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The present invention relates to absorbent articles such as
sanitary napkins, panty liners, and incontinent pads. More
particularly, the present invention relates to sanitary napkins
that are exténsible.or. more preferably stretchable, especially in

the 1ongftudina} direction.

ACKGROUND OF THE INVENTION

. Absorbent articles such as sanitary napkins,'panti1iners, énd
incontinent pads.are designed to absorb and retain liquid and
other discharges from the human body and to prevent body and

" clothing soiling. Sanitary napkins are a type of absorbent

article worn by women that is normally positioned between the
wearer’s legs, adjacent to the perineal area of the body.

Typically, most of the disposable absorbent articles of the
types mentioned above are made of materials that will not stretch.
That is, .the materials (and the article itself) will not stretch
under the forces that the absorbent article is normally subjected
to when worn. ' :

_Thé inability of the absorbent articles td stfetch causes

' sqch-afticles to have a number of_seripus.drawbacks.' One of the
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.mos._'_t serious is that they are not as comfortable for the wearer as

" they could be. The wearer .should ideally be able to notice a

difference between an absorbent article that strétches to conform
to the wearer’s body and with the wearer’s movements and an
absorbent article that fails to stretch. -Conventional sanitary
napkins will ‘also fail to move with the wearer’s undergarments, .
causing the sanitary napkins to shift. Providing the sariitary
napkin with stretch properties will permit the napkin to better
conform to the wearer’s undergarment and stay in place.

Several patent pubHcationS disclose absorbent articles
having various components that are capable of stretching. Such
efforts are described in U.S. Patent 2,701,567 issued to Smith, .
U.S. Patent 3,570,493 issued to Olsson, U.S. Patent 3,653,382
issued to Easley, et al., U.S. Patent 3,717,150, issued to
Schwartz, U.S. Patent 4,013,816 issued to Sabee, et al., U.S.
Patent 4,041,949 issued to Kozak, U S. Patent 4,166,464 issued to
Korpman, U.S. Patent 4, 533 357 issued to Hal'l U.S. Patent
4,573,991 issued to Pieniak, et al., U.S. Patent 4,578,070 issued
to Holtman, U.S. Patent 4,596,570 issued to Jacksoen, et al., U.S.
Patent 4,655,760 issued to Morman, et al. U.S. Patent 4,731,066
issued to Korpman, U.S. Patent 4,847,134 issued to Fahrenkrug, et
al., U.S. Patent 4,891,258 issued to Fahrenkrug, et al., U.S..
Patent 4,965,122 issued to Morman, U.S. Patent 4,992,324 issued to
Dube, U.S. Patent 5,011,480 issued to Gossens, et al., and
European Patent Application 0 450 541 A2 published in the name of
Morris, et al.’ | '

The 'pubhcatwns 'listed above may d1sc'|ose providing
absorbent articles with one or more stretchable components. The
present invention, however, is directed to absorbent articles,
'such as sanitary napkins, that in a number of embodiments are
comprised entirely of ‘components capab]é of stretching to
accommodate the movements of the wearer and the wearer's
undergafment's The present application also is directed to a vast

‘number of embodiments for utilizing stretch properhes to improve
_the f1t of the absorbent article.
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It is an object of th1s invention to provide an absorbent
art1c1e, particularly a re]atlve1y thin absorbent article, such as
a sanitary napkin, . that is capable of extend1ng, or more
preferab]y, stretch1ng '

It is a particu1ar object of thts invention to provide such
an absorbent article that is capable of extending {and preferably
stretching) in the longitudinal direction when the article is worn
for improved comfort and fit. o

These and other objects qf the present invention will-be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings. | - '

SUMMARY 6F THE INVENTION

The present invention prov1des an absorbent article, such as
a sanitary napkin. The sanitany napkin of the present 1nvent1on_
is capable of extending.

‘The sanitary napkin, however, may be extensible in length
(i.e., in the Jongitudinal dirgction) and/or width (i.e., in the
transverse direction), and/or in other directions. The sanitary
napkin is preferably also elastically extensible.

The sanitary napkin of the present invention, in one
embodiment comprises an extensible liquid pervious topsheet, an
extensible 1liquid ~ impervious backsheet, and an extensible
absorbent core. 'The absorbent core is positioned between the
topsheet and the backsheet. The topsheet and backsheet are joined
together around the periphery of the sanitary napkln The
sanitary napkin also ‘comprises a fastener for attaching the
sanitary napkin to the crotch region of the wearer’s panties. The
fastener is capable of perm1tting at least portions of the
sanitary napkin to extend in the longitudinal” direction.

9 eet Has BPen Rep'ace(.
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A number of different types of structures suitable for the
above componénts of the sanitary napkin are disclosed. A number
of alternative embodiments for the overall structure of the
sanitary napkin are also disclosed. '

In several alternative embodiments, the sanitary napkin is
comprised of some extEnsible*"coﬁponents and some inextensible
components. For inStahce, the sanitary napkin may have an
extensible topsheet and backsheet and an inextensible absorbent
core that is slung between the extensible topsheet and backsheet.
In a variation of such an embodiment, the sanitary napkin may have
an inextensible topsheet as well.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings
{which are not necessarily to scale), in which like designations
are used to desighate substantiaily identical elements, and in
which: . '

FIG. 1 is a top plén view of a stretchable sanitary napkin
according to the present invention in unstretched condition.

FIG. 2 is a schematic sectional view taken along line 2-2 of
the sanitary napkin shown in FIG. 1 in a disassembled condition.

FfG. 3 is a bottom plan view of the sanitary napkin shown in
FIG. 1 without the optional adhesive cover strip.

FIG. 4 is a top plan view taken which shows the sanifaty
napkin in FIG. 1 after stretching.

This Sheet Has Been Re(laced .

L




<)

3

o daand

‘WO 93/01786 S PCT/US92/06056

FIG. 5 is a top plan'view.of a stretchable sanit#ry napkin

" which has optional side flaps and a topsheet fusion bonded to an

underlying component.

FIG.'é is a simplified transverse cross-sectional view taken
along line 6-6 of Figure 5.

FIG. 7 4s a simplified transverse cross-sectional view
similar to that of Figure 6, showing- an alternate arrangement of
the components of the sanitary napkin.

FIG. 8 is a table which shows the preferred relationship
between the magnitude of stretching forces applied to the sanitary
napkin and the amount the sanitary napkin stretches in response to
such forces.

FIG. 8A is a plan view showing the .extension of various
portions of a sanitary napkin in a wearer’s panties. '

_ FIG. 9 is a graph which illustrates the fbrées required to
stretch a sanitary napkin having a *force wall".

FIGS. 10 and 11 are schématic side views of Structures used
to create force walls.

FIG. 12 is an edge view of an alternative topsheet that
comprises a nonwoven material and an apertured film.

FIG. 13 is a simplified schematic view of a topsheet material

" that comprises an apertured film with entangled nonwoven fibers.

FIG. 14 is a top plan view of a sanitary napkin having a
topsheet comprised of a nonwoven web with fibers 'genera11y
oriented in the transverse direction (only a portion of whxch are .

shown).

: . . .
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FIG. 15 is a photograph showing a cross-sectional view of an
embodiment on which an underlying fibrous layer has been stretched
and bonded to an apertured film.

F16. 16 is a top plan view of a sanitary napkin having a
topsheet comprising an elastic scrim with fibers entangled with
the scrim. (The scrim is shown on a greatly enlarged scale, and
only a portwn of the scrim is shown.)

FIG. 17 shows a conventiona'l_ process that could be used to
cut a web of stretchable material into individual topsheets, and a
process for creating a multi-directional stretch topsheet by
cutting the web of stretchable material fed into the process at an
angle (or on a *bias" to the machine direction)..

FIG. 17A is a plan view of a film topsheet for a sanitary
napkin that has apertures that may provide the topsheet with
extensibility.

FIG. 17B is a schematic plan view of a reversibly nécked
topsheet material. ' L

FIG. 18 is an exploded perspective view showing the assembly
of a stretchable sanitary napkin provided with a slit absorbent
core. '

FIG. 18A is a plan view showing a preferred glue pattern
 applied to the underside of the topsheet of the samtary napkin
shown in Figure 18.

FIG. 19 is a plan view of an absorbent core slit in the
middle and not at the ends.

FIG. 20 is a ;i]an view of an absorbent core provided with
diamond-shaped .apertures.

l This Sheet Has Been Re
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P;IGS. 21-23 are top pian and simplified cross-sectional views
along Tlines 22-22 _and_ 23-23, respectively, of a thick sanitary
napkin having a blended core and a profiled shape. '

-FIGS. 23A and 23B are a schematic 'top plan and
cross-sectional views, respectively, of a sanitary napkin formed

with some éxtensible components and some inextensible components.

FIG. 23C is a schematic cross-sectional view of anéth_er

_sanitary napkin formed with some extensible components and some
~ inextensible .components.

ETAILED DESCRIPTION INVENTION

—

1. Overall Characteristigs of the Absorbent Article

- The overall characteristics of the absorbent article of the
present invention will be discussed first.

FIGS. 1-3 show a preferred embodiment of a disposable

- absorbent article of the present invention. The present invention

relates to absorbent articles, such as sanitary napkins. More
particul ér'ly, ‘the present invention relates to thin saﬁitary
napkins that .are stretchable, especially in the longitudinal
direction.

The term “absorbent article®, as used herein, refers to
articles - which absorb and contain body exudates. More
specifically, the term refers to articles which are placed against
or in proximity to the body of the wearer to absorb and contain

the various exudates discharged from the body. The term

"absorbent article" is intended to include sanitary napkins,

" pantiliners, -and incontinent pads (and other articles worn in the

crotch reglon of a garment)

1‘1.9 ohn

/II/I///III////W i



*)

)

. WO 93/01786 R . PCT/US92/06056

The term "disposable” refers to articles which are intended
to be discarded after a single use and preferably recycled,
composted, or otherwise disposed of in an environmentally

oﬁpat1b]e manner. (That s, they are not intended to be

- laundered or otherwise restored. or reused as an absorbent

article.) In the preferred embodiment illustrated, the absorbent
article is a sanitary napkin designated 20.

_The term "sanitary napkin", as used herein, refers to an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g. , blood, menses, and urine).
The present invention, however, is not limited to the particular
types or conf1gurations “of absorbent articles shown in the
drawings. '

The sanitary napkinlzg has two.surfaces, a liquid pervious - -

body-contacting surface or "body surface" 20A and a liquid
jmpervious garment surface 208. The sanitary napkin 20 is shown
in FIG. 1 as viewed from its body surface 20A. .The body surface
20A is intended to be worn adjacent to the body of the wearer.
The garment surface 20B of the sanitary napkin 20 (shown in FIG.

‘2) is on the opposite side and is intended to be placed adjacent

to the ueerer’s undergarments.when the sanitary napkin 20 is worn.

The sanitary napk1n 20 has two center11nes, a longitudinal
center11ne L and a transverse center11ne T. The term
"longitudinal®, as used herein, refers to a  line, axis or
direction in the plane of the sanitary napkin 20 that is generally
a]igned with (e.g., approximateiy parallel to) a vertical plane
which bisects a standing wearer into left and right body halves
when the sanitary napkin 20 is worn. 'The terms “transverse” or
"lateral® used herein, are interchangeebIe,.and refer to a line,
axis or direction which lies within the plane of the sanitary
napkin 20 that is genera]Iy perpend1cular to the 10ng1tud1nal
direction. -

T‘mr ‘Sheet Has Been Replaced
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FIG. 1. shows that the sanitary napkin 20 also has two spaced
apart longitudinal edges 22 and two spaced apart transverse or end
edges (or "ends") 24, which together form the periphery 26 of the

_sanitary napkin 20.  When the sanitary napkin 20 is worn, one of
the end edges 24 will be oriented toward the front of the wearer,
and one of the end edges 24 will be oriented toward the rear of
the wearer. The end edge 24 oriented toward the front of the
wearer is designated 24A, and the end edge oriented toward the
rear of the wearer is designated 24B. | '

The sanitary napkin has two end regions, which are designated
first end region 28 and second end region 30. A central region 32
is disposed between the end’ regions 28 and 30. The end regions 28
and 30 extend outwardly from the edges of the central region 32
about 1/8 to about 1/3 of the length of the sanitary napkin. A
:detailed descr1pt1on of the central region 32 and the two end

regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to - -

Higgins on September 1, 1987.

"~ The sanitary napkin also has a longitudinally-oriented (or .
longitudinal central region 34 disposed along the length of at
least a portion of the longitudinal centerline L, and longitudinal
side regions 36 laterally outboard of the Tongitudinal central
region 34. ' : ' '

The_sanitany'napkin 20 can be of any thickness,'including
relatively thick, relatively thin, or even very thin. The
embodiment of the sanitary napkin 20 shown in Figures 1-3 of the
drawings is intended to be an example of a relatively thin -
sanitary napkin, preferably an "yltra-thin® sanitary napkin. It
-should be understood, however,' when viewing these figures the
number of layers of material shown cause the sanitary napkin 20 to
'appear much thicker tnan it actually is. An “"ultra-thin" sanitary
napkin 20 preferably bhas a caliper of 1less than about 3
millimeters. The thin'sanitary napkin 20 shown should also be
preferably relatively . flewale, so that it is comfortable for the

. wearer.

|||m| M uﬂi i
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FIG. 2 shows the individual components of the sanitary
napkin. The sanitary napkin 20 of the present invention generally
comprises at least four primafy components. These include a
liquid pervious topsheet 38, a liquid impervious backsheet (or
"barrier means") 40, an absorbent core 42, and a fastener 44 for
attaching the sanitary napkin to the wearer’s panties. The
absorbent core 42 is positioned between the topsheet 38 and the
backsheet '40. '

The sanitary napkin 20 of the present invention can also be -
.. provided with any optional additional compdnents. The optional
"components may'include, but are not 1imited to one or more wicking
layers 46 (such as the aquisition 1ayer or the secondary
topsheet"” shown in FIG. 6), an optional interliner 48 (FlG. 51),
side flaps 52 (FIG. 5), and a removable cover strip or release
liner 50 (FIG. 2). The wicking layer 46 may be positioned between
" the topsheet 38 and the absorbent core 42. As shown in FIG. 51,
the optional interliner 48 is- positioned between the absorbent
core 42 and the backsheet 40. The side flaps or "wings" 52 are
folded around the crotch portion of the wearer’s panties. (The
wearer’s panties or undergarments are designated U in the
drawings.) The removable release liner 50 covers the fasteners 44
when they comprise adhesives. This keéps the adhesives from
sticking to surfaces other “than the. crotch portion of the
undergarment prior to use of the sanitary napkin 20. '

The extensibility of the sanitary napkin 20 is shown in
-Figure 4. The term “extemsible®, as used herein refers to
articles that can increase in at least one of their dimensions in
the x-y plane. The x-y plane is a plane generally parallel to the
faces of the sanitary napkin 20. The term extensible includes
articles that are stretchable and:elastically stretchable (defined
below). The sanitary napkin Zo'shown in Figure 4 is pfeferab1y
extensible both in Jength and width. The sanitary. napkin 20, in
other embodiments however, may only be extensible in.one of these
directions. Preferablj, the sanitary napkin 20 is extensible at
 least in the longitudinal direction. '

ot Has Been Replaced
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The sanitary napkin 20 may in some preferred embodiments, in
addition to being ‘extensible, also be stretchable. The term
"stretchable", as used herein, refers to articles that are
extensible when stretching forces are applied to the article and

-offer some resistance to stretching.

More preferably still, the  sanitary napkin 20 may be
elastically stretchable. The terms *elastically stretchable" or
*elastically extensible” are intended to be synonomous. These
terms are illustrated in Fagure 4. These terms. used herein, mean
that when the stretching forces des1gnated "F* are removed, the
sanitary napkin will tend to return toward its unextended or
unstretched dimensions (or *original” dimensions) Ly and Wy. The
sanitary napkin 20 need not return all the way to its unstretched

. dimensions, however. It may, as shown in Figure 4, return to

relaxed dimensions (such as Lg and WR) between its unstretched
dimensions and extended (or stretched dimensions) Ls and. Ws.

Making the sanitary -napkin elastically stretchable will
reduce the undesirable tendency of the sanitary napkin to gather
longitudinally inward (i.e., bunch longitudinally) when forces
which tend to stretch the sanitary napkin are removed. This is
particularly true when the wearer’s panti”es contract.

2. [Extensibility of Preferred Sanitary Napkin

Embodiments.

A. Introduction.

The sanitary napkin 20 can be in the form of many different
embodiments. '

" These embodiments may be placed into at least four general
categones for purposes of discussion. The first category deals
with the type of forces used to extend the san'itary napkin. The
first category is comprised of two sub- -categories: (a) sanitary
napkins that_' depend on manipulation by the user for their

/
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. extensibility; and (b) §anitiry napkins that need only be

subjected to the typical forces encountered during use for their

extensibility. Both types of sanitary napkins aré within the
scope of the present invention. :

A second category is based:hpon whether or not an appreciable
amount of force is—required to extend the sanitary napkin. The
sanitary napkin embodiments in. the second category can be
categorized as: (a) sanitary napkins that require some'
appreciable amount of force to extend; and (b) sanitary napkins
that can be extended with very little force. Both types of
sanitary napkins are within the scope of the present invention.

The' third category relates to which components of the
sanitary napkin are éxtensible. The sanitary napkin embodiments
in the third category fall into two basic sub-categories: (a)
sanitary napkins that are comprised of all extensible componients;
and (b) sanitary napkins that are comprised of some extensible _
components and some inextensible components. Examples of sanitary
napkins in the second sub-category inciudg, but .are not limited
to: (i) sanitéry-napkins having an extensible backsheet with an
inextensible topsheet and absorbent core; and (ii) sanitary
napkins having an extensible topsheét and backsheet that form an
extensible bag around an inextensible absorbent core.

The fourth category relates to whether the sanitary napkin is
generally extensible, or is generally inextensible and s
associated with some type ~of extensible element. The fourth
category is comprised of at least two sub-categories: (a)
sanitary napkins that are provided with extensible components; and
(b) sanitary napkins adapted to extend by associating them with
some type of extensible element. Examples of the second

~ sub-category are sanitary napkins with extensible - attachment
elements. Again,'both'types of sanitary napkins are within the
scope. of the present invention.

T]’IS Sheet Has Been Rcﬁac
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The categories may encompass subject matter fhat overlaps
into other categories. Other categbries and sub-categories exist
as well. The overall extensibility characteristics are described
below. It should be understood, however, that the overall
extensibility characteristics will often depend on the
sub-categories into which the sanitary napkin falls.

cmmanm—

8. Extensibility Characteristics.
(1) Amount of Extensibility.

The sanitary napkin 20 is preferably capable of extending
between about 110% to about 150% of its unextended length (and its
unextended width). '(That is, the sanitary napkin is capable
,extend1ng between about 10 or 15% and about 50%.) More
preferably, san1tany napk1n 20 is capable of extending between
‘about 120% to about 140% of its unextended length (and width). In
other embodimehts,_thé sanitary napkin 20 (or portions thereof)
may be capable of extending greater or lesser amounts.

The amount of extensibi]fty preferéb1y corresponds to the
amount the wearer’s panties can stretch. In other words, during
wear the sanitary napkin 20 preferably extends about the same
amount as the wearer’s panties. It has been found that 20%
stretch is adequate to account for most stretch induced to the
wearer’s panties by body motions. )

The  forces required to extend the sanitary napkin and the
other parameters associated with the extensibility of some
preferred embodiments of the sanitary napkin 20 are summarized in
the table in FIG. 8. The forces and other parameters in Table 1
(as noted above) are those associated with several preferred
sanitary napkin embodiments.

It is to be understood that absorbent art1c1es having
parameters that- ‘fall' outside of those shown in Table 1. may also-
fall within the scope of the present invention in some

: s"hsSneetHﬂ Been Replac
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circumstances. 'It is also to be understood that all of the limits

‘and ranges specified herein include all narrower ranges and limits

that are within the’ specified limits and ranges. Thus, -for
example, if a range is specified as being between about 125% and
about 150%, all narrower ranges, such as between about 130% and

- about’ 140%, and between about 130% and about 150%, etc., may be

claimed even though these limits and ranges are not separately
listed. The forces are measured ‘in accordance with the Test
Methods described'in'Section 5 of this description.

The table first provides values for the forcés required to

" extend the sanitary napkin in the longitudinal direction. The

sanitary napkin should preferably extend under the naturally
occurring forces that cause the wearer’s panties to stretch and
move when the wearer moves. This will allow the sanitary napkiﬁ
to stretch with the wearer’s panties. The values in the table

~ represent those forces.

. The percentages of longitudinal extension provided above (and
other measurements in Table 1) are measured along the ]ongitudiha]
centerline L of the sanitary napkin 20. Some portions of the

- sanitary napkin 20 may, however, extend more (or develop a force

wall after greater extension) than the portions of the sanitary
napkin that lie along the longitudinal centerline L.

Figure B8A shows that the'portions of the sanitary napkin
along the longiiudinal edges 22 of the sanitary napkin 20 may
extend more than the portions 1lying along the longitudinal
centerline L. In this embodiment, the panty fasteners 44 on the
garmeht-facing side of the sanitary napkin are affixed closely to
the leg e]astics_ of the wearer’s panties,' particularly in- the
corner regions 27. This greater extension occurs when the.leg
elastics of the wearer’s panties stretch more than the portions of
the pénties'under1ying the longitudinal centerline of the sanitary

napkin.

B -—_—/___________—_—————-—
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Figure 8A shows that the portions of the sanitary napkin
lying along the longitudinaf centerline L extend a distance "C*.
The portions - of the sanitary napkin 20 1lying along - the
Tongitudinal side edges 22 -extend a greater distance "D". These

~portions of the sanitary napkin 20 lying along the longitudinal

sidé edgesfzz-may.extend up to 175% - 200% of their unextended
length.

The table in FIG. 8 indicates that the sanitary napkin may
also {or a1ternative1y) be extensible in width. Further, FIG. 8
also indicates that the sanitary napkin may have an elastic "wall".
(or “force ‘wall®) such that at a certain point, the forces
required to further increase the length and/or width of the
sanitary napkin greatly increase. These parameters are discussed
more fully below. '

* The portions of the sénitéry napkin which are capable of

‘extending the amounts described herein, should preferany contain

some absorbent material. The absorbent material is preferably
capable of hold1ng at least about 0.05 gram of liquid per square

" cm. This is measured by dipping the absorbent material into

distilled water, removing the sample from the water, and allowing

~ the sample -to drip for 30 seconds. This absorbent material may be

absorbent core material. Preferably, the absorbent material that
is capable of extending comprises more than a single web of
absorbent topsheet material.

An example of an embodiment which does not have absorbent
material capable of extending is one in which the topsheet_ahd
backsheet extend (but are nonabsorbent), but the absorbent core
does not. (Such an embodiment is not preferred .becéuse the
extensible components do not include absorbent material. Howevei,
such .a construction would still provide a degree of additional
area coverage of the wearer’s panties when extended.)

- This Sheet Has
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~ (2) Eorce to Extend

The set of figures in the second column of Table 1 are the"
amounts ‘of force required to extend the sanitary napkin
longitudinally. A set of figures is given for extending the
san1tary napkin 25% and 40%. :

‘The sanitary napkin will preferably extend at least 25% of
its .length under forces of less than or equal to about 800 grams,
preferably less than or equal to about 400 grams, and most -
preferably less than or equal to about 300 grams.

The sanitary napkin will preferably extend about 40 percent
of its length under forces of less than or eqdal to about 1250
grams. More preferably, the sanitary napkin will extend about 40
percent of its length under forces of less than or equal to about
800 grams. The sanitary napkin will (although not specified in
"Table 1) most ‘preferably extend about 40 percent of its Tength
under forces of less than or equal to about 600 grams. '

The' set of figures in the third column of the table are the
amounts of force required to stretch the sanitary napkin across
its width (in terms of the test described later which utilizes a
1.0 inch strip sample). The table is read in the same manner as
for the longitudinal stretch.

The sanitary napkin 20 may be extensible only in length or
width. The saniiary napkin need not be extensible both
longitudinally and in width. ' '

‘There are also some embodiments of the sanitary napkin of the
present invention that may not fall within the ranges in the
table. These embodiments of the sanitary napkin may-stif1 within
the scope of the present invention even though they may fall
outside some of the parameters set out in the table. '

Th ig oheet Has Been RT
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(3) Minimum Force to Extend

A minimum force to extend the sanitary napkin any appreciable

distance (e.g., 5%, or more preferably 10%) is desired so that the

- sanitary napkin is easy to handle. . A sanitary napkin with too low

of a modulus of elasticity (that is, one that stretches too

easily) is difficult for the-user to handle and place mto the

panty. Such a sanitary napkin tends to become "stringy" _smﬂar
to taffy. | ' ' '

Preferably, a force of at least about 50 grams is'requiréd
for "the sanitary napkin to extend about 25% and a force of at
least about 100 g'rams is required to extend the sanitary napkin
about 40%. In more preferred embodiments, a force of at least
about 100 grams will be requlred to extend the samtary napkin
about 25%.

(4) Force Wall

The_ sanitary napkin 20 preferably eihibits a stress-strain |
curve for longitudinal or lateral extension similar to that shown
in FIG. 9. ' ' '

The sanitary napkin preferably extends relatively easily up
to a desifed_amount, ‘then develops a force wall which prevents
further extension under the forces normally encountered by the
sanitary napki'n. during use and removal.

The sanitary napkin need not have a force wall in all
embodiments. Further, in embodiments where a force wall is
provided, the force wall .may only be provided to prevent further
increases in the length or width of the sanitary napkin.

Typically, it is more important to provide a force wall to
prevent further increéses in 'Iéng'th This is because the sanitary
napkin may be subjected to the greatest stretch'mg forces along
its 'Iength. '
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The sanitary napkin is subjected to relatively large
stretching forces in the longitudinal direction during removal of

' the napkin from the wearer’s panties. A force wall prevents the

sanitary napkin from stretching excessiveiy.during removal of the
sanitary napkin from the wearer’s panties.  In addition, a force
wall may be desirable since the length of the sanitary napkin is
greater than its width, and, therefore, the sanitary napkin is
capable of stretching a greater amount in “the longitudinal

"direction than in the transverse dlrect1on.

Such a force wall may include, but'is not limited to those
which are intrinsic in the materials used in the components of the:
sanitary napkin 20 and those created as a result of its
construction where mechanical "stops" are placed into the'sanitary
napkin to prevent extension beyond a certain point.

" The first type of force wall can, for example, be seen in a
hypothetical film. The film may produce a force wall when
stretched to a certain limit. For instance, the film may extend

_ about 10% (i.e., 110% of its original d1mens1ons) before reaching

a point where it cannot be stretched further without substant1a1
force. Typically, however, the film will have to be subjected to -
forces in excess of those desired herein to achiéve this initial
10% extension un]ess'it is made extensible as described herein.

FIG. 10 ‘shows an example of a nmchan1ca1 "stop" 54. The
schemat1c drawang depicts an extensible component 56. The
extensible component 56 could, as a non-limiting example, comprise
an extensible absorbent core or an extensible backsheet. The
extensible component 56 has -either an inextensible or less

~ extensible restraining element 58 attached to it. The restraining

element 58 is attachgd' so that it s provided with slack or
flaccid material which allows the core or backsheet to extend to a
specified 1ength but no further without an appreciable amount of

force ‘
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FI1G. 11 shows an example of a laminate structure that can be
used to provide the sanitary napkin with a stop or force wall.
~ The example shown could represent the backsheet. The backsheet 40
could be a laminate comprised of a stretch laminate film, such as.
stretchable adhesiie film 60 laminated to a pre-stretched
polyethylene film 62. The two films are laminated together when
the pre-stretched film 62 is relaxed. When the backsheet 40 is
stretched, it will easily stretch up to the pre-stretched length of
the polyethylene film 62, but will extend no further without
substantial force.

The laminate structures that are used.to prbvide the sanitary
napkin with a stop or force wall need not be bonded across the

~ entire interface between the component parts of the laminate.

For example, a laminate could be formed of a pre'stretched
material, such as an elastic film and an absorbent material. ' the
absorbent material could be intermittently bonded to the
pre-stretched film when the film is in its stretched condition.
The two components could be bonded at a plurality of limes, spots,
or other locations. The components could be bonded by glue,
thermal. bonds, or any other suitab]e type of bond. ' '

The resulting laminate will form puckered areas when it is
relaxed. It can .have unidirectional stretch, _bi-directional
stretch, or multi-directional strétch. The laminate will be able

" to extend to the pre-stretched dimensions of the elastic film, but |
will extend no farther without substantial force. The laminate
thus formed could be used as a comb1nat1on structure that serves
as one or more of the basic components of the sanitary napkin.

(5) Amount of Recoverx (or Pe:cgn; et)

The amount of recovery of the. san1tary napkin can vary in
different embodiments. Thus, upon extension to 125% or to 140% of
its original length, the sanitary napkin need not return to its
original length when the extending load is released. Howevér,'it"
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is preferable if the sanitary napkin returns to less than 110% of
its original length so that when the sanitary napkin extends, it
will return as the panty material relaxes and/or the wearer’s body
moves, and will not bunch. Table 1 shqws'that in less preferred
embodiments, the sanitary napkin may return -to up tolless than or
-equal to 125% of its original length when the extending load is
released. |

(6) Rate of recovery

If the sanitary napkin has the capabi‘lity of recovering
toward its unstretched dimensions, it preférab'ly has a relatively
Jow rate of recovery. A ré'lative'ly "low rate of recovery is
desirable for several reasons. '

The sanitary napkin will fit best against the wearer’s body

when it slowly returns toward its unextended dimensions after it - -

_is stretched. The sanitary napkin can be gently held against the
wearer’s body and in conformity therewith by the forces that tend
’ to return the sanitary napkin toward its unextended dimensions.
The sanitary napkin can also have regions that, due to creep of
the same, may not tend to return toward their original dimensions.
These regions may- also aid body fit. Thus, the sanitary napkin
can be contrasted with conventional elastic materials such as
LYCRA that have substantial tendencies to retract. |

A rapid recovery rate also- makes the sanitafy napkin
undesirable from a ‘consumer  viewpoint in removing the sanitary
napkin from the panty. After use, the user will often rip the
sanitary napkin out of the crot;h region of her panties in a
fairly aggressive manner. If the rate of 'recovery is too high,
the sanitary napki'n may tend to snap back toward the user during
removal (i.e., 1like a rubber .band). This is particularly
important when the longitudinal extension of -the sanitary nabkin'
is greater than or equal to about 20%. -
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The rate of fécobery should be high enough, however, so the
_sanitary napkin will return to its recovered length or width
within a few seconds (i.e., less than or equal to about §
seconds). ' E ' ' '

Preferably, the sanitary hapkip will return to its recovered
length or width at a rate in the range of about 0.5 inches/sec.
(about 1.3 cm./sec.) to about 2 inches/sec. (about 5 cm./sec.).

3. The Individual Compoﬁeg&; of the Sanitary Napkin.

The individual components which may be suitable for various
embodiments of the sanitary napkin 20 of the present invention
will now be looked at in greater detail with reference to FIGS.
1-3. | | ' ‘

A. The Topsheet

(1) General Characteristics of Preferred
JTopsheet Materials.

The topsheet 38 comprises a first liquid pervibus_component.
When the sanitary napkin 20 is in use, the topsheet 38 is in close
proximity to the skin of the user. The topsheet 38 is preferably
as compliant, soft feeling, and non-irritating to the user’s skin
as possible._ The topsheet 38 should further exhibit good
strikethrough and a reduced tendency to rewet, permitting bodily
discharges to rapidly penetrate it and flow toward the core 42,
but not allowing such discharges to flow back through the topsheet
38 to the skin of the wearer.

The topsheet 38 has two sides -(or faces 'or; surfaces),
"including a body-facing side 38A and a garment-facing side (or .
core-facing side) 38b. . The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface") 20A of the sanitary napkin 20. The
tbpsheet 38 has two longitudinal edges 38C and two end  edges 38D.
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(A similar numbering system will be used for the other
" components of the sanitary napkin. That is, the side of the
component facing the wearer s body will be designated by  the
number of the component and a reference letter "A". The side
facing the wearer’s undergarments will be designated by the number
of the component and the letter "B". The side and end edges will .
be des1gnated by the number of the component and the reference
letters “C‘ and “p* prespectively.)

A suitable topsheet 38 may be manufactured from a wide range
of materials including, but not limited to woven and nonwoven
materials, apertured formed thermoplastic films, apertured plastic

* films, hydro-formed films, porous foams, reticulated foams,
"reticulated thermoplastic films, and thermoplastic scrims.

Suitable woven and nonwoven matéria]s can be comprised of
natural .fibers (e.q., wood or cotton fibers), synthetic -or
modified natural fibers (e.g., polymeric fibers, such as
polyester, polypropylene fibers, and  polyethylene, or
polyvinylalcohol, starch base resins, - polyurethanes, cellulose

. - esters, nylon, and rayon fibers) or from a combination of natural
and synthetic fibers. '

When the topsheet 38 compr1ses a nonwoven web, the web may be
spunbonded, carded,. -wet-laid, meltblown, hydroentangled,
combinations of the above, or the like.

Apertured films are generally preferred for the topsheet 38
because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable apertured films can be made of
any of the materials specified in the publications that describe
films - and methods of making films which are incorporated by
reference herein. ' :

suitable films are described in U.S. Patent 3,929,135 issued
to Thompson on December 30, 1975, U.S. Patent 4,324,426 issued to
‘Mullane et al. on April 13, 1982, U.S. Patent 4,342,314 issued to
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Radel et al. on August 3, 1982, U.S. Patent 4,463,045 issued to
Ahr, et al. on July 31, 1984, and U.S. Patent 5,006,394 issued to
Baird on April 9, 1991. Additional suitable formed = and
hydro-formed films are described 'in  U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued
to Curro, et al., and -in U.S. Patent 4,637,819 issued to
Ouellette, et al.

Still other materials ‘suitable for use as a topsheet are
o described in U.S. Patent 4,775,579 issued to Hagy, et al. on
October 4, 1988, U.S. Patent 4, 798,604 issued to Carter on January
17, 1989, U.S. Patent 5, 023 124 issued to Kobayashi on June 11,
1991, and in European Patent Application 0 304 617 A2 published
March 1, 1989 in the name of Suda, et al.-

In still other embodtments, the materials described in some
of the above references (such as the stretchable polymeric
materials described in U.S. Patent .4,798,604 issued to Carter)
could be made into the films described in other references. For
instance, the stretchable polymeric materials described in U.S.
Patent 4,798,604 could. be made into the macroscop1ca11y expanded
three dimensional plastic film having a substantially non-glossy
surface described in U.S. Patent 4,463,045.

In another embodiment shown in Figure 12, the topsheet 38
.could comprise a structure comprising a nonwoven material or
fabric 64 and an apertured film such as three dimensional
apertured plastic film 66. The nonwoven material provides the
topsheet with an improved, less p1estic—iike feel.

In one preferred version of the embodiment ‘shown in Figure
12, the nonwoven material 64 has a basis weight from about 1 to
about 40 g/sq. m., more preferably from about 8 to about 12 g/sq.
m. One preferred nonwoven material compr1ses a carded thermally
dot bonded polypropylene web. Some preferred nonwoven fabrics are
manufactured by the Fiberweb Group of Simpsonville, South Caro]1na
under the trademarks CELESTRA and HOLMESTRA
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The plastic film 66 is a thermoplastic material provided with
a multiplicity of tapered capil]aries 39 in a manner, size,
-configuratidn, and orientation set forth in U.S. Patent 3,939,135
jssued to Thompson: The film is treated with a surfactant -such as
ATMER 645 manufactured by ICI Specialty Chemicals. Preferably, -
the surfactant is incorporated into the ponolef1n resin pellets
from which the film-is made.

' .Thé nonwoven fabric 64 and the apertured plastic film 66 may
be ‘integrally formed into a composite structure such as that shown
in FIG. 12 by embedding the fibers of the nonwoven material into .
the thermoplastic film when the latter is in a molten condition
using a vacuum lamination process. Such a topsheet is described
in greater detail in U.S. Patent Application Serial No. 07/794,745
filed by Aziz, et al. on November 19, 1991. In alternative
embodiments, the nonwoven fabric and the film may be placed into a
face-to-face relationship. The "two'-components are pfeféfably
secured to each other  in these latter embodiments. Suitable
methods for securing the' two components iﬁc]ude, but are not

limited to adhesives, fusion including heat bonding and/or .
pressure bonding, ultrasonics, and dynamic mechanical bonding.

Figure 13 shows that in still other embodiments, the topsheet
38 may comprise a fiber-entangled film. The term "fiber-entangled
film* refers to apertured films having fibers entangled in and
around their apertures. '

The apertured film 68 of such a topsheet could comprise any
of the films or scrims described herein. One particularly
suitable apertured film 68 fqr"use in such a topsheet is disclosed
in U.S. Patent 4,463,045 and ring-rolled (as described be]oﬁ) to
provide it with a degree of extensibility. The film 68 can be .
ring rolled before or after the entanglement of the fibers.

The film 68 has nonwoven fibers 70 loosely mechanically or
thermo-mechanically entangled therewith. The fibers 70 are
preferably entangled along or from the direction of either the
body-facing side 38A, or the core-facing side 38B.
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The fibers 70 could be mechanically or thermo-mechanically
entangled with the film 68 by any suitable process. For instance,
the fibers 70 could be meltblown onto the film, spuribonded onto
the film, carded onto the film, thermo-mechanicaﬂy entangled with
the film such as being flocked or meltblown on the plastic film
while the film is still in its molten state, or hydro~entang1ed
with the film. One suitable meltblowing process is d1sclosed in
Exxon U.S. Patent 3,978,185 issued to Buntm, et al.

The  fibers - 70 may be either hydrophi'lic or hydrophobic..
Suitable hydrophilic fibers may be formed from intrinsically
wettable fibers such as nylon co-polymers comprising a nylon
component and a hydrophi]izing component. Such a material is
commercially available from Allied Signal Inc. under the trade
designation Hydrofil SCFX. '

In -a preferred embodiment, the fibers 70 are of a
thefmopIastic synthetic nature. Suitable polyethylene fibers are
available from the Dow Chemical Company under the trade
désignation ASPUN, and polypropylene fibers are available from the
Exxon Corporation under the trade name ESCORENE 3,400 and 3,500
series.

Once formed, the fiber-entangled film-structure is preferably

. treated by any known methods to render it hydrophilic. Such

process will allow the apertures 39 of the film to better handle

liquids.” The composite structure may be ring-rolied after these
treatment processes. ' '

The fiber-entangled topsheet 38 material provides more "
intimate contact between the apertured film 68 and the nonwoven
fibers- 70. This can create advantages of improved 1liquid
transport through the film 68 to the fibers 70 and the underlying °
layers. It may also provide improved comfort if the fibers 1lie
along the body-facing side 38A of the topsheet 38. It can also
provide improved comfort when fibers lie along the core-facing
side 388 of the topsheet:'38 since the film 68 portion of the
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topsheet 38 will be less likely to sebarate from the underlying
entangled fibers 70 and move into the crevices of the wearer’s
body. ' '

(2) A 1ternat1ve Ways of Provxding the Topsheet With

xtensibili

‘There are several basic ways of providing the tbpsheet
materials described above with extensibility. A non-limiting
number of these ways are described below.

One way of making the topsheet 38 extensib]e is by performing
a mechanical’ operation, siich as pleating, corrugatmg, or ring
rolling on the topsheet material to provide folds in the topsheet
that are ab1e to open when the topsheet is stretched. Such a
process can be performed on many of the topsheet materla1s
described above.

In one preferred embodiment of the present invénfion,'the
topsheet 38 is made in ‘accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. |

Such a -topsheet 1is described in the following patent
applications' which were filed on July 23, 1991: U.S. Patent
Application Serial No. 07/734,404 filed in the names of Thompson,

et al.; U.S. Patent Application Serial No. 07/734,392 filed in the

names of Thompson, et al.; and, U.S. Patent Application Serial
No. 07/734,405 filed in the names of Buenger, et al. These patent
applications may be referred to collectively as the 'Cahi11;ny.

 Channel Fiber" patent applications.

SuitabTé prdcesses_for ring rolling or 'pre-corrugating" are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,

f1978 U.S. Patent 4,834, 741 issued to Sabee on May 30, 1989 and in

co- pend1ng,-commonly assigned U.S. Patent Appl1catlon Serial No..
07/662,536 f11ed by Gerald M. Weber et al. on February 28, 1991,
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. U.S. Patent'Applicatiqn'Seria1 No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991 (collectively referred to herein as the "Ring Rolling"

" patent épplications). o

The fold lines in the corrugations of a ring rolled topsheet
should run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions,.and/or
other directions. The topsheet 38 will be extensible in
directions perpendicular to the fold lines. |

‘Figure 14 shows that in other embodiments, the topsheet 38

could be compriséd of a nonwoven material having fibers 78

- generally oriented in a direction perpendicular to the direction

of the desired stretch. The topsheet, for instance, could be

comprised of fibers generally oriented in the transverse direction
to provide extensibility in the longitudinal direction.

_ 'Figure 15 shows another alternative topsheet embodiment. In
Figure 15, the topsheet 38 is bonded to an underlying acquisition
layer 46 by the type of individual fusion bonds 72 shown in Figure
5. In the embodiment shown in Figure 15, the acquisition layer 46
is stretched before it is fused ‘to the topsheet 38. The topsheet

- 38 and acquisition layer 46, thus, form a -laminate. When the
“stretched laminate is relaxed, the laminate has tufted areas 74
formed therein betwéen bonded areas 72 and valleys 76 formed at
the bonds.

The embodiment shown in Figure 15 provides a key advantage.
It (and its various alternative embodiments) allows a stretchable
laminate to be formed from materials that are not ordinarily
thought of as being stretchable. The apertured plastic film
topsheet 38, for instance, is not normally thought of as being
extensible. However, the topsheet 38 is provided with a degree of
extensibility when it is secured to a ]ayer such as the
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acquisition layer 46 afferhﬁfhe 'acquisition layer 46 has  been
extended and the two component materials are thereafter relaxed.

The tufted areas 74 in such a laminate can also provide
certain benefit$; The tufted areas 74 are .typically soft. They
Wil leo place the absorptive fibers of -the acquisition layer 46
closer to the wearer’s body tham the nontufted bonded areas. This
construction may also enhance absorption (particularly at the
tufted area§-74). '

In other alternative embodiments, both the topsheet 38 and
the acquisition layer 46 can be stretched prior to fusing the same
“together. | .

In other embodimehts, the topsheet 38 can be made extensible
hy'fbrming it from extensible, or more preferably, stretchable
materials. The topsheet 38 can, for instance, be an apertured
film made of a polyethylene/Kraton blend such as Exxon film EXX-7
available from the Exxon Corporation. This will yield a
stretchable material without any mechaniea] manipulation.

‘In other embodiments, the topshéet materials tan include low
basis weight nonwovens (nonwoven materials having a basis weight
from about 18 to about 25 grams per square meter). An example of
such a nonwoven material is manufactured by Veratec, Inc., a
Division of International Paper Company, of Walpole, Massachusetts
under the designation P-8. |

In other embodiments, the topsﬁeet could be comprised of a
thermo-formed mass of fibers or hydroentangled nonwovens.

Figure 16 shows that in still other embodiments, the topsheet
38 could have elastic structdral'components. One éxamp]e of such
a structure is a net, screen, or scrim 80 comprised of elastic
ribs 82. An ekample of such a structure is ‘disclosed in U.S.
Patent 4,062,995 issued to Korpman December 13, 1977. The net
could have square-shaped oF.diamond-shaped apertures 84 between
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its ribs. Such a structure is generally stretchable in all
directions. Elastic or inelastic fibers 86 could be added or
"~ adhered to the net.

The topsheet 38 can, in still other alternative embodiments,
be manufactured into a structure that is capable of stretching in
more than one direction from materials that dre only capable of
stretching in one direction. '

FIG.. 17 shows an example of a prbcess that can be used for
this purpose. The left side of FIG. 17 shows a conventional
process that could be used for cutting a web of stretchable
material 88 into individual topsheets 38. The web 88 runs in the
machine direction (MD). This is also the direction the web 88
stretches.

The right 'side of FIG. 17 shows a process of creating a
multi-directional stretch topsheet by cutting the web of
stretchable material at -an angle {or on a "bias" to ‘the machine

 direction). In a variation of this process, the web could be fed
in at an angle and cut in the same direction as shown in the
conventional process. The resulting cut topsheet 38 will be able
to stretch in two directions as shown by the arrows near the cut
topsheets.

Figure 17A shows that in still other embodiments, an
apertured film topsheet 38 can be provided with apertures 39
having a geometry that is conducive to allowing the topsheet 38 to
stretch in a particular direction.

In still other embodiments, the topsheet 38 could be slit for
extensibility as described below for the absorbent core.

In still other embodiments (shown in FIG. 178); the topsheet
38 can comprise a reversibiy necked material. Reversibly necked
materials generally combfise materials that increase in width
(rather than decrease) when extended Tlongitudinally. Such
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materials are useful in éahitary napkins because they are not
subject to the reduction in their ability to cover a given area of
thé crotch of the wearer’s panties when the sanitary napkin is
stretched. In fact, their ability to cover the crotch area will
- increase when they are stretched. Aﬁ_shown in Figure 17B, if this
increase in width is great enough, these materials can be used to
form flap-like structurés when the sanitany napkin is stretched.

. One- suitable way of creating a reversibly necked material is
~described in U.S. Patent 4,965,122 issued October 23, 1990 to
Morman. '

(3) Additional Steps.

In addition to the above, in preferred embodiments of the
present invention, at least a portion of the topsheet 38 is
treated with a surfactant. This can be accomp11shed by ‘any of the
common techniques we]] known. to those skilled in the art.

Suitable methods for treating the topsheet 38 w1th a
surfactant are described in a number of references, 1nc1ud1ng u.s.
Patents 4 950,264 and 5,009,653 issued to Osborn, and in U.S.
Patent Application Serial No. 07/794,745 filed by Aziz, et al. on
November 19, 1991. The latter patent application teaches treating
the apertured film component of a nonwoven/apertured thermoplastic
‘formed film topsheet with a surfactant. The. surfactant is
preferably incorporated into the resin used to make the
thermoplastic formed film. '

Treating the topsheet 38 with a surfactant  renders the |
topsheet 38 more hydroph111c. Th1s results in liquid penetrating
the topsheet 38 faster than it would if the .surface were not
treated. This diminishes the likelihood that body fluids will
flow off topsheet 38 rather’ than being drained thfough the
topsheet 38. | o | ’
\
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In addition, in preferred embodiments, the inner surface 388

-of topsheet 38 is secured in contacting relation with an

underlying absorbent layer. This contacting relationship results
in liQUid'penetrating-topsheet 38 faster than if the ‘topsheet 38
were-not in contact an absorbent component. However, it is not
absolutely necessary to bond the face of the topsheet 38 to the
face of the underlying layer. '

The topsheet 38 can be maintained in contact with an

underlying absorbent component by applying adhesives between the

topsheet and the underlying component, by entangling the fibers of
the underlying layer with the topsheet, by fusing the topsheet 38
to an underlying absorbent layer by a plurality of discrete
individual. fusion bonds, or by any means known in thé_art.

FIGS. 5'and 7 show a preferred type of fusion bond which
forms bonded areas which provide structures with drainage
passageways for liquids to pass through to the underlying
absorbent material. These preferred fusion bonds are described in
greater detail in U.S. Patent Application Serial No. 07/810,774
filed in the names of Cree, et al. on December 17, 1991.

B. The Absorbent Core

(1) General Characteristics of Preferred
Absorbent Core Structures.

The absorbent core 42 is'bositioned between the topsheet 38
and the backsheet 40. The absorbent core 42 provides the means
for absorbing menses and other body fluids.

The absorbent core 42 need not have an absorbent capacity
much greater than -the total  amount of fluid anticipated to be
absorbed. The ' absorbent core 42 s generally compressible,
confbrmable,~ and non-irritating to the user’s skin. It can
comprise' any material used in the art for such purpose.
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Non-limiting examples include natural materials such as comminuted
wood pulp which is generally referred to as airfelt, creped
cellulose wadding, hydrogel-forming polymer gelling agents,
modified cross-linked cellulose fibers (described' below),

- capillary channel fibers, absorbent foams, absorbent sponges,
synthetic staple fibers, ‘polymeric fibers, peat moss, or any
equivalent material or combinations of materials.

. The polymeric gelling agents 1listed above may also be
referred to as "absorbent gelling materials"” or “superebsorbent
materials”. Po]ymeric gelling agents are those materials which,
upon contact with liquids such as water or other. body liquids,
jmbibe such 1iquids and thereby form hydrogels. In this manner,
Iiduids discharged into the -absorbent core 42 can be acquired and
held by the polymeric gelling agent, thereby providing the
articles herein with enhanced absorbent capacity and/or improved
liquid retention performance.

The polymeric gelling agent which is employed in the
absorbent core 42 will generally comprise particles 41 of a
substantially water-insoluble, slightly cross-linked, partially
neutralized,' hydrogel-forming polymer material. " The term
*particles", as used. herein, can refer to pariic]es in any form,
such as in the form of pellets, flakes, or fibers.

The general characterlstlcs of one basic -type of absorbent
core 42 (including, but not limited to the preferred types of
polymer materials used there1n, and types of methods which can be
used for prepering these polymer particles) are described in
greater detail in U.S. Patent 5,009,653 issued to Osborn and the
patents incorporated by reference in that patent, the disclosures
"of which are all incorporated by reference herein. (The absorbent
cores 42 described herein need not include superabsorbent material
particles, however.) 3

Suitable cross-1inked eeIIQIose fibers for the -absorbent core
are described in U.S. Patent 4,888,093, issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to
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Dean, et al.; U.S. Patent 4,889,595, issued December 26, 1989 to
Schoggen, et al.; U.S. Patent 4,898,642, issued February 6, 1990

" to Moore, et al.; and U.S. Patent 4,935,022 issued June 19, 1990
to Lash et al.; EPO Patent. App11cat10n Publication Nos. 0 427 316
A2 and 0 427 317 A2 published in the name of Herron, et al. on May -
15, 1991; and EPO Patent Application Publication No. 0 429 112 A2
published in the name of Herron, et al. on May 29, 1991.

Suitable capillary channel fibers (that is, fibers having
channels formed therein, preferably, on their exterior surfaces)
for the absorbent core ire'dgscribed in greater detail in the
Examples provided' below, in EPO Patent Application 0 391,814
ﬁub]ished October 10, 1990, and in the aforementioned Capillary
Channel Fiber patent applications.

Suitable absorbent cores comprising foams - are described in

U.S. - Patent Application Serial Nos. 07/743,839, 07/743,950, -

07/743,947, and 07/830,159 (P&G Case Nos. 4451, 4452, 4453, and
4453R) The first, third and fourth applications listed were filed -
in the names of DesMarais, et al. The second application listed
was filed in the name of Young, et al. The first three
applications were filed on August '12, 1991, and the fourth on
February 12, 1992. Additional cores comprising foams are
described in European Patent App1i;a£ion 0 293 208 Bl.

Absorbent cores comprising sponges are described in U.S.
Patents 3,512,530, 3,?54,493 and French Patent 2,203.827.
Additional suitable absorbent cores that can be provided with
extensibility are described in the following references: U.S.
Patents 4,773,903 and 4,865,596 issued to Weisman, et al. on
Séptember 27, 1988 and September 12, 1989, respectively. These
patents disclose composite absorbent structures comprising webs of
~entangled blown microfibers, substantially nonabsorbent crimped
staple fibers, . particles of hydrogel- -forming polymer1c ge111ng
agents and a hydrophi]1z1ng agent
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Other suitable absorbent core materials comprise mixtures of
melt blown elastic fibers and absorbent materials. One such core
material comhrises a. hydro-entangled composite of cotton and melt
blown fibers known as product #7102-102 available from Fiberweb of
Simpsonville, South Carolina. In -other embodiments, the cotton
could be replaced with other absorbent materials such as FSA fiber .
Type 101 or 102 available from Courtaulds Fibers, Ltd. West
Midlands, England. Alternatively, two plies of a material such as
the above product #7102-102 could be laminated together with a
particulate polymeric gelling agent in between and provided with
extensibility to produce a highly absorbent extensible laminate.

In addition, the absorbent core 42 can be comprised of many
materials described herein as being spitab]e for use as topsheets.
In order to be suitable, however, ‘these materials must be
absorbent or used in conjunction with some absorbent material.
For instance, the absorbent core 42 could be comprised of a
structure similar to the elastic scrim shown in Figure 16 with
absorbent fibers adhered thereto.

(2) Providing the Absorbent Core With Extensibility.

" There are many possible extensible absorbent core
embodiments. These include, but are not 1imited to the
embodiments described below. The components of the embodiments
described below can also be combined in any suitable manner to
form additional embodiments. ' )

(a) Laﬁinate;

In one preferred embodiment shown in Figure 2, the absorbent

~core 42 is a laminate. The laminate is comprised of a laye¥ of

superabsorbent polymer material, such as in the form of particles

41, disposed between two air-laid tissues, first and second tissue

layers {or “ubper" and. "lower” tissue layers) 43 and 47,
respectively. -
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The first and second .tissue layers 43 and 47 provide
containment of the. superabsorbent‘ polymer -material, improve
lateral wicking of the absorbed exudates throughout the absorbent
core 42 and provide a degree of absorbency. The tissue layers 43
and 47 can be comprised of a single tissue web which is folded
with the superabsorbent material particles 41 between, or two .
separate sheets of the same (or different) tissue. ' '

A suitable laminate is a superabsorbent laminate known as
WATER-LOCK L-535 available from the Grain Processing Corporation
of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing
Corporation). Such supéfabsorbent laminates are disclosed in U.S.
Patent 4,467,012, issued to Pedersen et al. on.August 21, 1984,
U.S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981,
and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25,
1986.

~ The laminate absorbent core 42 .can be made extensible by
making the same from tissue paper' having between 20% and 200%
stretch (i.'e., i:apab'le_ of extending between about 120% and 300% of
its original length). Such tissue sheets can be made by a number
of processes. The tissue paper may in one embodiment, be
conventionally creped tissue. For example, the tissue paper may
be a BOUNTY tissue that is run through a creping process. '

In other embodiments, the tissue may be made by a suitable
variation of the process described in U.S. Patent 4,191,609 issued
to Trokhan on March 4, 1980, or by a suitable variation of the
processes described in U.S. Pétent 4,529,480 issued to Trokhan on

- July 16, 1985, or the processes described in European Patent
App]icai:ion' Publication Nos. WO 92/00414, WO 92/00415, - and WO .
82/00416 published January 9, 1992. In the latter cases, the

~ tissue may be made extens'itﬂe by one or more of the following

-pfocedures: adjusting the angle of the doctor blade to provide :
additional creping; tailoring the characteristics of the paper’s
‘network region to allow a certain amount of stretch; or, by'
re‘moving the paper web from the Yankee dryer earlier than ordinary
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before it is subjected to further drying to give it a creped
effect.. '

In alternative embodiments, a tissue with no or very low
initial crepe can be creped after lamination. The creping process
in this case could occur by passing the laminate through two
matched rolls such—that théy would yield a corrugated lannnate
tissue with stretch in the range of 20% to 200% (capable of
extending between about 120% and 300% of its or1gmal length).
The corrugations shou\d be perpendxcular to the dmrectwn of
desired stretch. '

In a related alternative embodment. the laminate could be
creped by adhering the laminate to a surface and creping the
laminate off the surface. This could be done in a manner similar
to the step of removing the paper web from a ‘Yankee dryer
described in the aforementioned EPO patent applications.

In another related embodiment, the laminate could be creped -
by pressing a pattern into it while the laminate is on a flat
surface. For instance, a pair of flat plates could be used to
impress a pattern into the laminate similar to- that shown in U.S.
Patent 4,578,068 issued to Kramer, et a'l

In a'lternat'ive ‘embodiments, the laminate can be cut or slit
to provide an extensible absorbent core structure. Figure 18
shows that in a particul arly preferred embbdiment, .the absorbent
-core 42 is a laminate as described above which is slitted or
partially slitted for longitudinal extensibility. FIG. 19 shows
an alternate absorbent core that is slit at the central region,
and not at the end région_s. Figure 20 shows an alternate
absorbent core that has diamond-shaped apertures cut therein. Any
other suitable shape or shapes of apertures can be used.

Other types of slit absorbent materials: are described i_n-
‘European Patent Application Publication Number 0 293 208 Bl
published by Lion Corporation on July 24, 1991.
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The 'Iongitudinai and end edges 22 and 24 of the sanitary
napkin 20 are preferably sealed to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
from the napkin when it is extended. Alternatively, the edges 42C
and 42d of the absorbent core 42 may be sealed rather than sealing
the edges of the entire sanitary napkin. The edges of the core 42
may, -fof example, be wrapped or covered by a tissue layer. In
other alternative embodiments, the edges of the tissue may be
folded, or otherwise manipulated to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
“particles 41 from the qbre 42. A1l permanent seals around the
perimeter of the sanitary napkin 20 should not break upon
lengthening (i.e., any seal is intended to remain for the duration
of the use of the sanitary napkin.)

In any of the laminate absorbent core embodiments described
above, a sheet of other any other known absorbent materials
including, but not limited to peat ‘moss, modified cross-1inked
cellulose fibers, or synthetic fibers could replace the cellulose
fibers in one or'more of the tissue layers. The basis weights of
the tissue layers cou‘ld also be varied between layers.

"(b) Structures Containing Mixtures .of Absorbent
' Materials and Superabsorbent Matgri_a'lg.

‘The absorbent core 42 could, instead of comprising a laminate
structure, be comprised of a mixture of the absorbent materials
‘and superabsorbent materials described above.

For example, mixtures of superabsorbent materials with
"airfelt, modified cross-linked cellulose fibers cross-linked
carboxy methyl cellulose such as that described in U.S. Patent
4,475,911 issued to Gellert on October. 9, 1984, peat moss, or
other absorbent. materials can be used to make thin webs. These
thin webs may then be creped, ring-rolled, slit, or otherwise
manipulated as described herein to produce an extensxb\e absorbent
core 42 |

e
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The'superdbsorbent'material particles 41 can be distributed
in any known manner in any of the embodiments described herein.
The superabsorbent material particles 41 may be homogeneously
blended with the absorbent materials described herein. In other
embodiments, the superabsorbent material particles can be
distributed in a superabsorbent material concentration gradient in
the sanitafy napkin. Known manners for establishing such a
conéentration gradient are described in European Patent
Application No. 0 198 683'published.0ctober 22, 1986 in the name
of Duenk, et al., U. S. Patent 4,699,823 issued October 13, 1987 to
Kellenberger, et al. and U.S. Patent 5,009, 650 issued to Bernardin
on April 23, 1991.

(c) Structures Containing Mixtures of Various
- Iypes of Fibers. '

The absorbent core 42 can comprisé a mixture of var{ous types
of natural or synthetic fibers and particular supgrabsorbent
materials. ' '

(i) The '81gndeg“'Cor .

Figures 21-23 show one particularly preferred abkorbent core
42 that will be referred to as a "blended" core. This pérticu]ar
core arrangement is shown in-a relatively -thick sanitary napkin
20. It can, however, also be formed into a thin web for use in
thin products. '

, The blended absorbent core 42 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The -
blended core 42 is compr1sed of at least two groups (or types) of
fibers. These include. a first group (or type) of low denier,
relatively short, hydrophilic f]bers, and from about 5% to about
90% of higher denier (and is preferably about 10%), longer

synthetic fibers that comprise a second group (or type) of fibers.
The blend ratio of the two groups of fibers can be varied to
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produce the properties desired for different types of absorbent
aftic\es. (A11 percentages specified in.thjs description .are by
weight unless stated otherwise.)

The first group of fibers can comprise natural fibers such as
cotton, cellulose, or other natural fibers. The first group of
fibers can alternatively or additionally comprise synthetic fibefs
such as 'superébsorbent material fibers and capillary channel
fibers, mechanically or. chemically modified natural fibers,
including but not Timited to, rayon, chemical thermal mechanical
pulp (or "CTMP" or TMP"), ground. wood, or cross-linked cellulose
fibers. For one embodiment, the first group of -fibers comprises
airfelt. The fibers in the first group of fibers are either
inherently hydrophilic, or they may be rendered hydrophilic by
treating them in any of thg_manners described previously to render
them hydrophilic. - T |

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression
resistance when wetted. (That is, the fibers should have a high
compressive modulus.) Preferably, the fibers selected are both.
compression resistant and wet and dry resilient (i.e., they tend
to both resist compression and to spring back when compressed).
Cross-linked cellulose fibers'arefespecially preferred for these
criteria. (It is querstood; however, that ;ross-]inked ce]]ulosé_
fibers are sufficiently modified that they may no longer be

considered as either cellulosic, or as natural fibers, per se.)

~ The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second group of fibers should also preferably be wet and dry
resilient. Suitable fibers include, but are not limited to
synthetic fibers comprised of any of those materials specified
below as being suitable for use as the fibers of the acquisition
layer 46. (Fiber 1lengths, denier, etc.. are, however, not
necessarily the same. Some preferred fiber lengths, etc. are
described below.)
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~ The fibers in the second group of fibers are preferably
longer than the fibers in the first group of fibers. Preferably,
the fibers in the second group of fibers are greater than or equal
to about 1/4 inch (about 0.6 cm.) long, and are more preferably
greater than or equal to about 1/2 inch (about 1.3 cm.) long. The
denier of the fibers in the second group of fibers are preferably
greater than the denier of the fibers in the first group of
fibers. The fibers in the second group of fibers preferably have
a denier per filament of between about 6 “and about 40. More
preferébly, the denier is between about 15 and about 30, and most
preferably between about 15 and about 25.

_ The fibers in the second group of fibers may be hydrophilic,
hydrophobic, or partially hydrophilic and partially hydrophobic.
The fibers in the second group of fibers preferably have at least
some hydrophilic component (preferably a cellulosic component).
The fibers in the second group of fibers can be provided with a
hydrophilic component in a number of suitable ways. These
include, but are not limited to coating or treating the fibers to
render them, or at least their surfaces, hydrophilic.

Suitable synthetic fibers are available from Easiman Kodak
Textile Fibers Division Kingsport, TN as the KODEL 200 and 400
Series. One suitable type of synthetic fiber .is the KODEL 410
fiber.

One particularly suitable type of'synthetic fibers for use in
the second group of fibers are crimped polyester fibers. A
suitable polyester fiber is the KODEL 431 fiber. These KODEL
fibers are preferably crimped at a crimping frequency of between
about 5 and 7, preferably about 6, more preferably 6.3 crimps per
Tinear inch '(i,e;,- per 2.5 cm.). The fibers are preferably
crimped at a crimping angle of between about 709 to about 910,
preferably about 880. Crimping provides the fibers with improved
resilience, among other desired properties. The fibers have a
denier of 15 per filament and a length of about 0.5 inch (about
1.3 cm.). They may be coated with a hydrophilic or hydrophob1c
finish by any suitable method known 'in the art.

. F
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In an alternative embodiment, it is possible to replace the
cellulose fibers in the first group of fibers with very short, low
denier, synthetic fibers (with hydrophilic surfaces). The blended
core 42 in this situation would consist of short, low denier,
hydrophilicffirst gfoup'of synthetic fibers (such as polyester
fibers coated with a proprietary permanently wettable finish known
as CELWET) and long, high denier second group of synthetic fibers.
Polyester fibers coated with CELWET are available from the Hoechst
Celanese Corporation of Charlotte, North Carolina.

Such. a blended core | may also contain particles of
hydrogel-forming polymer gelling agents to increase the absorptive

capacity of the core.

Iﬁ one preferred embodiment, the hydrogel-forming polymer

gelling agents comprise "high-speed” absorbent gelling materials.

The term *high-speed® absorbent gelling materials, as used herein,
means those absorbent ge1]1ng materials that are capable. of

. absorbing exudates at such a rate that they reach at least about

40%, preferably at least about 50%, and most preferab1y at least
about 90% of their capacity in less than or equal to about 10

- seconds.

A suitable method for measuring the percent rate of capacity
is described in U.S. Patent App1ication‘$eria1,Nos. 07/637,090 and
07/637,571 filed respectively by Noel, et al. and Feist, et al.
In alternative embodiments, it is also poséible for the high-speed
absorbent gelling materials to be mixed with other . types (or
ordwnary speed) absorbent gelling materials.

Preferably,'in_the'embodiment described immediately above,
the high-speed absorbent gelling materials are in fibrous form.
Fibrous  superabsorbent materials (though not necessarily fibrous
high-speed absorbent gelling materials) are discussed more fully
in U.S. Patent 4,855,179, issued August 8;'1989, to Bourland, et
al. '
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The term “fibrous absorbent gelling materials", as used
_ hérein, is intended. to include absorbent gelling materials in the
form of fibers that are comprised entirely of absorbent gelling
material and bi-component fibers that are comprised at least
partially of other materials which have their surfaces coated with
absorbent gelling materials.. A suitable fibrous high speed
absorbent gelling material is known as FIBERSORB SA7000 formerly
manufactured by Aréo Chemical Company of Newton Square,
Pennsylvania. Other suitable fibrous high speed superabsorbent
fibers are the polyacrylate-based fibers known as FSA fiber Type
101, 102, 111, or 112 available from Courtlauds Fibers, Ltd.

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming. polymer gelling
agents may also be possible.

The blended absorbent core 42 is preferably compressed to a
density of at least about 1.5 g/cubic inch (about 0.09 g/cm3).
'The ‘blended core 42 may be compressed to densities at Jeast as
high as about 4.0 g/cubic inch (about 0.25 g/cm3) to improve fluid
wicking while still maintaining good softness and flexibility.
(The density values specified above do not include the weight of
any particles of absorbent gelling material.) Densification may
be app'liéd to the entire absorbent core 42 or only to selected
portions. Patterned densification allows tailoring of_the fluid
handling properties to a specific need. For example, the density
may be very low in the fluid target area to maximize fluid
acquisition speed, and density may be very hngh near the core
edges to maximize fluid vnckmg.

In one partieu]aﬂy preferred embodiment, the improved
absorbent core 42 is an air-laid blend comprised of approximately
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers'
compressed to a dens1ty of about 1 g/cubic inch (about 0.06
9/cm3)

-—_
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The blended absorbent core 42 can be used as the entire core
or it can be used as one or more layers in a layered construction.
The blended absorbeht core 42 can be used with or without an
acquisition layer.

-Figures'21-23 show an example of a core 42 in which layers of
core material are used to produce a "profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges
22 and 24. Figures 22 and 23 show that such a profiled sanitary
napkin 20 can be made by stacking layers having relatively large
length and width dimensions on top of those with smaller length
and widths (or vice versa).

In a layered construction, one or more layers can consist of
all cellulose or cellulose/hydrogel-forming° polymer material
blends. The layers could also have differing fiber and/or -
absorbent gelling material content or composition. For example, a

' " higher percentage of absorbent gelling material could be provided

in the lower layers to provide additional liquid storage capacity.

In other embodiments, e]astic fibers may be included in the
second group of fibers.. ' Suitable elastic fibers include melt
blown fibers, such as those included in the hydro-entangled melt
blown fiber and cotton composite known as product #7102-102
available from'Fiberweb, or fibers made of a polyethy]éne/Kraton
blend, such as the material used to make Exxon film EXX-7.

-(ii) Other Types of Cores.

Other core  structures. that provide extensible properties
1nc1ude unbonded ‘nonwoven structures of synthetic fibers or
various woven structures.

For  instance, ' nonwoven structureé‘- including fibrous
superabsorbent materials such as Fibersorb can be combined with

-various synthetic fibers to produce absorbeﬁt cores. These

f—-—~—‘;________“_h_*___
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nonwoven structures can be made extensible by uti]i;ing various
patterns of bonding and fiber lay down.

The stretch properties of these nonwoven structures can be
enhanced by any of the different methods described herein.
Suitable methods _fo§ enhancing the extensibility of stretch
include, but are not limited to ring rolling, including elastic
fibers within the core, and including fibers that are crimped or
curled that are capable of being extended (such as those shown in .
Figures 58 and 59) for extensibility. '

One suitable structure comprises the aforementioned melt
blown é]astic fibers and cotton Fiberweb product #7102-102 with '
superabsorbent material. The superabsorbent material could be in
either particulate or fibrous form. ~ In other alternative
embodiments, the structure could contain modified cross-linked

cellulose fibers. The cross-linked cellulose fibers could be - . -

added to the unbonded elastic fibers and superabsorbent material.
In other embodiments, the cross-linked fibers could replace the
elastic fibers (if the cross-linked fibers are intrinsicly
extensible), or the superabsorbent material.

o (3) Proﬁiding the Core with Elasticity.

The.dbsorbent core 42 may be made not only extensible, but
.elastically extensible in any of the embodiments described in this
specification.

The absorbent core 42 may be made elastically extensible even
though it has no elastic properties of its own. The absorbent
core 42 can be made elastically extensible by aftachihg it to an
elastic backsheet or topsheet so that the absorbent core 42 will
extend and retract with the elastic topsheet or backsheet.

‘The sanitary napkin (or other absorbent article) 20 could

- also include any additional absorbent layers or other components
such as are described in the patents jncorporated by reference.
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. For example, the absorbent article may comprise an acquisition
layer or patch of cross-linked cellulose fibers positioned between
the topsheet 38 and the absorbent core 42.

c.irbe_mm;&

(1) geggra1 Character1s;1cs of Preferred Backsheet |
Materials.
~ The backsheet 40 is impervious to liquids and, thus, prevents
body* fluids from soiling the clothing of the user. A suitable
backsheet 40 may be manufactured from a wide range of materials.
Suitable materials include embossed or nonembossed polyethy]ene
films and laminated tissue.

Suitable polyethylene film are manufactured by Monsanto - - -

Chemical Corporation and marketed in the trade as Film No. 8020,
by Clopay Corporation of Cincinnati, Ohio under the designation
P18-0401, and by Tredegar Film Products of Terre Haute, Indiana
under the_designation XP-39385.

In one alternative embodiment of ‘the sanitary napkin 20
(typically in which the topsheet 38 overlays only the main body
portion 21 and does not extend out to form the top surface of the

: flaps, if any), the backsheet 40 may,be;comprised of two 1ayer§. :
In such a case, the backsheet 40 may comprise a first layer of
lofted material disposed on the. core-facing side 40A of the
backsheet. The ﬁurpose of the first layer is to provide a
comfortable, non-irritating surface against the body of the
wearer. -

. The lofted layer méy be.comprised of any suitable material,
such as a nonwoven material. Preferably, -the lofted 1ayer
comprises a hydrophob1c nonwoven mater1a1
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The second layer may be disposed on the garment side 408 of
the backsheet 40, and may comprise a fluid impervious film. A low
density polyethylene material about 0.01 to about 0.05 millimeters
in thickness, preferably about 0.02 millimeters in thickness, has
been found to work'wel] as this- second layer. A polyethylene
film, such as is sold by the Ethyl Coiporation, Visqueen Division, .
under model XP-39385 has been found particularly well suited for
this second layer. The backsheet 40 may also be made of a soft,
cloth-like material which is hydrophobic relative to the topsheet
38. A polyester or polyolefinic fiber backsheet 40 has been found

- to work well. A particularly preferred soft, cloth-1ike backsheet
40 material is a laminate of a polyester nonwoven material and a
film such as described in U.S. Patent 4,476,180 issued to Wnuk on
‘October 9, 1984. :

(2) Providing the Backsheet With Extensibility.

There are many possible . types of 'extensibIe backsheets.
These include, but are not limited to the embodiments described
below. ’ '

Generally, many of the teChﬁiqueé déscribed above for
providing the topsheet with extensibility may also be used to
create an extensible backsheet 40. Thus, the backsheet materials
can be made extepsible by performing a mechanical operation, such
as pleating, corrugating, or ring rolling the backsheet material.
The backsheet 40 may be made eXtensible-by'forming it from a film
made of a stretchable material such as Exxon film EXX-7 described
above.

Typically, however, the films and the 1like wused in
constructing the backsheet 40 are unapertured, or if apertured,
provided with open areas, or the']iké, are made liquid impervious .
by covering the open areas, closing the open areas, redﬁcing the
size of the open areas, or otherwise.
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A particularly preferred extensible backsheet 40 is an
extended adhesive film Formula #]98-338 manufactured by the .
Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley
adhesive film is a fluid impervious film capable of extending 200
- 300%. It is preferred because it is also elastically
extensible. '

This film can be used “as is" in the sanitary napkin 20. One
side of the adhesive film can be adhered to the garment-facing
side 42b of the absorbent core 42. The other side will comprise
the garment-facing side 40B of the backsheet 40, and may be used
as a panty fastening adhesive.

Alternatively, the side of the adhesive film that forms the:
garment-facing side 40B may have its adhesive surface at least
partially covered (or °“blocked" to eliminate its adhesive
characteristics). The adhesive body-facing side 40A of the

" backsheet can also be at least partially blocked. '

The exposed adhesive can be blocked in a number of suitable
ways. These include, but are not limited to attaching a layer of
nonadhesive material to cover the exposed adhesive, and brushing
or sprinkling a powdered material such is talcum powder or corn
starch on at least part of the exposed adhesive. The partial
blocking of the exposed adhesive on the garment-facing side 40B of
the backsheet 40 can be used with the remaining exposed adhesive
to creéte_particular panty fastening adhesive patterns. '

In still other embodiments, an adhesive film can be created
with one side that has adhesive tack, and one side without tack.
One suitable adhesive film having these characteristics is a
composite structure comprising a nonwoven elastomeric film with a
Tow modulas pressure sensitive adhesive, such as adhesive film
Formula #198-338 which is available with a blocking film such as
film Formula H2301 from the Findlay -Adhesives Company. Such
materials are. further described (aﬁd used for other purposes) in
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U.S. Patent 5,032, 120 issued to Freeland, et al. on July 16, 1991,
and U.S. Patent 5,037, 416 1ssued to Allen, et al. on August 6,
199]. : ; -

In other preferred embodiments, the-backsheet 40 can comprise

" an extensible laminate structure. Such a laminate can be

comprised of two of-more layeré. The laminate can be comprised of

layers each of which are capable of different extensibility. Ffor

jnstance, a backsheet 40 could comprise a 1§minate formed of a

layer of Findley adhesive film that is covered on one or both
sides by an extensible nonwoven web or by an extensible film.

D. Combinations of Topsheet Bac sheet. and Core
Materials.

The sanitary napkin 20 of the pfesent invention can be
comprised of many different combinations of the topsheet,
backsheet, and core materials described herein. '

As noted above, the sanitany napkin 20 may be comprised of
all extensible components. The sanitary napkin 20- shown .in
Figures 1-3 could, for instahce, comprise a topsheet; backsheet,
and absorbent core selected from any of those materials described
_above. The different types of topsheet, backsheet, and absorbent
core materials could be assembled in any of manj possible

~ combinations. | '

Alternatively, as noted above, the sanitary napkin 20 may be
comprised of some extensible components '?nd some inextensible
components. The sanitary napkin could, for iﬁstance, be comprised
of at least one of the extensible components described herein
combined with any conventional inextensibie'materials, or with at
Jeast some of the basic materials described. above prior to °
providing these materials with ‘extensibility to form many
different structures. .This can be done to achieve some desirab]é

_ performance characteristic, or to reduce the overall cost of the -
sanitary napkin 20. o '
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Figures 23A - 23C show some non-limiting examples of sanitary
napkins formed with some extensible and some inextensible
components. Many other examples exist, as well, and are within
the scope of the present invention. '

Figures 23A and 23B show a sanitary napkin 20 having an
extensible ‘topsheet 38 and backsheet 40 and an inextensible
absorbent core 42. The absorbent core 42 is suspended relative to:
the topsheet 38 and backsheet 40 by extensible strihs or bands of
material 101. The extensible strtps 101 are secured to the
topsheet 38 and the backsheet 40.

The absorbent-core 42 in such an embodiment, thus, forms a

sling-l1ike structure positioned between the tépsheet 38 and

- backsheet 40, and the topsheet 38 ‘and backsheet 40 form an
extensible bag-1like structure around the absorbent core 42.

The sanitary napkin 20 shown in FIGS. 23A and 23B (especially-
the backsheet 40 of the same) can, thus, extend with the wearer’s
panties for fit and comfort. The inextensibility of the core 42
is advantageous in that it allows the capillary characteristics of
the absorbent core 42 to be maintained even when the topsheet 38
and backsheet 40 are extended.

Figure 23C shows a sanitary napkin 20 having an extensrbIe
backsheet 40 that is combined with an inextensible topsheet 38 and
an inextensible absorbent core 42. The sanitary napkin 20 shown
in Figure 23C provides a similar advantage to the sanitary napkin
shown in the preceding figure. The sanitary napkin 20 in_Figure
23C, however, also provides several additional advantages.

The inextedsibility of the topsheet 38 also allows the

. topsheet 38 to maintain its capillany characteristics (which often

forms a compos1te -absorbent system with the absorbent core 42)
when the backsheet is extended.
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The sanitary napkin 20 shown in ?igure 23C also allows the
components that are intended to'be'near the wearer’s body (the
topsheet 38 and core 42) to fit adJacent the wearer s body without
stretching. The backsheet 40 which needs to adjust to the

| stretching of the wearer's panties, can do so.

The sanitary napkin 20 shown in FIG. 23C also has a pair of
longitudinally oriented extensible strips 99 along the body-facing
side of the sanitary napkin. The strips 99 can comprise a
nonwoven material, or some other suitable material. The strips 99
are preferably soft to provide a more comfortable surface for the

" wearer. . The strips 99 also connect the topsheet 38 to the
backsheet 40. The strips 99. may, thus, serve as "isolation
elements" (described below) which permit the backsheet 40 to
extend and stretch more independently of the topsheet 38 and
absorbent core 42 than if such strips were not present.

. Several other alternative sanitary napkin -embodiments having

some extensible components and some inextensible components are -
those which have stretch attachment means for fastening to the

wearer’s panties. These are described below in Section 4A(1).

In -addition to combining various different topsheet,

" backsheet, and core materials, some of the materials specified

herein can be used to serve more than one function, or as more
-than one component in an absorbent article.

For instance, some of the foam materials described herein as
being suitable for use -as an absorbent core can serve the
functions of a topsheet, an absorbent core, and a backsheet. This
can be accomplished by applying. an impervious coating to the

- garment-facing side of the foam material, or otherwise treating
the garment-facing side of the foam material to render it liquid
dmpervious. In another embodimént ~ the topsheet 38 may be
eliminated, and the underlying layer .can. serve the function that
the topsheet 38 generally serves.
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In addition, some of the materials described herein as being
"suitable for use as one component, such as a topsheet (or as a
- backsheet or core), can be used as one or more of the other

components. (That is, provided that materiél has, -or is modified
to have, the desired characteristics for the component.)

Further, -the manners described herein of making one of the
components (such as the topsheet, backsheet, or core) extensible
can generally be used to make any of the other components
extensible.

E. Assemb of the Topsheet, Backsheet, and Absorben
- :Core.

The components of the sanitary napkin described above (the
topsheet, backsheet, and absorbent core) can be secured together
in any suitable manner that allows the sanitary napkin 20 to
extend. '

" In the preferred embodiment shown in Figure 1, the components
of the sanitary napkin 20 are sized so that the edges of the
'topsheet 38 and backsheet 40 extend outward beyond the edges of
the absorbent core 42. The backsheet 40 comprises a stretchable
adhesive film. The core 42 is placed on top of the backsheet 40.
The topsheet 38 is then placed on fop of the core 42. The
portions of the edges of the topsheet 38 that extend-_outward
beyond those of the core 38 are secured to those of the backsheet
40. '

As shown in Figure 1, the topsheet 38 is also preferably
"secured to backsheet 40 along a first seam, such as seam 90. Seam
90 is preferably liquid impervious. The seam 90 can be formed by
any means cdmmon]y used in the art for this purpose such as by
gluing, crimping, or heat-sealing. The seam 90 is illustrated on
the winged product shown in Figure 5 as “extending completely
around the periphery of. the main body portion 21.
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It has been found that such a construction adequately secures
the éompdnents'of the sanitary napkin without securing the faces
of the adjacent components to each other. Although, as noted
above, it is often preferred to secure some of the components at
their faces, as well. '

The above is a preferied'émbodiment_for ease of construction.
(Other means of uniting the various components can be used.)

For instance, the present invention also includes so-called
"tube" products. “In these products, a liquid pervious cover
material (suéh as topsheet material) can be wrapped completely
around the absdrbent core and the backsheet, and then the
components can be secured together. In alternative arrangements,

“the topsheet could be wrapped around the core, and the wrapped
core could be placed on and secured to the backsheet.

F. EFasteners for Attaching the Sanifarx Napkin to the
Mearer’s Panties.

(1) General Characteristics of Préferrgd Fasteners.

The garment side 40B of the backsheet 40 may include
fasteners (or. "means for attadhing the sanitary napkin to the
undergarment of the wearer" or “"attaching means") 44.

Figure 3 generally shows the central pad fastener, such as
central pad adhesive 44 which is adapted to secure the sanitary
papkin 20 to the crotch reglon of an undergarment. The central
pad fastener 44 secures the main body portion 21 in the crotch .
portion of a panty.

Figure 5 shows the flap fasiener, such as flap adhesive 45.

" The flap adhesives 45 are used to assist in maintaining the flaps
52 in position after they are wrappediaround-the edges of the
crotch portion of the panty as described below. The flap adhesive

).\\
-i This Sheet Has Been R

umn i W



WO 93/01786 o ' PCT/US92/06056 -

53

45 is located on the outer surface of flap 52, adjacent the distal

edges 53 of the flaps 52 (i.e., the end of the flaps 52 farthest

away from the 1ongitudinal centerline L of the sanitary napkin

20). The flaps 52 can be maintained in position by attaching the
flaps 52 to the undergarment, or to the opposing flap.

The adhesive fasteners are respectively covered by removable
cover strips or release liners, such as central pad release liner
and flap release liner, both designated 50. The adhesives should
be covered with release liners 50 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release .
Yiners are described in U.S. Patent 4,917,697.

The fasteners have be initially described .in terms of
“adhesives for simplicity of description. The types of fasteners
are not limited to adhesives, however. Pfeferred fasteners
include but are not limited to adhesive fastening means, such as
pressure sensitive  adhesives, mechanical  fasteners  and
combinations of adhesives and mechanical fasteners. The preferred
types of fasteners and configurations theréof are described in
greater detail below. ' '

(a) Adhesive E;s;energ.:

‘Pressure sensitive adhesives, if used may be aﬁplied to the
garment side 408 of the backsheet 40 in many dtfferent patterns or
configurations.

The adhesive configurations may be used for a variety of
purposes in thin, flexible sanitary napkins. International Patent
Application -Publication No. WO 92/04000 entitled “Shape and
Adhesive Fastening Means for an Absorbent Article” published in
the names of Papa, et al. on March 19, 1992, incorporatéd by
reference herein, discloses configurations can be used to: (1)
allow the sanitary napkin-to conform to the.body of the wearer;
{2) reduce the'tendency of the longitudinal edges of the sanitary
napkin to roll over and bunch, and the tendency of the end edges
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to flip over and bring the panty adhesives in contact with the
wearer’s body and pubic hair.

' The Papa, et al. patent application teaches that the overall
width of the adhesive fasteners should be as close as possible to
the width of the crotch region of the wearer’s panties to reduce
the tendency of the panty elastics to apply forces that flip back
the. longitudinal edges of the napkin. The Papa, et al. patent
application also teaches that in at least some embodiments, there
should be an area along the longitudinal centerline L of the
sanitary napkin 20 where the backsheet 40 is unattached to. the

- wearer’s panties to allow this central portion of the backsheet 40
to separate from the panties and the sanitary napkin to deform
into a W-shape in transverse cross-section similar to that - shown
in FIG. 69. . —_

The Papa, et al. patent application teaches that the adhesive
should be close to the end edges 24 of the sanitary napkin to
reduce end flipping, but not too close. The adhesive should not
be too close to the end edges 24 because the slightest amount of
end flipping will cause the adhesive to come _in contact with the
wearer’s body. The adhesive should preferably be no more than:
about & mm. from the end edges 24, and most preferably no more
than about 6 mm. plus or minus about 3 mm.

The adhesive configurations in the present invention can be
used to accomplish these same purposes, and to prbvide sanitary
napkins that adjust to the dynamic changes of the wearer’s body
and panties when the sanitary napkin is worn.

The adhesive configurations that can be used depends on
whether extensible or inextensible “adhesives are used. The
portion of the sanltany napkin on which extensible adhesives are.
located will be extensible. Sanitary napkins containing
inextensible adhe;ives will typically only be capable of extension
between the inextensible adhesive patches. Therefore, if
inextensible adhesives are used, they are preferably applied in

ix
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intermittent patterns to pérmit the sanitary napkin to extend
. between adhesive -patches.

The adhesive can be applied- in  many configurations,
incliding, but not limited to the following:- (1) a single zone or
'patch of adhesive; (2) two parallel longitudinally-oriented strips
on opposite sides of the Tlongitudinal centerline; (3) two
inwardly-arcuate strips of adhesive; and (4) multiple patches of
_adhesive. The adhesive can be applied in continuous or
intermittent patterns in the above configurations (and other
configurations) if the adhesive is extensible. As indicated:
above, if the adhesive is not extemsible, it is preferably applied
in intermitteni patterns, including but not 1limited to
intermittent dots,. intermittent strips, and the like.

Figure 3 show§ one prefefred adhesive configuration for use
on the sanitary napkin of the present invention. '

The adhesive configuration shown comprises six 3/4" x 3/4"

(about 2 cm. X 2 cm.) square pieces and two 3/4" x 2.5" (about 2

“em. x 6.4 cm.) longitudinally-oriented rectangular pieces. One
rectangular piece. is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin. The square pieces are placed so
‘that in each end region, one piece is in each corner 27, and one
is disposed along the longitudinal centerline.

The adhesive patches 44 can each be covered with a separate
cover strip.50. However, the patches are preferably covered with
a single release sheet. This allows for ease of manufacture and
benefits the consumer who does not have to dispose of several
small individual cover strips 50. '

- If the adhesives are extensible, they preferably extend
approximately the same amounts as the sanitary napkin as set forth
in Table 1. '
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Suitable extensible adhesives include extensible adhesives,
per se, and extensible adhesive/backsheet combinations. Any
extensible adhesives known in the art can be used. Suitable
extensible adhesive/backsheei combinations include, but are not
limited to non-extensible adhesive used on an extensible backsheet

~ material known as 3 Sigma 2474 av§i1ab1e from Anchor Continental,
Inc., 3 Sigma Division, of Covington, Ohio; elastically
stretchable adhesive films such as Findley adhesive 198-338, or an
elastically stretchable adhesive film known as 3M XP0-0-014
available from the Minnesota Mining and Manufacturing Company of
St. Paul, Minnesota; or spray adhesives such as 3M adhesive 1442

. on a low modulus elastic film.

Suitable inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma

Division, of Cov1ngton, Ohio. Suitable inextensible adhesive - -

fasteners are described in greater detail in U.S. Patent
4,917,697, | | | |

(b) Mechanical Fasteners, Fr1ct1ona1 Fasteners,
and the Like.

The fasteners used with all of the various embodiments of the
present invention described- herein are not Timited to adhesive
attachment means. Any type of fastener used in the art can be
‘used for such purpose. :

For example, the sanitary napkih 20 could bé sécured to the
‘wearer’s undergarment by conventional VELCRO hook material, or by
 the fasteners described in 'U.S. Patent 4,946,527 issued to
‘Battrell on August 7, 1990, U.S. Patents 5,058,247 and 5,116,563
issued to Thomas, et al. on October 22, 1991 and May 26, 1992,
respectively, and EPO_patent application publication No. 0 381 087
_published August 8, 1990, or high coefficient of friction foams
and other high coefficient of friction materials such as those
described in U.S. Pétent.4f165,464'isshéd to Korpman, U.S. Patent
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4,834,739 issued to Linker, 111, et al., and Q.S. Patent 5,011,480
issued to Gossens, et al. :

The stretching forces exerted on the garment surface 20B of
the sanitary napkin 20 by the wearer’s panties, moving in response
to the wearer’s body motions accounts for many of'the.prob1ems,
that lead to adhesive fasteners .becoming unattached from the
wearer’s panties. The use of mechanical fasteners on stretchable
absorbent articles is believed to be particularly beneficial, due
to their tendency to reduce the effect of these shearing forces.
Mechanical fasteners ' that engage the fabri; of the wearer’s
panties will move with the panties, reducing the problems caused
by these shearing forces.

6. Optional Components of the Sanitary Napkin

- The .sanitary napkin 20 of the present ‘invention may be -
provided with optional additional components. (If desired, these
_ additional componehts'may be provided with extensibility in any of
the manners described herein.)

The sanitary napkin 20 of the present invention can be
brovided with one or more additional pervious or absorbent layers.
The additional pervious or absorbent layers may be positioned
between the absorbent core 42 and either the topsheet 38, the
backsheet 40, or'hotﬁ. As shown in FIG. 6, an absorbent 1layer,
such as wicking layer 46, is positioned between the topsheet 38
and the absorbent core 42. This wicking layer 46 may be referred -
to as a secondary topsheet, or "wipe acquisition sheet", or
"acquisition layer®.

In the embodiment shown in Figure 6, the acquisition layer 46

_ is a folded sheet. of nonwoven material. It should be understood,
. however, that the acquisition layer 46 need not be a folded sheet. .
~ The. terms "layer" or "web”, as used herein to describe‘ the
acqﬂisitioh'layer, include, but are not limited to single unfolded
sheets, folded sheets, strips of material, loose or bonded fibers,
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multiple layers or laminates of material, or other combinations of
such materials. The terms']aygrs.and webs are thus, not limited
to single unfolded layers or sheets of material.

In Figure 6, the acquisition layer 46 is a “double" z-folded
sheet. The sheet 46, is more specifically folded so that when the -
sanitary napkin is cut along the transverse centerline T, the left

half of the folded sheet appears as a reverse "z" in cross section
and the right half appears as a "z". ‘The sheet 46 is preferably
folded so that it has an upper portion 49 that appears as a
rectangular strip 1n plan view. The upper portion 49 of the
acquisition layer 46 is preferably about 227 mm long, and between
about 25 and about 38 mm wide. The upper portion 49 preferably
has a caliper of from about 0.5 mm up to about 4 mm (the higher
end of this range creates thicker products). Such a folded
arrangement s described in greater detail - in PCT Patent
Application Publication No. WO 92/07535 published in. the name of
Visscher, et al. on May 14, 1992.

Figure 7 is a simplified cross-sectional view similar to that
of Figure 6, showing an alternative arrangement of the components
of the sanitary napkin 20. In Figure 7, rather than being a
separate layer that is Tlocated on top of the core 42, ‘the
acquisition layer 46 is an integral layer (or component) that
comprises the top layer of a laminated absorbent core 42
structure. :

The acquisition layer 46 serves to improve wicking of
exudates over and into the absorbent core 42. There are several
reasons why the improved wicking of exudates is important. The
improved wicking provides a more even distribution of the exudates
throughout the absorbent core.

. The 1mproved w1cking also allows the sanItany napktn 20 of
the present invention to be made relatwvely thin. The acqulsit1on
layer 46 is capable of dispersing exudates over a large surface
area of the absorbent core 42. The acquisition layer 46 thus
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allows the sanitary napkin 20 to absorb relatively large amounts
of exudates. Bulky prior art sanitary napkins relied on a high
degree of vertical absorption at the point where exudates are
initially deposited. Because the absorbent cores of these prior
napkins were fairly thick, they could absorb a large volume of
exudates while utilizing only a small degree of the surface area -
or lateral absorption capacity. The thin versions of the sanitary

napkins 20 of the present invention may absorb relatively large

amounts of exudates because the wicking disperses the exudates
over a large surface area of the absorbent core 42 where the
exudates can better and faster be vertically absorbed into the
absorbent core 42.

The acquisition layer 46 may also be used to direct exudates
toward the ends of the core 420. Liquid exudates that are
deposited on the core 42 will tend to be distributed radially
outward from the place where they are deposited. Since the core
42 of the sanitary napkin 20 is relatively narrow in comparison to
jts .length, liquid exudates will reach the longitudinal edges 42C
of the core 42C much sooner than they will reach the ends 42D of
the absorbent core. The acquisition layer 46 can be used to
longitudina11y wick and direct exudates toward the ends 42D of the
core 42. This more effectively utilizes the capacity of the core,
and reduces the possibility of Tleakage caused by exudates
prematurely reaching the longitudinal edges 42C of the core.

Thé characteristics of the acquisition layer 46 are as
follows. The acquisition layér 46 should be liquid permeable.
The acquisition layer 46 is also preferably cbmp]iant,' soft
feeling, and non-irritating to-the user’s skin. It can be made
from any materials that are capable of dispersing exudates in the
preferred manner described above. The materials may also be
capable of having the topsheet 38 fused to them. The acquisition
Tayer 46 is prefer"ab'ly provided with stretch properties. The
acquisition layer 46 has a body- facing face (or side) 46A, and a
garment- fac:ng face 468.
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The acqu1sit10n layer 46 should be hydrophilic. The fibers
or yarns 55 comprising the acquis1tion layer 46 may be inherently
hydrophilic. Alternatively, they may be treated to render them .
hydrophilic. Suitable methods for rendering fibers hydrophilic
include treating them with a surfactant. The fibers can be

 treated by spraying the material comprising the acquisition layer

with a'surfactant"uwrimmersjng the material into the surfactant.
A more detailed discussion of such a treatment and hydrophilicity .
is contained in U.S. Patents 4,988,344 and 4,988,345 issued to
Reising, et al. and to Reising, respectively. The hydrophilicity
of these fibers a1ious the acquisition layer 46 to draw liquid
exudates through the topshget 38 from below.

The acquisition layer 46 may be comprised of many of the same
materials as the absorbent core. The acquisition layer 46 may be
comprised of woven or nonwoven materials. These materials may be
synthetic, or partially synthetic and partially natural materials.
Suitable synthetic fibers include polyester, polypropylene,
polyethylene, nylon, viscous rayon fibers, or cellulose acetate,

with polyester fibers being preferred. Suitable natural fibers

include cotton, cellulose, or other natural fibers. = The
écquisition layer 46 may also be at least partially comprised of
cross-linked cellulose fibers, or as in the case of the preferred
embodiments described in the Examples set forth below, capillary
channel fibers.

The acquisition layer 46 can also be compriséd of -
cpmbinations of the above materials, such as blends of fibers
similar to those described above for use in the blended absorbent
core, or any equivalent material or combinations of materials.

~ The fibers or yarns 55 comprising the acquisition layer 46
may be of any length, from staple length to continuous filaments.
The length of the fibers 55 is preferably between about 1 inch and
about 3 inches (between about 2.5 cm. and about 7.5 cm.), and most
preferably is about 1.5 inches (about 3.8 cm.). The fibers 55
preferably have a denier per filament of between about 1 @nd about

3, most preferab1y about 1.5. .
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The fibgrs 55 of the acquisition layer 46 are'preferab‘ly

'orient'ed ‘primarily in a sii\gle direction. Typically, the

acquisition layer 46 can be manufactured with its fibers oriented
in the machine direction (MD) The ‘acquisition layer 46 can be
placed in the product with most of the fibers 55. oriented in
either the longitudinal direction or the transverse direction.

'(Th_at is, the fibers 55 are generally parallel to either the

longitudinal or transverse centerlines L of the sanitary napkin
20). '

The phrases "generally para‘l'le'l“ to one of the center’lmes,
as used herein, are intended to include fibers that angle away
from the respective centerline. The fibers are considered to be
generally parallel to the longitudinal centerline as long as they
are oriented more in the longitudinal direction than the
transverse direction. '

The orientation of the fibers 55 in the acquisition layer 46
in the longitudinal direction may be used to cause liquid exudates
deposited ‘on the acquisition layer 46 to preferentially wick and
be distributed toward the ends 42D of the absorbent core 42. If

.the fibers 55 in the acquisition layer are generally parallel to

the longitudinal'centerIiné L, however, some operation, such as
rang rolling, generally must be performed on the acquisition layer
46 for the acquisition layer to be extensible in the longitudinal
direction. '

The acquisition 'iayer 46 may be any suitable size. - The .
acquisition Tlayer 46 need not extend the full width of ~the
absorbent core 42. The acquisition layer 46 could, for instance,

‘be in the form of a strip positioned similarly to (and of a size

smﬂar to) the upper portion 49 of the z-folded sheet shown in
Figures 5 and 6.

The acquisition layer 46, if nonwoven, can be made by a
number of different processes. These include, but are not limited
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to the following in order of preference from least to most

preferred: meltblown, spunbonded, carded, the latter including,

in order of preference, thermally-bonded, air-through . bonded,

powder bonded, latex 'bonded' solvent bonded, or most preferably,

spunlaced. The latter processes are more preferred because it is

easier to .orient the fibers in a single direction in ‘such
" processes. o '

. Suitable commercially available products for use as the
ai:quisition layer 46 include a 70%/30% rayon/polyester fabric
known as SONTARA. The SONTARA fabric is described in greater
‘detail in U.S. Patents 4,950,264 and 5,009,653 issued to Osborn.

In a particularly preferred embodiment, the acquisition layer
46 comprises a spunlace nonwoven web comprised of permanently
wettable fibers. Preferably, the acquisition layer 46 is a 30
g/yard? (35 _g/mz) polyethylene theraphtalate. (or PET) spunlace
nonwoven web. Spunlaced fabrics of this type are manufactured by
the Veratec Company of Walpole, Massachusetts. The spunlace
nonwoven web is formed in such a way that most of the fibers are
oriented in a single direction.

The fibers of this particularly preferred acquisition layer
46 material are made of a PET resin and are coated with. the
permanently wettable CELWET finish. The term “permanently
wettable”, as used herein, refers to fibers that will sink in less
than or equal to about 7 seconds when tested according to the ASTM
D 1117-74 Basket Sink Method.

The CELMET finish ..is particularly preferred for use in
sanitary napkins having a topsheet 38 comprising an apertured' film
or scrim with hydro-entangled nonwoven fibers such as that
described in U.S. Patent App'hcatwn Serial No. 07/810 744 filed
in the name of Cree, et al. on December 17, 1991, because fibers -
coated with it remain extremely hydrophilic after hydro-entang'l ing

- processes, and therefore, wick b'Iood very well.
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In another particularly preferred embodiment, the acquisition
layer 46 comprises a spunbonded polypropylene nonwoven CELESTRA
fabric known as P-9 manufactured by the Fiyerweb Group.

If :desired,_ the sanitary napkin 20 may be additionally
provided with flaps 52 that extend outward]y from each
1ong1tudina1 edge 22 of the sanitary napkin 20. The flaps 52 may

. be in any suitable configuration. Suitable flaps 52 may, for
example, be made in accordance with the teachings of U.S. Patents
4,589,876, issued May 20, 1986 to Van Tilburg and 4,687,478,
issued August 18, 1987 to Van Tilburg, U.S. Patent Application:
Serial No. 07/769,891 entitled "Absorbent Article Having Flaps and
Zones of Differential Extensibility" filed October 1, 1991 in the
name of Lavash, et al., U.S. Patent Application Serial No.
07/832,246 entitled "Absorbent Article Having Inwardly-Folded
Pleated Flaps filed February 7, 1992 in the name of Niihara, et.
al., 07/707,233 entitled “Sanitary Napkin - Having Laterally
Extensible Means for Attachment to the Undergarment of the
Wearer", filed May 21, 1991 in the name of Osborn, et al.,the
disclosures of which patents are incorporated herein by reférence.'

The following Examples further illustrate the practice of the
present 1invention, particularly those sanitary napkins which
utilize capillary channel fibers in the construction of the same.
The following Examples, however, are not intended to limit the
scope of the absorbent articles encompassed therein.

XAMP|

THICK PAD

A sanitary napkin article is- hand-made using the following
cdmponents. Reference is made to Figure 18 for the assembly of
the product. -

The topsheet 38 is made in accordance ‘with U.S. Patent
4,463,085 and ring rolled to provide it with longitudinal

extensibility. \
: deMﬂHm
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The absorbent core 42 is a superabsorbent material laminate

~as described above which is slitted or partially slitted for

longitudinal extensibility. Figure 18 shows an absorbent core 42
that is slit at the end regions 28 and 30, but not at the central
région 32. . The backsheet 40 is ‘an extended adhesive film known
as Formula #198-388 manufactuied by the Find1ey Adhesives Company
of Wauwatosa, H1sconsin. :

The saniiany napkin 20 shown in Figure 18 also preferably -
comprises a layer of capillary channel fibers 150. The thick pad
comprises a swatch 152 of capillary channel fibers. In the thin
sanitary napkin described in Examples I1 and III below, the swatch
152 of fibers is elimina;ed, and the. layer of capillary channel
fibers may be gathered at the center into a tuft 154. The
sanitary napkin 20 further comprises a creped BOUNTY (TM) paper
towel layer 156 and polyethylene end guards 158.

Figure 18 shows one preferred adhesive configuration for use
on this extensible sanitary napkin embodiment. The adhesive
configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2
cm.) square pieces of adhesive 44 and two 3/4" x 2.5" (about 2 cm.
x 6.4 cm.) longitudinally-oriented rectangular pieces 44. One
rectangular piece is positioned on each side of the longitudinal
centerline L. The square pieces are placed in the end regions 28
and 30 of the sanitary napkin 20. The square pieces are placed so
that in each end region, one piece is in each corner 27, and one
is disposed along the longitudlnal center]ine L.

The adhesive patches 44 can be extensible, inextensible, or
some patches can be extensible and some inextensible.

. The adhesive patches 44 can each be covered with a separate
release liner or cover strip 50. However, the paiches are
preferably covered with a single release sheet for ease of
manufacture and so that the consumer does not have to dispose of
several small individual cover strips 50. Any commercially

Sheet Has Been Replaced
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available release liner can be used. In one preferred embodiment,
the release liner could be replaced by a wrapper that provides .
both an individually packaged sanitary napkin and a container for
disposing the sanitary napkin after use, such as is described in

. U.S. Patent 4 556,146 issued to Swanson, et al. on December 3,

1985

The capillary 'channél fibers are preferably substantially
curled. Suitable capillary channel fibers are those designated

' §W194 avajlable from the Eastman Chemical Company. The SW194 -

fibers comprise a carded staple sliver which has been stuffer box
crimped to 7.8 crimps per inch and have an H-shaped cross-section
with a channel width of 37 microns, a channel depth of 48 microns,
and a denier of apprbximatg]y 22 dpf. The capillary channel

fibers are preferably 6 in. long; 0.75 g. fibers are used. '

In the making procedure, the ring rolled topsheet'is cut to
the desired size, a template (2" x 7" opening) is placed on the
back side of the topsheet and sprayed with the Findley 4031
adhesive. The adhesive is applied in a spiral pattern {see Figure
18A).

The layer of capillary channel fibers SW194 is hand-pressed
in the center of the glue sprayed area with the fibers running
parallel to the long axis of the topsheet. The capillary channel
fibers are preferably pressed into the center of the glued area so -
that they at least partially cover at least some apertures of the
topsheet. The capillary - channel fibers may also at least
partially protrude into the apertures of the topsheet. '

The capillary channel fibers SW173 are hand pressed as a -
swatch (with fibers parallel to the long axis of the article) in
the center of the layer capillary channel SW194 fibers. This

. provides a Pre-Assembly of the topsheet -and capillary channel

fibers.

is Sheet Has Been Reﬂlaced
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For convenience, the remainder of the procedure is carried
out using a concave forming'die, The Findley adhesivé.backsheet
(polyethylene backsheet with”adhesive coating and release paper)
is. placed in the form.. The slitted superabsorbent (or absorbent
gelling material, or "AGM") laminated core is placed over the
backsheet, and the crépgd tissue (BOUNTY) is. placed over the AGM
core. The Pre-Assembly, prepared above, is placed over the creped
tissue, as shown in Figure 18. With the Pre-Assembly over the
creped tisSue,_the article’s components are pulled snugly over the
edges of the form, but not so tightly that the components begin to
pull away from the form. Firm pressure is app11ed to adhere the
edges with the adhesive on the backsheet.

The'artic}e is removed from the form and the ends are pressed
in place using a roller. The release paper-is peeled from the:
back of the backsheet. The end guard polyethylene strips are
added and the strips of panty fastening adhesive are placed on the
article. The outer surface of the topsheet is sprayed with 0.01 g

of PEGOSPERSE surfactant available from Lonza, Inc., Williamsport,

PA.
The specifications of the finished product are as follows.
Parameter - Specifications

Pad weight (g)

Core weight (g) laminate only

Pad length (mm)

Core length (mm)

Pad width at center (mm)

Core width at center (mm) _
Pad caliper (inches at 0.13 psi)
Core caliper (inches at 0.13 psi)
Seal length (mm)

Components

Polyethylene rlng rolled formed film topsheet -

{according to U.S. Patent 4,463,045)
Capillary channel fibers SW194 (Eastman)

' This Sheet Has Been Reila ced

[N

19.82 + 0.12

2.57 + 0.04
226 + 1
197°+1

8l + 2

7040

0.611 + 0.02
0.058 + 0.003
8+1
Specifications

ca. 9" x 5"

1.5 ¢
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Capillary channel fibers SW173 (Eastman) 0.5 g.
Findley extensible adhesive film backsheet - 9" x 5
(Formula #198-338) ' | :
Creped BOUNTY paper towel . Shaped*
Panty fastening adhesive : Six 3/4" x 3/4"
' ' pieces; two
3/4" x 2.5"
_ pieces
Release paper . ' As needed
Surfactant (PEGOSPERSE) . "~ 0.0l g
white poly for ends ' 4" x 0.75"
Absorbent gelling'material (AGM) slit core 70 mm x 193 mm
non-s1it central area; total core wt. with 2-3/4"

- 2.6 g; contains 0.7 g polyacrylate AGM - non-slit

, : - center area
Findley Adhesive-4031 0.05 g
*See Figure 18(38) for shape. The shape is designed to
provide anatomical fit. - :

EXANPL
JHIN PAD -
Reference is made to Figure 18. The assembly of the thin pad
is equivalent, except that CCF SW173 fibers are used in place of

- the layer of CCF SW194 fibers (150), and mo swatch (152) of fibers

is used. :

~ Assembly of the product is as follows. Cut capillary channel
fibers (CCF SH173) to 7 in. length; 0.75 g fibers used. Cut the
ring-rolled topsheet to size. Place the template on the bottom
side of the topsheet and apply Findley 4031 adhesive '(sbira1-
pattern). Hand-press CCF SW173 fibers in the center of the glued
area with the fibers running substantially parallel to the long
axis of the topsheet. Lay the Findley backsheet on flat surface.
Place the slitted AGM laminate core on the Findley backsheet.

. Center the creped BOUNTY tissue (shaped similarly to the topsheet)

over the laminate core. Center the topsheet/capillary channel

.This Sheet Has Been Replaced .

R




WO 93/01786

68

fiber Pre-Assembly over the crgpgd tissue.

PCT/US92/06056

Secure the

_Pre-Assemb]y and smooth at edges. Roll the edges to seal. Peel

the release paper from the back of the -pad.

Tear and remove in 2

or 3 pieces, then place the poly on the ends of the article.

Place the panty fastening device (PFA) on the pad.

topsheet with 0.01 g. PEGOSPERSE surfactant.

Spray the

The specifications of the finished product are as follows.

Parameter

-~ Pad weight (g)

Core weight (g) laminate

Pad length (mm)

Core length (mm) laminate

Pad width at center (mm)

Core width at center (mm)

Pad caliper (in. at 0.13 psi)
Core caliper (in. at 0.13 psi)

- Components

Polyethylene formed-film topsheet (ring rolled;
per U.S. Patent 4,463,045) h '

Capillary channel fibers SW173 (Eastman)

Findley extensible adhesive film backsheet
- (Formula #198-338)
"Creped BOUNTY paper towel

PFA (panty fastening adhesive)

Release paper
PEGOSPERSE
white poly for ends .-
AGM s1it core non-slit center; total

- core weight 2.5 g; contains 0.7 g AGM .

- This Sheet Has Been Replaced

Sneqifications
8.50 + 0.18

2.54 + 0.09
232 + 4

201 +1

85 +1

65 + 1

0.211 + 0.005
0.074 + 0.003

Specifications

9" x s"

0.75 g;
7" length
~9" x 5"

Shaped*

Six 3/4" x 3/4"
pieces and two
3/4" x 2.5"
pieces

As needed

0.01 g

4" x 3/4"

65 mm-x 193 mm
with 2 3/4"

 non-slit center
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Findley 4031 (adhesive) . " 0.05g
*As in Example I.

As noted above, in one preferred mode of this stretchable
sanitary napkin 20, the central portion of the layer 150 of
capillary channel fibers can be gathered into a small "loop” or
"tuft® 154. This loop or tuft 154 thus extends upward from the
layer of capillary channel fibers to firmly contact the topsheet
38. ~Moreover, the loop or tuft 154 is positioned centrally in the
overall article, 'such that it can provide rapid acquisition and
transport of fluid into the remaining portion of the layer of
capillary channel fibers, and thence into the fluid storage layer .
of the artu:le

Advantageously, such "loop" or “"tuft” not only concentrates
capillary channel fibers at the point where fluid impinges onto -
the article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward szifectioti,
thus enhancing fluid movement in the downward z-direction of the
article. The following Example illustrates an absorbent article
having a substantially central, z-directional tuft of capillary
channel fibers. ' ' |

" EXAMPLE 111
WITH CENTRAL TUFT OF FIBERS

_ A layer of capillary channel fibers of the-'type disclosed
herein {with a 6-inch length) is gathered in its center to provide
a slightly raised oval "tuft" having the approximate dimensions:
2-3 inches x-direction (or longitudinal dimemsion); 1.5 inches
y-direction (or lateral dimension) at widest pomt, and 5 mm-10 mm
z-direction.

The tufted bundle of fibers can be held in its tufted
. configuration by any convenient means. Typically, the tuft is

‘This Sheet Hag
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passed through a confining s1it in a sheet of paper'or hydrophilic
polymer. Using the procedures diﬁc]osed herein, the tufted bundle
of fibers is assembled into an absorbent article with the tuft
residing approximately at the center of the overlying topsheet,

and with the tuft in close contact’ with the: topsheet, as exp1a1ned _
hereinabove.

In use as a sanitary napkin, the article is positioned (e.g.,
jntralabially) to maximize fluid uptake by the tuft. In an
alternate mode, the ends of the looped fibers in the tuft are cut
to provide a fleece-like, z-directional. bundle of open-ended
capillary channel fibers. In still another embodiment, the layer
of capillary channel fibers comprising the base of the tuft is’
positioned wholly or partly within the wet-laid or dry-laid
absorbent core of the article, rather than atop the core. In this
latter embodiment, a commercially-available layered laminate core
comprising two outer tissue layers with an intermediate Tayer of
absorbent gelling material (AGM) can be used. The capillary
channels at the base of the tuft can be sl1pped into the internal,
AGM-containing layer.

AMPLE 1V
ULTRA-THIN P

Reference is made to Figure 18. The assembly of the
ultra-thin pad is equiva]ent, except that no swatches of capillary
channel fibers are used.

Assembly of the product is as follows. Cut the ring-rolled
topsheet to size. Place the template on the bottom side of the
topsheet and app1y Findley 4031 adhesive (spiral pattern) ‘Lay
the Findley backsheet on flat surface Place the slitted AGM
laminate core on the Findley backsheet. Center the creped BOUNTY
tissue (shaped similarly to the topsheet) over the laminate core.
Place the topsheet over the creped tissue. Secure the
components and smooth at edges. Roll the edges to seal. Peel the

-
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release paper from the back of the pad. Tear and remove in2or 3
pieces, then place the poly on the ends of the article. Place the

panty fastening device (_PFA) on the pad.
0.01 g. PEGOSPERSE surfactant.

Spray thg topsheet with

The Spetifications of the finished product are as follows.

Parameter

Specifications
~ Pad weight (g) - 8.50 + 0.18
. Core weight {(g) laminate . 2.54 + 0.09
Pad length (mm) 232+ 4
Core length (mm) laminate 201 +1
Pad width -at center (mm) 85 + 1
Core width at center (mm) _ 65 +1
Pad caliper (in. at 0.13 psi) 0.11 + 0.01
(2.9 mm)

‘Core caliper (in. at 0.13 psi)

Components -
Polyethylene formed-film topsheet (ring ro]]ed,

per U.S. Patent 4,463,045)
Findley extensible adhesive film'backsheet
(Formula #198-338) '
Creped BOUNTY paper towel
PFA (panty fastening adhesive)

0.074 + 0.003

ecifi
9" x §°

-9" x 5"

Shaped*
Six 3/4" x 3/4™
pieces and two -

3/4" x 2.5"
pieces
‘Release paper As needed
PEGOSPERSE 0.01 g
White poly for ends = 4" x 3/4"
AGM s1it core non-slit center; total 65 mm x 193 mm
core weight 2.5 g; contains 0.7 g AGM with 2 3/4"

Findley 4031 (adhesive)
*As in Examplé I.
-—
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4. Al;enngtivg'imbgdimengg.

In alternative embodiments, components of regions of the
sanitary napkin may-be. structurally modified by folding, bending,'
corrugating, stacking of layer; and affixing layers to each other.
The. modifications may be made by including one or more of the
structures described in the aforementioned- European patent
applications published in the name of Buell, in the aforementioned
‘U.S. patent application filed in the name of Visscher, et al., and
in U.S. Patent Application Serial No. 07/874,872 entitled
"Generally Thin, Flexible Sanitary Napkin filed in the name of
Osborn on April 28, 1992.

In still other alternative embodiments, the sanitary napkin
could be provided with additional components. For instance, the
sanitary napkin could be provided with the wet-laid tissue and/or'
the liquid permeable wipe acquisition sheet described in greater

~ detail in U.S. Patent 5,009,653 issued to Osborn.

In yet other alternative embodiments, - the sanitary'napkin'
could be provided in a curved, shaped configuration such as that
described in the following patent applications filed on the same

~ date as ' the present application: (serial numbers not yet
assigned): U.S. Patent Application Serial No. 07/915,285 ,
entitled "Curved, Shaped Absorbent Article" filed in the name of
Theresa L. Johnson, et al.; U.S. Patent Application Serial No.
07/915,202 , entitled " Absorbent Article Having Resilient
Center” filed in the name of Thomas W. Osborn, et al.; U.S. Patent
Application Serial .No. 07/915,201 , entitled " Absorbent
Article Fastener Pattern" filed in the name of Robb E. Olsen, et
al.; and, U.S. Patent Application Serial No. 07/915,134 ,
“‘entitled "Method of Making Curved, Shaped Absorbent Article" filed
in the name of Letha M. Hines, et al.

_\
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Thus, while the sinitary napkins of the present invention may
' typically be comprised of components that extend together to a
sufficient degree when stretched such that the extended
configuration of the sanitary napkin is not curved, in other
embodiments the extension of the components could result in a
curved product.

While several preferred sanitary nipkin embodiments have been
described, nun':érous other sanitary . napkin embodiments are
d1sc’losed in the hterature. These could be provided with the
stretch properties of the present invention. Some of such
sanitary napkins are described in U.S. Patent Application Serial
No. 07/605,583 filed October 29, 1990 in the name of Visscher, et
al., U.S. Patents 5,009, 653 and 4,950,264, issued to Osborn on
April 23, 1991 and August 21, 1990, respectively, U.S. Patent
4,940,462, issued to Salerho on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, :III, et al. on April 17, 1990, U.S.
Patent 4,911,701 issued to -Hav'in.k_urve, on March 27, 1990, U.S.
Patent 4,900,320, issued té McCoy on February 13, 1990, U.S.
Patent 4,587,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on August.26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.
Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard'on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms "panty liner” or “pantiliner" refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners are disclosed in
U.S. Patent 4,738, 676 entitled "Pantiliner" issued to. Osborn on
April 19, 1988.

The term “incontinent q'rticle" refers to pads, undergarments
* {pads held in place by a suspension'system of same type, such as a
belt, or ‘the like), inserts for absorbent articles, cabacity
boosters . for absorbent articles, briefs, bed pads, and the like,

en Replaced -
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regardless of whether they are worn by adults or other 1ncontinent
persons. Su1tab1e incontinent articles that can be provided with
the extensible components described herein are disclosed in U.S.
Patent 4,253,461 issued to Strickland, et al. on March 3, 1981;
U.S. Patents 4,597,760 and 4,597,761 issued to Buell; the
above-mentioned U.S. Patent 4,704,115; U.S. Patent 4,909,802
jssued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial
Numbers 07/637,090 and 07/637,571 filed respectively by Noel, et
al. and Feist, et al. on January 3, 1991. '

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the'wearer's
undergarments. However, the features of the present invention
could also be used in absorbent articles such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons
that are fastened about the waist of the wearer.

Suitable diapers that can be provided with the extensible .
features described herein are disclosed in U.S. Patent 3,860,003

jssued to Buell on January 14, 1975, and U.S. éatgnt.Application
Serial No. 07/715,152 filed in the name of Buell, et al. on June-
13, 1991. ' '

-The disclosures of all patents, patent abp]ications (and any-
patents which' issue thereon, as well as any corresponding'
pub11shed foreign patent appllcations), and publications mentioned
throughout this patent appllcat1on are hereby incorporated by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

eétzHas Been Rgg )lar‘ed
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5. Test Methods

The extensibility of the sanitary napkin (or other absorbent
article) is measured on EME Tensile Tester, Model No. 559A available
from EME, Inc., P.0. Box 187, Newbury, OH 44065, a constant rate
of e]ohgation tensi1e testing apparatus. '

The EME Tensile Tester is provided with a computer that
provides an LCD readout of the distance the ends of the clamps are
spaced from a reference home position and the forces on the sample
when “the clamps are spaced various distances from the home
posit1on '

" A11 tests are performed at 50% humidity and ‘at 730F. The |
samples are carefully handled to avoid any stretching of the same
prior to performing the test. The tests should each be repeated
with samples taken from five separate products of the same type.
If any of the samples fall within the claimed range or limit, the
product ‘will be considered to fall within the scope of the
appended claims. ' '

A. Method to Measure Extensibility of One h
cm. ) Cen;er Strip. '

Step 1
Sample for Measuring Longitudina ibilj

Cut .2 l.d‘inch (2.54 cm.) wide strip from the center of the
absorbent article using a JOC Precision Sample Cutier, Model #1-12
available from Thwing-Albert, Philadelphia, PA. 'The'Strip used as
the sample for this method should be cut along the longitudinal
centerline ofi the absorbent article. The length of the strip
should run the full length of the portion of the absorbent article
from which the sample is taken.

_\
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'am 1 r Measuri ver | xtensibili

A 1.0 inch wide strip is cut from parallel to the transverse
centerIxne of the absorbent article using the JDC sample cutter. '
The strip used as the sample for measuring the transverse
extensxbil1ty can be cut through any one inch wide section of the
absorbent article that runs parallel to the transverse centerline.
The sample need not run a10ng the transverse centerline.

The'sample-should, however, be cut through a portion of the ~

absorbent article so that the entire one inch width of the sample
consists of at least one of the absorbent components of the
absorbent article. (The term “absorbent component" is defined
below.) - Thus, the sample should not be cut so close to one of the

" transverse end edges of the absorbent article that the sample

contains portions of the absorbent article at the end seal.

samples for Measuring Both Longitudinal and
Transverse Extensibilit

A sample for measuring longitudinal extensibility should be

“cut from a first sample absorbent article. The sample fdr_

measuring transverse extensibility should be cut from a second
sample absorbent article of the same type as the first (i.e., an
jdentical product). (The same applies to any of the other tests
described herein when a sample is cut out of the -product to
measure extensibility in a given direction.)

Step 2

Remove any adhesive Eover strip from thé sample. If the
sample has an adhesive fastener, eliminate any adhesive tack by
dusting the adhesive fastener with talc or corn starch.

: ; Thls Sheet Has Been Repl
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Step 3

Lay the sample unrestrained on a table with the body surface
facing upward. Measure the length of the sample to the nearest
0.1 inch (0.25 cm.).

The length of the sample; for the purpose of the appendea
claims, is the dimension of the sample that runs perpendicular to
the one inch width dimension. The length of the sample is
obtai_néd by measuring the length of the absorbent components of -
the sample. (This can be contrasted with determining the length
of the sample by simply measuring the overall length of the
sample.) |

The length of the sample is equal to the length of the
longest absorbent component of the sample. If the- sample is
" folded or curved (i.e., when it is removed from its package),
flatten the ends of the sample prior to measuring the length of
this absorbent component. The sample is flattened by placing a
ruler on top of the samp'le and gently pressing down on the portion
of the ruler that covers the ends of the sample until the garment
surface at the ends lies flat against the table.

The term “absorbent -component”, as used herein, refers to
components that are generally used as the primary absorbent
component of the product, such as the absorbent core of the
product. It also includes absorbent componehts, such as the
secondary topsheets described herein that serve a wicking or
storage function. The term absorbent component, however, excludes
comporients that are generally only used as the topsheet of
backsheet of the absorbent article. '

The measurement of the length of the longest absorbent
compo'ne'nt taken above should not include aﬁy- portions of the
absorbent component that may be located outboard of, or within any
end seal on the sample because these portions of the absorbent
component typically serve no absorptive function.

ThlS Shbet Has B een R,
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Step 4

Clamp each end of the sample in the tensile testing
apparatus using 3 inch (7.6 cm.) wide clamps. The clamps of the
tensile tester are set so that fhey will be pulled away from each
other in opposite directions (that is, they v)i_l'l pull at an angle
of 180 degrees). The sample should be centered in the clamps and
the clamping pressure should be sufficient to prevent any slippage
of the sample in the clamps (this . apphes to all of the test
methods). :

The sample should -be clamped so that the outermost edge
(i.e., the free end) of the clamps are approximately 0.5 inches
(about 1.3 cm.) inward from the end edges of the longest absorbent
component. The por;ions of the sample that may be located within

_or outboard of an end seal on the sample are excluded when
determining the location of the end edges of the longest absorbent
component for placing the clamps of the testing apparatus on the
sample. :

Step 5~ __

Set the gauge length of the tensile tester to the length of
the absorbent component (as m__easured above) less the amount of
absorbent component. ﬁatgria] clamped into each of the clamps
(typically 1 inch). Initiate the elongation with. a cross head
speed of 0.367 inches per second (0.93 cm. per second).

When the sample reaches the gauge length, tare the load cell
of the testing apparatus to zero. Set thg trigger point to begin
collecting data at 20 grams force. (The application of this

jnitial 20 gram force: typ'lcaﬂy pulls out at 1east some of any
s]ack that may exist in the sample.)

The_ force and extensibility measurements are taken at the

~desired times, and the test is completed. The initial length of
the sample is the measured length of the longest absorbent
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component. , The force, for the purpose of the appended claims, is
the actual force reading on the testing apparatus when the above
procedure is foIIowed,

The cutting of the 1.0 inch strips is intended to minimize
-the effect of' ény elastic strands in the longitudinal side
margins of the absorbent article on the results of the test. (The
absorbent articles of the present invention are preferably free of .
such e]astfc $trands. Optional elastic strands can, however, be
added.) ' | -

When measured according to this test, 1.0 inch strip of the
absorbent article is preferably capable of extension in the
Tongitudinal direction of greater than or equal to about 105%,
110%, 115%, 120%, 125%, or more, of its initial length when
subjected to a force of less than or equal to about 20, 50, 100,
150, 200, 300, 400, or 500 grams. The 1.0 inch strip of the
absorbent article is preferably capable -of extension in the
transverse direction when subjected to forces of the same amounts.
The strip can have a maximum extension under these forces of up to
110, 120%, 130% 140%, 150%, -160%, 170%, 180%, 190%, 200%, or more.
The limits specified in this specification can be combined in any
manner in the appended claims. '

The absorbent article may be capable of such extension as
measured by a 1.0 .inch strip in both the longitudinal and
transverse directions. In such a case, the absorbent article is
prefefab]y extensible in the amounts specified in the foregoing
paragraph. -

Although the absorbent article can be of any length,

" preferably, the absorbent article is worn in an undergarmeni ang
has a 1ongest absorbent component, such as an absorbent core, with
an initial length of less than or equal to about 12.0 inches. The

" width of the absorbent component of the absorbent article is
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preferably less than or equal to about 3.0 inches, and is more
preferably less than or equal to about 2.5 inches. (Diapers, on
‘the other hand, typically have absorbent cores greater than about
12.0 inches in length and 3.0 inches in width.) In addition, in
some-embodiments,-fhe absorbent article may have a ca]ipef of less
than or equal to about 5 mm.

The absorbent article preferably has a force wall such that
the .strip requires a force greater than or'equal to 1,000 grams to
extend beyond 160%, 150%, 140%, 130% of its initial length, or one
of the other lengthis specified above.

The absorbent article is preferably also elastically
extensible or permanently deformable such that when the strip is
"extended to one of the above lengths, it is capable of recovering
to a recovered dimension that is less than or equal its extended
length when the extending forces are removed.

B. Method to Measure Extensibility of Absorbent
Article.

The sample used for this test is. the entire absorbent
article. This test is used only to measure the 1longitudinal
extensibility of the absorbent article. The transverse _
extensibility is measured according to the preceding test method.

The entire absorbent article used as the sample in this test
should be tested following steps (2) - (5) above, with the
following additional instruction when carrying out step (3).

If the sample. cannot be conveniently flattened (such as due

" to the presence of contracted elastics), the length of the ldngest
absorbent component should be measured by allowing the sample to
unfold (if it is folded) and holding the sample in the curved
configuration that the samp]e is in when it is taken out of the
box, and measuring the 1ength of the longest absorbent component
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with a tailor’s cloth tape measure along the arc formed by the
garment surface of the absorbent artic]e._

The. ‘absorbent article is preferably capable of extension in
the longitudinal direction (i.e., along the longitudinal
centerline) of greater than or equal to about 105%, 110%, 115%,
120%, 125%, 130%, 140%, 150%, 160%, 170%, 180%, 190%, 200%, or

_more;- of its initial length when subjected to a force of less than
or equal to about 20, 50, 100, 150, 200, 300, 400, 500, 600, 700,
800, 900, 1,000, or more grams. - (The forces for longitudinal
extensibility may be higher than those measured on the 1.0 inch

. strip by the previous test since the entire absorbent article is
used in this second test.) ' '

The absorbent article preferably has a force wall such that - -

the strip requires a force greater than or equal to 1,200, 1,500' .
or 2,000 grams to extend beyond 160%, 150%, 140%, 130% of its
initial length, or one of the other lengths specified above.

C. Method to Measure Stretch Relative to Product Shea

1. First Method -- 20 Gram Trigger.

The sample used for this test is the entire absorbent
article.

Lay the sample unrestrained on a table with the body surface
facing upward. Measure the length -of the longest absorbent
component of the sample to the nearest 0.1 inch (0.25 cm.).

¢ Follow the same instructions for measuring the absorbent comppneni_
in step (3) of Test Methods A and B above. This test, however, is .
only concerned with the measurement of properties of the samplé in
the 10ngitud1na1 d1rectton (i.e., parallel to the 10ngitud1na1
centerline). :
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If the sample has an adhesive. fastener, remove any adhesive
cover strip from the sample. Take a'sti‘ip of cotton fabric #429W
(standard 3 inch width) manufactured by Test Fabrics, Inc. of
Middlesex, NJ, and cover 1.0 inch (2.54' cm.) of the fastener at
one end of the fastener. - '

The sample can be p1a¢é.d under an ultraviolet lamp to aid in
determining the end of most adhesive fasteners. Eliminate any
adhesive tack on the remainder of adhesive fastener by dusting the
uncovered portion of the adhesive fastener with talc or corn
starch. ' '

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 inch (1.3 cm.)
beyond the end edge of the sample (i.e., the actual end edge of
the product including absorbent and nonabsorbent components)
adjacent to the 1 inch portion of the fastener that the cotton
strip covers. ' ' :

' Apply 0.25 psi. of pressure for_ a period of 30 seconds
uniformly (with a weight) to the cdttq_n surface to attach the
cotton fabric to the fastener. If the panty fastener is not
adhesive, attach the sample to the cotton fabric in the manner
the fastener would ordinarily be placed in .the wearer’s
undergarment. - ' '

Clamp ‘the end of the Samp‘l'e that is not attached to the
cotton st'rip in the tensile testing apparatus using a 3 inch (7.6
em.) clamp. The sample should be clamped so that the outermost
edgé (i.e., the free end) of the clamp is approximately 0.5 inches
(about 1.3 cm.) jnward from the end edge of the absorbent
component. If there is more than one absorbent component, the
sample should be c.'lhmped so that all of the absorbent components
are grabbed by the clamp. In other words, the sample is clamped
about 0.5 inches from the end of the absorbent component(s).
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_ Place the free end of the cotton strip into the other 3 inch
-clamp. The free end of the cotton strip is placed in this clamp
so that the free end of the clamp just comes into contact with the
~ nearest end edge of the sample. The clamps of the tensile tester
are set so they will pull at 180 degrees (as in the preceding
tests). This will .impart shearing forces which tend to separate.
the fastener and the cotton strip from each other. '

. Set the gauge length of the tensile tester to the length -of

the absorbent component (measured above) less the amount of

~ absorbent component material clamped into each of the clamps

(typically about 0.5 inch). Initiate the elongation with a cross

head speed of 0.367 inches per second (0.93 cm. per second). When

the sample reaches the gauge length, tare the load cell of the

testing apparatus to zero. Set the tragger point to begin
collecting data at 20 grams force.

The force and extenﬁibility measurements are taken at the
desired times, and the test is completed.

The absorbent article is preferably capable of extending at
Jeast about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected to a force of an additional
1,000 grams, or before the forces exerted on the sample cause the
fastener to separate from the cotton fabric when tested under the
above test (Test Method (€)(1)).

2. Second Method -- 50 Gram Trigger.

The sample used for this test is the entire absorbent
article. .This test is only concerned with the measurement of
properties of the sample in the longitudinal- direction (i.e.,
parallel to the longitudinal centerline).
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Lay the sample unrestrained on a table with the body surface
facing downward. If the sample has an adhesive fastener, peel
" back enough of any adhesive cover strip to expose about 2 inches
(about 5 cm.) of adhesive on one end of the sample.

Take a strip of cotton fabric #429W (standard 3 inch width)
manufactured by Test—Fabrics, Inc. of Middlesex, NJ, and cover 1.0
inch (2.54 cm.) of the (exposed) fastener material at the end of
the fastener. The semple can be placed under an ultraviolet lamp
to aid in determining the end of most adhesive fasteners. The
portion of the fastener covered by the cotton should be
representative of the fastening surface. Just place the cotton
strip on the fastener. Do not apply pressure at this point.

The strip of cotton fabric should be long enough so that its
free end (unattached end) extends at least 0.5 inch (1.3 cm.)
beyond the -end edge of the sample (i.e., the actual end edge of
the prnduct including absorbent and nonabsorbent. components)
adjacent to the 1.0 inch portion of the fastener that the cotton
strip covers. A strip of cotton which extends about 3 inches
(about 7.6 cm.) beyond the end edge of the samp'le 1s sufficient
for many samples.

Measure and mark -a transverse line 0.5 inch (1.3 cm.) from
the edge of the longest absorbent component at the opposite end of
the sample (the end that will be the attached end of the sample). ‘
This mark serves as a guide for the location of the clamp of the
tensile tester at this end of the sample.

Apply 0.25 psi. of pressure for a period of 30 seconds
uniformly (with a foam-covered weight) to the cotton surface to
attach the cotton fabric to the fastener. If the panty fastener
is not adhesive, attach the sample to the cotton fabric in the -
manner the fastener would ordinarily be placed in the wearer’s
undergarment. Remove the weight. Remove any remaining .rele'ase
paper. Eliminate any adhesive tack ‘on the remainder of any |
adhesive fastener. This may be done by dusting the uncovered
'por.t'ion of the adhesive fastener with talc or corn starch.
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Clamp the end of the sample that is not attached to the
cotton strip in the tensile testing apparatus using a 3 inch (7.6
cm.) clamp. The sample should be clamped so that the outermost

edge (i.e., the free end) of the clamp is 0.5 inches (1.3 cm.)
inward from the end edge of the absorbent component. If there is
more than one absorbent component in the 1/2 inch region, the
sample: should be clamped so that all of the absorbent components
are gﬁgbbed by the clamp. In'other words, the sample is clamped
0.5 inches from the -end of the absorbent component(s).

- Place the free end of the cotton strip into the other 3 inch
clamp. The free end of the cotton strip is placed in this clamp
so that the free end of the clamp just comes into contact with the
nearest end edge of the sample. Care should be taken not to clamp
any portion of this end of the sampie. The clamps of the tensile
tester are set so they will pull at 180 degrees (as “in the
preceding tests). This will impart shearing forces which tend to
‘separate the fastener and the cotton strip from each other.

Set the distance between the clamps of the tensile tester so
there is excess material {or slack) in the sample. Thus, the:
sample should not be under tension at this point.

- Initiate the elongation a cross head speed of 0.367
inches per second (0.93 cm. per second). If the sample has an
adhesive fastemer, the elongation should be initiated within 30
seconds after the removal of the 0.25 psi. foam covered weight
used to fasten the sample to the cotton strip. Set the trigger
point to begin c011écting force and elongation data at 50 grams
force. The cross head should travel until the cotton separates
(i.e., Shear$)~from the 1.0 inch section of the sample’s fastener.

The force and extensibility measurements are taken at the
desired times, and the test is’ completed. The guage length used
to calculate % elongation is the linear distance from the free end
of the stationary jaw (the jaw that clamps 0.5 inches inward from
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the end of the absorbent component at the end of the sample
opposite the end of the sample adhered to the cotton strip) to the
nearest end edge of the cotton fabric when the samplé is subjected
to 50 grams of tensile force.

The absorbent article is preferably capable of ‘extending at
least about 110%, 115%, 120%, 125%, 130%, 140%, etc. of its
initial length before it is subjected to a force of an additional
800 or 1,000 grams, or before the forces exerted on the sample
cause the fastener to separate from the cotton fabric when tested
under the above test (Test Method (C)(2)).

The tests in Test Method C are iniended to siﬁu]ate the
conditions under which an absorbent article will stretch when
* attached to an undergarment .

D. Method to Measure Rate of Return of Absorbent
rticle Having Elasticity.

The sample used for this test is the entire absorbent
article. This test is also only concerned with the measurement of
properties of the sample in the longitudinal direction (i.e.,
parallel to the longitudinal centerline).

_ ‘Measure the maximum longitudinal extension of the sample at
1,000 grams force using Test Method B above.

The following test is conducted by hand. Remove any adhesive
cover strip from the sample. If the sample has an adhesive
fastener, eliminate any adhesive tack by dusting the adhesive
fastener with talic or corn starch. '

Place a ruler with a scale in either 0.1 inch increments or 1.
mm. increments on a table.
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Grasp-one end of the sample with one hand. The end of the
sample should be grasped approximately'l 1/2 inches (about 3.8
cm.) from the transverse end edge of the product. The sample
should be held so that it is as flat and horizontal across its
width as possible. )

Hold the sampie'either over the ruler or next to the ruler
with the body surface of the sample facing upward so that the
scale on the ruler can be observed throughout -the test. The sample
should be held so that the portions of the sample approximately
0.5 inches (1.3 cm. ) inward from this fixed end of the sample are
f1rm1y "held even with the beginning of the scale on the ruler
throughout the test.

Place a digital stop watch which can record time to the
nearest 0.01 second next to the ruler and the sample{ Position a
video camera over the articles on the table so that the sample can
be observed and the elapsed time on the stop watch can be
simultaneously observed and recorded to the nearest 0.1 second.

Grasp the other transverse end edge (i.e., the free end) of
the sample. The_sampie should be grasped at an area approximately
two inches (about 5 cm.) wide centered -about the léngitudinal
centerline. The sample should be grasped in this area about 0.5
inch (about 1.3 cm.) inward from the end edge of longest absorbent
component. (The 0.5 inch distance should not include any portion
of the absorbent component in or outboard of a product end seal as
described above.)

"Turn on the video recorder and the stop watch. = Gradually
extend the free end of the sample so that the sample extends to
its maximum extension at 1,000 grams (measured earlier) or to 120%
of its original length, whichever is greater. The extension
process should be completed in less than or equal to 30 seconds.

Release thg free end of the sample. The timing on the stop
" watch starts when the free end is released.
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Determine the distance . the sample recovers toward its
onginal Tength and the time it takes to recover toward its
original length at the desired points by playing back the v1deo
tape on a video cassette recorder frame by frame and observing any

. contraction of the sample. .

Calculate the rate of recovery by d1v1ding the distance the
sample retracts (converted to centimeters) by the time required to
travel the corresponding distance. This completes the test.

The sample in Test Method D can also be clamped into the
clamps of a tensile testing machine, and the test performed in a
similar manner with one end of the sample being placed in a
stationary clamp, and the other in a clamp that is capable of
jntantaneously releasing that end of the samp'le at the deswred
time.

When the absorbent article is subjected to tensile forces to
extend said absorbent articie along its longitudinal centerline '
to: " (a) its maximum extended length at 1,000 grams, or (b} 120%
of its original 1ength', whichever is greater, and said temnsile
forces are removed, said absorbent article, if extended to its
maximum extended length, recovers from (a)(i) its maximum extended
length toward its vrecovered length (a)(ii) a distance of its
maximum extended length less 10% its original 1length, or if
extended to 120% of its original length, recovers to 110% of its
original length at a rate of 'rgcbvery' of less than or equal to
about 20, 30, or 40 cm./second. ' '

While pai‘ticular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention.- '
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An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, ™2 transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent

. compone’rit_. positioned between said liquid pervious side and

said 1iquid impervious side, wherein a 1.0 inch wide strip -
having an _inii:ia’l ‘length cut from s';id absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of -
extension of greater than or equal to about 110% of 'its
initial length when subjected to a force of less than or
equal to about 500 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid

pervious side, a ‘!i'quid impervious ' side, and an absorbent
‘component positioned between said liquid pervious side and .

said liquid- impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
a section of said absorben_t_'article that is parallel to said
transverse centeﬂihe is capable of extension of greater than
or equal to about 110% of its initial length when subjected
to a force of Tess than or equal to about 500 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid

.pervibus side, a 'I.iquid impervious' side, and an absorbent

component positioned between said liquid pervious side -and

. said 1iquid impervious side, wherein:
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(a) a 1.0 inch wide strip having an initial length is cut
from a longitudinal section of a first sample absorbent.
article that is- centered about said longitudinal centerline
is capable of extension of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equal to about 500 grams; and

(b) a 1.0 inch wide strip having an initial length is cut
from a transverse section that runs parallel to the
transverse centerline of a second absorbent article of the
same type as the first absorbent article is capable of
extension of greater than or equal to about 110% of its
initial length when subjected to a force of less than or
equal to about 400 grams. ' -
An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerhne, a transverse centerline, a Viquid
pervious side, a liquid’ xmpervmus side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along ‘a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of

- extension of g_reater than or equal to ‘about 110% of its

initial length when subjected to a force of less than or -
equal to about 500 grams.

An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid ‘impervious side, and an absorbent
component positioned between.said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length cut from said absorbent article
along a longitudinal section of said absorbent article that
is centered about said longitudinal centerline is capable of
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- ektension of greater than or equal to about 110% of its

10.

11.

12.

initial ‘length when subjected to a force of less than or
equal to about 300 grams.

. . The absorbent article of Claim 5 capable of extension greater .

than about 110% of its initial ]ehgth when subjected to a
force of less than or equal to about 200 grams.

. The absbrbent article of Claims § or 6 wherein said absorbent
‘component has an initial length of less than or equal to
- about 12.0 inches. ‘ -

The absorbent article of Claim 4 wherein said 1.0 inch wide
strip is capable of extension to an extended length of
between about 110% and 150% of its .initial 1length when
subjected to a force less than or equal to about 400 grams.

The absorbent article of Claim 8 wherein said 1.0 inch wide
strip. is capable of extension to an extended length of
between about 110% and 140% of its initial iength when
subjected to a force less than or equal to about 400 grams.

The absorbent érticle of Claim 8 wherein said 1.0 inch wide
strip is capable of ‘extension to an extended length of
between about 110% and 130% of its initial length when

subjected to a force less than or equal to about 400 grams.

The absorbent article of Claim 8 wherein said 1.0 inch wide
strip is capable'.of_. extension to an extended .length of
between about 110% and 120% of its initial length when
subjected to a force less than or equal to about 400 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
1ong1tudma‘l centerline, a transverse center'line, a liquid

~ ‘pervious S'lde, a liquid lmperwous side, and an absorbent

component posxtmned between said liquid pervious side and

_-R.%
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13.

14.

15.

.16,

17.

18.

said liquid impervious side;, wherein a 1.0 inch wide strip
having an initial length is cut from a longitudinal section
of said absorbent article that is centered about said
longitudinal centerline is capable of extension that is:

(i) greater than or equal to about 105% of its initial
length when subjected to a force of less than or equal
to about 150 grams, and

(i1) greater than or equal to about 120% of .its initial
Tength when subjected to a force less than or equal to
about 400 grams.

The absorbent article of Claim 4 wherein said 1.0 inch wide _
strip requires a force greater than or equal .to 1,000 grams
to extend beyond 160% of its initial length.

The absorbent article of Claim 11 wherein said 1.0 inch wide
strip requires a force greater than or equal to 1,000 grams

- to extend beyond 150% of its initial length.

The absorbent article of Claim 14-wherein said 1.0 inch wide
strip.requires a force greater than or equal to 1,000 grams .
to extend beyond 140% of its initial length.

The absorbent article of CJaim 15 wherein said 1.0 inch wide

strip requires a force greater than or equal to 1,000 grams
to extend beyond 130% of its initia1 1ength.

The absorbent_artic]e of Claim 5 wherein when said 1.0 inch
wide strip is extended to an extended length that is greater
than or equal to 150% of its initial length, said strip will

~ recover to a dimension that is less than or equal to 150% of

its initial length when extending forces are removed.

The absorbent értic]e'of Claim 5 wherein when said 1.0 inch
wide strip is extended to an extended length'that is greater
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19.

20.

21.

than or equal to 120% of its initial length, said strip will
recover to a dimension that is less than or equal to 120% of

_its initial length when extending forces are removed.

The absorbent article of Claim 4 wherein a 1.0 inch wide
strip having an initial length is cut from a transverse
section .that runs parallel to the transverse centerline of a
second absorbent article of the same type is capable of
extension of greater than or equal to about 110% and less

.~than or equal to about 170% of its initial length when:

subjected to a force of less than or equal to about 400
grams. ’

An extensible absorbent article for atta_ching to and wearing

" §jn an undergarment, said absorbent  article having a

longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbén‘t
component positioned between said liquid pervious side and
sa_id'liquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended length cut from said
absorbent article along a transverse section of said
absorbent article that runs parallel to the transverse
centerline of said absorbent article is capable of extension
i:o an extended length of between about 110% to about 170% of
its initial length when subjected to a force of less than or
equal to about 500 grams.

An extensible absorbent _artic‘l_é for attaching to and wearing
in an undergarment, said absorbent article having a
Jongitudinal centerline, a transverse centerline, a liquid
pervious sfde, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip
having an initial length and an extended-length cut from said
absorbent article along a transverse section of said
absorbent article that runs parallel to the transverse

centerline of said absorbent article is capable of extension
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.to an exténded Tength of between about 110% to about 140% of

its initial length when subjected to a force of less than or
equal to about 300 grams. '

The absorbent article of Claim 8 wherein said 1.0 'inch_un"de
stf-ip is capable of extension to an extended length of .
between about 110% and 150% of its initial length when
subjected to a force less than or equal to about 400 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said 1iquid impervious side, wherein:

{a) a first 1.0 inch wide strip having'in initial length is

cut from a longitudinal section of a first sample absorbent
article that is centered about said longitudinal centerline
is capable of extension of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equal to about 500 grams, and

. {b) a second 1.0 inch wide strip having an initial length is

cut from a transverse section that runs parallel to ‘the
transverse centerline of a second absorbent article of the
same type ‘as the first absorbent article is capable of
extension of greater than or equal to about '110% and less

-than or equal to about 140% of its initial length when

subjected to a force of less than or equal to about 400
grams.

The absbrbent article of Claim 23 wherein said first and
second strips are capable of extension of greater than or

. equal to 110% and less than or equal to 150% when subjected

to a force of less than or equal to about 300 grams.

-_—
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The: absorbent article of Claim 23 wherein said first and
second stri'ps- are capable of -_exténsion_of greater than or
equal to 110% and less than or equal to 130% when subjected
to a force of less than or equal to about 250 grams.

An extensible absorbent article for weiring in the crotch.
region of an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, an initial

. Tength, a liquid pervious side, a liquid impervious side, and

an absorbent - component positioned between said 1liquid
pervious side and said liquid impervious side, wherein said
absorbent article is capable of extension along said
Jongitudinal centerline of greater than or equal to about
110% of its initial length when subjected to a force of less
than or equa‘l'to about 1,000 grams.

An extensible absorbent article for wearing in the crotch
region of an undergarmeat, said absorbent article havmg a
1ong1tud1na'| centerline, a transverse centerline, an initial
Iength, a pair of spaced apart longitudinal side margins, a
tiquid pervious side, '._a liquid impervious side, and an
absorbent component positioned between said liquid pervious
side and said liquid impervious side, wherein said absorbent
article is free of elastic strands in its longitudinal side
margins, and is capable of extension along said longitudiné'l
centerline of greater than or equal to about 110% of its

initial length when subjected to a force of less than or

equal to about 1,000 grams.

An extensib’le absorbent article for wearing in the crotch
region of an undergarment, said absorbent article having a
Tongitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid ‘impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid. impervious side, wherein a 1.0 inch wide strip
having an initial length cut from a section of said absorbent
article that is parallel to said transverse centerline is
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capable of extension of'greater-than or equal to about 110%
of its initial length when subjected to a force of less thin
or equal to about 500 grams. ' _ -

An extensible absorbent article. for wearing in the crotch
reéion of an undergarment, said absorbent article having a

long1tud1na1 —centerline, a transverse centerline, an
absorbent article initial length, a liquid pervious side, a
1iquid impervious side, and an absorbent component positioned
between said liquid pervious side and said liquid impervious

: side, wherein:

30.

31.

*(a) said absorbent article is capable of extension along said

longitudinal centerline of greater than or equal to about
110% of the absorbent article initial length when subjected
to a force of less than or equa] to about 1,000 grams; and

(b) a 1.0 inch wide.strib having a strip initial length is

cut from a transverse section that runs parallel to the
transverse centerline of said absorbent article is capable of

extension of greater than or equal to about 110% of its

initial length when subaected to a force of less than or
equal to about 400 grams.

An extensible absorbent article for attaching.to and wearing
in: the crotch région of an undergarment, said “absorbent
article having a longitudinal centerline, a transverse

" centerline, an initial length, a liquid pervious side, a

liquid impervious side, and an absorbent compohent positioned
between said liquid perv{ous side and said liquid impervious
side, wherein said absorbent article is capab]e of extension
along said longitudinal centerline of greater than or equal
to about 110% of its initial length uhen subjected to a force,
of less than or equal to about 1,000 grams.

The absorbent article of Claim 30 wherein said absorbent
component has a length of less than or equal to about 12.0
inches. '

-
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32.

33.

34.

35.

36.

37.

38,

39,

The absorbent article of Claim 31'havin§-a caliper of Tess
than or equal to about 5 mm. -

The absorbent article of Claims 30 or 32 capable of extension
along said longitudinal_centerliné of from between about 115%
to about 150% of its initiaT Tength when subjected to a force
of less than or equal to about 1,000 grams, and requires a

. force greater than or equal to about 1,500 grams to extend

beyond about 160% of its in1t1a1 length.

The absorbent article of Claim 30 whlch is capable of
extension of between about 120% and 170% of its initial
length when subjected to a force of greater than or equal to
about 20 grams and less than or equal to about 1,500 grams.

The absorbent article of Claim 34 which is capable of
extension -of between about 120% and 150% of its initial .
length whén'subjected to a force of greater than or equal to
about 20 grams and less than or equal to about 1,500 grams.

The absorbent article of Claim 34 which is capable  of

extension of between about 120% and 140% of its initial

Tength when -subjected to a force of'greatér'than or equal to

_about 20 grams and less than or equal to about 1,500 grams.

The absorbent.'artic‘le of Claims '30 or'34 which requires a
force greater than or equal to 2,000 grams to extend beyond
160% of its initial length.

The absorbent article of Claims 30 or 34 which requires a
force greater than or equal to 2,000 grams to extend beyond

150% of its initial length.

The absorbent article of Claims 30 or 34 which requires a

‘force greater than or equal to 2,000 grams to extend beyond

140% of its initial length.
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42.

"43.

44,

45.

46.

47.
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The absorbent article of Claims 30 or 34 which requires a
force greater than or equal to 2,000 grams to extend beyond
130% of its initial length. :

The absorbent article of Claim 31 which when extended to
greater than or equal to 150% of its.iniiial'length, will -
recover to a dimension that is less than or equal to 150% of
its initial length when extending forces are removed.

The -absorbent article of Claim 34 which when extended to
greater than or equal to 120% of its initial length, will
recover to a dimension that is less than or equal to 120% of
its initial length when extending forces are removed.

The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extens1on in the
d1rection of its longitudinal centerline.

The absorbent article of Claims 30 or 34 wherein said
absorbent article is capable of such extension in the
direction of its the transverse centerline.

The absorbent article of Claims 30, 31, 32, or 34 wherein.
said absorbent component has a width of less than or equal to

about 3.0 inches.

The absorbent_.artic1e of Claim 45 wherein said absorbént
component has a width of less than or equal to about 2.5
inches.

The absorbent article of Claim 30 wherein a 1.0 inch wide
strip having an initial length..is cut from a transverse
section that runs parallel to the transverse centerline of
said absorbent article is capable of extension of greater
than or equal to about 115% when subjected to a force of less

" than or equal to about 400 grams.
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50.

51.
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An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, a transverse centerline, a liquid

‘pervious side, a liquid impervious side, and an absorbent

component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip

“having an initial length  and an extended length cut from said

absorbent article along a transverse section of said

. absorbent article that runs parallel to the transverse

centerline of said absorbent article is capable of extension
to an extended length of between about 110% to about 150% of
its initial length when subjected to a force of less than or
equal to about 500 grams.

An extensible absorbent article for attaching to and wearing

in an undergarment, said absorbent article having a

longitudinal centerline, a transverse centerline, a liquid
pervious side, a liquid impervious side, and an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, wherein a 1.0 inch wide strip'

“having an initial length and an extended length cut from said

absorbent article along a transverse section of said

absorbent article that runs paralléT to the transverse

centerline of said absorbent article is capable of extension

to an extended length of between about 110% to about 150% of -
its-initiil Tength when subjected to a force of less than or

equal to about 300 grams.

. The absorbent article of Claim 34 wherein said 1.0 inch wide

strip is capable of extension to an extended length of

" between about 110% and 150% of its initial Tength when

subjected to a force less than or equal to about 400 grams.

An extensible absorbent article: for atfaching to and wéaring
iq the crotch region of an undergarment, said absorbent
article having a longitudinal centerline, a transverse

centerline, a liquid pervious sidé, a liquid impervious side,

—_—
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52.

83.

and an absorbent component positioned betweer_n said liquid

"perViOus side and said liquid impervious side, wherein:

(a) a first 1. 0.inch wide strip having an initial length is
cut from a longitudinal section of a first sample absorbent
article that is ;entered about said longitudinal centerline

" is capable of extension-of greater than or equal to about -

110% of its initial length when subjected to a force of less-
than or equal to about 500 grams; and

(b) a second 1.0 inch wide strip having an initial length is
cut from a transverse section that rums parallel to the
transverse centerhne of ‘a second absorbent article of the
same type as the first absorbent article is capable of
extension of greater than or equal to about 110% and less
than or equal to about 140% of its initial 1length when
subjected to a force of less than or equal to about 400
grams. '

Tﬁe absorbent artiele of Claim 51 _uh'ere'in said first and
second strips are capable of such extension when subjected to

~a force of less than or equal to about 300 grams.

An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, two transverse end edges, a liquid
pervious side, a liquid impervious side, an absorbent
cbinpo‘nent positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
edge of the absorbent article, and a fastener for attaching
said absorhent article to an undergarment, sa1d fastener
having two transverse ends, wherein when one of said
transverse end edges of said absorbent article is clamped
with a stationary clamp 0.5 inch inward from the adjac‘ent'
transverse end edge of said -absorbent component, and said
fastener has one end adjacent said stationary clamp and one
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end opposite said stationary clamp, and one end of a strip of
cotton, fabric is attacheh to a 1.0 inch section of said
- fastener at the end of the fastener opposite said stationary
clamp, and the other end of the cotton strip is pulled in the
direction of the longitudlna1 centerline of the absorbent
article that is 180 degrees opposite the orientation of the
end of the absorbent art1c%g clamped in the stationary clamp,
and said absorbent articie has an initial length measured
_when the absorbent articje is subjected to a force of 50
grams, the portion of said absorbent article containing said -
absorbent component willgéxtend at least about 130% of its
jnitial length before the absorbent article shears from the
cotton fabric. ' '

An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent article having a
longitudinal centerline, two transverse end edges, a liguid
pervious side; a liquid impervious side, an absorbent
component positioned between said liquid pervious side and
said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
-edge of the absorbent article, and a fastener for attaching
said absorbent article to an undergarment, said fastener
having two transverse ends, wherein when one of said
transverse end edges of said absorbent article is c1ampéd
with a stationary clamp 0.5 inch inward from the adjacent
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end opposite said stationary clamp; and one end of a strip of
cotton fabric is attached to a 1.0 inch section of said
fastener at the end of the fastener opposite said statioﬁany
clamp, and the:other end of the cotton strip is pulled in the
direction of the longitudinal centerline of the absorbent
article. that is 180 degrees opposite the orientation of the
end of the absorbent article clamped in the stationary clamp,
and said absorbent article has an initial length measured
when the absorbent article is subjected to a force of 50

-
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grams, the portion of sa:d absorbent article the portwn of

-said absorbent article containing said absorbent component

will extend at least about 125% of its initial length upon
the application of additional stretching forces before: ~(a)
said- absorbent article is subjected to a force of 800
additional grams, or (b) the absorbent article is subjected
to a force that causes its fastener to separate from the
cotton fabric.

An extensible absorbent article for attaching to and wearing
in an undergarment, said absorbent -article having a |
longitudinal centerline, two transverse end edges, a liquid
pervious side, a l_iquid impervious side, an absorbent

~ component - positioned between said liquid pervious side and

said liquid impervious side, said absorbent component having
two transverse end edges, one adjacent each transverse end
edge of the absorbent article, and a fastener for attaching
said absorbent article to an undergarment, said. fastener
having two transverse ends, wherein when .one of said
transverse end edges of said absorbent article is clamped -
with a-stationary-c]amp 0.5 inch inward from the adjacent
transverse end edge of said absorbent component, and said
fastener has one end adjacent said stationary clamp and one
end opposite said stationary clamp, and one end of a strip of
cotton fabric is attached to a 1.0 inch section of said -
fastener at the end of the fastener opposite said stationary'
clamp, and the other end of the cotton strip is pulled in the
direction of the longitudinal centerline of the absorbent
article that is 180 degrees opposite the orientation of the
end of the absorbent article clamped in the stationary clamp,
and said absorbent article has an initial length measured -
when the absorbent article is subjected to a force of 20

grams, the portion of said absorbent article the portwn of

said absorbent article containing said absorbent component
will extend at least about 115% of its initial length upon
the application of additional stretching forces before:  (a)

'said absorbent article is 'subjec,ted to a force of 1,000

"_,__________.'_————-‘—:
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add1t1ona1 grams, or {b) - the absorbent article is subjected
to a force that causes its fastener to separate from the
cotton fabric.

The absorbent article of Claim 55 wherein said absorbent
article is capable of extending at least about 120% of its
initial length.

An extensible obsorbent article'for wearing in the crotch

* region of an undergarment, said absorbent article having a

longitudinal centerline, an original length, a maximum
extended length along said Tongitudinal centerline when
subjected to 1,000 grams of tensile forces, a recovered
length, a liquid pervious side, a liquid impervious side, and
an absorbent component positioned' between said Jliquid

. pervious side and said liquid impervious side, said absorbent

article being capable of extending at least about 120% of its
original length, wherein when said absorbent article is
subjected to tensile forces to extend said .absorbent article

-~ along its longitudinal centerTioe to: (3) its maximum

extended length at 1,000 grams, or (b) 120% of its original
length, whichever is greater, and said tensile forces are
removed, said absorbent article, if extended to its maximum
extended length, recovers from (a)(i) its maximum extended

~length toward.its recovered length (a)(ii) a distance of its

maximum oxtended length less 10% its original length, or if
extended to 120% of its original length, recovers to 110% of

- its original léogth at a rate of recovery of less than or

58.

59.

equal to about 40 cm./second.

The absorbent article of Claim 57 wherein said rate of
recovery is less than or equal to about 30 cm./second.

"The absorbent article of Claim 57 wherein said rate of

recovery is less than or equal to about 20 cm./second;
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The absorbent article of Claim 57 wherein said absorbent
article has a transverse centerline, and a 1.0 inch wide
strip cut from said absorbent article parallel to said
transverse'ceatgrline is capable of extension to an extended
Jength of between about 110% and 140%.of its initial length
when subjected to a force less than or equal to about 400
grams. |
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