance the dynamc-fit and to anchor the absorbent core -
that rt will not slip/slide during use. The peynary | i ne or tension
established by the closure systemis_disposed at an angle on the

wearer. In a preferred enbodi ment of the present i nvention, the closure
systemis provided w tabsert@intdcdrepashichihas -Heen fountictalpprddmetie the arc of the
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the cl osure.system I s used. In a‘P gsgecglsa“yth p;gferred
enbodi nent of tMBe presehbe shape of t_hg side edg e 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 a2 leg segment 114 and a buttocks segment
10 116.
, 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
15 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 Tine 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
20 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 = a+bx+cx2+dx3+ex4+£x5+4gx6 wherein the.
25 coefficients a, b, ¢, d, e, f, and g are preferably: a =
-0.02015642, b = 0.02621513, ¢ = 0.055790377, d = -0.03472119, e =
- 0.034448752, f = 0.000858783, and g = -0.002250S.
In order to provide optimum fit of the absorbent core 28 in
- the low motion zone, the crotch points 108 are preferably
30. 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
35 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 ratio of the longitudinal
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points 108, the crotch width, can also be important in providing

5  improved fit on the wearer. While the crotch width can vary
wide'lj. it is preferred that the crotch width be 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

10 closed. However, reducing the crotch width reduces the amount of
absorbent material available in the zone 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

15 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

20 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

25 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

30 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 is contiguous
with the leg segment 114 and comprises that portion of the side
-edg.e 98 extending from the leg segment 114'to_ the back waist edge

35 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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lumbar curve of the back. In the preferred embodiment shown in

Figure 5, the buttocks segment 116 is essentially rectilinear (a
straight 1ine) and parallel to the longitudinal 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 parallel to the ‘lateral
direction. :

Thus, the absorbent core 28 bas an overall modified T-shape
that fits securely within the Tow 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 leg
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 dep{cted 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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absorbent core of the present invention. The absorbent core 728’/
has an overall “spade® shape. The front waist edge 784 has a
rectilinear shape generally parallel to the lateral direction.
The leg segments 114 are identical to the absorbent core shown in
Figure S. Each buttocks segment 116 has an arcuate convex shape
to conform most closely about 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
Tongitudinal distance between the hip points 110 of the front

waist edge 784 is significantly shorter than the Tlongitudinal

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
7287’ 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" shage. The shape of the absorbent
core 728’’’ is similar to the whale absorbent core shown in Figure
7A except that the back waist edge 86 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



di sposabl e di aper enbodi nent of Figure 1 taken through Iine 3 3-of - ———

Figure 1 in the front waist region; Figure 3A is nment ary
cross-sectional _view of an alternative elastic wai st EﬁBeeﬂRe' aced
enbotli nent t aken t hr ough line 15 3-3 of Fi gure 1 in the fnon l”,”,
region;, - Flgure4|sa5|rrpllf|ed pl &b vi ew of thed

di aper enbodi nent shown in Figure 1 show ng the absor bent core |n

relation to the chassis (contal ne

t
a plah view of the abdSFRRlS CRRyeE gmﬂasseﬁmg‘gm%& EG“C“E shape of e fm}ueed
6A is a front coronal edy€\860a1%ows thedfront endvedgecto be circﬁ:hewmwﬁryt dislbosed

anatomt cal featur oS o inL Ak o oo ane san BEARERERTTy e disposed
below the stomach so that the stomach will tend to not rub, abraid
s or otherwise press outwardly against the front end edge. In 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
j0 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
15 Tline 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 alte.rnative embodiment of a containment
20 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
25 convex shape, but also 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
30 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
35 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.



25 showi ng certain anatom cal features and the Iocatlon of the Iow

noti on zone; Figure 6Cis a side view of the b hwd'
show ng t he angle of the primary |ine of tension ére 'ﬁu

present i nvention; 30 Figure 7A_is a plan vi

al ternati ve enbodi nent of an absorbent &®re of the pr esent |nvent|on;
Figure 7B is a plan view of a further al ternative enbodi nent : of an
absorbent core of the es i nv ur e, 7C,

view of a still furt h«y?{'h t?‘é? PYers sgyie. E‘P’ﬂ)d&fm("b%"éﬁtsabst)r'beﬁge gsf@ed

of the present inventijanthe back end edge 58" corresponding to the boundaries of the.
central region 60 with the back side panels 64. This overall
shape of the back end edge 58" defines a “suspension bridge"

5 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 préferred
embodiment of this containment assembly 22%, the curvature of the

j0 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

15 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

20 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. '

25 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 zome. As is shown in

30 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

35  length 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



Figure 7D is a plan view of an even still further alternatlve
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is a plan view of a preferred tape tab useful in the mmﬂulm
5 Figure 9 is a front view of an altergatlve errbod
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diaper on the longitudinal centerline 67. This back length-
distance is designated "B". It has been found that the ratio of
the back length to the front length (B:A) is preferably 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 ratio
between the back length, B, and the front length, A, allows 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 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 d 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
s'lide/s'lip'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 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



Figure 10 is a plan view of a sinplified diaper enbodiment of  the
present invention with the inner surface facing the lem/%petﬂasBeen maFw th

confizguration of the barrier cuffs in a Z-folded 10 a cent
each end edge; Figure 11 is a cross- sectlona
o

ong
line 10-10 in Fi gure 10 showi ng the Z-f#&ded segrrent arrier

cuff in the ~back wai st region; - Flgure 12 is aplan vi ew of
oni g a1 tornar 1h-tadbe”SHimpy, STne eBrtsnsThRnS 2 B6Eng] posed “over "the
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alternative el astic stabdipzesciand maintains anchoring forces which maintain the
§ position of the diaper on the wearer such that the diaper 1s
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 s loaded. The angled
primary line of tension created by the closure system also imparts
10 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
15 of the angled primary line of tension) anchor the diaper,
particularly the absorbent core, in the low mction 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
20 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
25 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

30  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

35 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



configuration for the present invention. T. Sh t AI LED

DESCRI PTI ON OF THE | NVENTI ON 25 As used herein, t a”B“mRﬂ‘«wd
"absorbent article" refers to devi ces whi ch absorb and

exudat es,” and, nore specifically, refers to devices vvh|

against or-in proximty to the body of tpg wearer to absorb and

contain the 30 various exudates di.scharged fromthe body. The term

"di sposabl e - 1s used herein to describe absorbent articles which are

not * i nt énded tothe diapeder ekheorclosurer \system eayothus ccompeisecd aamber of

absorbent article (i.g;eedeBft ﬁE?edi'ﬂbeggﬁQmEOf&?'epﬁb\ﬁ%ﬁéieaq 3h§fid inmary line

of tension. For example, the closure system may simply comprise a
primary fastoning system. The closure system may additionally
5 anchor a pc . on of the elastic waist feature in the front waist
region, and, if desired, a portion of the elastic Teg cuff. Thus,
the closure system may comprise a full length fastener system.
Examples of full length fastener systems are disclosed in U.S.
Patent 4,701,176 issued to Wilson, et al. on October 20, 1987.
10. 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
15 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
20 least one landing member 38 disposed in the front waist region 50.
Each securement member preferably comprises a tape tab 36 having a
first f'astening component 37. The landing member 38 comprises a
complimentary second fastening component 39 engageable with the
first fastening component 37. An exemplary primary fastening
25 system wherein fhe 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,
30 1990. A primary fastening system having combination
adhesive/mechanical closure eélements 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
35 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,



single use and, preferably, to be recycled, conposted or otherwise 35—
di sposed of in an environnentally conpatible nmanner). A "uni cet Has Been Replaced

absorbent article refers to absorbent articles which are forne Lr%lml“‘“l“mnlmll
9 : ' .

and 2 landing member 38 having a second fastening component 39
comprising a reinforcing strip 92 Jjoined to the backsheet 26.
Exampies of such adhesive tape fastening systems are disclosed in

) U.S. Patent 3,848,594 entitled "Tape Fastening System Ffor

S 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

10  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

15 securement member also preferatﬂy 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 2 side closure on a diaper such as (i) a patch or strip

20 of a fastening component disposed to form a portion of the inner
surface of the diaper, an inner fastening member (e.g., VU.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 componetit poéitioned thereon.

25 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

30 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.

3/ 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

e



separate parts united together to forma. coordinated érﬁ’isi t B9 Been Re. 1?,1%%
er

they do not require separate mani pul ative parts |like a

and |iner. A preferred embodirent of an absorbent oar @'

present i‘hvention is the unitary di sposable 5 absorbent article, per
20, shown-in Figure 1. As used herein, Bhe term "diaper” refers to an
absorbent article generally worn by. I nfants and i nconti nent persons
that is worn about the | ower torso of the wearer. It should be

under’st ood, however, ofhtie ttlape tabsjoined to the aliapem 20sdurting mappfictabé)e t The
other absor bent aft'%'agé %5&9“3@5?&0 anbtHe? B WhicH s 'thd! RabOpdidibd 124 -

di aper hol ders and | hygl ene garnents

Figure 1 is a plan vildweof that %ﬂdaﬁér“m tape 4ab gpaiigueus to t'P’n\féH?q’ qertien
its flat-out, uncontnagtesatstigt ei£uosed ,somrashtelmstmme of idx¥esdiRg laterally

contraction puI | ?d Ouuthccﬁgt bc'eyrclmd llgngiQﬁanﬁ %ge Sk "and that is grasped by

the diaperer in securing the diaper 20 on the wearer). The tab

T | 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

10 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

15 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 anglé) to the lateral

direction from the bottom point 134 of the proximal edge 126. In

20 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

25 portion 124 on the lénding 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 }et allows low tape placement on the landing
membef 38 to minimize marking of the stomach, hips and legs of the

30 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.

3B 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



15 "the elastic is left in its relaxed condition) with portions of the
structure being cut-away to nore clearly show the conshmsmkﬂ&nB&thlmmdthe
di aper and with the portion of the diaper which facek al the
wearer, the outer surface, facing the viewer. As shown _
t he dfaper 20 conprises a contai nment assentd2y 22 20 p y conpr|5|ng
an outer covering |layer conprising a quuid per vi ous topsheet 24 and a
| i quid inpervious backsheet 26 joi ned th the topsheet 24, and an
absor bent core 28 as¥hutapédand tabouke30°, m°5€|t prefenylly, rb@WWerﬂbOﬁbfr efQr apdy

bei ng positioned betygRge me most t—embw aBduta20° ! e Wbihmb aRgRSbF C
side panels 30; elas 5 cuffs 3 el astic t fe 34: and a
cl osure system {){rtef"% &B E@ﬁf)r?%l Heprey t&/agstb g’i‘{ ﬁiﬂghé‘ﬁﬁé‘pem‘
The dual t ensi ozngﬂasgmmtag thaat eboutr 30 trtzbly twoRuse dheappinarys Vine of
Cotem ™S ! ClHRTh 0B Vory nPHAP LR Ehe RlpeP LY SR E) SALER
tape rotation or product rotation due to the non-resolved 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°. _
10 In a preferred embodiment of the tape tab 36 as shown in
Figﬁre 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
15 (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
20 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.) '
25 As shown in Figure 2, the preferred tape tab 36 also
o 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
30 prior to use. The tab portion 124 is preferably shorter in the
Tateral direction than the release portion. 140, preferably about 3
smm (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
35 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




preferably conprises a pair of securenment menbers, preferably—tape 30

‘second attachment conponent 42. The diaper 20 al so preferab

tabs 36, and a |anding nmenber 38. The wai st cl osure SY S BeenRe laced
preferably eonprises a pair of first attachnent conponents bﬁ“\‘m‘“ \\\“‘“

conprises a positioning patch 44 |ocated subj3ent each fi
attachnment conponent 40. 35 ° - The contai nnent assenbly 22 is shown to

have an outer surface

46 (facing the viewer |n Figure 1), an inner

surface 48 opposed toedge 54,tHa eentain sembodinents praferally wei ke andgiuxtagosed

a back wai st region
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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 closure system. _
In alternative preferred embodiments of the present
invention, the tab portion 124 or the entire tape tab may be

applied to the contaiment assembly 22 at an angle to the lateral

direction to provide the angled primary tension line desired. For
example, & rectangular tape tab such as is known in the art or a
fape 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



52 opposed to the front wai st region 50, and a periphery “whichis
defined by the outer edges of the contai nnent assenbly it mAASh@t“HasBeentR?ﬁaced

| ongi tudi nal edges are designated 54 and the end edges are

front end edge 56 and back end edge 58. (While the 5

wil |l "recogni ze that a diaper is usually deggribed in terns o avi ng a
pair of waist regions and a crotch region between the wai st regions;

~this_ application, for sinplicity of term nol ogy, the diaper is
described as havi nglesune Emtertsiomcfioros,of less than about 50 gramsf, preferably

less than about 30 gramsf, more preferably less than about 20
gramsf. '
Preferred materials for the tape tab comprise a polymeric
5 material, preferably a polyethylene film. Tape materials suitable
for use as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or
Y-9030 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
10 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
15 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
20 preferably combrising 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
25 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
30 such that the back side panel along with the securement portion
need to be folded over onto the release portion 1204. As shown in
F-igure 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
35 innér 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,




each of the waist regions including a portion of the diaper which 10 woul d
typically be designated as part of the crotch region). Thﬁ“sSheetHh{mﬁReplaced

surface 48° conpri ses that portion of the containment |
I s positioned adjacent to the wearer's body during use
i nner* surface 48 generally is formed by at 3§ least a port

topsheet 24 and other conponents joined to 15 the topsheet 24) The out er
surface 46 conprises that portion of t he contai nment assenbly 22 which
i s positioned away fthaninmer fastenipgimember mayihaye apy other shapes iscluding the
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: 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.
10 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
15 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.
20 The first fastening component 37 of the securement wmember
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
25 Janding member 38 to maintain the first waist region 56 and the
second waist region 58 in ar overlapping configuration to providé
a secure side closure for the diaper 20. Further, it is preférred
that a diaper fit a range of different size wearers and that the
fastening system be simple and easy to use. Therefore, the
30 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 position_ing
'35 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,



si de panel s which typically conprise the outer lateral portions of the
wai st regions. The side panels positioned in the fronﬂhmwmaiqhgﬁam

are desi.gpated front side panels 62 while the side
wai st regr on 52 are designated back. side panels ggﬂ!memﬂ' not
necessary that the pair of side panels or 36 each sr

I dentical, they are preferably mrror inages -of ' one of the other).

In a preferred enbodi ment of the present 30 i nvention, the back side
panels 64 are rentechanicall mipsune |efements sucheidsi hoak fasteniaggmatersatseor

|ateral direction as cfPWsPéhihGemateria'l's' Neghe@ive mat &l ©Nad rkl RitwR In [the

formelastic side panel's 30 I rection I rectiqn or
width) is defined as3fhe or 2 ‘éﬂ"‘bééitr oR Bg é‘fﬁeéfj"/ﬂe?m’%& e&&ls“{’enﬂ@ﬂ'ﬂtﬁe

66; the |ongitudi nal eadlb as Hereinafter d¥scribediwith péspeetotd)thecwaistdeosnne

as the directiong fgrallel to the longitudinal centerline 67;-and the

axi al System. '
The first fastening component 37 1is disposed on the

securement member such that it may be a separate member joined to
and associated with the securement member or a unitary member with
the securement member. For example, the topsheet 24 or the
10 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
15 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.
20 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
25  Kopp on September 9, 1986; and im 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
30 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.
35 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



di rection (Z direction or t hi ckness) being defined as the

di rection extending through the thickness of the di apahis&8kkef)Has Been Replaced
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and the back waist region 52 in an overlapping configuration. The
landing member 38 may be disposed anywhere on the diaper 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 also pass1ve!y 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 fasten1ng
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

L



whi ch the topsheet 24 and the backsheet 26 have length _and width 5 .
di nensi ons generally larger. than those of the absorbent core 28. The

t opsheet 24 and the backsheet 26 extend beyond the edgesThiySheetHa Replaced
absorbent core 28 to thereby formthe periphery of the Ilu uIﬂI ’II
assembly 22. The periphery defines the _outer pe S

ot her words, the edges of the containnent 10°8 assenbly 22. The periphery

conprises the |ongitudinal edges 54, the front end edge 56, and the
back end edge 58.

with the inner igjppdcte ZF@%:‘J rﬁ%’f%@f%\gﬁ\ﬁ%\%?nw\q ﬁwﬁg{’\e}egﬁ éj Icﬁ%ptethé2pr°"t
t opsheet 24 and wailsé eégaisn!iﬂ.l e@he:u‘étmdsfamhhg componenty 390 isDsetured to
cach elastic | acliE BALkshEL) b Grefefant) BChn etV SHEIRRER Telh ot
unitary wai st capona) stasankiaveo besmebeneipmdiseyssgde pi(dne aof alternative
el astoneric 5 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
10 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
15 comprises an adhesive attachment layer, the second fastening
component 39 of the landing member 38 pré?érab'ly compriﬁes 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
20 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
25 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 mar"kings which
have the capability, either inherently or with additional
30 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 entitled "Absorbent Article®
which issued to Hirotsu and Robertson on May 5, 1987 and which is
35 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




material. The elastic leg cuff 32 conprises.a gasketing - and a

ff 74
barrier Cuff_ 76. The barrier cuff 76 conprises a barrier gh f 1y Replagédn g
a proxinal. ‘'edge 78 and a distal edge 79, and a spaci IH il , er
80. The distal edge 79 is secured to the 39 topsheet 24 I rd

of the proximal edge 78 in the front wal st region 50 and preferably
| aterally outward of the proxi mal * edge 78 in the back wai st region 52

EUCh' that ]E][Ie b% ri egabgugé, Tt_ﬁodaﬂﬁm ahﬂe'unﬂllmhgcb totfhil&r tape Haibppad db!ﬂmizeﬂ
arrier cuff. e eLgstl | de < d e ener onpri se e’
back side panel 64 a*f a?r'l’% Yor préqvagmggaigi &ﬁgﬁ%gﬂﬁ%’ﬁﬁo;‘s@?%pwﬂra JI“
associated with the tedkia meanssléfe compriseca. combination of Fiififecerd igeometric
cross-sectional vie he.Qisaper S [ [ 2 3 apf
Flgure 1 in the {ronipebercilofbsland) db36Ers, Har Rl s Mo, Efims “of
di sposed bet ween & het@ddpshRars- 24 and t he

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

10 portion of the span of the front end edge 56. Further, when the
diaper 20 comprises a front elastic waist feature, the waist
ciosure 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

15 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. ' - :

20 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 §econd attachment components of the waist closure system act

2% to anchor the positional relatfonship 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 i:omponents 40) establishes a

30 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

35 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




backsheet 26,
feature 34 conprises a unitary wai stcap/wai stband 70 35

singl e piece of elastomeric material. operat qgel v auuﬂ ,l Huﬂ
a

topsheet 24. The unitary wai stcap/wai st band 70 has an

the topsheet 24 and the backsheet 26 extending béyond
the front waist edge 84 of the absorbent core 28. The This SheetlHasBées R
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employing an elastic waist feature (e.g., a waistshield or a
nonextensible waist feature) so as to maintain a nonextensible fit
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 initfal pretension (having

a vector component 1in 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 by
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 didper against the wearer’s waist throughout use.
In particular, during wearing conditions, the elasticized
waistband portion, in order to follow the movements of the
uear_er'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



12 72. The elasticized waistband portion 71Thié Sheet GlREBcak RapRb4
associated in an elastically contractible condition adj a I ront
end edge 56 by a waistband securenent neans (not shovvn) )H

adhesi,ve as is known in the art so as to for42an el a$t| band.
The waistcap portion 72 is contiguous--with the wai st ba.nd portion
71 and has a proximal edge 88 and a distal edge - 90. The proxi mal edge

88 of .the wai st-cap pettichment2 compdnented(e.g.,i theaftrssf attachimentntcomponendgds
56, preferably bet We?-‘é‘lz{a;g?eff Qﬂf)e . In'Rhé e‘iﬂG&inﬁﬂtOftfhEhﬁatapﬂorsPE&tngCS’f ned

and the front end edge ol ni_ng e wal s ortion

72 to the topsheet ZAT‘C'W" Zwsaﬁ Tfﬁf&’ﬁ{'emn the sdze ofothp "‘Qtﬁ,‘h(’ﬁsuﬁn"ea"ef
adhesi ve bead so as {fd the oferal adimewdion)/shapet bE theodiipRr orige € 15B&tion

distal edge 90 'SS 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
10 closure is formed, and to assure the maintenance of normal forces
app]ied 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
15 at the waist. In order to maintain normal forces within the front
elastic waist feature that provide for recovery of the front
elastic waist feature and minimize flipping out of the tensioned
front elastic waist feature (i.e., nonrecoverable rollover), the
Jateral spacing of the anchor zones would desirably be kept to a
20 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
25 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

30 lateral spacing is at least about 50 mm. The lateral spacing of
the first attachment components is most preferably between about
100 mn and about 200 mm. The lateral spacing of the anchor zones
js determined by measuring the distance from the innermost line of
securement (i.e., that line closest to the longitudinal centerline
35 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



di sposed longitudinally inward of the proximl edge: 88§ Rty laced |

vi ew shown, is not secured to any underlying el ements [ per,

particulakly the topsheet 24, so that the waistcap por[ m’ ul I Hﬁy be
. o

spaced away fromthe topsheet 24 so.as to foggpa hannel.
I's open and able to restrain, contain, and hol d body .exudates wi thin
the diaper. Areinforcing strip 92 15 secured to the backsheet 26 so

as to.formthe | andi ngr negepeat@r t40 impRevd Cthd ORAITIAIStandP dhamid Ovft t Bd
first fastening conponent. of tthe- t? eo(tgaaget?.rel ?asabl y adhere to the
second fasteni ng contaipnsat charasterist g'ﬁt r f3ReE-of the reinforcing
strip, wthout t earAsnghown [fucKiguregl f therwaistochisoge System Tdmpriselbeat
posi t1oned betveen  JBast B, Kesbral x Bh UeE. PHest atBachibhe cSfpanenss 49
reinforce the 5 |anddiatg 1mestoone- seqand stitachment: fcomponentt H2. baA;kghem.iln
Figure 1, the first attachment c.mponents 40 are longitudinally
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
10 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
15 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 :ne wearer while the line or zone
of tension dynamically created/maintained by the waist closure
system dynamically maintains the upﬁer waist closure during wear.
20 At least two anchor zones are created by the attachment
components when the waist closure is formed. These two anchor
"zones are laterally spaéed 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
25 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
30 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
35 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



The contai nment assenbly 22 is shown in Figure 1 as -— -——conprising the
main body (chassis) of .the diaper 20. The ltl% Replaced
assenbly 22 conprises at | east an absorbent core 28 y an
outér covering layer conprising the topsheet 24 ﬂ ﬁ et 26.
When-t'he absorbent article conprises a 43 Separate - ner,

the contai nnent assenbly generally - conpri ses the hol der and the |iner
(i.e., the contai nnent assenbly conprises one or nore |ayers. of

material to define h%thhﬂ@ra] Hucingi i détbﬁmdednby ROINAF e Theadistance
oo bent core?s" fepay thayinakvast edge of, 885 Ehthe, RrsP ALEEHRENL sobinend.
assenbly conpri ses toghehédinfermost edge of the other first attachment component.

Each attachment component comprises a fastening means that

S5 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

10 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

15 waist closure) while the oiher component allows for variable
locations of attachment to the fixed compdnent. This is in
confrast to a "fixed®" positioning closure which requires both of
the mating elements to be fixed in position such that the
componénts must be joined at a specific location each time the

20 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 little or no additional effort by the diaperer
after a suitable initial body/leg fit (side closure) is achieved

25 wusing 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
little or no additional effort but also to be positioned on the
diaper in an arrangement that creates/maintains the tensions

30 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

35 closure. Thus, the mechanical closure elements may comprise any
of the well known means for achieving a variable-position closure

e cardeaNaley



structure of the diaper with other features added to formthe conposi te
di aper structure. Thus, the containnment assenbly 22 for'imsshetthhthemﬁwiaF@O

general ly.conprises the topsheet 24, the backsheet HE‘“I‘F‘H

absorbent core 28. 5 The  topsheet 4424 i's conﬂ
feeling, and non-irritating to the wearer's skin. ur
topsheet is l'iquid pervious permtting liquids (e.g., urine) to readily

by mechanical engagement such as VELCRO or other hook and loop
fastening materials.
When the first attachment component 40 comprises a mechanical
closure element, the second attachment component 42 may comprise
5 *"identical® complementary mechanfcal 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
10 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 is used
15 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
20 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
25 be ﬁon-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 is preferably intended to
30 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,
35 or other materials as are known in the art. A suitable hook
fasten1ng material comprises a number of shaped engaging elements

JRER NP



penetraté through its thickness. A suitable topsheet -ray be e
manuf actured froma w de range of materials, such as p [Oﬁs foans; 1
p

0
.reticulated foans; apertured plastic films; or woven or}gdsy en Re la‘iﬁgbs
of natural fibers (e.g., wood or cotton fibers), synthe llm H
(e.g.s, polyester or polypropylene fibers), 4¢r a conbina tural
and synthetic fibers. Preferably, the topsheet is made of a hydrophobic
material to isolate the wearer's skin from15 Iiquids contained in the
absor’bent core thatpro§e itfingt F¥oRnadbacking! Sach @se the deomhelrbial 1§uravastabne
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of the topsheet is MinhgsutacMidingmeohManufdctucingt Conpanyi, nSLO Paot deMinhesota.
Dot £ 7000, RS ey Mo Be v an SR i

5 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 "Disposable Diaper Having An

Improved Fastening Device" issued to Scripps on July 11, 1989, and

. which patent is incorporated herein by reference.

10 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

15 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

20 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, 1991; which patent is

25 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, ;n-et'erably~

30 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

35 *"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




el ongat abl e, nost preferably drawabl e, but not necessarlql

el astoneric, so that the topsheet wll, upon asBeenR 1
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bonded by means \Bel linexpensive loop fastening material and a method of making such a

loop fastening material are descgibed 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 loop

10 fastening material may also be a2 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

15 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 Tlayer of adhesive material).

20 Adhesives useful in the present invention are preferably

pressure-sensitive adhesives. formulated to adhere to a surface at

ambient temperature by applying onTy Tight pressure. Particularly

ﬁreferrgd adhesives for use herein as the adhesive attachment

layer are hot melt pressure-sensitive adhesives as are known in

25 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-208S.

The attachment components may further comprise a combination -

30 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

35 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



known to those skilled in the fabrics art. A preferred topsheet
conprises staple | ength pol ypropylene fibers having a denier of
about 2.2. As used herein, the term"staple length fibers refers
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fastener having a textured fastening surface such as is disclosed _
in U.S. Patent 4,946,527 issued to Battrell on August 7, 1990.

The attachment components may alternatively further comprise
any other cohesive material or materials that are known in the art
for providing a variable positioning fastener capable of being
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 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
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 referenced U.S. Patent.
4,946,527 to Battrell. In each of these cases, the attachment
component is wunitary 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 hcok 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.



to those fibers having a Iength of at |east about 15.9 m(

Preferably, the topsheet has a basi s wei ght from about 1§m °“}“S
g/ nm2* A suitable topsheet is .manufactured by Veratec, ﬂ II“I |on
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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
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 correspondihg 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 -



ot her el ement by affixi ng t he el errent to internediate rrenber(_s)
in turn are affixed to the other elenent. In a preferred s%@énfﬁ%ﬂﬁced
of tkRe present invention, the topsheet and the backsHé ¢

directly to each other in the diaper 20 per“ohery and are “

joined togéther by directly joining . themto the absorb
attachnment neans (not shown). In an alternative enbodi nent, the
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R N T Tl e e
readily conformt®h tm:recgmnerburﬂd sampte thed 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
10 components 40, the positioning patches 44 are preferably
positioned between the topsheet 24 and the backsheet 26. In order
to provide a f1 exurally 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
15 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 préferab'ly, during manufacture of the
diaper, the positioning patchés 44 are formed of the same material

as the elastic side panel member 82 with the elastic side panel

20 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 1is completed. Thus, the
positioning patch 44 extends from the front end edge 56
longitudinally inward toward the lateral centerline 66. '

25 -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
30 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"

35 1{ssued to Freeland and. Allen on July 16, 1991. The material
preferably compriées the. three ply laminate described therein
comprising a central laminate of elastomeric hot melt adhesive,



30 contours of the human body. The backsheet prevents the exudates

whi ch contact the diaper such as bedsheets and undergar
backsheet rmay thus conprise a woven-or non\/\ﬁxen materi a
films such as thernoplastic filns of polyethylene or 35 po
or conposite materials such as ‘a filmcoated - nonwoven nmaterial .
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Wauwautosa, Wisconsin under the tradename 198-338, positioned

between two outboard 1lamina such as nonwoven fabrics.
Alternatively, the material can be a stretch laminate such as a
zero strain stretch 1laminate 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 accomodating 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®

"jssued 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 garmebt having side-edge-leakage-guard gutters
configured to contain free 1iquid within the garment. U.S. Patent
5,032,120, entitled "Disposable Absorbeant Article Having Improved
Leg Cuffs" issued to Freeland and Allen on Jh]y 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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or elastic cuffs described above, 1t 1{is preferred that each

“elastic leg cuff 32 comprise at least a barrier cuff 76 comprising
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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 leg cuff 32 additionally
comprises a gasketing cuff 74 with one or more elastic strands 75
hositioded 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 Jeg'
cuff useful in the present invention. (Figure 10 shows a
cohventiona1'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
coﬁtain 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

30

invention solves this dilemma by *Z"-folding and tacking down the

~ barrier cuffs in the zones adjacent the elastic waist features in

. 3%

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
containmenf of body exudates. As shown in Figure 10, the diaper
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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
10 the waist areas (adjacent the ends lOOO) 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
15 '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
20 comprising a barrier flap 77 and a spacing elastic member 80; and
a unitary waistcap/waistband 70. The proximal edge 78 is joined
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
25 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
30 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
35 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



25 designations X-8323, RR8220 blend for certain blown filnms—-and T

RR5475 bl end for certain cast filmns. The backsheet 26 1S, . genlaced |
pref erably enbossed (typically, to a cal i per of abouffhi§S 2 . i
mls)) and/or matte finished to . provide a nore clothli B '
Further, the backsheet may 30 perm t vap&Ps to escape fr t
core (i.e., breathable)- whil.e “still preventing exudates from

Posi t1 aned ad) acent Bhd garohiEciFe,menber 1016, sush "85, o SEBEE e tatk The
and is preferably jdiateral edgetod the usitary aatiattapgwaistbands 7Q nist jsinedndo theh
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tack. Thus, the barrier flap 77, and thus the barrier cuff 1076,
5 is Z-folded and tacked in a position that allows greater lateral
spacing between the barrier cuffs adjacent the ends 1000 in the
waist areas of the diaper. Further details as to the construction
and materials useful for the various features of this invention
are found in U.S. Patent 4,695,278 issued to Lawson on September
10 22, 1987; U.S. Patent 4,938,755 fssued 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
15 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
20 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
25 - 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
30 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.
35 In a preferred'embodiment of the present invention as shown
in Figures 2 and 3, each elastic waist feature 34 comprises a
unitary wafistcap/waistband 70 such as is described in U.S. Patent
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5,026,364 entitled “Absorbent Article Having Unitary Waistcap and
Waistband" issued to Robertson on June 25, 1991, and which is
incorporated herein by reference. The unitary waistcap/waistband

70 helps to keep the absorbent core 28 in close body contact in |

order to avoid gapping as well as controlling leakage at the
waist. A single (unitary) piece of material serves both as an
elasticized waistband and as a waistcap (barrier waist cuff).

This single piece of,m;terial 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 is 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 comprising
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 waisttap/uaistband 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

35

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

!
i
i



is disclosed in U S. Patent- 4,573,986 entitled [)spog Has Been Repiaced
Wi st- Contsai nment Garnent” which issued to Mnetola 10 MH

March .4, 1986. An exenplary attachnent nean§ of an

network of filanments conprises several |ines of adhesi ve fllanents
swirled into a spiral pattern such as is illustrated by the apparatus

d net hod h 3,911
Crtober 7. 1075 U, Ssubstanhiatly argusse csuet shis, 13oRirthr B giader thho
Novermber 22, 1978; arte Uusbar curv@abénthe hagk2am6a0 atbowecthet denshonahiforces
on June 27, 1gsgéthe prtﬁ&t}frﬁﬁé'&@'%asioﬁzeto P! @HvrRed Wd Ward the
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conbi nations of tiges@rifhryat§a€ G entionls Bieate tHeaen shapdshefofr the elastic
' waist features, each elastic waist feature typically has
differential extensibility along the 1longitudinal axis when
stretched in  the lateral direction. ~ The differential
extensibility allows portions to laterally expand to a greater

10 degree than other portions along the longitudinal axis. This

differential extensibility provides an abdominally compliant froat

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

15 the tensional forces in the back elastic waist feature at—the

approprlate angle along the wearer.

In an alternative embodiment, either or both of the elastic
waist features may simply comprise an elasticized waistband
comprising a portion of the topsheet, a portion of the backsheet,

20 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

25 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

30 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

35 waistband and a flexural hinge zone joining' the elasticized
waistband with the contaiment assembly, the elastic waist feature
334 preferably comprises an interconnecting panel -zone 300, a

preferably conprlse an open pattern network of fllanents § o adhesi ve as
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absorbent gelling m}ago{ellalzgﬁe 850 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

10 direction having a vector component in the lateral direction so as

to dynamic'aﬂy 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

' . .
)

15 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
20 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
25 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,
30 and a resilient member 316. In an especially preferred
" embodiment, the elastomeric member 314 i's‘.-preferab'ly 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
35 310 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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configuration and construction of the absorbent core ralp “mRelW“’
- the-absorbent core may have varyi ng callpe “ “!I“
17 . |

readily flexurally bend along the region in the pattern where
there are fewer bonds. '

In an alternative embodlment, 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 Jjoining the {interconnecting panel
zone with the contaiment assembly; and a second flexural hinge
zone flexurally Jjoining 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 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

25

30

35

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 laminate allows for expansibn 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
p1anar 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

JEPEEI N
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density and/or |ower average basis weight acquisition Zbi8kee Been Re ‘
conprise sone or nore |ayers or structures) The m

tible

absorhent capacity of the absorbent .core Sh§H however},
wi th -the design |oading and the intended-us€& of the draper Further
the size and the absorbent capacity of the absorbent core may be

varied to accommdatb%ly\gﬁ?r eh ure ?kﬂﬂr f§Mthe mdtaladlsS frh"t%ﬂ@core 3@9 ?he

An- exenpl ary -absor ben ruc or use as the absorbent
the present inventidHappek Sassadni EqHlaw,the Hees:antiomach Mméﬁﬁfﬁrércﬁh#

success is describedtrpfich 13nindeé cah ﬂs@lﬁeﬁﬁﬁivatedeﬁj Irﬂebﬁhich’lmt@%ﬁﬂhw

Absor bent Structures

1986. U.S. Patent 4h67g€r dht‘lgng/r\fa'[tsp ah a%gopﬁgnﬁﬁg‘?@éﬁ%ﬁecﬁm to

Dual - Layered Cor és" providel doffieeestiah, 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

10 than or equa) 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
15 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
20 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
25 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 maintaanlng the angled
30 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 apply{ng the diaper on the wearer so
35 that when the elastic side panels contract, tension is transmitted
from the elastic side panels through the waist closure system into
the front elastic waist feature. The elastic side panels further



15 Houghton, and Cellert on June 16, 1987; U. S Patent 4 888 231
entitled "Absorbent Core Having A Dusting Layer" issuedTh eetHas
Decefrber 19, 1989; U.S. Patent 4,834,735, entitled

Absor pent Menbers Havi ng Lower Density and Eguer

Acqui sition Zones" issued to Al emany and Berg on May 20 30 1989 and U. S.
Pat ent 5, 147,345, entitled "H gh Efficiency Absor bent Articles For

| ncontinence Managegpgyide &a&e@ffe@tmuagphcationLar/qme d¥ager %\zlh@é e¥8n if the
Sept enber 15, 1992; 'al so esciiﬁe abs

truc ar e
useful in the pr&dapareri publy s e a;g.ic s‘dﬁatp??"c]l,lléﬂ’ltseper (thg other
absorbent core is addning |apy'!31‘rcastomuc1$grmt2‘5caﬂan)l.r@eadlmqwis’lilﬂnﬂfemjestﬁ

compr ot ny & m xtur QUBIRGoutH wmide i | MBSk 20 B PRl pidsEte | inERlrt
such as di scl ose@ i prefarably hasp&hemlaApm i Eidei hﬂ@ér 38 dmoseﬁnmaheoback
entitled "Absorbent yajct pegion 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
- 10 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
15 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
20 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
25 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 1is Jjoined in a substantially
untensioned condition with the resultant laminate being subjected
to mechanical stretching sufficient to permanently elongate the
30 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
5,151,092. As used herein, the ‘term “zero strain" stretch
35 Jaminate refers to a laminate comprised of at least two plies of
| material which are secured to one another along at least a portion
of their coextensive surfaces while in a substantially untensioned



Article Wth Elastic Waist Feature and Enhanced Absorbency”, 30 " allowed,
filed on February 28, 1992, by Alemany and Cear. In ThlSShJEbEHﬁBeenRe laced

enbodi nents, the acquisition core may have any desired:
prefegably;snaller in top surface area than E&e stor the
storage core having the preferred shapes as describe er

Fi gurées 6A and 6B show front and rear coronal views of a mearer'

showi ng where-the | 0!2%@%? g@r%ﬁﬁgf ¢§Ea{€}gnngy'e£ﬁ ﬁhelgffﬂﬁefkmprasinng mdt2Mia)

nmotion zone is delin Bbnes
: which is stretchable and elastomeric (t.e., it will return

substantially to its untensioned dimensions after an applied

] tensile force has been released) and a second ply which is

5 elongatable (but not necessarily elastomeric) so --that wupon

stretching the second ply will be, at least to a degree,

permaneni]y 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

10 thereby rendered elastically extensible, at least up to the point

of initia)l 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

15 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 §,151,092.

Particularly preferred methods and apparatus used for. making

20 "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

25 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 lmpart A Varying Degree of

30 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 lateral

35 direction . (i.e., the elastic side panels are elastically
extensible in a direction having- a vector component in the
Tongitudinal direction). Preferably, the elastic side panels 30



dramnngs As defined by the anatonmy of the wearer, the "l ow nDtlon
zone" i-s defined to nean the zone or area of the body WHF cet Has

dynani ¢ novenents Temains substantially undeforned very '
littlesnoti.on. As shown in Figure 6A, the |ow5 nDtlon d by

the arcuate line in the hypogastric abdof nal regton connectlng each
anterior superior iliac spine, "S", through the crease or fold created

% the: rectus abdom pys pe stF&'&%&’ nh%ﬁ'e“???:@rabbbf SO48MhBkf Gﬁea??ef(eragly
e abdom nal crease I's |ca | exi.on crease
muscl e from about * 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
5 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
10 extensibility in a line at an angle to the body. (For a more
complete discussion of angled activation of the stretch ]amunates.
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
15 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
20 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
25 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
30 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

35 patch of elastomeric material (elastomeric patch) that preferably
extends through odly a portion of the longitudinal length of the
back side panel 56 so as to form an extension panel 146. As shown




10 created by the abdomen when the wearer goes into a Sitti ng

position. The | ow notion zone is bounded on each | at erhislShest 4 Replaced o
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wearer's MOVeMBNLS g,ctic 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

10 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

15 elastic side panels. (Altgrnative]y, 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

20 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

25 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

30 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

35 the boundary between the zones of different extensibility so that

the tension lines are each activated by the tape tab. The first

portion of the elastic side panel member is preferably activated



tend to push up the absorbent core over the buttocks into the 25 |[|unbar
curve to enhance the fit of the absorbent core and the di aper rather
t han *degr ade such fit. Figure 5 shows a plan view of a preferred
shape.for the absorbent core 28 of thqﬁpresent i nvention. The.shape
of the absorbent core is designed so that the absorbent core fits 30
substantially within the | ow novenent, |ow distortion area (the | ow

motioh zone) of the %Eg%gn}ln@fest BsciR3EE herdii %i@ﬁ‘%‘é&f%g@' *6’ the elastPWside .

notion zone-fitting sorbent core resu{ts.l_n better Q/da , |l ess
distorti on and novenkaselwfsuchethadseh BAed B RN, liing efcdpnsiopsts formed. The

bunchi ng and ropi ng @lcohéCpsrdiionmof cthel dlastitd sydeapane Wasembér $5 prefordbdyt
and nobility. Supe ?it [

core design. because iqlégﬁfélpé’ti Iﬁ'rr&%g I gtvfghfmg\t;lﬁea&e“ras%tivatimagigigﬁer;h{dt
that there is | ess gpgpiom, pbeferfabhy pargendicuipr i dhe line of activation of the
'- first portion, so that the elastic side panel members form an
elasticized thigh panel cipable of elastically extending along the
longitudinal edge of the containment assembly. The elasticized
thigh panels enhance fit and containment in the areas about the
10 1egs. 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.
15 In a preferred embodiment of the present invention, the -
elastic side pane) member 82 s substantially continuously bonded
to both the tbpsheet 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
20 topsheet 24 and those predetermined areas where the substantially
untensioned elastic side panel member 82 will be placed. In a
particularly breferred 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.
25 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
30 mechanical bonding, or any other method as is known in the art.
The diaper 20 i§s 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
35 the wearer. The tab portion 124 of one of the tape tabs 36 is.
then released from the release portion 140. The first fastening
component 37 on the tape tab 36 is secured to the second fastening
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component 39 oh the landing member 38 to affect the'side closure
so that a primary line of ter on 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 oberation 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,

: s?ide/s?ip on the wearer durxng use.

Figure 9 shows an alternative embodlment of a disposable
absorbent article of the present invention. The disposable
absorbent article of Figure 9 preferably comprises a pant-type
garﬁent (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
924, a second outer covering layer 926, side seams 900, elastic



fitting of the diaper on the wearer to taking the diaper off after 5

being soiled. Further, because the absorbent core is designed to fit
bel ow or i*nto the abdomi nal crease, the wearer's stomach has a reduced
tendency to push the absorbent core domn-ang cause the di aper to sag.
Thus, the absorbent core remains substantialTy Wi thin the | ow notion

zone of the wearer. Since the absorbent 10 core is subjected to |ess

dynani'c  forces causgluffy 9War§i elast EOWATEfeatHr a9&E dndCatAPSrBER 6P ©
is within the | ow motion zone, the absorbent core al so has | ess of a

tendency to sl unp or328. rope. Wearer confort - and nobility is
inproved due to the The ¢ostedament hadiskmbYy 922 RAbsotiendenepd® shaget B an
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absorbent core 28 i pastoownThe chatpinment assembilyr92gcpreferably comprises woven or
‘ nonwoven fabrics which are elasticaIIy 'ex;ensibIe 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
10 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
15 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 lTow 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
20 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
25 askemb]y 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, 1991, incorporated herein by reference.

0 | 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

35 of U.S. Patent 5,151,092 describing the flexure bending test and
the equipment used therein is hereby incorporated herein by
reference. |



front section 100, a back section 102 contiguous W th t'he front

section 100, a front wai st edge 84, a back waist edge 86, and §ide 20

edges 98. - The absorbent core 28 additionally has a | atemglsheet Has Been Replaced
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directioi\). 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

10 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 extension

15 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

20 invention. 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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segnents. The term "concave" is used to denote an arcuate |ine

wherein the normals to the ‘curve converge. The arcuate concave shape

of the front wai st edge 84 generalty Ttorresponds to the 35 abdom nal
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What is claimed is:

1. An absorbent article comprising:

a liquid pervious topsheet;
a liquid impervioxis backsheet joined with said topsheet;
an absoi‘bent core positioned between said topsheet and said backsheet; and

a barrier cuff comprising a barrier flap and a spacing elastic member
operatively associated with said barrier flap, each said barrier flap having

longitudinally opposed ends, a proximal edge, a distal edge, a first surface,

and a second surface, said proximal edge of said barrier flap being joined to
said topsheet, characterized in that a first portion of said barrier flap adjacent
each of said ends is folded laterally outwardly back upon itself to form a first
segment and a second segment, a second bortion of said barrier flap adjacent
each of said ends being folded laterally inwardly back upon itself at said

. second segment to form a third segment, said third segment including said

distal edge, said distal edge being joined to said topsheet laterally inwardly

from said proximal edge so as to form a Z-folded bartier cuff adjacent said .

ends of each said barrier flap:

" The absorbent article of Claim 1 wherein said first segment is joined to said

second segment by a first attachment member.

The absorbent article of Claim 2 wherein said second segment is joined to
said third segment by a second attachment member.

The absorbent article of Claim 3 wherein said first attachment member and
said second attachment member each comprises an adhesive tack.

The absorbent article according to any of the preceding claims additionally
comprising a unitary waistcap/waistband joined to said topsheet adjacent
each end edge of the absorbent article, each said unitary waistcap/waistband
being positioned over one of said ends of each said barrier cuff.




the wearer. The two poi nts of the—f+ont wai st edge 84 farthest anay-

fromthe lateral cen ent the side edges 98y, spon
to a*point adjacent m’"’ﬂﬂ mﬂgﬁi @ erior iliac spine ﬁﬁjiﬂ?iﬁeﬂjﬁﬁfd
i

Thus,s these two point$ afe des “hip points" 5 110.

point is the point along the |ongitudipal center

absorbent core 28 generally in line with t h88 navel of the wearer
typically defining 6he u'hu\absomtxmnidaofﬁhim 5 wheedintl said thivid segaerds joinedhe said
wearer. This point is ghﬁg% point” 112. It has
been found that the hip p %E{w%gtbandb glggﬂ Ral point 112 have
certain defined dinensions a rel ati oonships that do not vary

significantly acrosd- We'EP%?‘éSOWFm amcleeﬁﬁ?baarp Sovhergip isgjd first segraent !SI]‘?E‘eﬁltE said
points 110 are |aterall yechikhse@thent by a first attachment member.

8.  The absorbent article of Claim 7 wherein said second segment is joined to
said third segment by a second attachment member.

9.  The absorbent article of Claim 8 wherein said closure member, said first
attachment member, and said second attachment member each comprises an
adhesive tack.
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fromanother by a lateral distance, "H', less than or equal to about
the lateral distance between the anterior superior iliac 15 spines of

the *intended wearer. The abdominal point 112 is_ __ _-longitudinally
spaced inward fromthe hip points 110 by. a Iongltudlnal di stance, "D'.
It has been found that the ratio (H: D) of the | atiefbis SikktHaaPes Rbgiceden

the hip points 110, H, to = °~ the l'ongitudinal distance p
poi nts 110 and the 20 abdom nal point 11%!15% shoul d fal I tain
specified range in order for the fro I st edge 8 ol'l ow the _

abdom nal crease of the wearer. The ratio HDis preferably bet ween
about 6:1 and about 9:1, nore preferably between about 7:1 and about
8:1.. The distance between the hip points 110 can be easily 25

sel ected based on targeted wearers and is preferably between about 14
cm and about 24 cmfor wearers ranging fromabout 9 kgs to
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about 21 kgs. A table of ranges of hip point distances for gi ven

sizes of contenplated wearers is: birth - 5 kgs: 6 cm- 12 cm 6 kgs
- 9 %gs: *11.4 cm=-17.6 cm 10 kgs - 13 kgs: 14.5 cm- 18.8 30 cm 14 kgs
- 21 kgs: 16.8 cm- 24 cm Wile the curve connecting the hip points
110 and the abdominal point 112 can be any desired " “shape..i ncl udi ng
straight line segnents, it is preferred that the T®/H of the curve
generally follow the curve of the abdom n?’” creas H exbg'é;,ﬂcfound
that the curve follow ng the abdon nal g‘rease is g

having a radius sufficient to fit the hi p points gﬂy
abdom nal point 112. Using curve fitting t echni ques, a pl anar*®urve

(rotated 29[err] into the x-y plane of the

N
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REPLACENMENT SHEET . 21 absor bent

core) which has been found to approximate the are of the abdom nal
crease ts*a polynom al curve having the equation: y 1/ (a+bx2) wherein
the cpefficients a and b are preferably: a = 0.45763285 and b -
-0.021195617. 5 The shape of the side edges 98 of the absorbent core
28 are designed to provide a leg cut-out to fit ot HasBethRepla
creases of the |ow notion zone and a porti @/k3 preferaE“ﬂIi“l" ’”l II,
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over the buttocks into the lunbar curve of the back. The side edges 98
t hus each have a | eg segnent 114 and a buttocks segnment 10 116.

The I'eg* segment 114 has a substantially arcuate concave shape to fit
within the | eg creases. Along the arcuate curve formng the | eg
segnment - 114 is a point designated the "crotch point" 108... . ..which. . ...

corresponds to the narrowest portion of the absorbent core 15 28 in the
| eg segments 114. ‘Wiile the curve form ngdfild I eg - 18 as Replaced
i ncluding the crotch point 108, can be any desired s " ﬂ 'H

straight line segnents, it is preferred that the sha e

generally follow the curve of the | eg crease. It has been found that
the curve is generally an arc having a 20 radius sufficient to fit the .

crotch point 108 through the |eg creases. Using curve fitting
techni ques, a planar curve (rotated ‘ .
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3l[err] into the x-y plane of the absorbent core) which has been found

to approximate the arc of the leg crease is a polynom al curve havi ng
the équatton: y = a+bx+cx2+dx3+ex4+f x5+gx6 wherein the 25 coefficients
a, b, c, d, e, f, and g are preferably: a -0 02015642 b =
0. 02621513, ¢ = 0.055790377, d = -0.03472119, e =
0, 000858783, and 9 - -0.0022505. ’ I n order to ﬂﬁflt
of the absorbent core 28 in the |ow&gfg3on zone;
108 are preferably 30 positioned nore toward the fron bent
core 28 such that the front section 100 is preferably shorter in
| ongi t udi nal | ength than the back section 102. The front section 100
will thus fit lowon the wearer to fit below or at the abdom na
crease whil e the back section 102 preferably extends over the
buttocks 35 tnto the lunbar curve of the back. Therefore, the-crotch
poi nts : :

- 28

116\

Fig. 5



.’108 are preferably positioned forward of the lateral centerline 104
of the absorbent core 28. The ratio of the | ongitudinal

| ength of the back section 102 to the |ongitudinal |en th of ThHe: "~ -
A is Sheet Has Been R

. - B H"IlllIMIHIIMH"I
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Fig. 6B

Fig. 6A




front section 100 is thus preferably greater than about 1:1. ~The -
| ateral wi dth of the absorbent core 28 between the crotch poi nts 108,
t he, crotch W|dth can also be inportant in providing 5--+npreved. fit on _

the w&arer. = \Mi I e the crotch wwdth can vary wi del y’Thn‘sLhet ef erred

t hat* the .crotch width be narrow enough to . provide a ﬁiﬁ eplace

on the wearer as well as optimal - absorbency. It is ﬁlﬂt he
crotch width be small so that the ab§dd@ent core not

wearer's legs are 10 closed. However, reducing the crotch width reduces

t he anmount of absorbent -material available in the zone of typical
liquid deposition. |f highly.absorbent materials are used that provide
sufficient capacity in this portion of the absorbent core, the crotch

wi dt h can be greatly reduced so that the 8dot ch W|dth is 15 small enough




the |l eg creases when the legs of the wearer are closed..______Neverthel ess,
with nost absorbent nmaterials commonly used in di apers or other 7T
absorhent artlj.cles, the crotch width nay need to behigShker Has Beah Reflgted
width of the wearer's body with the |l egs 20 together so bent
core wll still have sufficient absorptive capacity.][] t he
I eg segnents, however, all ow the si %(7 ges to conformto the

notion zone | eg creases with mnim ll ching and distortion. 1In
alternative enbodi nents (and. especially with stiffer absorbent
material s), the absorbent 25 core may be provided with neans for

provi di ng enhanced bunchi ng of t he 59{72 mat eri al su.F{q]as pr edi sposed
score lines, notches, or 110 cut -outs of°Ymterial . r e absorbent -
cores depicted in the drawngs. iA4 _has been nd that the crotch

wi dt h shoul d prebgriably be flo greater than aboyt 3 inches (7.5 cm,
nor e ' ' ,

98
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30 preferably between about 1 1/2 inches (3.78 cnm) to 2 1/2 inches

(6.35 cm, nost preferably about 2 inches (5 cn. The buttocks
segnents a7t the side edge 98 is contiguous W th-the- Leg éegmam——-
114 and conprises that portion of the side edge 98n

| the
| eg segnent 114 to the back wai st edge 35 86. The bu
116 can be any desired shape. - ??rl? erably, t he
116 is designed so that the butt oc egnment 116 f|

buttocks of the wearer into the
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23 | unbar curve of the back. |In the preferred enbodi nent shown in
Figureg 5 the buttocks segnent 116 is essentially rectilinear (a

strai gt “line) and parallel to the |ongitudinal direction. The but-t ocks

segnment 116 is preferably rectilinear to allow wider 5 “elastic side

panels in the back wai st region. The back wai st edge-86-of. the

absorbent core 28 may al so have “a nu f differentThghgRes,. Jor .
exanpl e, the back wai st edge 86 may [jgﬂa]rg it s B

ﬁ\ ,ie ,lla;l‘ced

uate or rect
conbi nations of both. Further, recesses may be cut out M”
wai st edge 86 to control 10 bunching. |In a preferred e

shown in Figure 5, the
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back wai st edge 86 is rectilinear and parallel to the |ateral

di recti on. : Thus, the absorbent core 28 has an overall nodified
T-sh‘&ﬁé"--‘ .that-fits securely within the | ow notion zone of the wearer.
15 Figure 7A shows an alternative enbodi ment of an absorbent '
core of tHe present invention. The absorbent core 728 has an - overall
"whal e" shape. The front wai st edde 84 allrﬂjhe |l eg” segnents 114 are
i dent<i cal -to the absorbent core depict edli Figure 5. The buttocks
segnent 116 of the side edge 98 has a 20 substantially arcuate convex
shape to conform nost cl osely about t he buttocks. As used herein, -
the term "convex" denotes an arcuate |ine wherein the normats™to the
curve diverge. The back wai st edge 86 has a substantialTy ar cya_t:;@ﬁed-“z :

convex shape so. that the absorbent core 728 fits CQ‘_Q{S@{; S IR
| unbar curve of the | \\\\\\\\\\“ \\\\\\ c

38
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25 Dback of the wearer and so that the absorbent core shape enhances
t he fgrgatlon of a primary line of tension directed at an angle on

t he %aearerts body. . Figure 7B shows a further alternative
enbodi nrent of an absorbent core of the present invention. The
absorbent "core 728" 30 has a "nodified whal e" shape. The front wai st
edge 84 and side edges 98 are-identical to the absorbent core

depi €ted in Figure "7A. The back maig; gpge 86 has a substantially
arcuat e convex shape having a reces -41 wherein the recess 710 is

formed by a segnent of the back wai st edge 86 having an arcuate
concave shape. 35 this recess enhances contai nnent of fecal nmatter
deposited within the diaper.

-2 60— P——G 22—

22“




Figure 7C shows a still further alternative enbodi nent of an absor bent

core- of the present invention. ~The absorbent core 728" has an overal
"spade™shape. The front wai st edge 784 has a rectilinear shape
genetally parallel to the lateral direction. 5 The |leg segnents 114 are
i dentical to the absorbent core shown in . .Figure 5. Each buttocks
segnent 116 has an arcuate convex shape
) o | - 13/13
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to conform nost closely about the butt ockE:
an arcyate convex shape so-that the
confOrmai‘Iy i the | unbar curve of t
core ¥28 ":
directed at

he for
gle on

enha
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&N Abstnct

A Z-folded barrier cuff is provided to allow 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. The barrier cuff is Z-folded by
folding a first portion back upon itself such that a first segment
and a second segment is formed. A second portion is folded
laterally inwardly back upon itself such that a third segmeant is
formed. Thus, the Z-folded barrier cuffs are properly laterally
spaced in the crotch area and near the end edges while providing
sufficient height to properly contain body exudates.

5 This Sheet Has Been Replaced

TR II

(54) Title: ABSORBENT ARTICLES HAVING Z-FOLDED BARRIER CUFFS PROVIDING IMPROVED FIT AND CONTAINMENT




di scl osed r‘erei n,- it has been found that the spade absorbent core ®es3e-2728"

I s especiallly usefﬁ.
such as is shown i

further
i nvention. " The abso

shape of the 'absar*bent
Ir e

core shown in Fi
rectilinear shape’y

e &t

alAernati \"/er!

Ak VUERSlakeaSt T €t Ch chassi s absor bent i cl e
| Figure 7D shows an even still

l\ “‘5 of an absorbent core of the present
728" has a "nodified whal e" shape. The

core 728"'" is simlar to the whale absorbent
7A except that the back wai st edge 86 has a

Wi | e the absor bent cor.ggng]E alt‘hﬁ‘"%@?e‘*ﬁ%?%e%ﬁghﬁgeéﬁgdbﬁﬁﬁ%%ﬁ gged

in a contai nment assenbly havi ng \PROVHIYGSIMPBGVEINBIT AND CONBAKMMENT t i s

preferred that the contai nment assenbly al so have
better_fit the absorbent core into
reduce gappi ngsof the containmgnt ==
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certain shapes to

t-he-t-ew fett-pr—zongroftih rer
Aopern ST ZoTE o ine wear e

L. topaged ...
AT 1o paged 68,
1/‘3‘ 1o 1112‘3‘1 .3['3

ﬂ‘h {0 }'ji_'éiilﬁ,d T TIESTE

DATE C

The present invention relates to absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and

liners, sanitary hygiene garments, and the like, and more

© particilarly; to absorbent articles providing sustained dynamic

fit about the wearer.

BACKGROUND OF THE_INVENTION

Infants arid 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.S. Patent 3,860,003,
entitled “Contractable Side Portions For 'Disposab1e Diaper”,
jssued to Buell on January 14, 1975, describes an elastic leg cuff
disposable diaper which has achieved wide acceptance and
commercial success. C

I ST



35 assenbly. Thus, as shown in Figure 1, the contalnnent assenbl 22
preferablyihas a front end edge 56 having a substanti Bii§S e'Mfd S
concave shape and.-a- back end edge 58 having a substant

25 * - darcuate convex shape. The arcuate concave sh t end

©

10

15

20

25

30

'35

Howevér, 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 sagging/gapping and slldlngISIipping 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 uncomfortable to
wear. Further, the absorbent core and other stiff nonelastic
members 6f 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.



edge 56 allows the front end edge to be circunf erentially dispoé" T
about the stomach of the wearer and can preferentially Qﬂhﬂmmd
bel ow t he stomach so that the stomach will tend to.not EE“U

ot herw seypress outwardly agai nst the front end edge. - | ﬂ
particularly preferred enbodi nent, t-he stomach will over
primary line of tension so that hoop stresses3agalnst -t he di aper
controll ed and sust ai ned. The back end edge 58 preferably has

arcuatre convex shape so t t he di aper dge-
58 is oriented diagonally'® 9(%5 c¥|°y maLs o 'é“%‘ﬁe f\lﬁfpgbs”gg"‘taﬁg é\oetsh rﬁ??ﬁ &
of the wearer. Thus, wéIﬁebackeMmt commpreiably i availablepabserbentr avtindesi have
supported through the

contai nment  assenbl y 28 snalrplg&gf ‘i*itiﬁcb't?ﬁiés ff?]tureEOaWu?V%E Wﬁst hips. or

erin
noverments and to anchbegst. heAang*m Qrvfmi ydispgsahlendiager: with s &Bé&ﬁct Héis

wearer fromthe | gnbagefiufy Cwtithi ks Rekteved wide acceptance and commercial success
js 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 gxample of a disposable diaper with elastic

10 side panels to fit over the hips is 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).

15 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

- 20  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. |

. Thérefore, it is an object of the present invention to

25 provide n absorbent article having sustained dynamic fit about
the wearer during use by reducing the sagging/gapping and
s1iding/s1ipping 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

30 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 shéped to fit within the Tow motion zone of the

35 wearer and/oﬁ to provide expansion of the absorbent article at.
those portions not fitting within the Tow motion zone.




over the hips to under the abdom nal crease. An arcuate—cef’rvex shape
for the back end edge 58 al so tends to.reduce gapping 1aced

tHa
wai st region 52. Figure 12 shows” an alternatl ‘S%e
contal nment 20 assenbly shape of the present inventign

end edge - 58' has a substantially arcuatg convex sha
curvature of t he back end edge .bei ng continuous from one Iongl t udi nal
edge 54 to the other longitudinal edge 54. Thus, not only the central

regi on” 60 of the contai nngat {Q3SAlAther BB edta%fstlﬂhpﬁuﬂ GHedrtion o amdhoeXthe

shape, but also the ba e the s hape,, Thi.s
shape configuration féﬁsqrﬁ?éngag’&?&#d ‘gﬂ hgﬁ @er of t{“he]s QE‘%‘[ nogong of.
a.continuous prinmary theavearert ¢nsachiew samtaangd @dynamic fita t he body of the

yearer since { ggef orees nat i§°8! ¥Eﬁla'f9pa\érh%bjm of CRRE | PHAEAL CHIVERt Rin to
5 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

10 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 preseht invention to
provide a containment assembly (chassis) design, closure system
and an absorbent core.shape cooperating to reduce sagging and

15 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

20 drawings. |

SUMMARY OF THE INVENTION

- The present invention provides absorbent articles such as '

25 diapers, incontinent briefs, training pants, diaper holders and
liners, feminine hygiene garments, and the Tlike, 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

30 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

35 motjon 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



30 the containnent
diaper and the initial fit since the back.end edge 56 metttaasBeenRe la
foll ow the-curve of the shape of the body of the wear er a

tabs 'naturtally follow the angle of the |anding rrerrber ’

assenbly 22' inproves the application of the

shows «a further alternative enbodi ment of the present |nven |on
contai nment assenbly shape wherein the back end edge 58" has an
arcuat e convex shape in the central region 60 and a separate arcuate
conveX shape in each syatkmsteic gnoherin@l.the absorbent article on the wearer to
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sustain the dynamic fit of the absorbent article about the wearer
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 4in a manner
that does not contribute to sagging or sliding of the diaper. The
absorbent article preferably further comprises 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 breferred 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 likely to sag/gap or slip/slide during use since the absorbent
core is positioned in the area of the wearer kaving little or no

- dynamic motions or forces tending to cause it to gap or slip. The
20 -

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

Yow 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 prov_ide less gapping of the absorbent core in the

back to further enhance BM containment.



26 Wth this overall shape, two inflection points, "t";—are-definee-
in the back end edge 58" corresponding to the boundariesyfg

central region 60 with the back side panels 64. This ov %mﬁ%ﬂlelae%ﬁ
t he back énd edge 58" defines a "suspension bridge" 5 saﬂ llmgm .
addi tizon, the front end edge 56" has a suspenshon bri ! g

an arcuate concave shape in-the central region 60 and a separate
arcuate concave shape in each front side panel 62 thereby defining two

i nfl ection points,

assenbly 22", the curv
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| N FAgBePI1sed plan PRACSH ERMveR! st SFurRMr P tRat ive
embodiment o? an absorbent core of the present invention;

Figure 8 s 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 érticle of the present invention;

Figure 10 is a plan view.of a simplified diaper embodiment of
the present fnvention with the inner surface facing the viewer to
show the configuration of the barrier cuffs in a 2-folded
arrangement adjacent each end edge;

Figure 11 is a cross-sectional view taken along 1ine 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 1s a plan view of 3 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.

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
varjous 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 recycied. composted or otherwise
disposed of in an environmentally compatible manner). A "unitary"”
absorbent article refers to absorbent articles which are formed of



10 central region 60 of the back end edge 58" matches the urva{ﬂfé-

of the central region 60 of the front end edge 56". Mor&SSheetH labeg
the curvature of .the back side panels 64 ndatches the LﬂﬂﬂH t he
front’ side’ panels 62. Wth this arrangenent, it is e

manuf act ure the di apers continuously on a high speed 15 production |ine
since the side panels can be inwardly fol ded &nd t he di aper folded in
half with only one cut needing to be nade to formthe arcuate end

edges such that the single.cut _for ' n " Of 0N

di gper but al-so the flﬁaﬁ?“ércﬁd péﬂgser@égé)&oﬁotgga‘"t rtng ?gﬁéeﬁugnr&?gmggrgﬁifg S0
addi.tion, there is nothatt ébeyrader hot pequizedseparate apantpudative tparts ndiks a
to be thrown away due sbpatitg h?]ldersdﬁag’l eput Aabrmerwimsmaﬁnélbgga,ym%ﬂfgﬁﬁt

o “skil1 in the  CVarticiecsb thY Peesimorinuation (6 i HRMarEndiseRsable
and the front 5 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
10  jincontinent briefs, training pants, diaper holders and liners,
feminine hygiene garments, and the l1ike. .
- Figure 1 is a plan view of the diaper 20 of the presen
invention in its flat-out, uncontracted state (i.e., with elastic
induced contraction pulled out except in the side panels wherein
15  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
20 preferably comprising an outer covering layer comprising a 1iquid
pervious topsheet 24 and 2 liquid impervious backsheet 26 joined
with the topsheet'ZQ, 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
25 ' 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
30 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 located subjacent each first
attachment component 40.
35 ‘The containment assembly 22 is shown to have an outer surface
46 (facing the viewer in Figure 1), an inner surface 48 opposed to
thé outer surface 46, a front waist region 50, a back waist region



end edge which allows such manufacturing ease. S been found
that there is a preferred relationship betmeen t he “d
absorbent core 28 and the placenent of the back end

cont ai nnent assenbly 22 to provide the preferred anch

product about the wearer and the = fit of ﬁﬂe absorbent core in the Iow
noti-on zone. As is shown in 30 Figure relationship is

defined by two |ongitudinal dlstances on t he contai nnent assenbly

22. The first distanceg,i I C r d -
point 112 of the %thZp roggcr‘\tédggpée % ﬂarﬁgterg?] ﬁngeggaoetnﬁgh?angmcﬁa*s
crotch points 108efinedhdysthe @&gése@ssm tthe epdainnest assemblp. in Which

front 35 length di Sftgecsfoﬂgsndeﬁiagnea@é% afe desTBﬁatf‘eﬁcsl'daﬁh Stth%nféﬁdlédgebeare
| ongi tudi nal distance

ween, t | at | i npecgtin
points 108 and a poi ndedignated HErant eﬁ §§ 15'8 E é‘ end egge 58. (ﬁhi e tt]he
5  skilled artisan will recognize that a diaper is usually described

in terms of having a pair of waist regions and a crotch region
between the waist regions; in this application, for simplicity of
terminology, the diaper is described as having only waist regions,
each of the waist regions including a portion of the diaper which

. - 10 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

1S  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

20 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

25 yregion 50 are designated front side panels 62 while the side
' panels in the back waist region 52 are 'des'ignated 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

30  jpvention, 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

35  direction (Y-direction or length) being defined as the direction
parallel to the 1longitudinal centerline 67; and the axial
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t he Iongitudinal centerline 67. This ~back length
It has been found that the rahisehdafﬂasBeentHeiaced

I

direction (Z-direction or thickness) being' ‘defined as the
direction extending through the thickness of the diaper 20.)

Figure 1 shows a preferred embodiment of the diaper 20 in
which the topsheet 24 and the backsheet 26 have length and width
dimensions generally larger than those.of the absorbent core 28.
The topsheet 24 and the backsheet 26 extend beyond the edges of
the absorbent core 28 to thereby form 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 ‘Iongitudina'l 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 sing!e'piece of elastomeric
material. The elastic leg cuff 32 comprises z 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 ‘l’atera]ly inward of the proximal edge 78 in the front
waist region S0 and preferably laterally outward of the 'proxilna‘l
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 1is a cross- sectlonal 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 vaistcap/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 portien 71 and a waistcap portion



than about 1.5:1, nore preferably bet ween about 2.0:1 amrd-about 5— -3707 1

with a target for nost diapers of about 2.5:1. This ratif. cpeet Hdd8E adedl ©
back length, B, and the front length, A allows the ' | 8
to be positioned in the lunmbar curve of the back and M t

edge 84 of -the absorbent ‘core 28 to be pb&itioned at
abdom nal crease of the wearer. Thus,. 10 a line of tensi on (primary line
of tension) can be deyel oped around the wearer fromthe | unbar curve

of theé back over the hfps The ?Bsﬁﬁﬁ‘éﬁdtﬁé‘ abepodi nBPTidPRAsE t o sanepeiRtivRlY
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waistband portion 71 and has a proximal edge 88 and a distal edge

90. 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,

10 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

15 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.

20 - 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

25 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

30 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

35 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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15[err]. As di scussed hereinafter, the closure syste

create 20 a line or zone of tension causing a hoop force EE

| unbar curve of the back over the hi ps to under the abdom

to formthe anchoring function. Thd4di aper 20 is provided W|th a
cl osure system (cl osure means) .for anchoring the diaper- about the
wear er_throughout the 25 diapers use so the diaper has a reduced
likelihood to sag/ gambeuti 2.2. Assusedchiereiip, dcbe.tﬁgmusréamerﬂsnaﬂb@b@'%y@tfem
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tension is disposed g an angeGy@n b REMILIGRT Pap@P LOBRIY 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

10 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

15 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 joined directly to each other in the diaper

20 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.

25 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

30  contours of the human body. The backsheet prevents the exudates

. absorbed and contained in the absorbent core from wetting articles
which contact the 'diaher such as bedsheets and undergarments. The
backsheet may thus comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or

35  polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet .is a thermoplastic




of the wearer (an angle to the lateral direction of the di aB&heet Has Been

C
that the primary line of tension extends from around the lacs
of the back.(the small of the back) over the iliac 35 Cre , ﬁﬁlﬂ
to below the line of the abdoninal crease. Thus, the

d
tension is 'disposed in the zone of m nildal changi ng body di mension, a

sust ai ned wearing position

: structure of the diaper with other features added to -form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

-3 The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’'s skin. Further, the topsheet f{s
1iquid 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;

10 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

15 1liquids contained in the absorbent core that is treated on at -

Jeast 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

20 order to provide a "zero strain® stretch laminate that forms the

elastic side panels. Thus, the topsheet is preferably

elongatable, most preferably drawable, but not necessarily -

elastomeric, so that the topsheet will, wupon mechanical
stretching, be at least to a degree permanéntly_elongéted such

25 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.

30 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 laid,
meltblown, hydroentangled, combinations of the above, or the like.

35 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



28 (i.e., the primary line of tension is not disposed over the
abdonen-or 't he gl uteous maxi nus which increase and decr edBés Sheet Has Been Replaced

di nensi on during novenent), such that the primary line .of !
stabilizes and mai ntains anchoring forces which maintain t j'g n
l1Tkely to slide

of the diaper on the wearer such that the diaddr is .un
or slip downward during the entire ti.ne of use due to.the novenents of
the wearer or to the force of the i ncreased wei ght of the diaper when

it is 1oaded. The angl£idm havipgiardhicknesse off fromnabout C.032tme (0,5 mits)ctosabout

systemal so inparts 1 ) f horing force on the diaper tending to
pul I the di aper ugo'ggi]tnﬁg‘\%bd;mgf@ﬁd t hus counteract the weight force of

the | oaded = diaper, sinbeat h@éh?ﬁaﬁ?b?qiﬁé“bﬂﬁE’PPSPB?&S%&S“H'WEH%r“ least
conponent _ a portion of the backsheet is subjected to mechanical stretching

s 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

10 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

15  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 wmethod

consistent with ASTM D-638. Thus, preferred polymeric films for

use as the backsheet contain 3 high content of linear low density

20  polyethylene. Particularly preferred materials for the_ backsheet

include blends comprised of about 45-90% linear 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

25 _ designations X-8323, RR8220 blend for certain blown films, and
RR5475 blend for certain cast films. " S

" 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

30 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

35 attachment means (not shown) such as those well known in the art..

for example, the backsheet 26 may be secured to the absorbent core



in the |longitudinal direction. The normal anchori mss}fe&ﬁ? R

created by the primary line of tension (another vector co aced
the angled primary line of tension) anchor the di w m ,I
parti‘cul afly.the absorbent core, in the |ow notion zone si

nor mal- anchoring forces act conpressively to-ggsh the absorbent core
toward the body. These nornmal anchori.ng forces thus assi st ~in

mai nt ai ni ng the fit of the diaper as well as reducing | eakage 20 “since the
absorbent core is nui rggabpnadunifoeh adat fmioas i layehiof adhie8ive, a patteledylaybircof

the anchoring for ces AEENEpoal EF AFHR"pb ) sElPHEE ings,  SHERIL (B RRBES of
body di mensi-on is not adheslvasi righesives whighchavesberp fibundgtoe the patisfiagtarynare
of tension which coul GaGakReurRd by° CeRByry Mihesivas2N IREPEH ohumtifsCt OhiéYand
enbodi mrent of the closure sysStem t he present vention, the primar
line of tension i@  marketed as C_enturyagﬂ; and’ by K., Fulter Company of gt. Pauly,
Minnesota and marketed as HL-1258. The attachment means will
preferably comprise an open pattern network of filaments of
adhesive as 1is disclosed in U.S. ~Patent 4,573,986 entitled
*Disposable Waist-Containment Garment® which issued to Minetola
10 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
15 4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S.
Patent 4,842,666 issued to Werenicz om June 27, 1989.
Alternatively, the attachment means may comprise heat bonds,
presshre- bonds, ultrasonic bonds, dynamic mechanical bonds, or any
other suitable attachment means or combinations of these
20  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

25 98, a front waist edge 84, and a back waist edge 86.

The absorbent core 28 may be manufactured from a wide vériety
of liquid-absorbent materials commonly used in dispoSab'le diapers
and other absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable

30  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

35 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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or more layers or tructures) The total
absorbent capacity of the absorbent core should, however, be

‘compatible with the design loading and the intended-use of the

diaper. Further, the size and the absorbent capacity of the

- 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 {s 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 Decemoer 19, 1989; U.S. Patent 4,834,735, entitled .
"High Density Absc-bent Members Haiing 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, 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 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 1s de11neated by the shaded zones in the



29 t he di aper.

The closure system nay thus conprise a nunber of
different fastening systens-for providing an angled pri nnTMsﬁHe&?lasBeenR
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drawings. As def1 J g;« the anatomy of the wearer,.the “low
motion zone® is defined to mean the zone or area of the body which
despite dynamic movements remains substantially undeformed or
undergoes very little motion. As shown in Figure G6A, the low
motior 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

‘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 2one 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
Jumbar 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 1{s 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



Exanpl es of full length fastener systems are di scl osed huS  Patent
4,701,176 issued to Wlson, et al. on Cctober 20, 1987. 'ﬂﬁ}ShéobHasBeenReplaced

preferably, as is shown in Figure 1, the closure system
dual "tensi‘on fastening system designed to create the ry
line -of tension as described herein and to dynam ca

create/maintain tension, preferably another angled l'ine of t ensi on,

through the elastic waist feature 34 in the front 15 waist region 50
(herei'nafter, front ahsesbent waretis designeyl o cdver those pawtsf obntheelwaarers

wai st feature al so hi‘r?at%hlztﬁ:'aﬂeﬂedl‘mf fd ‘the least movemé?ﬁ ﬁp@rﬁgn#@ ih' SHipE

1, the primary fasteni ystem conpri se

preferably tape tab 91 “El §Bé"se%ﬂ°§djth?,%nf“ can é’&cﬁ%ﬁ‘rﬂjﬂ?@udfm téﬂgéﬂmiﬂn

the back waist regi opiftdng dMthedidfer bedhe wiaeet atladtmwetﬁeeaia%%rcmpmd

'n the front wai 3t "5 %on 5 FurEmer cCa Eeer?:ﬁe absonp nt @ore %s ges% ned to
conprises a tape~“tab 9,301 ﬁa a ’ 9

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

10 core is subjected to 1less 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

15 materials of the absorbent core’ are not positioned in zomes
subject to wearer movement. . .

The absorbent core 28 is shown in Figure $ 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

20 edges 98. The absorbent core 28 additionally has a lateral
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 correspooding to
25  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

30  herein, the term “arcuate" refers to lines othér 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

35 abdominal crease and is defined in an anatomical sense by three _

points on the front waist edge correspondin_g to three points on



conplinentary second fasteni ng conponent 39 engageabl e vmt t
fasteni ng conponent 37. An exenplary primary fastening

first fastening conponent 37. The | andi ng menber 38 conpr i, gﬁll HasBeenReplaced
wherein the first and second fasteni ng conponents each %

mechani cal -cl osure el ements conprising hook a2@ | oop f ast eni ng
materials is disclosed in U S. Patent 4,963, 140 entitled "Mechani cal -
Fastening Systems Wth Disposal Means For D sposable Absor bent

Articles i ssued to Rolthe twaamennd Theriwsppointscef othe frent wadst 1mige. 84 faxthest

primary  fastening a3yptfiom tmvl'aearalceme?meonm adjacent the side edges 98
adhesi ve/ nechani cal cl osure scri

f
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primary fastening systéeniconprises an a
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

10, 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
15  spines of the intended wearer. The abdominal point 112 is
longitudinally spaced inward from the hip points 110 by a
'1ongitud1na'l 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

20 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

25 _ 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 - § kgs: 6 cm - 12 cm; 6

kgs - 9 kgs: 11.4 cm - 17.6 cm; 10 kgs - 13 kgs: 14.5 cm - 18.8

30 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

35 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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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 as-
0.45763285 and b = -0.021195617.

The shape of the side edges 98 of the absorbent core 28 are
designad 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 = a+bx+cx2+dx3+exd+fxS+gxb wherein the.
coefficients a, b, ¢, d, e, f, and g are preferably: a =
-0.02015642, b = 0.02621513, ¢ = 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 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 low 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



conprising a reinforcing strip 92 joined to the backsheet1hs etﬂasﬁg@m@laeal

of such adhesive tape fastening systens are disclosed in

3,848,594 entitled "Tape Fastening System For 5 Di sposab ﬂgm ed
to Buell on Novenber. 19, 1974; and the adhesi ve tape t

strip,” and-i ndi ci a neans di scl osed in U X2 Patent Bl 4, 662 875 entltled
* Absor bent Article* issued to H rotsu-and Robertson on May 5, 1987.

Each securenent nenber of the mary fastem&g systemis 10 intended to
provi de a fastening mlanssthf of &egag«:lhge@h!@m Zitagthe lopghtudinalsJength ofothe'-

provide a secure, ters@E‘%i)bn foo Yfﬂ‘&h@?'p‘?eferabl’f’sdrbh%i‘ 'i]ﬂan absift glpsure

for the diaper that anc ors t &[Ormﬁ ore m)t | on zone
of the wearer. Thus, the The Eééﬁﬂe#é ° SOF rF%"észs etygan Lbg gpotch
conponent . Each 15po$:ﬂssurlesqartme crotokrwidth s @xanpabfec babinportantprinspoviding

means  for 5 _improved fit on the wearer. While the crotch width can vary
widely, it is preferred that the crotch width be 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
10 closed. However, reducing the crotch width reduces the amount of.
absorbent material available in the zone 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
15  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
20 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
25  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
30 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 is contiguous
with the leg segment 114 and comprises that portion of the side
-edg_e 98 extending from the leg segment 114 to the back waist edge

35 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



posi tioning the fastening conponent adjacent t he Iandlng member so

to achieve the side closure. Thus, the securenent nenberTma eet Has B

any of the well known conflguratlons and- neans for ET
closure on a diaper such as (i) a patch or strlp 20 of a

conmponent di sposed to forma portion of the i#de surface of the

di aper, an inner fastening nenber (e.g., US. Pat ent 4 610 682 i ssued

to Kopp on Septenber 9, 1986; and Pat ued t
Farris on July 21, 1084ybas curve of ttgﬁ)eb“k i ihe iatariee; sebodimagt ‘shown in

conponent IOOSlmtjI oned trh@meeors the buttock@\ssa‘gheum 116nisiezgentially mch‘linear (a
securerent orer D SHELAY yipely 98 BT, o BRE 1Ry clynd{ et 8BEiOh e
provide a prinmary |inéuttocksofsegnentsildd is hprefehablyherectiildpear to aldow wider
angle ‘to the |gterghaseic sfid pandis in the'back Waiteheqigl 36 Is generally
shaped and oriented
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

10 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.

15 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 leg
segments 114 are identical to the absorbent core depicted in
Figure 5. The buttocks segment 116 of the side edge 98 has a

20 sybstantially 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
absarbent core 728 fits conformably in the lumbar curve of the

25  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’

30 has a "modified whale" shape. The front waist edge 84 and side
| edges 98 are identical to the absorbent core depitted 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.

"35 This recess enhances containment of fecal matter deposited within
the diaper.

Lo



30 to allow the first fastening Corrponent 37 to engage?the second
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Figure 7C shows a still fuLther a]ter%ative embodiment 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 generally parallel to the lateral direction.
The leg segments 114 are identical to the absorbent core shown in
Figure 5. Each buttocks segment 116 has an arcuate convex shape
to conform most closely about 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 86 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



31 of the tape tab joined to the diaper 20 during manuf actwe}--_'rhe_._ﬁ______

tape tab 36 ‘has another elenent which is the tab portion 124~

that end of the tape tab contiguous to the fixed portion - Replaced
di spdsed so as to be capable of extending laterally 5 out mr ”i,‘ :
the I-ongitudinal edge 54 and that i's grasped By the dia

securing the diaper 20 on the wearer). The tab portion 124 has a

proxi mal edge 126 contiguous-to the fixed portion 122, a distal edge

128, &nd sidel ong edgedrctade conmex shape.pr fhe REFUAt8 EOnCaRe Hshapa Qfoﬁhﬁoﬂrﬁﬂt end
132 and a bottom poi nt edge4 56 1%ows the front end edge to be circumferentially disposed

about the stomach of the wearer and can preferentially be disposed
below the stomach so that the stomach will tend to not rub, abraid
5 or otherwise press outwardly against the front end edge. In 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
10 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 otherwige 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
15 line 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 tn the
back waist region 52. '
' Figure 12 shows an alte.rnat'lve embodiment of a containment
20 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
25 convex shape, but also 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 temsion at an'angle
to the body of the wearer since the forces may resolved along the
continuous curve of the back end ed_ge. Furthef, this shape for
30 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
35 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.



10 distal edge 128 has an upper point 136 and a |lower point 138. 1In
preferred enbodi nents of tape tabs of the present i nvent i dHisS
portion 124 is shaped and oriented at an angle to the Iatejﬂ in
direction'to insure the formation of the primary line of t

as Been Replhced
Wi
angle-to the lateral direction. Thus, the upp point 136 15 of the distal .
edge 128 is disposed at an angle to the | ateral direction fromthe top

03 of the di stal edgeniaethes ayarmicthave, tugl iSHEET oo iias. rescire fofined
the same angle) to theid aher Bdck end eigee88t croriresponditg hot tinboohdalridsbfothe.
Si'delong edges 130 ar ecentral ragig SFOREATEH aﬁgfﬁﬁ*?ﬁp%”%ﬁ% adptE poveran
fol | ow t he di aper shapkaof/ the | back ende edger 88" definescat c"suspensigh ebridge”
gir;gg[yolni t“ﬁeof s SRBRLONIRDRIYILIAR [hY TRbALTendORRgh OSENNRT I Nuspension
' ' 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*. 1In a preferred

embodiment of this containment assembly 22%, the curvature of the

j0 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

15 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

20 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.

25 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

30 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

35 ~ length distance is designated °A". The second distance is the
longitudinal distance between the lateral 1line connecting the
crotch points 108 and a point on the back end edge 58 of the




wearer, and to allow the diaperer to conveniently apply the tab 25
portion 124 on the |anding nenber 38 so as to acconmbdat élhjs/heet Has Bee emcgp
n

design. Further, the curved shape of the sidel ong edges “Bm m‘
tab portion 124 allows high tape placenent in_ the back

52 yet- all ows | ow tape placenent on the | andi menber 38 to minimze
mar ki ng of the stonmach, hips and |legs of the 30 wearer to inprove the

O ot et P2 of . i Tnop oy} cent PPN THEE BaBE tength-
positioned too | ow ondistanpe oidudesigmatéd I"" couitdhas been cfoand thatt tie Iretio of
1t “has been found" ¢ hathd Heveky Jfiotn $E e, front, 1ERER° (B Ny, bhererably, greatse
of the tab portion 12%hamabokt 4iSsla|maxrggprefesally betweeababout 2.¢:dr tandnaboat
shoul d be Iess than agogdy Qi &l tarigeeifRorahdst BEIpEPETOf about 2.5:1. This ratio
between the back length, B, and the front length, A, allows 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,
10 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, e,
between the line connecting the lumbar curve of the back and the
15 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
20 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
'25 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
30 'throughout wearing. As shown in Figure 6C, the primary line of
tension is disposed at an angle, @, 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
35 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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fit of the diaper on the wearer. A tab portlon 124 havi
greater than about 30 tends to cause the pri rrary Ilne
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and about 30[err], rmre preferably between about ~ 1(
nmost preferably about 20%to app ffmxShcatPhsBmiﬁ\F
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(i.e., the primary line of tension is not disposed over 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 duri’ng 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 tensfon) 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 Zzone 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 temnsion 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 anm
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



5 tension to be very narrow thr'ough the tape tab which may T}ﬂsgﬂl:et[mil
tape rotation or product rotation due to the non-resol ved form
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in the tape tab. The tape tab would also not follow the a Hm ,I
|

prodict to set up the angled primary |line of tension of ap
15. 1@ - In a preferred enbodi nent 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 dinension, the tab portion 124 is about 35 nm
(1.375 in) long in thetheatddapér.di Thet ctosuransystee mayerthus compniselt & oémbehne of

e betumen e peodSHFRAOLIANIRL, gty FhoTRER o iRy, Mg v
the distal edge upper QfotensioBe £an example, the glpsure systep mayesimply compoise a
the tab portion 124 ispapeey fA3¢=-%ihg systémil THe LTuiUré Usystem Mhpt additionally
between the top Py nt aln?t’: of a the. on of the elastic waist feature in the front waist
region, and, if desired, a portion of the elastic leg cuff. Thus,

the closure system may comprise a full length fastener system.

Examples of full length fastener systems are disclosed in U.S.

Patent 4,701,176 issued to Wilson, et al. on October 20, 1987.

10. 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/ﬁuaintain tension, preferably another angled

line of tension, through the elastic waist feature 34 in the front

15 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

20 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 VTanding member 38 comprises a

complimentary second fastening component 39 engageable with the

first fastening component 37. An exemplary primary fastening

25 system wherein fhe first and second fastening components each
comprise mechanical closure elements comprising hook and Toop .

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,

30 1990. A primary fastening system having combination

adhesive/mechanical closure clements 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 inventfon as is shown in

35 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,



bottom point 134 of the proxi mal edge 126 and the upper point~136 20 "0or
| ower point 138 of the distal edge 128 is about 13 nm (0.5 i N)ppis Sheet ak!BGen Replaced

di sta] edge 128 of the tab portion 124 may al so be provi ded
rounded corners to elimnate the possibility of harsh corner u
cont.acting the wearer's skin so as to prevent 3¢t onach and I

mar ki ng.) 25 As shown in Figure 2, the preferred tape tab 36
also . conprises a release portion 140 joined to the topsheet 24. The
rel ease portion. 140 andowslinddng atembert3®rhavirg to secondiviastiening comprndati 39

duri fact t t | f ' .
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(adhesive attachnent |ay l'am n
use. The tab portion Examples of such aashesiveotane fastenheg systems;aee gisclosed in

direction than the religgse meedd 03,448)590" enti€¥edy =hupet Rastening™Syétend For

'n) ina preferreds en%c%csjiwérs%me aﬁaggrq\AQs'sJ]edF 'tguéu%l?’of.?lovember 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 S, 1987. .

Each securement member of the primary fastening system is

10  intended to provide a fastening means for engaging the landing
member so as to provide a secure, preferably a variable
poéitioning, 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

15 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 (1) a patch or strip

20 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 poéitioned thereon.

25 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

30 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.

35 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

cwdama



124. (Alternatively,

that it is easier for the di aperer to initially grasp t @fhsamn 5 n
the tab portion 124 may be | onger i '
direction so that the grip ‘tab on the distal edge 128

porti‘on 124 extends beyond the rel ease portion 140.) | The
portioen 140 extends inwardly fromthe | ongit g nal

10

15

20

25

30

35

of the tape tab joined to the diaper 20 during manufacture). The
tape tab 36 has another element which s 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 longitudinal 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 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. 1In
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 anglé) 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 tadb
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 a]lows high tape placement in the back
waist region 52 yet allows Tow 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 less than about 30°, preferably .between



33 edge 54, in certain enbodiments preferably upto and juxtaposed
over a portion of ‘the elastic side panel nenber 82 so 'm?éﬂheéthesseenk@aded

carried by the tape tab 36 is transferred into the el; asil!"%umiﬂg'm
red

nmenber 82°resulting in more effective distribution of 5

forces created by the closure system 32In alter
enbodi nents of the present I nvention, the tab.portion 124 or the
entire tape tab nay be applied to the contai nent assenbly 22 at an

angl e to the |ateral about i remdu 8bouto 307 ovmare tpmefenal e dbetweemr aboubndfbnand
line desired. For 10;pea78P € modt "reFerdyy adbolf PR | afd %Bﬁﬁbx@.ﬁaté thé‘%lé of

the art or a tape.tab_haVing any ot her shape be rotated
respect to the gﬂEr&f e é(‘,i?%'n ofnthe a’fﬁ?l"gédn&) tahcPerdion; Hﬁarh“i“g an
assenbly such angle greater than about 30° tends to cause the primary line of

5 tension to be very narrow through 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 would alsd not follow the
angle of the product to set up the angled primary line of tension

of approximately 15°.
10 In a preferred embodiment of the tape tab 36 as shown in
Figdre 8, the fixed portion 122 is between about 28 mm and about
30 mm Yong 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
15 (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 'longitudina‘l distance between the top point 132 or the
. bottom point 134 of the proximal edge 126 and the upper point 136
20 or Tower point 138 of the distal edge 128 is about 13 sm (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.) '
25 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
30 prior to use. The tab portion 124 is preferably shorter in the
Jateral direction than the release portion 140, preferably about 3
mn (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
35 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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that the tape tab I s disposed at an angle to the | ateral direction
preferably between about 5[err] to about 30[err], preferabl Y

e
. ! ) |fs l%@@l—ﬁbﬁt&\ ced -
15[err] to about_20[err], to provide an angled primary |liné
Wil e such a tape tab will adequately work with nany enbodi maﬂi“\mwnu “
present invention, it is not as preferred as tB® tape tab I'n
Fi gure 8. The flexibility -of-the materials making up the vari ous

20 posrtions of the tape tab has al so been found to be inportant in -
avoi di ng skin marki ng efge %4, dpscemrtainaerhodimentscprgfaralily gpite and -juxtaposed

tabs have a tendency t%ﬁagtﬁcﬁ%i&kid’f the'CAakbRY s18€ piitle] memberCB2 PLS that the

2ai ht the. tape tab. P8 (AxIed B, Jhe Laphotas 36, inHanstonred alptes b elastic
i nportant design paranmg§gé pganel tdemben (82 resultisgsinomord efifectiant di strehition of
due to the high tengion er et Sfing forces created by the closure system.
In alternative ' preferred embodiments of the present
invention, the tab portion 124 or the entire tape tab may be
“applied to the contaiment assembly 22 at an angle to the lateral
direction to provide the angled primary tension line desired. For
- 10 example, & rectangular tape tab such as is known in the art or a .
iape 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 §° to about 30°, preferably from about
15 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
20 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
25 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
30 - 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 _breferred test method for measuring the
35 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, sbou’ld have a Bending



the diaper along the side panels because of the elastic side — panels 30
and the fit provided by the diaper 20. Thus, in an ‘e SpieStiear HayBeen Replaced
preferred enbodi nent of the present invention, at |east 30 aﬁ%&“i‘ mgmn
124, and preferably the fixed portion 122 and the rel e
are manufactured frommaterials which are 34 extrenely fl I"e. 1Te
the flexibility of +the tape tab- materials can be nmeasured in a
nunber, of ways, it has been found that there is a preferred test
met hod for measuri ngFlditre3Bxtenk fori Fofdd wfoTesshehdrmpbottalsOngtasical prefekiblng -
Bortions of the | 1essclian,aBiyt o GREnsk BbE drfer Iyl 1fs, hn gt 20
have a Bendi ng gramsf. ’
Preferred materials for the tape tab comprise a polymeric
5 material, preferably a polyethylene film. Tape materials suitable
for use as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or
Y-9030 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
10 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
15 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
20 preferably comprising a layer of adhesive disposed on it to form
the side closure of the diaper. The release portion 1204 serves
to protect thé 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
25 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 pane
64 such that only the securement portibn 1202 need be fé]ded over
or the securement portion may be secured to the back side panel
30 such that the back side panel along with the securement portion
nged'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
35 inner fastening member 1200 has a generally rectangular shape and
" §s disposed at an angle to the lateral direction to enhance the
formation of the angled primary line of tension. Alternatively,



Fl exure Extension Force of |ess than about 50 gransf, preferably " “Tess
than about 30 gramsf, nore preferably |less than about 20 1asBeenRe;ilaced

Preferred materials for the tape tab conprise a polyneric, g ‘“mﬂ“m ““‘\\

pr ef er‘abl y a polyethylene film Tape materi z;lss suitable |

the inner fastening member may have any other shape, 1nc]u’ding the
shape of the tab portion and release portion of the tape tab shown

in Figure ) and Figure 8. The inner fastening member 1200 may

. alternatively not be disposed at an angle, while the first

5 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.
10 Thus, the fixed portion is secured to the inner surface of the
containment assembly and coated on fts 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

15 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.

20 The first fastening component 37 of the securement member
forms the closure between the securement member and the
complementary second fastening component 38 of ‘the landing member
38. Thus, the first fastening component 37 provides a means for
engaging the complementary second fastening component 39 of the

25 Janding member 38 to maintain the first waist region 56 and the
second waist region 58 in ar overlapping configuration to providé

a secure side closure for the diaper 20. Further, it fs preferred
that a diaper fit a range of different size wearers and that the
fastening system be simple and easy to use. Therefore, the

30 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 poéitionjlng

'35 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,




for use as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or - 7Y-9030- as
are available from the Mnnesota Mning and Mhﬁémﬁéﬁekﬂ"ﬂpp&?eqpany

of St. Paul, Mnnesota. Preferred tape tabs i ncl udi
pressure senS|t|ve adhesive for the first fastening 10 ﬂﬂﬁfg’wﬂﬂm
available ‘from the Mnnesota Mning and36 Mnufa

under the code nunber XPF-3062. A preferred - release portion incl ude
t hat avail able-from M nnesota M ning and Manuf act uri ng Conpany under

the cdde number KS-OOmshanical closurggalemenbs ssushsasrhagk: £astening: mateotilseor
of a securenent 15 eFad¥eni i ngﬁmk 'dmsemeoiaateﬂb?s %‘%Chlf-@'ﬁmm "FTtRe

curface 48 of Pﬂiamiiﬁriﬂh&%pﬂﬁatgow e rRLRechanical| Fdorien @i enenss,
has a secur ement egefir akOherein@teradéscrabed o tmSesppet ttloOIthel\?ﬁét cVosure
securenent portiom 129)25th|§s a first fastening conponent 1237 .

The first fastening component 37 1is disposed on the
securement member such that it may be a separate member joined to
and associated with the securement member or a unitary member with
the securement member. For example, the topsheet 24 or the

10 packsheet 26 may be manufactured from a material that wechanically
engages the landing member 38 (the topsheet 24 or the backsheet 26
being 2 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

15 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.

20 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

25 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

30 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. |

35 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



20 preferably'conprisihg a layer of adhesive disposed on it to form
the side closure of the diaper. The rel ease port.ion 120ﬂ,,s$g£evﬂﬁgeenneia&d

protect the first fastening conponent 1237 from contam n or to
use of thé diaper. The securenent portion 1202 is E!Hﬂam }HE Ided
over onto:the rel ease portion 1204 during 2%7 manufactu t he
user would release the securenent - portion 1202 fromthe rel ease
portion 1204 prior to use. The securenent portion 1202 need not be
Joined to the back siazd phedlack waisB4'esunh52 Hat ammwyrtalppiugacunéﬁgnnatimrtiTha
1202 need be fol ded oygying nenBle 1P waFCHE ARAbsAhHRrT%Hn Dohed AHEG 20050

t he back side panel e pane al ong
securenent portion longnagditt Gab@ﬂﬂéﬂﬁé@eowrﬁiﬂﬂé mmere$®a&§et®wmwb¢ﬁ the

1204. As shown in - gidel EWs«aréL?andt e?eﬁsmynwarmmeboémanina BHgE e odire.
laterally ou%mafé%éyeigéb et Nehe 92 nding member 1%gf'be(ﬁmgposed {nCthe back
posi tion of d
waist region 52, in the front waist region 50, or in any region or
zone or on any element of the diapef 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

10 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 1is
achieved, so that an angled primary 1line(s) of tension is

15 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.

20 The landing member 38 can assume varying sizes and shapes.
In a preferred embodiment of the diaper 20 as j§llustrated 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.

25 The landing member 38 comprises a fastening component (second
fastening component 39) engageable with the fastening component of
the securement member (first fastening compohent 37). Thus, the

" fastening component of the landing member 38 (second fastebing
component 39) may be manufactured from a wide range of materials

30 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

35 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

FRIUFE. YO N
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f or mati on of the angled primary line. of tension. Alternatlf i
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38

joined to the external surface of the backsheet 26 in the front
waist région 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 alfernative
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 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 preferadbly

-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 mai'kings 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 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



the inner fastening nenber may have any ot her shape, inclﬂ ing t msmhapeﬁ
of the tab portion and rel ease portion of the tape tab sh ef

h
qgd 1
and Figure, 8 The inner fastening nenber 1200 may alter HF be
di sposed at an angle, while the first 39 fast eni ng

may fofm such an angl e. In an alternative enbodi nent of the tape
t abs descri bed herein, the fixed-portion and the release portion may

conpri se the Samiaei 2N o ST bw Aingll Bt FashienTngi afFﬂtﬁumelzaexmpb?ﬂmed
the tab portion exten %ateral] outwardl)é theb& ft d|n
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Coati 0 Fuch hat L0Gkhall PUbAD, THY HEIARE b0 erangldRAE dnd kot or
advant age of such$ ateddiibeacs. on for the tape tabs
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

10 portion of the span of the front end edge 56. Further, when the
diaper 20 comprises a front elastic waist feature, the waist
ciosure 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

15 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
mcorporated herein by reference.

20 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

25 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 i:omponents 40) establishes a

30 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

35 dimension(s) at the upper extremities (adjacent .the front end edge
56) of the. diaper 20. Thus, the waist closure system of the
preéent invention can also be beneficial for use -on diapers not




15 of the present invention is that only one |ayer of tape tab
material is joined to the containnent

assenbly in the poilhis $heetdlas Been Répltaged
back side panel containing a portion of the tape tab such
flexibility of this portion of the back side ggnel is enh
t hereby reduce the possibility of skin marking of the wearer. he
first fastening conponent 37 of the securenent nenber fornms the

closure between the Sg&r@?%gt laﬂegii?n tigNdaiste featur€o(Rge et FBYstSRFON or a
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Further, it is prefSerrit@nsions)tbedween theyfeonts edasticawrjst ofealinre and theselastic

wearers and that the ¢i4e 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

10 poftion 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

15 initia11y fitted. The elasticized waistband portion maintainms,

during use, some portion of the pretension created within it by

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

20 contract with the motions of the wearer so as to snugly sustain

the fit of the diiper 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

25 (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

.30 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

35 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




fastening system be sinple and easy to use. Thereﬁarssheetmdaseen?r@ laced

fasteni ng conponents should allow for variabl e p05|t|om
of closure.so that the diaper may fit a range of sizes o
while also being sinple to fasten with mni nal effort,
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conmponents thus preferably conprise any of the well ? known attachnent
means for achieving an adjustable poSitioning 35 .closure as defined
herei nafter. Exanpl esttaéhmentic bompadentst {el.¢., the fgjmsttamth@n&t conponent is

means include an adh%%xxei\fehgé\ﬁfmnt ThoWs embod imérS " tRS 18E6AT UificiRg Ur! the

adhesi ves as are known I n
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anchor zones is determined by the size of the waist of the wearer
and the overall dimension/shape of the diaper since the location
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
app1ied 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 front
elastic waist feature and minimize flipping out of the tensioned
front elastic waist feature (i.e., nonrecoverable rollover), the
Jateral 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 mﬁ'and about 200 mm. The Tateral spacing of the anchor zones
js 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



fastening materials,

cohesive materials as are known -in
conbi nati on of adhe5| ve/ mechani cal cl osure el enents,

mechani cal cl osure el enents such as hook fastening mat ff;d iLéHerBeenRJ

described with respect to the waist closure 54y system

IIHH wﬁlnaf ter
rst .

f ast eni ng conponent 37 is disposed on the ~ Securenent menber such that
It may be a separate nenber joined to° and associated wth the

securement menber or gpiNkh@r kesFFONo Mdprove the initial and dynamic . fit and
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containment characteristics of the diaper.

As shown in Figure 1, the waist closure system comprises at
least one, preferably a pair of, first attachment cbmponents 40
and at" least one second attachment component 42. As shown in
Figure 1, the first attachment c.mponents 40 are longitudinally
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, thé 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 :ine wearer while the line or zone
of tension dynamically created/maintained by the waist closure
system dynamically maintains the upber 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 spaéed 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
Jaterally 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



the securenment nenber. For exanple, the topsheet 24 -or the 1l0-—backsheet
26 may be manufactured froma material that nmechani.cal Iﬁ/lis

n
| andi ng menber 38 (the topsheet 24 or the backsheet 26 Shectk
fasténi ng’ conponent). Alternatively, a discrete pat .cﬂ l

37
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materkal may be joined to the securenent negker (a s
conponent). Preferably, the first fastening 15 conponent Is a
separate material, such as an adhesive attachnment | ayer or.a

mechani cal closure gl eppt 12041 L §AREAG O deteAithedObyCedsRride theP@idtilice
36. The first fastening conmponent 37 n_adhesi ve

attachment |ayer codtre® the ipeermost edge F?cf%gé)??rf?gggtfggg&r%ﬁ; 'gFﬁaﬁ"@H‘?’}?@ts _

surface of the tape tipabhé3Gnndthost edge lof tkelditherfirst hetadhmest comppaesty ng
CoPOnet 3T ™ D2, eacnP SRR ARANIER S REs SECHEERY, BRI et
‘back side - 5 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

10 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

15 waist closure) while the other component allows for variable

locations of attachment to the fixed comporient. This is in

contrast to a *fixed® positioning closure which requires both of

the mating elements to be fixed in position such that the

componéi\ts must be joined at a specific location each time the

20 closure is formed (e.g., snaps and bud:'les). The waist closure

system also provides a passively activated waist closure. By

*passively activated”, it is meant that a functional waist closure

js achieved with little or no additional effort by the diaperer

after a suitable initial body/leg fit (side closure) is achieved

25 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

little or no additional effort but also to be positioned on the

diaper in an arrangement that creates/maintains the tensions

30 within the front elastic waist feature.

As shown in Figure 1, the attachment components preferably '

compfise mechanical closure elements. As used herein, the term

*mechanical closure elements” describes fastening means which

' ﬁechanicaﬂy engage each other for providing a variable-position

35 closure. Thus, the mechanical closure elements may comprise any

of the well known means for achieving a variable-po'sition closure

T Y



panel s 64 adjacent the |ongitudinal edges 54. (Exenplary exanples of
this construction are shown in U S. Patent 4,610, 682 i ssuggk shéet 8% Be la@d

Septenber 9, 1986; and in U S. Patent 3,141,161 issued to i | s
July 21, 1964; and Figure 12.) Wen the secygenent rTE [ 5 a
tape tab, the first fastening conponent 37 is prefera posit1one
either on all or at least a portion of the tab portion 124. The first

fastenj ng conponent 3 WRYhGACRT | RagemdAt SERDIaBAVEIURO2GRCOEREP/ HBA AMUC Abop
cl osure el enent havin gn adhesi vgﬂ attachnent |ayer and a nechani cal
closure el enent di spd@atening materigl§t her area of the tab portion 124. An

exenpl ary enbodi nent of When the $imsandtitguhment ocomponetits 40 aampiriises tahmechanical |

her ei nbef f P 9 '
ot coer 16, “1b0 “aeHdsure. el fheit, POl Rbcohdd R okhlels> bl B B4L “ClhoRise
fastening systen® “idgatigalies compdementavy sweechanigpli t cdosune; tejements or

securement member to *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
10 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 1s used
15 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 2 loop fastening
material. For example, if the second attachment component
comprises a loop fastening material then the first attachment
20 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
25 be t;on-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 4§s preferably intended to
30 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,
35 or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements

Y



provide a side closure and to maintain the front wai st-- region 50 - — — —
REPLACEMENT SHEET

.configuration.
dlaper 20" so

The

and the back wai st region 52 in_an overlap I ng
| andi ng menber 38 may be di sposey“ﬂmﬁ'ﬁ i“ﬁ]‘?@ _

proje-ting from a backing such as the commercially available
material designated "SCOTCHMATE® brand No. FJ3402 available from
Minnesota Mining and Manufacturing Cdmpany_. 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 1n
the art. An exemplary hook fastening material is described in
U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device® issued to Scripps on July 11, 1989, and

45

. which patent is incorporated herein by reference.
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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 wel)
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 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, 1991. whtch 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
Toops. Such suitable materials include nylonm, po1yester.
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



long as it can engage the securement nenber so as to proy |de the T Tside-
closure and, preferably a variable positioning side closu

exanpl e, ghe | andi ng menber - 38 may be di sposed in the bac mfeﬂ
52, in the front waist region 50, or. in any region or

el enmert of "the di aper 20, which is disposed engage the sec

menber 42. Because the | andi-ng nmember 38 eterm nes the |ocation of

wher.e the securenent menber 42 should 10 be placed for optl mum fit, the
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' 5 inexpensive loop fasten1ng 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, 199},
which patent is incorporated herein by reference. A suitable loop
10 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
15 breferred 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 Tlayer of adhesive material).
20 Adhesives useful in the present invention are preferably
pressure-sensitive adhesives formulated to adhere to a surface at
ambient temperature by applying only 1ight pressure. Particularly
preferred adhesives for use herein as the adhesive attachment
layer are hot melt pressure-sensitive adhesives as are known in
25 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-208S.
The attachment components may further comprise a combination
30 adhesive/mechanical closure element. For example, the attachment
components may comprise a combination fastemer such as hook
faétening 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
'35 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



conponents of the waist closure system engage each other such that t he
formati on of the side closure also passively forns the wai st cl osure.
20 4 The | andi ng menber 38 can assune varying sizes and shapes. In a
preferred enbodi nent of the diaper 20 as illustrated in Figure 1, the

| andi fig menber 38 conprises a reinforcing stygip 92 ~ having a nodified
chevron shape so as to create the angled prinmary line of tension of the
present invention. 25 The | andi ng menber 38 conprises a fastening
conponent (second fastérest havimng eotgxtured faening sgetddecsuéh last fe disclosed

f-ast eni ng conponent ﬁ{f S Pa{é?ﬁ g{#ﬁ‘?%ﬂéﬁ”@’«?hﬁ#ﬁ orI ?aéﬁ'{l flg%g%%e ag

conponent 37). Thu onent
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fastening 5 for providing a variable positioning fastener capable of being
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 vinyl material is more fully described in U.S.
10 Ppatent 4,979,613 issued to McLaughlin & Kleinsmith on December 25,
© 1990,

While the attachment components preferably provide for
variable positioning and passive activation, in a'lternative.
embodiments, the attachment components may comprise fixed position

15 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

20 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

25 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.

30 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 hczk fastening material joined to the

backsheet 26 so as to form a portion of the outer surface 46 while

35 tlie. second attachment component 42 is a unitary element comprising
a portion of the topsheet 24 in the second waist region 58.



conponent of the securenent nenber (first fastening corrpo,}:llenst]1 3
second fastening conponent 39 may either be a discrete, S Rt
el emeiht or-elenments Joined to.the diaper 20 and/or a Hw
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component 39 may thus conpri se, for exanple, a portion of -the
backsheet 26. As shown in Figure 1, the second .fasteni-ng conponent 39

preferably conprises a reigfchr ¢ifd attichméhd component 40 comprises an about 12 mm
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wide (i.e., generally perpendicular to the longitudinal centerline
67) by about 19 mm patch of a hook fastening material. The first
attachment components 40 are preferably posifioned 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
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 correspondihg 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 1loop 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
effecti‘vely passively activated. The positioning patch 44 also
provides a zone of increased flexural stiffness that reduces the
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38 joined to the external surface of the backsheet 26.in the front—
wai st region 50. The second fasteni ng conponent 39 is secured_to laced

b
backsheet . 26 preferably by an adhesive attachnment neans ( Sheet Has Be S
have been herein discussed. (In.an altgg native 5 enb m H e
present invention, the second fastening conponent co

portion of the backsheet with a reinforcing strip(s) secured to the

internal surface of &Egdnéﬂéfhkéﬁﬁk (‘ie:ﬁPle froRf ¢idk Spdndhs ' 62 RO F6Fd ™ dVer onto

zyigemrré)chani cal clodhe efié'lséreréﬁﬁal,crh?"%%t s%%tﬂggé"?gsfégr{\%gggigﬁﬁﬁ‘iﬂﬁﬂcgg%ra: E‘g’sks N
from being secured during diaper application.  Thus, the
positioning patch 44 can comprise any element that provides a 2

5 direction build up tc the first attachment components 40. As
shown in Figure 1, the positioning patches 44 each comprise a
rectangular-shaped piece of material positioned subjaceat the
first attachment component 40. While the positioning patches 44
may be positioned directly subjacent the first attachment

10 components 40, the positioning patcfnes ‘44 are preferably
positioned between the topsheet 24 and the backsheet 26. In order
~to provide a ?1exura11y 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

15 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 préferably. 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

20 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. '

25 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. 1In one
embodiment, the entire containment assembly of the diaper
positionéd outside of the area occupied by ‘the absorbent core may

30 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"

35 issued to Freeland and. Allen on July 16, 1991. The material
preferably compriées the. three ply laminate described therein
comprising a central laminate of elastomeric hot melt adhesive,



conprises a mechanical closure el ement. Thus, when the first  fasteni ng
conponent 37 conprises a hook fastening material, the ThsétmﬁdhsBemtRe aca

conporient 39- preferably conprises a | oop fastening

the fixrst _fastening conmponent -37 .15 com%dses an ad

attachnent 'Iayer the second fastenlng conmponent 39 andi ng
menber 38 preferably conprises a reinforcing strip 92 and/or the

backsheet 26. In a p{(FcfherS?dthat ﬁmw‘arﬁy Of'"{db@y pmgg@ﬁ nV&B-PbRJ{iS’nS of

shown in Figure 1, the stenin corrpo

conprises a reinf orcumwz@tosmruﬂpsmsml d Smentg‘édémee marmﬁ.hepos‘moned .

adhesi ve attachnment |gatgeen t\ﬂf t&l&bhﬁﬂ? [aR$na36- subhe gl NfrRhwb vt Stffabpicgz

may conprise any of rrater als., The rejnfqrcin trip
55 proteraply O comperatiivatinade mAtasTal cat be i sRELeh JaRITRS,SHEHaS 2
film The rSel r\imm stradhrigtrotch slainater aserariel ydescribetbd heréinafter.

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

10 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

15 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

20 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

25 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.

30 Patent 4,704,115 entitied "Disposable Waist Containment Garment®

issued to Buell on November 3, 1987, discloses a disposable diaper

or incontinent garmeht 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

35 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



25 indicia neans 144 for aiding the diaperer in fittingympgldiéﬁéF\fﬁ““\~~

a wearer to obtain optimal waist fit and | eg opening fit. eﬂ}hsﬂﬁmdé ey

means 144 .may be any type of |ines, patterns, ornanental

synbol s, script, color codes, or other markiggs which . I
10

capabi'lity, either inherently or wth attitional 30 denotation,
aid an individual fitting the diaper to the wearer to pronptly locate

the desired affixati nQi f alpi tane fias i
Such indicia  meanseith g SSEie fig RuPFisz & Be '“"5%%%?%?&?2‘%"% HEifr to
Bl 4, 662, 875 entitl eany Afsthedeg bands ¢ gasketing cyfifsyn side Harso barrigvsgutfsy

RO?G”SOH on 'Vg,y S, étgszlé’d'tqc}["'?u?hsiéesc\tﬁbed NEYOVBQT ?g eqs hgr-@mrfsa that each
(i sposed i rovs i SPIANAC aledRUEraF donprise at RS 3 BATETer REE 1Bof0mmFistng
preferably at 'theé sagebangier aflaphd7t aand a spacing elastic member 80 such as
' described in the abqve-feferenced U.S. Patent 4,909,803. In a
preferred embodiment, the elastic leg cuff 32 additionally
comprises a gasketing cuff 74 with one or more elastic strands 75
bositibﬁed outboard of the barrier cuff 76 such as described in
10 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 petter fit and
containment about the buttocks of the weéarer. Such a
15 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
20 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
25 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
30 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
. 35 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



tabs 36, to allow angled fastenlng of the tape tab for optim g f|t and T

for providing an angled primary line of tension. The |nd|c
conprise a, conbinati on of different geonetric shapes, color ”W
objects, for exanple, rows and colums of 5 gfddy bears.

1020 is provided with a topsheet 24, a backsheet (not shown), an
absorbent core (not shown), elastic leg cuffs each comprising a
gasketing cuff 1074 and a barrier cuff 1076, and elastic waist
features 34 each preferably comprising a unitary
5 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 3 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
10 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
15 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
20 comprising a barrier flap 77 and a spacing elastic member 80; and
a unitary waistcap/waistband 70. The proximal edge 78 is joined
directly to the topsheet 24 by a proximal attachment member (not
shown) such as dynamic mechanical bonds. The barrier ?lap 17 is
folded laterally outwardly back upon itself such that a first
25 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
30 Jaterally 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
35 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



In a preferred-enbbdi ment of the present invention as is __show-i-n-Figure

1, the closure system additionally conprises a wai st closure system dffaced |
providing @ wai st closure adjacent the  front end edge 56“@‘ ﬁiﬁ \“\ '
20. The wai st closure anchors a 10 portion of the span of t
edge 56. Further, when the di aper 20 corrﬁ?i ses a front el w
feature, the wai st closure dynam cally creates/maintains tension
wed stband - por ti oy “Bf 549009, 2] G4rs “HEIVer LTSI iR ages Ve afck”' “fie
exenpl ary 15 exanpl elgferalvedget of Ithe Lure tany weisticapdadstbandd70 s Jainednetite
Weh Fastoning Syst eRPRHRSEaPhobbyharids” Eonfe pent 16RE ARy an fiifs e
by Well, et al. on Fébekiar Jhusy, thodarrigri £hap 47, and; thus: phe darvierccuff 1076,
reference. 5 s Z-folded and tacked in a position that allows greater lateral
spacing between the barrier cuffs adjacent the ends 1000 in the
waist areas of the diaper. Further details as to the construction
and materials useful for the various features of this invention
are found in U.S. Patent 4,695.278' issued to Lawson on September
10 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
15 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
20 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
25 - 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
30 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.
35 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.S5. Patent



20 The wai st closure anchors a portion of the s'pan of

end edge 56, preferably a portion of the extensible span of eSheetﬁas e a°°d :
el astic wai st feature, preferably the elasticized wai stband "H” j
the unjtary wai stcap/wai stband 70. (i.e., Thggfirst and

attachnment conponents of the waist closure syStemact 25 to anchor the
positional relationship of the elasticized wai stband portion wth

the elastic side pgﬂ@éé 36§0er9tit}]&e'AlE’éﬁbédtoﬁ?{ic‘le uavr:ﬁbamiqpﬁiﬂwg gica hsna'

el astici zed wai st ban
the geometric rel atlyﬁsﬁib@nﬁ) t iksugdt k@ RobertsoncQ8, E%e%s:ofw%e nd; dhich 'is

at t achment . conponent Sné&époesiéabhéﬁms bt referéheei na@le\mn&hrpl\iaquwaweﬁstehnd
di mensi on adj acent tg(é L? e ,56.which
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(1 ongitudinally spac ?h eep the cﬁq’%emﬁ“érg‘m § 5?513!? r?éhé?%?désf%'l}lacgh%

by the side cl osude foudeledto avoidy gapmingr iasrawel Y aast caonbipldying eheakagei st the
distinct, defined waigist. 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

10 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

15 waistcap). The unitary waistcap/waistband 70 is 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 comprising
an elastomeric film and a coverstock layer; more preferably, a

20 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 suitiable manner as is known in the art.
The unitary waistcap/waistband 70 is attached to the containment

25 assembly 22, preferably directly to the topsheet 24, to form a
portion of the inner surface 48 of the containment assembly 22.
The unitary waist'cap/waistband 70 is operatively associated with
the contaiment assembly 22 by preferably securing it in an
elastically contractible condition.

30 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

35 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



circunferentia

of the diaper 20.
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di rension creates/maintains  the reqU|re fit 3
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Thus, the waist closure system of the ' m
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substantially arcuate convex shape to further fit the diaper {nto

the lumbar curve of the back and to allow the tensional forces _

(the primary line of tension) to be directed downward toward the
abdominal crease of the wearer so as to provide a cont {nuous
primary 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
stretched in the lateral direction. ~ The differential
extensibility allows bortions to laterally expand to a greater
degree. than other portions along the Jongitudinal 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 waistband
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

25

30

35

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 Predispoﬁed
Resilient Flexurai Hinge" issued to Buell, Clear & Falcone on
September 29, 1992 and incorporated herein by reference. While
the elastic waist feature 334 need oﬁly.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



enpl oying an elastic waist feature (e.g., a waistshield-er a——"

nonext ensi bl e wai st feature) so as to maintain a nonextensimis%hgit' fias Beereplaced

the friont end edge 56 (upper edge) of the diaper 20. The

provides a neans for transferring shear forces 5 (tensi onsi

front elastic waist feature and the elastic 9% sijde panels s

the initial pretension created wthin the front elastic waist feature.
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wearer's wai st wheS 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

10 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 predisposéd, resilient, waistband

15 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

20 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

25 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,

30 and a resilient’ member 316. In an especially preferred

" embodiment, the elastomeric member 314 i‘s‘.-prefera!ﬂy 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

35 310 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

e



15 initially fitted. The elasticized waistband portion maln
during use, sone portion of the pretension created wi thi ﬁf cch
wai st cl osure. Since the elasticized waistband _por |‘ R[mv; ns
sone portion of the pretension created within_it, the-
wai st band portion can repeatedly el asticall y5«3xpand or 20 contract with
the notions of the wearer so as to snugly sustain t he fit of the diaper
wearing  condi 11 ons. Tealy deguraliyebend algan o bhe, F3IE0 { Tontha Patey hgre
foll ow the novenents {dferé hire fewewconds. s wai st, nmay have to contract to its
because  the - © attachibhi®n cBsRRFDE PBRIHRES, the aFEURL waVBCrEture
will be r eest abiomphiseswi tahi rrelativdlast ikdghededgs st comptepsioni orstiffingss
further movenent and gGbiddnh¥cting! PnetCFoRé - FlekiFa 1S sbinedORtbr 86 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
10 zone flexurally joining the elasticized waistband with the
inierconnecting panel zone. 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
15 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
20 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
25 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
30 stretch laminate, preferably a mechanically ~stretched,
pretensioned, stretch laminate allows for expansion of the
elasticized waistband well beyond the dimensions of the
circumference of the diaper formed by the primary closure system
ind beyond the initial dimension of the end edge (beyond the
35 planar state of the diaper itself). (i.e., The elasticized
waistband is capable of expanding well beyond the dimension of the
circunference of the fixed dimension of the side closure (even

[T ST



to nmost conventional elastic waist features that are not 30 preten5|oned

such as to not be able to further contract to dyihiShestiilds eenfﬂe laced e
wearer.) TFhis initial pretensioning and naintena S|on
thus results in reduced gapping and - betéﬁr sustalned ont
el asti-c wai st ‘feature. Further, the | at tension(s '

creat ed/ mai ntai ned by the waist closure 35 provide restoring forces within

the front elastic vval%typ{..@att”é ed;mensi&nhaﬁ%r ?ﬁé’cﬁaﬂrﬁfﬂms qghj h?’"miﬁ? the

i nci dence of wai stba roll osur
provi des a cl osure abbigperhesaaassito follow the wearer’s stomach movements ) The

REPLACEMENT SHEET ~ stretch laminate can also be activated by mechanically stretching
the stretch laminate at an angle to the longitudinal direction to
5 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/extensaon characteristics such that the extension
forces are less than or equal to about 400 gramss, preferably less
10 than or equal to about 350 grams¢, and more preferably less than
or équal to about 300 gramsf at extensions of between about 25 mm
(1 inch) and about S50 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
15 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
20 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
25 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
30 primary Vine 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
35 that when the elastic side panels contract, tension is transmitted
from the elastic side panels through the waist closure system into
the front elastic waist feature. The elastic side panels further

[ T



41 of the wearer to inprove the initial and dynamc fit and

cont ai nment characteristics of the diaper. As sh l““’
t he wai st cl osure system conprises at | east one, prefer; :
first attachnment conponents 40 5 :and at Iea one second

conponent 42. As shown in Figure 1, the I rst attachnent conponents 40
are longitudinally aligned with the front elastic waist feature, -
preferably the .  &Q354€inkee M&Rb@&fapwm@m o(fftﬂehelwéb‘tﬂrn!e even if the

wai st cap/ wai st band 70, so t he te

cr eat ed/ mai nt ai ned bydmgrer pul s one e]asg? sisde panerq ?ur%er than the other

during application {asymmetrically), the diaper will “self-adjust®

during wear. While the diaper 20 of “the present 1invention

5 opreferably 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

- 10 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

15 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

20 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

25 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 Jjoined in a substantially

untensioned condition with the resultant laminate being subjected

to mechanical stretching sufficient to permanently elongate the

30 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

5,151,092. As used herein, the term ‘“zero strain® stretch

35 laminate refers to a laminate comprised of at least two plies of

material which are secured to one another along at least a portion

of their coextensive surfaces while in a substantially untensioned



10 waist closure systemextends in and through the front elastic ~ waist
feature during use. Further, the attachnent conponents ofThlsSheetHﬁBAai laced
cl osure systemare |longitudinally spaced fromthe tape*:

| andi ng menber of the primary fastening systemto prov HMH I'l
defined waist circunferential dinension for 1% the diaper nct
zones Of tension. The line or zone of tensi on created by the primry

f tng syst f-

wearer whi e the || netorerssrait) songlelaRs Uhe 26 HeH {63 dbPEGngct Fikr L)
by the waist closure whichsydsemtogtchableal il;d el astamerict hei.epperit waiidl return
closure during wear. ggbstantifﬁg %stukwne&m%eeoa rrﬁgﬁlscrﬁ%?d any dpptied

at t achnment conponent s e wal st cl ogsure

anchor zones are tesgllg I&'Sﬁabéﬂ beepm eleps hei'“dv\n'c hsﬁfpﬂdoﬂét whichst is
a portion of the glenyatabbst (butvanst heedssarioselistoaeribpt viventidte upon

stretching the second ply will be, at least to a degree,
permanent"ly 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
10 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
15 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
20 "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
25 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 lnipart A Varying Degree of
30 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 {s extensible at an angle to the lateral

35 direction  (i.e., the elastic side panels are elastically
eitensible in a direction having: a vector component in the
Jongitudinal direction). Preferably, the elastic side panels 30



anchor zones.- The lateral spacing of these anchor zones can be 25 achi eved

in a nunber of different ways. For exanple, the | ateral ThisShee eepcReplaced
bet weenh t he anchor zones can be fixed by providing the: re.
system-with.a pair of first attachnent conpongnts |l a I S

from each other and a second attachnent onponent (s) that allows _
adj ust abl e positioning with the first 30 attachnent conponents (e.g., the

second attachnent co pat gf)eticﬁed an aﬁﬁhaf)#dﬁfhgoqi @) tolibo“ﬂirr@r:t’ preferably

enmbodi nent, since the latera sFam ng . ILrst _attac .
conponents is fixed, frem pbauty &7 Habeug30®, move mreferablybetween iphapk 10° and

comoonelnt s det fe.r m nes; il 331',8, host Ip&&ﬁmbly5 abou;tpezo'rlrwooihé hRteRsN Adirection
rones, I a0 el ternal n e S tlon BF +ig, alSheR. 26 S YRIET i ivatn
each other and a f$rsallawsatherelastic sideoppoedsnB30stot form fbraessatidiruanghd o
positioning with the §eCqRdy 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
10 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

15 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

20 of a elastomeric patch. One elastomeric material which has been

| found to be especially suitable for use as the elastic side panel

member'(especiaﬂy 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

25 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

30 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
35 patch of elastomeric material (elastomeric patch) that preferably
extends through otﬂy_ a portion of the longitudinal length of the

back side panel 56 so as to form an extension panel 146. As shown



42 at t achnment conponénfs (e.g., the first attachnent conponent is

zones *is determ ned by the size of the wai st of the wea

relatively wide). In this enbodiment, the lateral spacT
overal |, dlnenS|on/shape of the di aper since %Qe Iocatlo |
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in Figure 1, the extension 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'c;use
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. (Altgrnatively, 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 pahe] 30 and 2 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

" portion of the elastic side panel member is preferably activated



5 of where the second attachment conponent 42 engages the first
attachnment conponents 40 depends upon the overlap of the back side
panel s* 64 with the front side panels 62. The preferred latera
spaci ng. of t.he anchor zones is designed t ga al | ow passive activati.on of
t he wai st closure when the side 10 closure iS forned, and to assure the
mai nt enance of nornal forces applied to the waist of the wearer to

decrease the tendency ,ef %éﬂeangxes fc{ﬂ@ﬁss%'daﬁére(in“@it%t rbSpdct! Ro! Phe elastic side .
nonr ecover ably roIIover rovidin ﬁCtIV amount  of

in the front el astic Panelggsugh ﬂﬁﬁ{)lﬁ"ea'iﬂé Pi"h‘b’r"dv ine AE tensionds formed The
cont ai nnment of the di %E@éndlfporaiori hef vmsuastha ofdterpatnm Mabrber sNPrefirably

o £5a ront "l sesveivtrd AR, Vb B, PR i i
t ensi oned fronﬁ elpastion, vreferibdyt perpegdicul ar torthecbine abl activdtiion of) the
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
10 jegs. 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.
15 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
continuous layer of adhesive to the backsheet 26 and/or the
20 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.
25 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 bondihg. dynamic
30 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 {s positioned across the front of

35 the wearer. The tab portion 124 of one of the tape tabs 36 is.
then released from the release portion 140. The first fastening
component 37 on the tape tab 36 is secured to the second fastening



| at eral spacing of the anchor zones woul d desirably be, ke to a 20

t
m ni mum However, in order to provide a maximum amount) g e'mxd®ﬂﬁ
the front elastic waist feature, the | ateral spacingof fﬂﬂr B
zones woul d .be desirably chosen to be-at a maggmum - e
| ateral spacing of the anchor zones is thus chosen ¢© so as to bal ance :the .
need for maintaining the normal forces with 25 the heed for providing an .
effectivve amount of sicompsrent B9 b tA@Nanding melbapt3E teausfectcehellsdde closure
In the diaper enbodi nent

shown i.n_Fi gure the |atera paci,n
bet ween the anchor zorf@s”(agefv\géﬁ'af%g“mréi tﬁtt;ﬁﬁﬁ#eﬁf{ab“shidgﬁg%gl‘% weayer
is at | east about 25 ran avangle@ntef thelllageralhdiregbion. at Breabtimratapey tab iat then
| east about 50 mm T :al oF h ot St t Mn
conponents i s nost prre}?glr'a | ;‘./Rpaefs\‘}ggir]{}gggﬁ?er.. Th%lgbjs%éa%ﬁgagout 2%% ar'ﬁ% fhe
The lateral spaci na obackeelastifomaishctpature 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

10 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

15 4s 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

20 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

25 diaper remains in its initial fit position and does not sag, gap,
 s1ide/slip on the wearer during use. _

a 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

30 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

35 training pant or as a diaper. The training pant 920 comprises a

containment assenib'ly 922 comprising a first outer covering layer

* 924, a second outer covering layer 926, side seams 900, elastic




I's determ ned by measuring the distance fromthe innernost |ine of

securenent (i.e.,

tbat line closest to the longitudinal centerline 35 67)

of. one’ anchior zone to the innernost |ine of securenment of the. ot her
anchor <zone with the front el astic warst fea%gre inits contracted
state. Thus, in the enbodinent illustrated in Figure

10

15

20

leg cuffs 932, an elastic waist feature 934, and an absorbent core
928. -
The containment assembly 922 has the general shape of an
undergarment of the type commonly worn as panties or training
pants. The containment assembly 922 preferably'comprises~uoven'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 826, 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

25

30

35

_outer- covering. layer 924. An exemplary example of a training pant

asSemb]y 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, 1991, 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
the equipment used therein 1is hereby incorporated herein by
reference. |



43 1, the lateral spacing is deternined 'by measuring the distance
fromthe innernost edge of one of the first attachment conporents ™ to the
i nner nost €dge of the other first attachnment conponent. This ShEA €1 Been Replaced

attachment conponent conprises a fastening neans that 5 enga _
conpl ementary fastening means for providing #bwai st cl osur%ﬂ'ﬁmﬂiﬂmﬂl
a vari abl e positioning, passively activated, wai st cl osure.

herein,” the term "vari abl e positioning" closure refers to a fastening

system wherei n- at | east of® samplpeto be estedi tndaken frem dhepanentad saterials
widely vary so as to & E@ﬂttibﬁed_lgn theedidperf 6.4 2 wheRStheets¥ partionbes4 G to

i Terent Loat 015 TSty g Bhta NS 84 1 R BRT 3T Sl
first attachment The sample is at a minimum 16 wm long (longitudinal direction),
$ preferably 25 mm or any length available, and 50 mm wide (1ateral

directioli). 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

10 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 extension

15 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

20 invention. It is therefore intended to cover in the dependent
claims all such changes and modifications that are within the
scope of this invention.

25

30

35



conponents is fixed so as to provide for the pretensioning of the front
el astic wai st feature and the passive activation of the 15 wai st closure)
whil e the-other conponent—attows—for-variable | ocations of attachnent

to the fixed conpon RNy ' contrast to a "fixed" "
positioning closure V\BIWWIHH!II "“Iﬂ“lh of the matin ledshaaﬂh@ebmk ced
fixed in position suchstha ~conponents nust be JOI
speci fzic | ocation each tine the 20 closurgyis formed (e. g
buckl es). The wai st closure system al so provides a pass

activated wai st closure. By . "passively activated”, it i s rreant t hat
a functional waist cl osure i Is achieved with little or no addi ti onal
effort by the diape C‘aﬂg‘fa‘{fter a suitable initial body/leg fit (side

closure) is achieve 5 the primary fastening system Passi ve

activation of the wai st cl osure .systemrequires the attachnment
conponents .to not I An absorbent article comprising:

a liquid pervious topsheet;
a liquid impervious backsheet joined with said topsheet;
an absorbent core positioned between said topsheet and said backsheet; and

a barrier cuff comprising a barrier flap and a spacing elastic member
operatively associated with said barrier flap, each said barrier flap having
longitudinally opposed ends, a proximal edge, a distal edge, a first surface, -
and a second surface, said proximal edge of said barrier flap being joined to
said topsheet, characterized in that a first portion of said barrier flap adjacent
each of said ends is folded laterally outwardly back upon itself to form a first
segment and a second segment, a second portion of said barrier flap adjacent
each of said ends being folded laterally inwardly back upon itself at said

. second segment to form a third segment, said third segment including said
distal edge, said distal edge being joined to said topsheet laterally inwardly
from said proximal edge so as to form a Z-folded barrier cuff adjacent said .
ends of each said barrier flap.

2. The absorbent article of Claim 1 wherein said first segment is joined to said
seécond segment by a first attachment member.

3.  The absorbent article of Claim 2 wherein said second segment is joined to
said third segment by a second attachment member.

4.  The absorbent article of Claim 3 wherein said first attachment member and
said second attachment member each comprises an adhesive tack.

5. The absorbent article according to any of the preceding claims additionally
comprising a unitary waistcap/waistband joined to said topsheet adjacent
each end edge of the absorbent article, each said unitary waistcap/waistband
being positioned over one of said ends of each said barrier cuff.



only engagel each ot hér so-as—to—provide a secure anchor wth————+ttte-or—

no additional effort e positioned on the I i a
arrangement that creaﬂmlmﬂi’wmﬂtﬂiﬂ tensions 30 withi nﬁnjgi’ﬁihlﬁg’jeﬁ’ E’aced
eonprise’ ]

el astic waist feature.* hown in Figure 1, the

conponent s ‘preferably conprise mechani cal closure ele
herein, the term "mechani cal closure ef®nents” describes fastening
means whi ch meg; hanTkedbsyrbemaicde 6RCHInD 5 Mhereimsaidothird isement & joined to said

vari abl e-position 35 closure. Thus e | cl osure el enents may
conprise any of th@“ﬁﬂ@f%‘?ﬁm&'ﬁtgﬁi{w%ﬁgggﬁbg@l %y a

vari abl e-position closure . o S .
7.  The absorbent article of Claim 6 wherein said first segment is joined to said

second segment by a first attachment member.

8. The absorbent article of Claim 7 wherein said second segment is joined to
said third segment by a second attachment member.

9.  The absorbent article of Claim 8 wherein said closure member, said first
attachment member, and said second attachment member each comprises an
adhesive tack.



3

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

fastening materi al s. When the first attachnment conponent 40
conpri‘se$ a nechani cal closure ‘el ement, the second attachnment conponent
42 maysconprise 5 "identical" conpl ement ary nechani cal closure
el enent s or "di stinct"” corrpl enment ary mechani cal =~ ¢l TsiShet Ris®E Hepla

As used herein, the term"identical" conplenentary mec

el ements is used to define nmechanical fastewm systens wh ﬂmm"le
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t he engaging el ements of the first conponent and the second 10 conponent

conprise the sanme configuration or structure that are i-nt erl ocki ng.
Exanpl es” 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 "dlstlnct"“coanenEntary
nechanical closure elenents is used 15 hereln to deflnem hanlcal -
fasteni ng systens- wherein the first zaaﬂf is dlff a B®' ,e
second component but is engageabl e t he h such, as
material and a | oop fastening material. For exanpl #y econd
attachnent conponent conprises a |loop fastening naterlal t hen
first attachnment 20 conponent will conprise a hook fastening material and
Vi ce versa. As used herein, the term "hook fastening material"” is
used to designate a material having engagi ng elqupts. Thus, the hook
70
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fastening material. may also be referred to as a male fastener. It
shoul d al so be understood that the use of the teérm "hook" should 25 be

non-lirmting in the-sense that the engaging el ements nmay conpri se any
shapes.as are known in the art so long as they are - .-adapted to. engage_a
conpl enment ary nechani cal cl osure el enent such as a | oop fastening

mat eri al or anot her hook fastening nmateria

| . asfBeert Replaced
material is preferably intended to 30 nechéwﬂéhlly engag l nts
of a l-oop fastening materi al SO as to provide a s .

Thus, a hook fastening material according to the present invention
may be manuf act ured froma w de range g materials. Suitable materials
i ncl ude nyl on, pol yester, polypropylengy or any conbi nati on of these
materials, 35 or other materials as are in the art. A suitable
hook fastening material conprises a jnunbet of shaped engagi ng el enents
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projecting froma backing suc-h as the commercially avail able

mat eri al

desi gnat ed "SCOTCHVATE" brand No. FJ3402 available from

l *
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M nnesota M ning and Manufacturing Conpany, St. Paul, M nnesota.
Alternatively, the engaging el enents may have any shape such as 5 hooks,

"T's"; nushroons, or any other shape as are well known in the art. An
exenmpl ary hook fastening material i-s-described in U.S. Pat ent- 4 846 815
entitled "D sposabl e D aper Having An | mpr oved Fastemmggmpggl |ssued
to. Scripps on July 11, 1989, and whi ch patent is incor mby
reference. 10 - An especial ly preferred§yq fastenln

shown in Figure 1, conprises an array of prongs for stlc
mat eri al . Hot nelt adhesive thernoplastics, in .particular

pol yester and pol yam de hot nelt adhesives, are particularly well
suited for formng the prongs of the hook fastening material. The 15

prongs are preferably manufactured using a nodifiéd gravure or a screen
printing process by printing the thernoplastic material in -
- 28

Fig. 5



its nolten state onto a substrate in discrete units, severing the
material in a manner that allows stretching of a portion of the
t her mdpl @astic material prior to severance, and allow ng fhe-20-stretched

noltenamaterial to "freeze" resulting in prongs. This 1Hy§g§ red hook
fastening material and nethods and apparatus for . makin ispe laced
fastening material are nore fully detailed in US . Pa W 7,
entitled "Mechanical Fastening Prong" i ssued to Tho on
Cct ober 22, 1991; which patent is 25 incgorporated herein by reference.

A loop fastening material provides a plﬁlhBity of fibrous -+ elements

t hat engage- t he engagi ng el enents of a hook fastening material. The

| oop fastening material may be manufactured froma wi de range of
materials to provide fibrous elenments, preferably 30 | oops. Such

suitable materials include nylon, polyester,

" Fig. 6C

Fig. 6B

Fig. 6A




pol ypr opyl ene, any conbi nati on of these materi al s, or other material s

as are known in the art. A suitable |oop fastening mat eri al conprises
a nunber of fiber |oops projecting froma backl ng~such-as-the - - -«
conmercital I'y- avai |l abl e material designated 35 " SCOT CHYAT Bhecfdi:2 Bokn RY. l?ced
woven | oop No. SJ3401 avail able from M nnesota M n|

Manuf act uri ng Conpany, St. Paul, M-nnesota. Anot her m’, H" m
avai l abl e 1 oop fastening material conpri SHd3
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tricot knit fabric having a plurality of nylon filament | oops prolecflng
froma backlng of nylon-such as the commercially avai |l abl e material — —~
desi ghatied" Quisf ord No. 16110" avail able from Qui | forcﬂhMShéesHQfBeenRep]aced

G eensboro, North Carolina. An exenpl.ary 5 inexpensive Ioo
material and a nmet hod of making such a | oop fastenl ng Fﬂl "l

described in U S. Patent 5,032,122 “enti "Loop Fastenlng
Fast eni ng Devi ce. and Met hod of Making Sawg~) issued to Noel and Scrlpps
on July 16, 1991, whi ch patent is incorporated herein by reference.

suitable loop 10 fastening material may al so be a woven or nonwoven fabrlc
or any - '
: 784 110

728"\

98

114

116

728"

116

786



other type of fibrous material or |oop material which are well known in
the art. Exanples of nonwoven materials suitable for use as a |loop
fastehlhg'nﬂfﬁ?lal herein are discussed with respect to- ~-the-ymterials—
useful. as the topsheet 24 of the diaper 20. In a 15 pretﬁrr d odi nment

t he second attachnent conponent 42 conprises a loop f

formed by the nonwoven nmaterial of the 943 sheet 24. ﬁm

attachment conponents may alternatively c se an

| ayer (a | ayer of adhesive material). 20 Adhesives useful in the
present invention are preferably pressure-sensitive adhesives

formul ated to adhere to a surface at anbi ent tenperature by applying
only light pressure. Particularly preferred adhesives for use herein as

t he adhesive attachnent 36
as are known in

ayer are hot nelt pressure-sensitive adhesives

125\ 132

900

932




25 the art. An exenplary hot-nelt pressure-sensitive adhesive is a

Kr at on gased adhesive with tacifiers and ot her additives such as

mar kef e 'Y Findl ey Adhesives, Inc. of Elm Gove, Visconsin under the
tradenane Findley 990 or H 2085. : The attachnment conponents nay
further conprise a conbination 30 adhesive/ nmechanical closure elenent._ For

exanpl e, the attachnent conponents na rise a compyngt.i f astener .
such &s hook fastening material and aloggﬁgsi ve attachzusﬁizt’;pmﬂkﬁﬁced

j uxt aposed with the hook fastening material or a nmecha w
el ement such as a hook fastening material having a | ay

35 coated over a portion of the base or the hooks of the hook
fastening material. An exenplary fastener having a conbination

mechani cal / adhesi ve systemis thg pressure-sensitive adhesive
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47 fastener having a textured fastening surface such as is disclosed
in U S Patent 4,946,527 issued to Battrell on August 7, 1990. : The
at t achif¥nt conponents may alternatively further conprise any ot her
cohesi,ve material or materials that are known in the art

“ﬁmmf'

38

22
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5 for providing a variable positioning fastener capable of being
paSS|yeg activated. For exanple, a cohesive strip or materi al can be
f oanty. TUbbers such as crepe or |atex rubbers, other adhesjves, or a
high static vinyl material. A separable fastener of a high static vinyl
material is nore fully described in U.S. 10 Patent 4,979,613 issued to
McLaughlin & Kleinsmth on Decenber -25, 1990. Wil e the
attachnment conponents preferably provide fgg vari abl e positioning and
passive activation, in alternative /Lént t he attachnent
conponent s nmay conprise fixed position 15 and/or user activated

f ast eners. Exanpl es of such fasteners i ncl ude snaps, hook and eye
fasteners, studs, buttons, or the li ke. The attachnent
conponents may conprise a separate el enent

-2t 60— »-4——62—5
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joined to the diaper or may be a unitary elenent with one of the 20 other
component s of the diaper. For exanple, the topsheet 24 may be
manuf Xet UFed from a nateri al (e.g., a nonwoven web), that is = capabl e
of nmeehani cal ly engagi ng the other attachnment conponent (e.g., a hook
fastening material). Further, the backsheet 26. can be fornmed froma
web having.a textured pattern with a“layer of 25 adhesive coated over a
porti on of the backsheet surface to formg%o% conbi nati on

e

mechani cal / adhesi ve fastener (attachment nt) such as is

shown in the hereinbefore referenced U S. Patent 4,946, 527-to
Battrell. In each of these cases, the attachnment™ "7 Cconponént 1S unitary
wi t h anot her conponent of the diaper. 30 Al terndtrmﬁéhyet}{hm;ﬂk ment
conponent may conprise a discrete strip or pat e di aper.
In a preferred enbodi nent shown in Figure 1,‘ hnent

conponent 40 conprises a

| 1400< -
e / / | |
\
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backshget. 26 so as to form-a portion of AHex aCp~-46uhis

di screte separate patch of "a hook fastenl'ﬁg%rraterlal..j,.o,tp_ed to the 57,{ . ,\)/-—
35 Qﬁ /

secorid attachirent’ conmponent 42 is a

portien of (the met 24 IW&W&W&YW
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wi de (i. e,, general |y perpendicular to the |longitudinal centerlin & 23& 67)
by about-"19 nm patch of a hookfastening: Halevial TiRe Tirst attachrrent
conponents 40 are preferabl‘yyp h: Ve 5 | at eral spacing

of “abbut 171 nm Each first t.Laf"ﬁ panent is al s§ )
Ion;éudlnallyfromthefrcmtj1 rﬁ); " .égnltudl h*gTSHEE’]
of “the first attachnent corrp ent Lt rép 1 F o7 | ‘he tront éndl edge 56

-of the diaper to the closest M 6dgé of i & Pl FS P%aT ‘achirent  conponeR OCAVYI%6

is too. small, the first 10 attachrrent conponent may be oo hi ghion the

di aper and be in a posﬂtlgonf*{o CAREAEIPT hedlWlbrer' s _skin; {[f -t _

| ongi t udi nal spaci ng i s"too"great, the first attachnent cofponent -nmay .
be so low as to

allow sone rollovkr of the front elastic waist feature.
The first attach

(178 15 i noh) to abodBSoRBeNTrATopiEs; hEviNer ¢ HEBEL sARRAR chirTuge 6, * ™

PROVIDING IMPROVED FIT AND CONTAINMENT

0 | FIELD-O VENT

The present invention relates to absorbent articlgs_ﬁuch as
diapers, incontinent briefs, training pants, diaper holders ana
tiners, sanitary ‘hygiene garments, and the like, and more

15 particularly, to absorbent articles providing sustained dynamic
fit about the wearer.

CKGROUND OF THE INVE
20 : ) .

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 jsolate these materials from the body -
25’ of the wearer and from the wearer’s garments and bed clothing.

- Dispqsable absorbent articles having many different basic designs

are known in the art. For example, U.S. Patent Re. 26,152,

- entitled 'Dispoi’aple Diaper” issiled_to Duncan and Baker on January

31, 1967, describes a disposable diaper which has achieved wide

ap acceptance and commercial success. = U.S. Patent 3,860,003,
~ entitled 'Contractab'le Side Portions_ For Disposable Diaper®,
jssued to Buell on January 14, 1975, describes an elastic leg cuff

disposable  diaper which has achieved wide acceptance and
commercial success.

35



preferably fromabout 8 mmto about 10 nm The hook fagt

used for the first attachnent conponents 40 preferably MENS ﬁ
array of thernoplastic prongs fornmed on a backi ng; t he

hook fastening material nost preferably being 20 orienfe '3 CT 4996
engagi ng neans at an angle to the | ateral directiofp {corrfespeondi ng o]
the curvature or differential extensibility of the

wai st feature so that maxi num tensiof is created injthe front elastic
wai st feature or to the primary line of tension so as—to De parallel to

Single o second” ot HONAHREN SEBENL A L1ETS HIVES P GoRGNGE P ARG ATHaD.
material formed hwayafpsw tandnt®fsitde/sidpvdownnomtther bady of theewearert amhget
24. The gl aP¢hi 2% 34 0hd/o3PRngY afi® "Priathig/sT1 PR §0NENR By tne?
relative motions of the wearer as the wearer breathes, moves and
s 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/gappin'é and
s1iding/slipping of the absorbent article cin lead to premature
10 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
15 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
20 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
25 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
30 (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
35 1legs 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.



30 located subjacent the first attachment conponengy \ NG SHEET.
positjoning patch 44 raises the first attachnent conpone#pﬁ§%“JQWEN th
direction (thickness) to allow the first

: at t achment cgﬂﬁoﬁgg
td Cone in better contact with the second attachnent C( rrp'b% an
all ow the wai st closure systemto nore easily be 35 closddj(w th |ess

effort). Thus, the waist closure systergis nore effgctively passively
activated. The positioning patch 44 al so provi des a szmL4¢—++ﬁﬁffﬁmﬂr
flexural stiffness that reduces the _
In order to more snugly fit absorbent articles about the
wearer, certain commercially available absorbent articles have
been provided with elastic features about the waist, hips, or
legs. An example of a disposable diaper with an elastic waist
5 feature which has achieved wide acceptance and commercial success
is disclosed in U.S. Patent 4,515,595 issued to Kievit and
Os'terhage 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
10 side panels to fit over the hips is 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).
15 However, it has been found that absorbent articles having

elastic features also have a tendency to sag/gap and slide/slip
_durlng use.

Thus, 1t would be advantageous to provide an absorbent

article that provides better fit, reduced leakage, and wearer

20 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 en absorbent article having sustained dynamic fit about
the wearer during use by reducing the sagging/gapping and
s1iding/sVipping 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.

25
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49 tendency of the flexible front side panels 62 to

anT
the first attachnment conponents 40 thereby occluding th r ET
being secured during diaper application. Thus, the 0SI tionin
patch 44 can conprise any el enent that provides a Z 5 i
[

ecf 3 opTb1webd Lip
to the first attachnent conponents 40. As shown in uﬁg3?#;the
posi tioning patches 44 each conprise a 4 rectangul ar-sha '

material positioned subjacent the first attachment cqnponent 40.

TSt attachnont 10 TEckpunther abject; AE theobtesenh InyestiphckRanchor tho o

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

It is a sti1} further object of the present invention to

5 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 s also an object of the present invention to provide a
closure system and containment assembly (chassis) design that

10 anchor the absorbent core in the low motion zone of the wearer to
enhance the sustained dynamic fit.

It §s 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

15 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
20  drawings. ' '

RY O

" - The present invention provides absorbent articles such as
diapers, incontinent briefs, training pants, diaper holders and
Iineri. feminine hygiene garments, and the 1like, designed to
provide sustained dynamic fit about the wearer during use as well
as to i{mprove the containment of body exudates and wearer
:comfort/mo_bﬂity. Such an absorbent article has a containment
30 assembly (chassis) comprising an outer covering layer typically
comprising a liquid pervious topsheet and a liquid impervious
baéksheet, 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

35 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

25



positioned between the topsheet 24 and the backsheet 26, |n _order

provide a flexurally stiff circunference about the wai [mer,
the lLateral SREMENTS

edges of the positioning patches can be

slightly overl apped with the side edges of the 15 matefih ;[anrn,&é

front elastic waist feature. The positioning pat chgs 44‘%?' ‘e 3 Y
conprise a 38 nmwi de by 32 nmlong pat &h. of el astpngric foam r e
preferably, during nmanufacture of the di aper, thejpositioning patch s-

Lo Vhysige Yoheaneht b aBSarbehe EkeTe. AR EHacaaser s o o
patch 44 of thesustaindihecdyiamdcapiy ofetheg absorbedt f mevic)dabosatethecysdrer Of

LT s o) oo Resbil, SOE" IBE Beten 6, GATA S w3
| ongi t udi nal |y Primery {iagref tmsﬁﬁ'!erﬁﬂtté%t&lﬂm&f@e t° the body,. is
S formed to secure the absorbent article on a wearer 4n a manner
that does not contribute to sagging or sliding of the diaper. The
‘absorbent article preferably further comprises elastic features
for fitting about the extremities of the wearer including elastic
waist features, elastic leg cuffs, and elastic side panels that
105 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
15  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
20 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
Jow motion 20ne 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 provii!e less gapping of the absorbent core in the
back to further enhance BM containment.
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25 In a preferred enbodi nent of the present in

haper
20 further conprises elastic features to provide inpr (!J(NCEW\SHEET

conformty, fit, and confort for the wearer.

nj one
enbodi ment, the entire contai nnent assenbly of the diapar1:50€ﬂd@96{%ged
outside of the area occupied by.the absor%ent core may |30 be elastichlyy
extensible to allow for expansion of the body of t wearer 1n the
zones of the wearer subject to novenment during W

material for such afye Oa&roabént alrasticq£dalso prief
material describ osabl e

Absor bent Arti cl ece\%yr?lgsylsﬁﬁ?‘ J&gg"&g@"tﬂﬁ ?.ge gt??rb?@saﬁ ct‘ﬁ 'ﬂ é@? T8hd

Allen on July 16, prefePdbly, Thie cdosuvieabystem ppovides abipy imanypd ineeoft tenstibn ee
ply | am nate des

el astomeri ¢ hg g@h{zﬁ dgﬁ‘@waper thatC I ipreBomfhaf€ly WAthIREN2Y 6w Hotion

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
1ine of tension established by the closure system is disposed at
an angle on the wearer. In a preferred embodiment of the present
jinvention, the closure system is provided with angled tapes, more

ar. A preferred
f prsvidweuith a

10 preferably tapes of a specified design, to allow the wearer to
eisi\y form the "angled" primary line of tension about the wearer.
The closure system is also provided with. 2 1anding member designed
to enhance the opportunity for the user to establish this primary
line of tension equally each time the closure system is used.

15

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
20 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.

- 28

30 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
35

invention will be understqod from the following description which
is taken in conjunction with the accompanying drawings in which



50 such

as that narketed by Findley Adhesives —Corporatten

VAuwaut gsa, W sconsin under the tradename 198-338, posi t|RGREACEME

two outboard lamna such as

t he “mat eri al

| am nate as

10
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can be a stretch lam nate such as a 5 zerd

St g ad tgh
are described herei naf7t er. r‘% BCT W9

nonwoven fabrics. Alternatrve|)

like designations are used to designate substantially identical
elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of

the present 1invention having portions cut-away to reveal
underlying structure, the outer surface of the diaper facing the
viewer; | -

Figure 2 s a plan view 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 3s a ' fragmentary cross-sectional view of the

disposable diaper embodiment of Figure 1 taken through Vine 3-3 of

Figure 1 in the front waist region;

Figure 3A is 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;




Because of the econom cs of providing an overall elastoneric

cont ai nment assenbly, the diaper 20 is preferably provi '

specific elastic features to accommodate the extrenitiesgﬁggﬁgENﬂﬂiLéggng
In'particular, the diaper 20 is provided with elastic 104 S|de 88?§é§ ,
el astic leg cuffs 32, and el astic waist features 34. @ Smﬁ
in Figure 2, the diaper 20 preferably comgrises el astilc qu cuffs 32
for provi.ding inproved contai nnent of |iquids and other body exudates
and for acconmodati ng novenents of the 15 wearer adjaceni-t-hetegs

TJo I_Clbl

elastic leg cuff 32 miygererPD4izca planseiew of an éven sulbmhntharemltferniﬂﬁve

|l eg cuff can al so d f arrier
cuffs, or elasti ce@ﬁﬁiﬁ&)ﬂ 0? axbagsfngaeﬂﬁ %&g gﬂgﬂg(ﬂ%egﬁ tihaﬁﬁieﬁ'nt ract abl e
Side Portions For A FigireSotaiy alan yjew o |%§t!‘éﬂe'thdBﬁﬂel tan usefilady the
1975, describes ppresent invention;

5 Figure 9 is a front view of an a1ternative 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

10 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

15  embodiment of the present invention shoﬁing an alternative shape
for the containment assembly; _

Figure 13 is a plan view of 3 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. '

20

DETAILED DESCRIPTION OF THE INVENTION

25 '
‘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
30 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
35 disposed of in an environmentally compatible manner). A “unitary®
absorbent article refers to absorbent articles which are formed of



20 a disposabl e di aper which provides a contractible |
havi ng- a~-side flap and one or nore elastic nenbers to p
elasticized |l eg cuff (gasketing cuff). US Patent 4
entitled "Di sposabl e Absorbent Article Having El astici zg
to Aziz and Bl aney on March 20, 1990, describes a 25 di

havi ng "stand-up" el asticized fl aps (bgr rier cuffs

contai nnment of' the leg regions. U S
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a sorbe%ts'arta%tlg,n tdiaper 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 1ike.

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

~ jnvention in its flat-out, uncontracted state (i.e., with elastic

15
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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 1iquid
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
Teg 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 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



5,032,120, entitled "Di sposabl e Absorbent Article Having | nproved 35 Ee
Cuffs"«issued to Freeland and Allen on July 16, 1991, ' Eﬂﬁ§ HEET
di spesabl e di aper having inproved elastic |leg cuffs. REPLSCEN@;-pﬁco
patent’s are incorporated herein by reference. Wile ;]

13 OCT 1995
10

52 opposed to the front waist region 50, and a periphery which §s”
defined by the outer edges of the containment assembly in which
the ‘longitudinal edges are designated 54 and the end edges are
designated front end edge 56 and back end edge 58. (While the

skilled artisan will recognize that a diaper is usually described
in terms of having a pair of waist regions and a crotch region
- between the waist regions; in this application, for simplicity of
terminology, the diaper is described as having only waist regions,
each of the waist regions including a portion of the diaper which

10

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
15  the topsheet 24). Thé 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 paneTs which typically comprise the outer lateral portions of
the waist regions. The side panels positioned in the front waist

20

25 regiop 50 are designated front side panels 62 while the side
panels in the back waist region 52 are 'des'ignated 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
30

invention, the back side panels 64 are rendered elastically
extensible at an angle to the lateral direction as shown by the
Tines 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
35 direction (Y-direction or length) being defined as the direction
parallel to the 1longitudinal centerline 67; and the axial



each elastic leg cuff 32 may be configured so as to be It s

| of
the | eg -bands, gasketing cuffs, side flaps, barrier cufff 1Jﬂﬁﬂﬁﬁgréﬁ
cuffs described above, it is preferred that each el astfc leg cuff 34.

conprise at least a barrier cuff 76 conprising 5 a bafr er13(}(’;§|d993 arid
a spacing elastic nmenber 80. such as described in

above-referenced U. S. Patent 4,909,803} In a

elastic leg cuff 32 additionally conprises a gasket ng cuff 74 with dne
or. nore elastic strands i ti oned out bqar

75 8@6 ge barrier cuff 76
such as descri giggationo (Zt'ﬁ?'ec& e F of Higkpass)u ‘“@aﬁéﬁi“e)! 635, 2he.  |n
?E fSItOﬁCI ally diredQHGﬁeéxfteﬂd tthetMﬂchrsl of thef didperi20.hected so
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which the topsheet 24 and the backsheet 26 have length and width
. 5 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
10  assembly 22. The periphery comprises the longitudinal edges 54,
the front gend 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 2 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
panelg 30 each generally comprise the back side panel 64 and an
elastic side panel member 82 operatively assocfated 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 portidn 71 and a waistcap portion

prefefr - tihe
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contai nment about the _buttocks of . the wearer. AGEMENT_ SHE_ET
configuration is described in nore detail in U S. Paten , 087, 255

entitled "Absorbent Article Having Inflected Barrier Cuff$" 1390901996 fo
Sims on February 11, 1992, which patent is incorporate _Eerei n by } -
r ef er ence. Figure 10 shows an ternative enbodi St

leg 20 cuff useful in the present nvention. (Figure 10 shows a
conventional shape for a diaper in order to sinplify the draw ng.)

Since the prese in ti jadES i rrqw Qkot ea
and absor bent cg?'e i\r?%grdg?agttgs . wﬁihs_rtﬁkﬁﬁ Vﬂr‘liéﬁ a3 Gﬁbnﬁo\;ﬁ?he

It wthin the not | zone
| eg creases of @REOGIEEEE 1N AR F?ﬂhyeﬁ??gaﬁt&w%émg&“ﬂr@%FFV the
lateral |y spacedrpntoendaedgeosrdy i watstband sechremend mewhs (not skoan) tsuehend
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waistband. The waistcap portion 72 is contiguous--with the

waistband portion 71 and has a proximal edge 88 and a distal'edge '
90. 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,
10 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
15 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.
20 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.
(A]ternatively.'the reinforcing strip could be positioned between
25 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

30 . 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
absorbent articles, the containment assembly comprises the main

35
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gompasite diaper structure. Thus, tlc')neycontainment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28. o

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet s
14quid pervious permitting liquids (e.g., urine) to veadily
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
lTeast 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 is 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 laid,
meltblown, hydroentangled, combinations of the above, or the like.
A preferred topsheet is carded and thermally bonded by means well
known to those skilled in the fabrics art. A preferred topsheet
comprises staple length polypropylene fibers having a denier of



1020 is provided with a topsheet 24, a backsheet (not s

absorbent core (not shown), elastic |eg cuffs each conpfT 'mﬂ¢ﬂSHEE] :

gasketing cuff 1074 and a barrier cuff 1076, and el asti
34"  each preferably conprising a unitary 5
70. _The barrier cuffs 1076 each conpra e a barrierjf
spaci ng el astic nenber 80, and have

proxi mal edge 78, and a distal -

Wai St f eat U
wailsi 6P/ 1326 st
ap 77 and a

| ongi tudi nal |y ppposed ends 10

about 2.2. As used herein, the term "staple 1ength 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/m2. 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 Jjoined thereto and to the
backsheet 26 by attachment means (not shown) such as those well
10  known in the art. Suitable attachment means areé- described below

with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term “"Jjoined® 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. 1In a.preferred
embodiment of the present invention, the topsheet and the
backsheet are joined 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 to liquids (e.g., urine) and
is préferably 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

30 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

35 polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet is a thermoplastic
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edge 79. As shown in Figure 10, the distal edge 79 is | at

closer.together in the crotch area of the diaper than in

REPL A BVRNIE SR

areas (adjacent the ends 1000) especially when the iaper 1s 1N 1
cqritfacted condition. This configuration is - achieved bwgofgq-l ogg th
barrier flaps in the zones adj.acent the end edges. Figure 1f1
shows a cross-sectional view of the di a[}ér 1020 of 15 F

g
along line 11-11. As shown in'Figure 11, the di aper{ 1020 conprises a
topsheet 24; a ‘

t he topsheet 24bf3ﬁﬁshm§$}'%§6@ﬁ%¢g??§%?b§% ‘%éfﬂ@ﬁ%ﬁ?%@%%@. ﬁg a
proxi mal edge 7®.081 dims{240 Bit.79, an internal surface 1001, and
an external surfacg, 318

| as P&errw(tmsaummﬁ &hegmsbw riheéntfiloap at/ 1844t 2
;Pﬁﬁ: Prg| eeggtel $8a”?p§r§{%@g fi” backshedt 14 4 SUbjected® 6 Rechahdal? sgretchingT ©
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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
10 elastomeric, so that the backsheet will, upon mechanical
stretching, be at least to a degree permanently elongated such
that 4t will not fully return to its original undistorted
configuration. In preferred embodiments, the backsheet can be
subjected to mechanical stretching without undue rupturing or
15 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 Tinear low density
20 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 fnns. and
RR5475 blend for certain cast films.

The backsheet 26 is preferably embossed (typica'l\y, 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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directly to the topsheet 24 by a proxi mal attachnent 1 " s
shown). such as dynam c nmechani cal bonds. The barrier flﬁﬁﬁzﬁt JNTSHEE? Hed

| aterally outwardly back upon itself such that a first}2 segnment 100§ pnd
a second segnment 1006 is forned with the exterior syr f ez @EPRPEoN| o
the first segnent directly facing the exterior sufff ace portion ofjthe

second segnent. The first segnent 1004 16s j oi ne -
segnment 1006 by a first attachment nenber 1008 sugh an adhesive tac

The barrier flap 77, is also folded 30  laterally inwardly Dack, gpon T t.s
such that a thir@8syReHpifom sontinuous }’dleﬁe‘tfa\ﬁ’ ¢ 1vpe 3 p3therned 5&”'&@@

pﬁrtion 01;I t he t hidhgls ivegment an arrayapfggepinténHMésqr_spwﬂ_aceoﬁosﬁdt@n off .
Second segront 1OUREE(HR * AdvestVAS hNchnaF0 BREY rHUAP 4o°ob MaEEEdstoty Sre
adhesi ve tack. Taaufiatured dy Lepturk Adhesives, Hicex0fr Cotlumbus sQhdo sandl so
preferably | @ negnarReted 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 1is disclosed in U.S. Patent 4,573,986 entitled
"Disposable Waist-Containment Garment® which issued to Minetola
10 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
15 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 bimds, dynamic mechanical bonds, or ahy
other suitable attachment means or combinations of these
20  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

25 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

30 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

35 any equivalent material or combination of materfals. 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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the unitary wai stcap/wai stband 70 by a cl osure nenber 10

adhesive tack. The distal edge 79 is joined to the topsh hﬁNTSHEﬁ
53 by a second cl osure nenber 1016 such as an adhesijvg tack. The

lateral edge-of the unitary waistcap/waistband 70 is joijndd 13 OO 1994
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. hydrophilic gﬁdients, superabsorbent gradients, or lower average

density and/or lower average basis weight acquisition zones; or
may comprise one or more layers or structures). The total
absorbent capacity of the absorbent core should, however, be
compatible with the design loading and the intended-use of the
diaper. Further, the size and the absorbent capacity of the
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 1is described in U.S. Patent 4,610,678
entitled "High-Density Absorbent Structures® issuved 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 Decemoer 19, 1989; U.S. Patent 4,834,735, entitled
"High Density Absc-bent 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, 1992; also describe absorbent
structures that are useful 1in the present dinvention. A
particularly preferred absorbent core is a dual layer structure
having an acquisition core of chemically stiffened crosslinked
celldlosic 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



topsheet 24 by a side closure nenber 1018 such as an adif

Thus, the barrier flap 77, and thus the barri.er cuff 10
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motion zone is bounded %y t;ne_ a}'lcna_t__en?ine 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
10
position. The lTow 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
15  {liac spine, hereinafter the leg crease, "L°. As shown in Figure
68, the low motion zone is bounded on the posterior of the wearer
by the 1ine connecting the posterior inferior f1iac 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
.20 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
jumbar curve to enhance the fit of the absorbent core and the
diapér 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
Jow 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
35 ‘comfort and mobilfty. Superior fit dis 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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created by the abdomen when the wearér goes into a sitting



portion of the respective end edge. Thus, an elas REPMEMENT SHEE{[ re
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being soiled. 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 absorbemt core down and cause the

diaper to sag. Thus, the absorbent core remains substantially

10

within the low motion zone of the wearer. Since the absorbent
core {s 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
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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 1% designated the crotch point 108.

As shown 3n Figure 5, in order to securely fit below or at
the abdominal crease of the wearer, the front waist edge 84
préferably has a substantially arcuate concave shape. As used
herein, the term “"arcuate" refers to lines other than a straight
Tine 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



both elastic waist features are, in a preferred enbodin

constructed as an extension of other elenents of the cggﬁiLAgEN&mnfSHEET

assenbly 22 such as the backsheet 26 or the tqgpgheet 24,

preferably both the topsheet 24 and the backsheet 26. }33 13 O0CT 9%
preferred enbodi nent of the present inveption as shown in Figures{2
and 3, each elastic waist feature 34 congﬁises a ynitary ' )
wai st cap/ wai st band 70 such as is described in U S. Patdnt

the wearer. The two points of the front waist edge 84 farthest
away from the lateral centerline 104 adjacent the side edges 98
correspond to a point adjacent each anterior superior fliac spine |
) of the wearer. Thus, these two points are dééignated *hip points"
S 110. The third point s the point along the longitudinal
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
~10~ and the abdbminal point 112 have certain defined dimensions and
' 're\ationshjps that do not vary significantly across wearers in
comparable weight ranges. The hip. points 110 are Taterally spaced
from another by a lateral distance, "H", less than or equal to
about the lateral distance between the -anterior superior iliac
15 spines of the intended wearer. The abdominal point 112 is
Jongitudinally spaced inward from the hip points 110 by a
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
20  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 - § kgs: 6 cm - 12 cm; 6
"kgs - 9 kgs: 11.4 cm - 17.6 cm; 10 kgs - 13 kgs: 14.5 cm - 18.8
30 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
35 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

25



54 5,026,364 entitled "Absorbent Article Having U REB};ACEMEWQHEE’F
Wai st band" i ssued to Robertson on June 25, 1991, and wWhirchrTs .

|ncorporat ed herein by reference. The unitary wai stcap/ b
hel’ps to keep the absorbent core 28 in close body confagt f%@id??r%er

tp
avoi d gapping as well as controlling |le @I;age at the st A single
(unitary) piece of material serves both el ast{icized wai st band pnd
as a waistcap (barrier waist cuff). This single pié&
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wai st band to enhabdeminal tarease tisop phunemhﬂercuamuha\tim the equationhey vear er

and it 1/(a+bx2) wherein the coefficients a and b are preferably: a =
0.45763285 and b = -0.021195617.

5 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

10 116.

 The Yeg 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

15 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

20 radius sufficient to fit the crotch point 108 tlirough 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 = a+bx+cx2+dx3+exd+fxS+gx6 wherein the

25 coefficients a, b, ¢, d, e, f, and g are preferably: a =
-0.03015642, b = 0.02621513, ¢ = 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 2one, the crotch points 108 are preferably

30 positioned more toward the front of the absorbent cove 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
vwhile the back section 102 preferably extends over the buttocks

35 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 ratio of the longitudinal



provides a barrier waist cuff that is spaced away fromdthe
| i qui d-receiving surface of the diaper to forma chann
restrains, contains, and hol ds body exudates within th
waistcap). The unitary waistcap/wai stband 70 is forngd|o

el astoneric material or materials includi 230 sui t abl e eljagt i'l:grbCT er
as are known in the art. Preferably, "the wunitary
wai st cap/ wai stband 70 is an elastonmeric filmlamnate
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t he . topsheet 54, impreovedn £it on the wearer. Je 'the crotch widtb can vary
widely, it is preferred that the crotch width be narrow enough to
provide a comfortable fit on the wearer as -well as optimal
abcorbency. It is preferred that the crotch width be small so
that the absorbent core not bunch when the wearer’s legs are
10 closed. However, reducing the crotch width reduces the amount of
absorbent material available in the zone of typical 1liquid
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
15 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
20 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
25 core may be provided with means for providing enhanced bunching of
the cdore 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
30 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 {s contiguous
with the leg segment 114 and comprises that portion of the side
edg}e 98 extending from the leg segment 114 to the back waist edge

35 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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portion of the inner surface 48 of the containnment aSs n H
uni tary ,wai st cap/ wai stband 70 is operatively associ
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cont ai ment assenbly 22 by preferably securing it in jan el asti cal

contractible condition. 30 The front elastic st 183 TINggs,nd the
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a line at an angle to the body of the wearer ad_discussed herein
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buttocks segment 116 is preferably rectilinear to allow wider

5 .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

10 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.

15 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 leg
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
absarbent core 728 fits conformably in the lumbar curve of the
25 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’
30 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.

"35 This recess enhances containment of fecal matter deposited within
the diaper.
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Figure 7C shows a still further alternative embodiment 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 generally parallel to the lateral direction.
The Teg segments 114 are identical to the absorbent core shown in
Figure 5. Each buttocks segment 116 has an arcuate convex shape
to conform most closely about 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
Jongitudinal 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 86 has a rectilinear shape

-genéral'ly 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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s or otherwise press outwardly against the front end edge. In 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

10 end edge 58 is oriented diagonmally 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

15 line 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 altemative embodiment of a containment

20 -assembly shape of the present invention wherein the back éend 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

.25 convex shape, but also the back side panels 64 have the same

shapé. 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

30 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

35 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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5 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

10 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 théu
curvature of the front side panels 62. With this arrangement, it
is easier to manufacture the diapers continuously on a high speed

15 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

20 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.

28 ~ It has been found that there is a preferred relationship
betweéen 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

30 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

35 - length 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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diaper on the longitudinal centerline 67. This back length-

distance is designated "B". It has been found that the ratio of
the back length to the front length (B:A) is preferably 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 ratio
between the back length, B, and the front length, A, allows 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 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
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 1ikelihood to sag/gap and
slide/s1ip during use. The closure system provides a line or
Vines (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
Jumbar 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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and the 5 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

10 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

15 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

20 since the absorbent core is maintained in close relationshiﬁ 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 brinary line of tension which could cause red

25 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

30 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 1ine of tension
to be provided in the diaper. .

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

35 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

E‘P“P L Q¥er theang



wai stli ne panel zone 312. I n one enbodi nent of %]t; ] Em-]sﬁy
features described in U S. Patent 5,151,092 and as ] !
the elastic wai st feature 334 preferably conprises fn i nt er connect | g
panel zone 300 20 conprising a portion of both the topshept 1%081d1996e
backsheet 26; a first flexural hinge zone 302 and second fl exurgl |
hi nge zone 306 formed froma strucggral discontinuty due to the — -
absence of t he absorbent core 28 fromthe interconnecting panel zong
300 or

t he absence of the elastic nmenbers and resilient nenbers in the
25 el asticized the sdfaper. 30fhe Tleswteassystemw embywthus bcompride, a whunber of it
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26, this port pﬁrtenéion -t hEor saem@ﬁeeﬂhe &b?f“fsewstem mayesimpAy ccompyise a
prestrained" if pepfryedasening asysye.i cThedhsurd 4system may additionally
5 anchor a pc :.on of the elastic waist feature in the front waist
' region, and, if desired, a portion of the elastic 'leg cuff. Thus,
the closure system may comprise a full length fastener system.
Examples of full length fastener systems are disclosed in V.S.
Patent 4,701,176 issued to Wilson, et al. on October 20, 1987.
10 Most preferably, as 1is shown in Figure 1, the closure system
comprises a dual tension fastening system designed to creaté the
angled primary line of tension as described herein and to
_ dynamica"l'ly create/maintain tension, - preferably another angled
line of tension, through the elastic wais.t'fea'ture 34 in the front
15 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
20 Jeast 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
comp)imentary second fastening component 39 engageable with the
first fastening component . 37. An exemplary primary fastening
25 system wherein the first and second fastening components each
comprise mechanical closure elements comprising hook and loop
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,
30 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, 1990. In a
preferred embodiment of the present {invention as is shown in
35 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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enbodi rent, the elastoneric nenber 314 is preferably
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comprising a reinforcing strip 92 joined to the backsheet 26.
Examples of such adhesive tape fastening systems are disclosed in
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 membér of the primany fastening system is
intended to provide a fastening means for engaging the landing
member s0 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 heans 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 23 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 8, 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
compr?ses 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

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



57 readily flexurally bend along the region in thd

t here ,are fewer bonds. In an alternative enbo éEﬁﬁﬁﬁg HEET
wai st feature conprises a relatively high edge conpr essl o
stiffness 5 interconnecting panel zone flexurally jojngd 1d®
cont ai nnent assenbly; and an "expansive tummy pane|"| el asticized
wai stband . flexurally joined to thegjnterconnectihg panetr——zofe~— 3
first fl exural hinge zone f.lexurally joining the ilferconnecting parnel
zone with the containent assenbly; and a second flexural hinge 10 ZO

flexurally joiofi tige tape tatl Joinedi tethendiapeba2dl duning mahdkacture). The
tape tab 36 has another element 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 longitudinal 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 128, and sidelong edges 130. The
proximal edge 126 has a top point 132 and a bottom point 134. The
10 distal edge 128 has an upper point 136 and a Jower 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
15 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
20 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
25 portion 124 on the landing member 38 so as to accommodate the
diaper design. Further, the curved shape of the sidélong 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
30 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.
35 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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tape rotation or product rotation due to the non-resolved 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 proxim_'l 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 ehminate the possibility of harsh corner

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

mmn (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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closure (even gjde panel member 82 resulting in more effective distribution of
5 the anchoring forces created by the closure system.

In alternative preferred embodiments of the present
invention, the tab portion 124 or the entire tape tab may be
applied to the contaiment assembly 22 at an angle to the lateral
direction to provide the angled primary tension line desired. For

10 example, 3 rectangular tape tab such as is known in the art or a
iape 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 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

20 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

25 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
__pahe‘ls 30 and the fit provided by the diaper 20. Thus, in an
especially preferred embodiment of the present invention, at least

30 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 1s a preferred test method for measuring the

35 flexibility of the tape tab materials. Using a Flexural Bending
Test, as defined hereinifter, each of the various portions of the
tape tabs, particularly the tab portion 124, should have a Bending
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Flexure Extension Force of less than about 50 gramsf, preferably -
less than about 30 gramsf, more preferably less than about 20
gramsf. '

Preferred materials for the tape tab comprise a polymeric
material, preferably a polyethylene film. Tape materials suitable
for use as the tape tabs are XPF-3062, XPF-3-014, Y-9376, or
Y-9030 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- avajlable 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 3 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 portfon 1202 need not be joined to the back side panel
64 such that only the securement portion 1202 need be folded over
br 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
Figﬁré 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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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 tad
portion extends laterally outwardly from the_longitudina1'edge.
Thus, the fixed portion is secured to the inner surface of the
containment assembly and coated on 1its 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

25

30

35

landing member 38 to maintain the first waist region 56 and the
secondﬂwaist 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 béing simple to fasten with minimal effort.
The fastening components thus preferably comprise any of the well
known attachment means  for achieving an adjustable poéitioning
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,

or as
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system.

The first fastening component 37 1is disposed on the

securement member such that it may be a separate member joined to
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 1{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 coﬁprises 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 anywhefe’ 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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and the back waist region 52 in an overlapping configuraiion. The
Ianding member 38 may be disposed anywhere on the dfaper 20 so
Jong as 1t 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
10 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 tensfon is
15 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 clos@re also passively forms the waist
closure.
20 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.
25 The landing member 38 comprises a fastening component (second
fasten%ng 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
30 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
35 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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shown) as have been herein discussed. (In an alternative
5 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
10 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 Toop
fastening material. When the first fastening component —37
15 comprises an adhesive attachment layer, the second fastening
component 39 of the landing member 38 prg?;rably 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
20 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
25 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
30 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 entitled "Absorbent Article”
which issued to Hirotsu and Robertson on May 5, 1987 and which is
35 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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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
ciosure 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

20

25

30

35

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
stde 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
dimenéion(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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at the front end edge 56 (upper edge) of the diaper 20. The
anchoring also provides a means for transferring shear forces
5 (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
10 portion 71 of the unitary waistcap/waistband 70). The waist
~ closure contributes some portion of an inftial pretension (having
a vector component din the lateral direction) within the
elasticized waistband portion that allows the elasticized
waistband portion to snugly fit against the wearer’s waist when
15 initially fitted. The elasticized waistband portion maintains,
during use, some portion of the pretension created within it by
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
20 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
25 (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
30 pretensioned such as to not bée 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
35 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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containment characteristics of the diaper.
As shown in Figure 1, the waist closure system comprises at

least one, preferably a pair of, first attachment components 40

5 and at least one second attachment component 42. As shown in
Figure 1, the first attachment cumponents 40 are longitudinally’
-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

10 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

15 the diaper and two distinct zones of tension. The 1ine or zone of
tension created by the primary fastening system (primary line of
tension) secures the diaper on :ine wearer while the line or zone

of tension dynamically created/maintained by the waist closure

system dynamically maintains the upper waist closure during wear.

20 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

25 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
Taterally spaced from each -other and a second attachment

- component(s) that allows adjustable positioning with the first
30 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

35 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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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 2ones is designed
to allow passive activation of the waist closure when the side
closure is formed, and to assure the maintenance of normal- forces
opplied 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 front
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 2zones 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 2zones (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 1ine of securement of the
other anchor zone with the front elastic waist feature in its
contracted state. Thus, in the embodiment illustrated in Figure

.&?ﬂiee rﬁh-@f‘eiitﬁﬁ:ﬁnﬁ‘érﬁh c'oaaad%ate%s are
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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

-4s determined "by? megﬁméeghéméqiﬁéqt of

eto

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 compdnént. 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 little or no additional effort by the diaperer |

after a_suitable initial body/leg fit (side closure) is achieved
using t:I;ae primary fastening system. Passive activation of the
waist ciosure system requires the attachment components to not
only engage each other so as to provide a secure anchor with
1ittle 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
smechanical 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

on

)ll
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by mechanical engagement such as VELCRO or other hook and toop——
fastening materials.
When the first attachment component 40 comprises a mechanical |
closure element, the second attachment component 42 may comprise
§ "identical®™ 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
10 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" jssued to Brown, et al. on April 16, 1982. The term
*distinct® complementary mechanical closure elements is used
15 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 2 loop fastening
material. For example, {f the second attachment component
comprises a loop fastening material then the first attachment
20 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
25 be l;on-‘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 comp) ementary mechanical closure element such
as a loop fastening material or another hook fastening material.
The hook fastening material is preferably intended to
30 . mechanically etigage fibrous elements of a loop fastening material
so as to pi'ovide a secure closure. Thus, a hook fastening
material according to the present invéntion may be manufactured
from a wide range of materials. Suitable materials include nylon,
polyester, polypropylene, or any combination of these materials,
35 or other materials as are known in the art. A suitable hook
fastening materfal comprises a number of shaped engaging elements
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‘5 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 "Disposable Diaper Having An
Improved Fastening Device® issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

. 10 An especially preferred hook fastening material, as shorm 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 ni;teria‘l. The

15 prongs are preferably manufactured using a modified gravure or a
screen printing process by printing the thermoplastic material in
j¢s 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

20 stretched molten material to “"freeze® resulting in prongs. This
-preferred hook fastening paterial 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, 1991; which patent is

25 incorporated herein by reference.

A loop fastening material provides a p‘lnra'lity of fibrous
e'léments 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

30 Joops. 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

35 "SCOTCHMATE® brand nylon woven loop No. SJ3401 available from
Minnesota Mining and Manufacturing Company, St. Paul, Hinnesota.
Another commercially available loop fastening material comprises a
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inexpensive 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 loop
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-208S.

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
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fastener having a textured fastening surface such as is disclosed

in U.S. Patent 4,946,527 issued to Battrell on August 7, 1990.
~ The attachment components may alternatively further comprise
any other cohesive material or materials that are known in the art
5 for providing a variable positioning fastener capable of being
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 vinyl material is more fully described in U.S.
10 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

15 and/or' user activated fasteners. Examples of such fasteners
include snaps, hook and eye fasteners, studs, buttons, or the
like. | ' .

The attachment components may comprise a separate element

joined to the diaper or may be a unitary element with one of the

20 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

25 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. 1In each of these cases, the attachment

component s unitary with another component of the diaper.

30 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 hcak fastening material joined'to the

backsheet 26 so as to form a portion of the outer surface 46 while

35 the second attaéhment component 42 s a unitary element comprising
a portion of the topsheet 24 in the second waist region 58,
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attachment components 40 are preferably positfoned 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 spaéipg
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

extensibﬂiiy of the front elastic waist feature so that maximum
tension is created in the front elastic waist feature or to the
primary Tine 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
Yocated subjacent the first attachment component 40. The
positioning patch 44 rafses 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 ictivated._ The positioning patch 44 also
provides a zone of increased flexural stiffness that reduces the
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While there are a nunber of ways to strain the extensi
extension panel is preferably strained in the same nap
same time as the mechani cal stretching performed on t
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nt that provides a 2
direction build up tc 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 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 comprji'se 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 1is completed. Thus, the
positioning patch 44 extends from the front end edge 56
Tongitudinally 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
enibodiment, 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 el aétic_at.ed
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,

In

Flgure 14, t herBag bhI; acyislt) SHEREC, d!%?”hé@f?&t@-zs, ThouBHe {he
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forms the elastic side panel 30 ‘and a se§gpnd portion 1402 forns a
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zero strain stretch laminate as are described hereinafter.
Because of the economics of providibg 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 proéiding improved containment of liquids
and other body exudates and for accommodating movements of the
vearer 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®

“jssued 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 dispoéabIe 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® fssued 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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‘the above-referenced U.S. Patent 4,695,278.
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each elastic leg cuff 32 may be configured so as to be similar to -
any of the leg bands, gasketing cuffs, side flaps, barrier cuffs,

or elastic cuffs described above, it is préferred 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 leg 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
In an especially
preferred embodiment, the barrier cuff is inflected so that the
dista) 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 énd~absorben£~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 hefght of the barrier cuffs. The present
invention soIves this dilemma by 2" -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
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5 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

10 the waist areas (adjacent the ends 1000) especially when the
diaper is in its contracted condition. This configuration 1is
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

15 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 positi'oned' 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

20 comprising a barrier flap 77 and a spacing elastic member 80; and
a unitary waistcap/waistband 70. The proximal edge 78 is joined
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

25 segment 1004 and a second segment 1006 is formed with the exterior
surfacé 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

30 'latefa'l'ly jnwardly 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

35 segment 1010 at the exterior surface is also preferably Jjoined to
the unitary wai.étcap/waistband 70 by a closure member 1014 such as
an adhesive tack. The distal edge 79 is joined to the topsheet 24
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is 2- folded and tacked in a position that allows greater lateral

en the
Cross

spacing between the barrier cuffs adjacent the ends 1000 in the '

waist areas of the diaper. Further details as to the construction
and materials. useful for the various features of this invention
are found in U.S. Patent 4,695,278 issued to Lawson on September
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 incd'rporatéd 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 Jeast 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 1s described in U.S. Patent
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5,026,364 entitled "Absorbent Article Having' Unitary Waistcap and
Waistband" issued to Robertson on June 25, 1991, and which is
incorporated herein by reference. The unitary waistcap/waistband
70 helps to keep the absorbent core 28 in close body contact in
- order to avoid gapping as well as contro‘l'ling Jeakage at the
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

" wafstcap/waistband 70. The unitary waistcap/waistband 70 serves

10 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 s spaced iway from the
liquid-receiving surface of the diaper to form a channel which
restrains, contains, and holds body e_xudate's within the diaper (a

15 waistcap). The unitary waistcap/waistband 70 is 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 comprising
an elastomeric film and a coverstock layer; more preferably, a

20 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
Taminated together in any suitable manner as is known in the art.
The unitary waistcap/waistband 70 is attached to the containment

25 assemb]y 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.

30 - 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

35 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 wearér. The back elastic waist feature has a
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5 primary line of tension. Due to these shapes for the elastic
waist features, each elastic waist feature typically has
differential extensibility along the 1longitudinal axis when
stretched in the lateral direction. ~ The differential
extensibility allows portions to laterally expand to a greater

10 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

15 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 waistband
comprising a portion of the topsheet, a portion of the backsheet,

20 and an elastic member or members positioned between the topsheet
and the backsheet. The elastic member may cdmprise 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

25 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.

Con ol nment bel B, PERAEE LSO Abe' ctlh Sohlied thyd¥l e,

An example of another elastic waist feature useful in the

pi;esent invention is the elastic waist feature 334 shown in Figure
30 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
35 waistband and a flexural hinge zone Joining the elasticized
waistband with the contaiment assembly, the elastic waist feature
334 preferably comprises an {nterconnecting panel zone 300, a

a
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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 hingé 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
"'m'echanicaﬂy prestrained® if desired; an elastomeric member 314,
and a "rgsﬂient 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

niéntd a5k Seuibly OZ2 (489 a¥Ent" Bhe Wi € Bdgae.
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there are fewer bonds.

In an alternative embodiment, the elastic waist feature
comprises a relatively high edge compression stiffness
interconnecting panel zone flexurally Jjoined to the containment
assembly; and an “expansive tummy panel® elasticized waistband
flexurally Joined to the inteérconnecting panel zone; a first
flexural hinge zone flexurally Jjoining the interconnecting panel
zone with the contaiment assembly; and a second flexural hinge
zone flexurally Jjoining the elasticized waistband with the

" {interconnecting pane) zone. The elasticized waistband preferably
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has a deep "pentagon" shape to form an "expansive tummy panel®.
The elasticized waistband is longer (longitudinal dimension) to
provide for the 'primary sidg closure to be formed below the
abdominal crease in the low motion zone. This shape for the
waistband providés 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
'Iaminafe) 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
ind 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

g
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for the training pant 920. The body of %e cont ai nngnt assenbly 922 y
conprise a nunber of different

materials as are knovin.din_the art
' ncluding el aStgems“Cthe ‘Snénsion of the materia‘ls initially forming the

diaper) so as to follow the wearer’s stomach movements.) The

stretch laminate can also be activated by mechanically stretching

the stretch laminate at an angle to the longitudinal direction to

5 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

o§ 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

15 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

20 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

Joaded with exudates since the elastic side panels allow the sides

25 of the diaper to expand and contract. Further, the elastic side

' panels develop and maintain wearing forces (tensions) and -enhance

the tensioﬁs 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

30 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 apply{ng the diaper on the wearer so

35 that when the elastic side panels contract, tension is transmitted

from the elastic side panels through the waist closure system into

the front elastic waist feature. The elastic side panels further

10
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pPéferably 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 Gompe]. 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 sfide panel member 82 1is Jjoined 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
5,151,092, As used herein, the term "zero strain® stretch
Jaminate refers to a laminate comprised of at least two plies of
material which are secured to one another along at least a portion
of their.coextensive surfaces while in a substantially untensioned



outer coveri ng layer 924. An exenplary exanple of a tr

assenbly is nore fully described in U S. Patent Applica BﬁgﬂﬁgEﬁH@ﬂggHEET
G?/?Ng 560, allowed, entitled "Elasticized Di sposable 1rc|n|nq3 Pa t
ame et | Ghb ¥

hod of - Nhklng the Sane", filed by Hasse, et al. jorn
1991, incorporated herein by reference 30 FL

BENDI NG TEST The flexure bendibhg test is sirfilar to the flexu
bendi ng test described in U. S. Patent 5,151,092 idsued-to-Busl]

of US. Paten S°E8rhouiaagedorbufindonsans) O e BEs: Fophribing, aqmater 5\ he
equi prent used tyicRi My Sstyetehablencamdpoeestdmincicei (i by, it widlenmtoen
substantially to its "untensioned dimensions after an applied
tensile force has been released) and a second ply which is
5 elongatable (but not necessarily elastomeric) so-that upon
stretching the second ply will be, at least to a degree,
permanently 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
10 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
15 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
20 "zero strain® stretch laminates out of a topsheet, a backsheet,
and aﬁ 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
25 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 lmpart A Varying Degree of
30 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 lateral
35 direction (i.e., the elastic side panels are elastically
eitensible in a direction having a vector cbmponent in the
Jongitudinal direction). Preferably, the elastic side panels 30
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can be stretched an angle from about 5° to about 60°, preferably
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 dfiaper 20. This angled activation

S 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. corrugéted rolls at the appropriate
angle to the machine direction so as to produce -elastic

10 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
15 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 Targer area
20 of a elastomeric patch. One elastomeric material which has been
found to be especially suitable for use as the elastic side panel
member (espécially 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
25 50% -extension of its own strain 1length. 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
30 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

35 patch of elastomeric material (elastomeric patch) that preferably
extends through only a portion of the longitudinal length of the
back side panel 56 so as to form an extension panel 146. As shown
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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 1line
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

25

30

35

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
portion of the elastic side panel member is preferably activated

eRSihyRAPD AP (t26h AT Gt <
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at the angles discussed herein with respect to the elastic side -
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
5 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
10 1egs. 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.
15 In a preferred embodiment of the present inventxon, 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
 continuous layer of adhesive to the backsheet 26 and/or the
20 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
25 from J&M Laboratories of Gainsville, Georgia. Alternatively, the
elastic side panel imember 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
30 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
drawirg the remainder of the diaper between the wearer’s legs so
that the front waist region 50 is positioned across the front of
35 the wearer. The tab portion 124 of one of the tape tabs 36 is
then released from the release portion 140, The first fastening
component 37 on the tape tab 36 is secured to the second fastening
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component 39 on the landing member 38 to affect the side closure
so that a primary line of ter fon 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 e1ast1ca'l\y 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 §ts initial fit position and does not sag, gap,
slide/slip 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 asseniny 922 comprising a first outer covering layer
924, a second outer covering layer 926, side seams 900, elastic
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leg cuffs 932, an elastic waist feature 934, and an absorbent core
928. ' -

The containment assembly 922 has the general shape of an
undergarment of the type commonly worn as panties or training
.5 pants. The containment 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
10 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
15 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
20 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
25 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, 1991, incorporated herein by reference.

30 . XURE_BENDING TES

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

35 of U.S. Patent 5,151,092 describing the flexure bending test and

the equipment used therein is hereby incorporated herein by
reference. '
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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

10 extension dgflectibn forces are averaged to calculate .a cycle
extension deflection force. The average of both cycle é;iension
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 extension

15 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

20 invention. 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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| aterally inwardly from said proxinmal edge (78'), and in that the distal

edges of . the barrier flaps adjacent said ends are spaced further
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What is claimed is:

1. An absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined with said topsheet;
an absorbent core positioned between said topsheet and said backsheet; and

a barrier cuff comprising a barrier flap and a spacing elastic member
operatively associated with said barrier flap, each said barrier flap having
longitudinally oppoﬁed ends, a proximal edge, a distal edge, a first surface,
and a second surface, said proximal edge of said barrier flap being joined_tb-
said topsheet, characterized in that a first portion of said barrier flap adjacent
each of said ends is folded laterally outwardly back upon itself to form a first
segment and a sécond segment, a second portion of said barrier flap adjacent
each of said ends being folded laterally inwardly back upon itseif at said
second segment to form a third segment, said third segment including said
distal edge, said distal edge being joined to said topsheet laterally inwardly

from said proximal edge so as to form a Z-folded barrier cuff adjacent said
ends of each said barrier flap.

2.  The absorbent article of Claim 1 wherein said first segment is joined to said
second segment by a first attachment member.

3.  The absorbent articie of Claim 2 wherein said secbnd segment is joined to
. said third segment by a second attachment member.

4.  The absorbent article of Claim 3 wherein said first attachment member and
said second attachment member each comprises an adhesive tack.

5.  The absorbent article according to any of the preceding claims additionally
comprising a unitary waistcap/waistband joined to said topsheet adjacent
each end edge of the absorbent article, each said unitary waistcap/waistband
being positioned over one of said ends of each said barrier cuff.



68 4. The diaper of claim3,- wherein said first attachnent nenber
(1008) and sa'r‘d//_éecond attachnment nenber

. (1010) gach corpy L tes, 2
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6.  The absorbent article of Claim S wherein said third segment is jomed to said
unitary wa:stcaplwa:stband by a closure member

7. The absorbent article of Claim 6 wherein said first segment is joined to said
second segment by a first attachment member.

8.  The absorbent article of Claim 7 wherein said second segment is joined to
said third segment by a second attachment member.

9.

The absorbent article of Claim 8 wherein said closure ‘member, said first

attachment member, and said-second attachment member each comprises an
adhesive tack.

REPLACEMENT SHEET
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5. The di aper according to any of the preceding cl ai

conpri.sing a unitary wai st cap/ wai stband (70) joi npitt

(24).4dj acent each end edge of the absorbent arti , each sard
unitary wai st cap/ wai st band bei ng positioned over af3 ggTdgesndy: df
each said barrier cuff (1076). 6. The di aper of cl 5, wherein sdid
third segment (1010) is joined to said 69 uni tary '

(70) by a closure nenber (1014). 7. - The di aper of cfl_aim6, wherein
said closure nenber (1014) conprises gBSTRACT adhesive tack.

ABSORBENT ARTICLES HAVING Z—FOLDED BARRIER CUFFS PROVIDING IMPROVED
FIT AND CONTAINMENT

A Z-folded barrier cuff is provided to allow 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.
The barrier cuff is Z-folded by folding a first portion back upon itself such that a first segment
and a second segment is formed. A second portion is folded laterally inwardly back upon itself
such that a third segment is formed. Thus, the Z-folded barrier cuffs are properly laterally
spaced in the crotch area and near the end edges while' providing sufficient height to properly
contain body exudates.

FIGURE 1
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What is claimed is:
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A diaper (1020) comprising:

a liquid pervious topsheet (24);

a liquid impervious backsheet (26) joined with said topsheet;

an absorbent core (28) positioned between said topsheet and said backsheet;
and

a barrier cuff (1076) comprising a barrier flap (77) and a spacing elastic
member (80) operatively associated with said barrier flap, each said barrier flap
having longitudinally opposed ends, a proximal edge (78), a distal edge (79), a
first surface, and a second surface, whereih a first portion of each said barrier
flap adjacent each of said ends is folded laterally outwardly back upon itself to
form a first segment (1004) and a second segment (1006), a second portion of
each said barrier flap adjacent each of said ends being folded laterally inwardly
back upon itself at said second segment (1006) to form a third segment (1010),
said third segment including said distal edge (79), so as to form a Z-folded
barrier cuff (1076) adjacent said ends of each said barrier flap;

characterized in that said proximal edge (78) of each said barrier flap is joined
to said topsheet, and said distal edge (79) is joined to said topsheet (24)
laterally inwardly from said proximal edge (78), and in that the distal edges of
the barrier flaps adjacent said ends are spaced further apart than are the distal
edges of the barrier flaps in a crotch portion intermediate said ends, when said
article is in its uncontracted condition.

The diaper of claim 1, wherein said first segment (1004) is joined to said
second segment (1006) by a first attachment member (1008).

The diaper of claim 2, wherein said second segment (1006) is joined to said
third segment (1008) by a second attachment member (1012).
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The diaper of claim 3, wherein said first attachment member (1008) and said
second attachment member (1010) each comprises an adhesive tack.

The diaper according to any of the preceding claims, additionally comprising a
unitary waistcap/waistband (70) joined to said topsheet (24) adjacent each end
edge of the absorbent article, each said unitary waistcap/waistband being
positioned over one of said ends of each said barrier cuff (1076).

The diaper of claim 5, wherein said third segment (1010) is joined to said
unitary waistcap/waistband (70) by a closure member (1014).

The diaper of claim 6, wherein said closure member (1014) comprises an
adhesive tack.
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