ABSORBENT ARTI CﬁES ¥ FIELD OF THE§ NVERTT ON
The present invention rel'ates to absorbent articles such as sani?.{‘—;araysz?‘\"}
napkins. pantiliners, and incontinence pads. Mre particularly, the present
i nvention rel ates tg s:imi tary napkins that provide inproved protection

t hrough a conbi nati®n’'of inproved contact with the wearer's body and

| nproved coverage ,‘._o.f the wearer's undergarnents.

BACKGROUND OF THE ‘I NVENTI ON Absorberit articles such as sanitary
napkins, pantiliners, and incontinence pads are devices that are typically
worn.in the crotch regi-on of an undarsgarrrentr. These devices are designed to
absorb and retain liqui'd and ot her ABURBEELARTHEE e human body and to
prevent body and clothing soiling. Sanitary napkins are a type of absorbent
article worn by wonen in a pair of panties that is normally positioned
between the wearer's | egs, adjacent to the perineal area of the body.

It has been found that it is desi rpﬁLq)%@%' Redtdrsor bent articles in

cl ose contact with the wearer's body. € | € of cl ose contact of
such products to the rineal .area is referred to herein as body contact.
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improved contact with the wearer's body and improved coverage of the wearer's
undergarments.

BACKGROUND OF THE INVENTION

Absorbent articles such as sanitary napkins, pantiliners, and incontinence pads
are devices that are typically wom in the crotch region of an undergarment. These
devices 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 womn by women in a pair of panties that is normally positioned
between the wearer's legs, adjacent to the perineal area of the body.

It has been found that it is desirable to maintain absorbent articles in close
contact with the wearer's body. The maintenance of close contact of such products
to the perineal area is referred to herein as body contact. Close body contact allows
the absorbent article to absorb the body exudates at their source or intercept and
absorb body liquids flowing along the crevices of the wearer's body. Aéhiev'mg good
body contact limits the chance for the body exudates to flow off of or out of the
absorbent article. Current products, however, are not believed to conform to the
body of the wearer as closely as desired. Thus, leakage is possible when wearing
these products. )

Typically, the currently marketed disposable absorbent articles of the types
mentioned above also 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. Recently, however, efforts have been
directed toward providing extensible absorbent articles for improved comfort and
conformity with the wearer's body and undergarments. PCT Application Publication
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article, such as a sanitary napkin, that fits closer to the wearer's body in a comfortable
manner especially in the areas where menses originate and provides improved
coverage of the wearer's undergarments and which retains its ability to cover a given
area of the wearer's undergarments when in use.

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

SUMMARY OF THE INVENTION

The present invention provides an absorbent article, such as a sanitary napkin.
pantiliner, or incontinence pad. More particularly, the present invention is directed to
a sanitary napkin that is provided with improved mechanisms for maintaining the
sanitary napkin in contact with the wearer's body and mechanisms which provide the
sanitary napkin with improved ability to cover and, thus protect, the wearer's
undergarments, clothing, bedding, etc. from soiling.

The sanitary napkin comprises a liquid pervious topsheet, a liquid impervious
backsheet joined to the topsheet, and an absorbent core positioned between the
topsheet and the backsheet. The sanitary napkin has a first end region, a second end
region (or "second region"), and a central region disposed between the end regions.
The first end region and the central region can be considered to comprise a first
region of the sanitary napkin. In a preferred embodiment, the sanitary napkin is
asymmetrically shaped so that the second end region is larger than the first end
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These and ot her objects of the present invention will be nore readily
apparent when considered in reference to the follow ng description and when
taken in conjunction with the acconpanyi ng draw ngs.

SUMVARY OF THE | NVENTI ON The present invention provides an
absorbent article, such as a sanitary napkin. pantiliner, or incontinence
pad. More particularly, the present invention is directed to a sanitary
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edges of the sanitary napkin. In a particularly preferred embodiment, the sanitary

napkin is provided with a less extensible element that is positioned between said
topsheet and said absorbent core in the first region of the sanitary napkin. The less
extensible element can place the associated portion of the first region of the napkin in
close contact with the wearer's body by assuming a convex upward configuration
when the remaining portions of the napkin are stretched during wear, or when the
inside of the wearer's thighs exert compressive forces on the portion of the napkin
containing the less extensible element.

The components of the sanitary napkin (that is, the topsheet, backsheet,
absorbent core, and less exterisible element) can be comprised of a variety of different
materials. In a particularly preferred embodiment, the topsheet comprises an
apertured plastic film that has been subjected to a process that provides it with
elastic-like properties without attaching elastic strands to the film, i.e., that forms a
structured elastic film (referred to herein as "SELF" or a SELFing process). The
backsheet comprises an impervious SELFed film. The absorbent core comprises 2
laminate of absorbent gelling material between two tissues that is at least partially slit
for extensibility. The insert comprises a laminate of thermally bonded airlaid
absorbent material and either an impermeable backing or a semi-impermeable
backing. The components of the sanitary napkin are preferably assembled in a
"sandwich" construction with the topsheet and backsheet forming the perimeter of
the sanitary napkin. The topsheet and backsheet are then sealed with a novel
perimeter seal.

The sanitary napkin can, and preferably does also comprise various additional
components and/or features. The sanitary napkin preferably comprises a pair of
extensible side extensions that extend laterally outward to form the longitudinal side



the wearer's body. The sanitary napkin preferably has a caliper of
| ess than or equal to about 4 nm The sanitary napkin also preferably
conprises at |east sone extensible conponents. In a preferred enbodi nent,
t he topsheet, backsheet, and absorbent core are all extensible, or at |east
conprise sone extensible regions that are provided with extensibility
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sanitary napkin and the body-conforming capability of the less extensible element

combine to provide the sanitary napkin with a Lift of greater than about 3 mm,
greater than about 1 mm, and greater than about 3 mm when measured in the first,
second, and third positions of the Lift Test apparatus described herein.

The present application is also directed to other types of sanitary napkins (and
other types of absorbent articles) that are capable of providing the area coverage and
achieving the amounts of lift described herein. Such absorbent articles may provide
these properties by stretching and conforming to the wearer's body as in the case of
the sanitary napkin described above. However, the absorbent articles that fall within
the scope of the present invention may provide such properties by means other than
by virtue of being extensible. For instance, it is also within the scope of the present
invention for an absorbent article to provide such properties by virtue of having a
raised area on its surface with a lifting mechanism therein (a type of pad-assisted
body contact). or alternatively to provide body contact and area coverage through a
panty-assisted (or undergarment-assisted) mechanism such as by having a high Wet
Bunch Recovery (as described in greater detail herein).



edges of the napkin. The extensible side extensions preferably cover

bet ween about 130 mm and about 180 mm of the length of the elastic edges of
the wearer's panty during wear and are preferably extensible under forces
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FIG. 6 is a simplified plan view showing the extensibility of a sanitary napkin
of a more conventional shape which has extensible components.

FIG. 7 is a table which shows preferred relationships between the magnitude
of stretching forces applied to the sanitary napkin and the amount the sanitary napkin
stretches in response to such forces.

FIG. 8 is a plan view photograph of a preferred embodiment of a polymeric
web material having a strainable network which is used in the panty covering
component of the present invention (shown with the deformations facing toward the

viewer).

FIG. 9 is a segmented, perspective illustration of the polymeric web material
of FIG. 8 in an untensioned condition.

FIG. 10 is a segmented, perspective illustration of a polymeric web matenial
of FIG. 8 in a tensioned condition corresponding to stage I on the force-elongation

curve depicted in FIG. 12.



raised area on its surface with a lifting nechanismtherein (a type of
pad-assi sted body contact), or alternatively to provide body contact and
area coverage through a panty-assisted (or undergarnent-assi sted) mechani sm
such as by having a high Wt Bunch Recovery (as described in greater detail
herein). BRI EF DESCRI PTI ON OF THE DRAW NGS
Wil e the specification concludes with clains particularly pointing out and
distinctly claimng the subject matter whichéi s regarded as formng the
present invention, it is believed that the invention will be better
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of a preferred enbo resent 1nvention.
FIG 2 is a side é?‘@&?éjtep’ﬁﬁﬂlmﬁcé\h-of the sanltary napki n shown in FIG 1.
FIG 3 is a schematic sectional view taken along line 3-3 of the sanitary
napki n shown in FI G 1FIG. 12 is a grigh(af tHe fesistvelfoick @B8spd petcent elongtioh lkémparing
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6 is asinplified plan view showing the extensibility of a sanitary napkin
FIG. 13 is an enlarged plan view of the area where the topsheet and

backsheet are mechanically bonded together in a manner which provides for
extensibility.

FIG. 14 is a plan view of a modified crescent-shaped web that is attached to
the sanitary napkin to form one of the pleated side wrapping elements.

FIG. 15 is a plan view of an alternative web of material having ring rolled
sections that can be attached to the sanitary napkin to form one of the side wrapping
elements.

FIG. 16 is a plan view of a sanitary napkin in which the side wrapping
elements comprise more than one overlapping element on each side of the napkin.

FIG. 17 is a graph which depicts the stress-strain curves for some absorbent
articles that are extensible and some absorbent articles that are relatively inextensible
under low forces.

FIG. 18 is a perspective view of the Lift Test apparatus.
FIG. 19 is a bottom view of the Lift Test apparatus.
FIG. 20 is a side view of the Lift Test apparatus.

FIG. 21 is a cross-sectional view of one of the PLEXIGLAS plates used in
the Lift Test apparatus as taken along line 21-21 of FIG. 20.

FIG. 21A is a side view of the calibration of the Lift Test apparatus for a
particular absorbent article.

FIG. 22 is a perspective view of the manner in which the tape pieces are
attached to the end of an absorbent article (shown partially cut away) in preparation
for the Lift Test.



of a nore conventional shape which has extensibl e conponents. FI G
7 is a table which shows preferred rel ati onshi ps between the nagnitude of
stretching forces applied to the sanitary napkin and the anount the
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pl an vi ew phot ograph of a preferred enbodi nent of a polyneric web materi al
havi ng a strainable network which is used in the panty covering conponent
of the present invention (shown with the defdrmations facing toward the

Vi ewer) . FIG 9_is a segmented, perspective illustration of the
pol yneric web material T&E. F3Ads agrankvigry of thedtis Charaber calipgt meastrement device usqd| G
10 i s a segnent ed,in prrispaeti ve illustration of a polyneric web material of

FIG 8 in a tensioned condition corresponding to stage | on the

force-el ongation curve icted, | I 12.. . . . P

A 2G 110T s FIGR B e e bedarwleR dopict he 136 of ¢ Swteheblesanissy DARKTY
web material of Flagsording o thetpsessnioneantion Metsusi aepmnerciglypavatlibigultre-thin agpitaty]

on the force-el 0DgﬁblﬂﬂnatCthEVﬁrsQe&E@x{d?CEnBnthﬁhqrosi]z%ns._ respectively,| &6F 12 Liff Tst -
graph of the resistive force versus percent elongation conparing the

strai nabl e web nat®@PFaMSshown in FIG 8 with an otherw se identical,

pl anar, base polyneric web material . FIG 13 is an enlarged pl an
view of the area wher e RlGe26 npsibdeof thadathacKGSe23-24r e nechani cal |y bonded
together in a manner which provides for

FIG. 27 1s a graph showing the cycles of elongation of an extensible material
from which the "set” of the material can be determined.

FIG. 28 is a plan view of the cardboard cutout used in the Area Coverage
Test.

FIG. 29 is a schematic view of the Cantilever Drape Tester.

FIG. 30 is a perspective view of an instrument for measuring the compressive
force and resiliency of a catamenial pad.

FIG. 31 is a top plan view of the compression plate assembly used in
measuring the compressive force and resiliency of the catamenial pad.

FIG. 32 is a side view of the compression plate assembly shown in FIG. 31.

FIG. 33 is a top pian view of the upper compression plate of the compression
plate assembly shown in FIGS. 31 and 32.

FIG. 34 is a side view of the upper compression plate assembly shown in FIG
31.

FIG. 35 is a schematic side view of the Wet Bunch Recoverability Test
Apparatus.

DETAILED DESCRIPTION OF THE INVENTION

1. General Charactenistics of the Absorbent Article



extensibility. FIG 14 is a plan view of a nodified crescent-shaped
web that is attached to the sanitary napkin to formone of the pleated side
wr appi ng el enments. FIG 15 is a plan view of an alternative web_of
material having ring rolled sections that can be attached to the sanitary
napkin to formone of the side wapping el ements. FIG 16 is a plan
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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 incontinence pads (and other articles womn
in the crotch region of a garment). 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 compatible manner. (That is, 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). It should be understood, however, that the present invention is also
applicable to other feminine hygiene or catamenial pads such as panty liners, or other
absorbent articles such as incontinence pads, and the like.

The sanitary napkin 20 has two surfaces, a liquid pervious body-contacting
surface or "body surface” 20A and a liquid impervious garment surface 20B. 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 wearer's undergarments when the
sanitary napkin 20 is womn.

The sanitary napkin 20 has two centerlines, a principal longitudinal centerline L
and a principal transverse centerline T. The term “longitudinal", as used herein.
refers to a line. axis or direction in the plane of the sanitary napkin 20 that is
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device used in the Lift Test. FI GS. 23-25 are graphs which depi ct
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FIG. 1 shows that the sanitary napkin 20 has a main body portion 21 with two
spaced apart longitudinal edges 22, two spaced apart transverse or end edges (or
“ends") 24, and four corners 27, which together form the periphery 26 of the main
body portion 21 of the sanitary napkin 20. The main body portion 21 also 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
173 of the length of the main body portion. A detailed description 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 20 has a longitudinal
central region 23 disposed along the length of at least a portion of the principal
longitudinal centerline L (and preferably centered about the same).

The sanitary napkin 20 (or main body portion thereof) 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 (having a caliper of less than or equal to about 5
mm, more preferably less than or equal to about 4 mm), and preferably is an "ultra-
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 than it actually is. An "ultra-thin" sanitary napkin 20 as described in U.S.
Patents 4,950,264 and 5.009.653 issued to Osborn preferably has a caliper of less
than about 3 millimeters. The thin sanitary napkin 20 shown should also be
preferably relatively flexible, so that it is comfortable for the wearer.

In other embodiments, the longitudinal central region 23 of the sanitary napkin
20 may be provided with an absorbent hump or some other type of raised region or
structure (such as those described in the references cited in Section 6 herein) so that
a portion of the sanitary napkin has a relatively high caliper, and the surrounding
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The surrounding regions 25 are the significant absorbent portions of the
sanitary napkin that lie outboard of the longitudinal central region 23. The term
"outboard" means positioned away from the intersection of the principal longitudinal
and transverse centerlines, L and T. The surrounding regions 25 may be referred to
as "longitudinal side regions” (or "side regions") 25 because they will typically lie at
least transversely outboard of the raised region so that they are on both longitudinal
sides of the raised region and the sanitary napkin (hence the name "longitudinal side
regions"). The surrounding regions 25 can, however, lie outboard of the longitudinal
central region 23 in either a longitudinal direction (i.e., outside the ends of the raised
region in the end regions 28 and 30), a transverse direction (i.e., outside the
longitudinal edges of the raised region, for instance, if the raised region runs the
entire length of the sanitary napkin), or both. The surrounding regions 25, thus. need
not completely surround all sides of the raised region.

FIG. 3 shows the individual components of the sanitary napkin 20 of the
present invention (without any type of raised structure). The sanitary napkin shown
in FIG. 3 generally comprises at least three primary components. These include a
liquid pervious topsheet 38, a liquid impervious backsheet 40, and an absorbent core
42 positioned between the topsheet 38 and the backsheet 40. The preferred
embodiment shown in FIGS. 1-3 also comprises a less extensible element 44 at least
partially located in the central region 32 that deflects in response to stretching (and
preferably lifts to provide improved body contact).

The sanitary napkin may be comprised of several of the basic components
described in PCT Publication Nos. WO 93/01785 and 93/01786, and is preferably
comprised of one or more extensible components, and more preferably. is comprised
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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 synonymous. These terms, as used herein, mean that when the
stretching forces are removed, the sanitary napkin will tend to return toward its

* unextended or unstretched (or "original” dimensions). The sanitary napkin 20 need
not return all the way to its unstretched dimensions, however, It may, as shown in
Figure 6. return to relaxed dimensions (such as Lg and WR) between its unstretched
dimensions and extended (or stretched dimensions) Lg and Wg. Making the sanitary
napkin elastically stretchable will reduce the undesirable tendency of the sanitary
napkin to gather longitudinally inward (i.e., bunch longitudinally and become sloppy)
when forces which tend to stretch the sanitary napkin are removed such as when the
wearer's panties contract.

The preferred sanitary napkin 20 embodiment shown in Figs. 1-5 is preferably
extensible in the amounts described in PCT Publication Nos. WO 93/01785 and WO
93/01786. To summarize the same, the sanitary napkin is preferably capable of
extending about 5% to less than about 50%, more preferably between about 10% and
about 40%, and most preferably between about 25% and about 40% under the forces
associated with wearing the sanitary napkin in a pair of panties. Preferably. the
sanitary napkin is capable of such extension under forces of between about 50 - 100
grams to about 1.000 - 1.500 erams. more preferablv under forces of between about



spaced apart |ongitudi nal edges 22, two spaced apart transverse or end
edges (or "ends") 24, and four corners 27, which together formthe

peri phery 26 of the nmain body portion 21 of the sanitary napkin 20. The
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10 the present invention which are extensible, the sanitary napkin is extensible in at least
the same amounts and under the same forces as the wearer's panties (or other
undergarments) so that the panties control the extensibility of the sanitary napkin
during wear. In other words, the sanitary napkin preferably has a modulus of
elasticity that is close to, and preferably less than or equal to that of the
undergarment in which it is placed. For example, if the undergarment requires a
force to extend about 5% (or about 10%), the sanitary napkin (that is, the main body
portion thereof) requires a force to extend the same amount that is less than or equal
to about 1.2 times, preferably less than or equal to about 1 times the force required
to extend the undergarment. The force required to extend the crotch region of a
typical North American-type woman's panty in the transverse direction (at the
narrowest point of the same) is about 135 g/cm. The force required to extend the
portions of the back panel of such a panty where the second end region of the
sanitary napkin might lie in the longitudinal direction is about 165 g/cm. A typical
force to elongate the panty elastics of a North American cotton panty is about 133
g/in. Elastic forces for other types of panttes or undergarments may be somewhat
higher. The main body portion of the sanitary napkin of the present invention is
preferably also extensible at such forces that it can be extended by hand by a
consumer in order to increase the absorbent surface area of the napkin at Jeast about
5% without destruction of the main body portion.



regions 25 have a |esser caliper. Preferably, the surrounding regions. and
in particular the end regions, have a caliper of |ess than or equal to that
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| east three prina ongnt s, e.i,nclude a |iquid pervious top§heet
38, a liquid |rrper‘%§fa§J‘§'ng SRR &ﬁ% 13nd an absorbent core 42 positioned

bet ween the topsheet 38 and the backsheet 40. The preferred enbodi nent
shown in FIGS. 1-3 al so coMpri skke Fopshest extensible el enent 44 at |east
partially located in the central region 32 that deflects in response to

stretching (and preferably lifts t@)prGuef® iCRBfeNASHROGY Foefe@éd ) Topsheet
The sanitary napki,n may be conprised of several of the basic conponents
described in PCT tion Nos. WD 93/01785 and 93/01786, and is

preferably conprised of one or nore extensible conponents, and nore
preferably. is conprisHw topsheet 38 comprises a first liquid pervious 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 may be extensible or inextensible depending on the type of
absorbent article it is used with. The topsheet 38 used in the embodiment shown in
FIGS. 1-5 is preferably extensible, more preferably elastically extensible, and 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



11 of all extensible conponents (with the exception of the | ess extensible
el enment). and. thus, has an overall extensibility. The extensibility of the
sanitary napkin 20 is shown in a sinplified fashion in FIG 6. The term
"extensible". as used herein refers to articles that can increase in at®

| east one of their dinensions in the x-y plane. The x-v plane is a plane
generally parallel to the faces of the sanitary napkin 20. The term
extensible includes articles that are stretcltable and elastically
stretchabl e (defined below). The sanitary napkin 20 shown in Figures 1-5is
pref erably extensisutface{Shddyi surfhaeig20A af theniaditany nagkin 20.s Tiresepsheee B8 rhas dwo
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in Figure 6. ret ureidutatedfoame dretiiutapeisthenmoplasticcfiima sant Bhemdple¥ic sbrrhsieantables
unstretched di mengj 4 t ﬁqﬁﬁ ' | r
Werr]. Mking th?%ﬁiaﬁgﬁggﬁg ] ngg ggsf%cgﬁe%y S ?‘gkgﬁé@a‘gﬂﬁ? Ilé'g'ééJt?ggyhe
undesi rabl e t endersettonffibers swgctwaerymdﬁkd mawel Gihers de-gl. olymendifiveans) suchragar d
(i.e., bunch | ongidoudiealgotyppsyicae GBER, BAdPElYethylene, 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 comprises 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 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 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. A
particularly suitable topsheet 38 is made in accordance with U.S. Patent 4,342,314
issued to Radel. et al. and U.S. Patent 4,463,045 issued to Ahr, et al. A topsheet 38
made of model X-3265 or model P1552 apertured formed film sold by Tredegar
Corporation of Terre Haute. Indiana has been found to work well.

In embodiments in which the topsheet is extensible, the topsheet 38 preferably
has at least some portion with a secant modulus in the longitudinal direction of
greater than about 0.1 g/cm/% to about 6 (g/cm)/%___ at 25% elongation. The
term "secant modulus”. as used herein. refers to the slope of a straight line that is



when forces which tend to stretch the sanitary napkin are renoved such as
when the wearer's panties contract. The preferred sanitary napkin
20 enbodi nent shown in Figs. 1-5 is preferably extensible in the anounts
described in PCT Publication Nos. WD 93/01785 and WD 93/01786. To sunmari ze
the sane, the sanitary napkin is preferably capabl e of extending about 5%
to |l ess than about 50% nore preferably between about 10% and about 40%
and nost preferably between about 25% and abgut 40% under the forces
associated wth wearing the sanitary napkin in a pair of panties.

Preferably. the sadiawarfyorapkiofiginSthesugabd @a@nﬁul&u‘ﬁ&nﬁﬁhEhn&lrés&suﬂd%r\feor¢ﬁ§
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12 250 grans and lpsiudigbdireptign@nd Grhsversprdiskaiondsl sachothat thecgeometrie maéani (o t y
are set forth in Tahlg %&Fbﬁtbeﬂ;rodﬁ&eoﬁ@@ icﬁéiYucf‘r?APka'nﬂ @nstdise Qﬁ&%@ﬁ‘tsecam

I nvention can al so g Frolw of the %él eatur s of
sanitary napkins oS98y ilgsst a"c‘i’f qéfblot\‘?é’bﬁ'éfﬁ y&'ﬁ‘f’f’o ch Fl’&‘F'Eﬂh @PSWCEWFGE?’&W
that provides a "f elsgerefaibly exhibitor eev @fi greateo nigatdr @quslas tabeut AGR4, andte praferally

wi t hout substanti abyd P¢éRaS3R% LN mbRSEERY tabg‘jtzﬁgrce applied to the
in. 1na5cf|pt|o§’,| @

sanitary napkin one espeC|aIIy preferred

enbodi ments described in greater detail hereln varlous enbodlnents of the
sanitary napkin 20 are capabl e of &al Alemative Ways ofFsod ‘ est g ot
the |l ow end of the broadest range set E@&ﬁhﬁg@ove (e g., forces in the
range of about 100 - 200 grans). For instance, in such enbodinents, the

oot erabi ) Sbout 3ob TGPk APASE sias SRR Pad R Ale Bl Bpoti
7.5% at 200 grans suql)raéeleatmgncmmem ring rallingenn the tdvslmtmarsndnpp plds of

extensibility undef dh@%ﬁsﬁHe?ﬁﬁt arE tiSleftQ"oSé‘n Wherl thEBpsRdet B s@t‘é&HEd aSudhOé"brocess

el ongati ons, such as out. 5%.el ongat i but ocC ations u
to agout 50% el ong&‘ﬂ 8?] performé)d on mgany o the topsheetymategzifs descngeé) above. In on

preferred embodiment of the present invention, 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 is described in U.S. Patent Application
Senal No. 07/936,195 entitied "Polymeric Web Having Deformed Sections Which
Provide a Substantially Increased Elasticity To The Web", filed in the name of John J.
Curro, et al. on August 25, 1992.

Suitable processes for ring rolling or "pre-corrugating” are described in U.S.
Patent 4,107,364 issued to Sisson on August 15, 1978, U.S. Patent 4,834 741 issued
to Sabee on May 30, 1989, and in co-pending, commonly assigned U.S. Patent
Application Serial No. 07/662,536 filed by Gerald M. Weber, et al. on February 28.
1991, U.S. Patent Application Senial 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.

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.

Description of SELF Material




Further, in enbodinents of the sanitary napkin (or other absorbent article)
of the present invention which are extensible, the sanitary napkin is
extensible in at |east the sane anounts and under the same forces as the
wearer's panties (or other undergarnents) so that the panties control the
extensibility of the sanitary napkin during wear. In other words, the
sanitary napkin preferably has a nodulus of elasticity that is close to,
and preferably | ess than or equal to that ofjgthe undergarnent in which it
is placed. For exanple, if ‘the undergarnment requires a force to extend

about 5% (or about 1084 thetpaRicERAV brfatredadMtioBintehh §owinSin Hifke 10RIthe RPHEer 38
portion thereof) requires a LS |less

force o extend the.s anmount, .t hat .
than or equal to sesla."zapﬂtﬁtc?g ,‘”eEFBfeé‘ragm‘?a F‘é@%a%ﬁ%w%rg vdichexhibgs gadiee 1
times the force rléguiichedor witlout edritd tehstiumderigiar Aeweh mategalf witlc ich egrainelde t 0
extend the crotchy&&gHORaPhe ‘?‘ef&ﬁ‘&i‘ OherdiRak B “MIBRIEADpe AR w@fﬁﬂfeﬁaip%ﬁt gor ! N
at t t f ‘the sane

the transverse direction (at the narrowest point o 1 . 1s about 135
g/cm The force r&8YY: @8 3t srasablenpet Matepelr of smPplyoss thaewphmategahel(ltds ndgeh a
loant y \Md1_er eI tg_e Sﬂﬁpﬂhks_eﬂdttéreg)b@?%rgfs inag iﬁﬁﬂdd ey Pa?mlm tm'nghiel bp&turéd toﬂe
ongi tudinal direction is ut m, - Al ca rce to elongate the
panty el astics of "%{'aRE)rHrﬁd‘g Sltc‘f?ﬁ"fc'gét?%% 1sp%§§/{}%qrr§dé%§memlaggs FW?EEﬁg?ﬁ I C
forces for other likgfdm arf"SEBRt ineteriadr under gar nents may be sonewhat hi gher.
The main body portion of the sanitary napkin of the present invention is

preferably al so extenghdlseramhbie UsparthiRl CReb thabridl t candnn De Ruboar ethbYintand
by a consuner in order to incre s§ t?ff aPsor.be t sugf ace(ﬁrea of .the nagkl n
ctoBfe &P

at |east about SOEURTHEA" BRESHF YOREC FHPsusB AP B JHm which is made 1
13 Sever akccarclidntd wittatherafdremeersiondtbpatehtdssued teeRadeb gmaliand) Ahr, et al. In

extensibility of -SRI NASkihent ensi il .herein
Is distinct from %bftgé@)?%%r?’egg or hlﬂ"r? BF@% ﬁ?‘gﬁ%ﬁ%@%?‘%&%ﬁ gﬁi Fé‘?g%}ggg
wel | as the strai gframdigmdes an ghsodaritcompenent imsarallyformed; with it awhichdefines its
nmeans), and that ginhehefcing 8lliendd 198§ Eduldbé bR bE eyt dfifterdials B&kribed in
considered to invglve ﬁ%%r}m on gf q@ absgrbent arftlc e.in thqb>§l-Y 1pl ane.
In addition, it iSSP PR s LBy follgping, deshrRningof thy asienal Wi, fre,firainadle
absorbent arti cl en¢teork, will be applicable to both apertured materials and non-apertured matenals
since the SELF technology is also useful in forming preferred components for the
backsheet. For clarity in seeing the other components of the sanitary napkin, only a

portion of the topsheet 38 is shown in Fig. 1 as being SELFed.

The strainable web material can be made of a base material that has a relatively
low extensibility under the forces the sanitary napkin is normally subjected to when
worn. When formed into the strainable web material as described herein, however.
the base material, thus formed, will be extensible under these forces. The strainable
web material can also be formed into a structure that provides a "force wall" to be
created at specific, pre-selected elongations and forces. The strainable web material
is preferably comprised substantially of linear low density polyethylene (LLDPE).
The strainable web material may also be comprised of other polyolefins such as
polyethylenes, including low density polyethylene (LDPE), ultra low density
polyethylene (ULDPE), high density polyethylene (HDPE), or polypropylene and
blends thereof with the above and other materials. Examples of other suitable
polymeric materials which may also be used include, but are not limited to polyester,
polyurethanes, compostable or biodegradable polymers, heat shrink polymers.
thermoplastic elastomers, and breathable polymeric structures.

The strainable web material 60 is shown in Figs. 8 and 9 without apertures for
simplicity. Figs. 8 and 9 show the strainable web material 60 in its substantially



have portions or regions that are extensible and portions or regions which
are relatively inextensible. If desired, if the properties of such portions
of an absorbent article fall within any of the ranges and Iimts specified
herein, the aforenentioned ranges and limts can be equally applicable to
only portions of an absorbent article. and may be described as such in the
appended d ai ns. 2. The | ndividual Conponents of the Sanitary
Napki n and t he Assenbly of t he Sahk. The i ndi vi dua
conponents which may be suitable for the various enbodi nents of the

sani tary napkin 20ngnsiensd gerdiéan | A ritroable Web moamerind hasokwel centerlines. a
greater detail W tibngiediadieBmeriih® WHidaSs alko feferred to hereinafter asAn axis of BReclidR3NeEt
(1) General Charagégg%s I CS erre '
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the user. The top ; hemex | L4 ke |
the type of absor E@%ﬁhg?{%icg@gﬂﬁf li,'sffﬁ‘{s}%gﬁvmg ('E E&lbél‘ﬁ@é‘%tgmg %@g?mglga?gés]ggn?enp h
enbodi nent shown ithe Bramableqweh material ds alignsd yithihe pangipat longipudina) cemesiing Lyof
el astically extenshdiaitarpmaplds IOSREA éhibodintais] héwalel, 1B loAgithdiANcéntdriidet Y
to the user's ski LES lzp;osgei Q{ e. The.togshe&i{s 58 s.houl‘g further exhibit od
strikethrough and 8¢ VEQ it nbs Fisnteg 1p Sthst Arptiops: P‘ﬁé‘"ﬁo‘ﬁ’i the difeSiNMges
to rapidly penet r @xtensibiliyddsifedow t oward the core 42. but not allow ng such
di scharges to flow back through the topsheet 38 to the skin of the wearer.
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portion of the bodgtvewkt @fers togn interconnected and interrelated group of regions which are able
to be extended to some useful degree in a predetermined direction providing the
strainable web material with an elastic-like, relatively low resistive force stage and a
relatively high resistive force stage. The strainable network includes at least a first
region 64 and a second region 66. The first and second regions each have a first
surface and an opposing second surface, In the preferred embodiment shown in Figs.
8 and 9, the strainable network includes a plurality of first regions 64 and a plurality
of second regions 66. The first regions 64 have a first axis 68 and a second axis 69,
wherein the first axis 68 is preferably longer than the second axis 69. The first axis
68 of the first region 64 is substantially parallel to the longitudinal axis, 1. of the
strainable web material 60 while the second axis 69 is substantially paralle! to the
transverse axis, t. of the strainable web material 60. The second regions 66 have a

first axis 70 and a second axis 71. The first axis 70 is substantially paralle! to the
longitudinal axis of the strainable web material, while the second axis 7! is
substantially parallel to the transverse axis of the strainable web material. In the
preferred embodiment of Fig. 8, the first regions 64 and the second regions 66 are
substantially linear, extending contim.lously in a direction substantially parallel to the
longitudinal axis of the strainable web material.

The first region 64 of the strainable network has an elastic modulus El and a
cross-sectional area Al. The second region 66 of the strainable network has a
modulus E2 and 2 cross-sectional area A2.

In the embodiment illustrated, a portion of the strainable web matenal 60 has
been “formed” such that the entire strainable web material exhibits a controlled
resistive force along a predetermined axis when subjected to an applied axial



14 surface ("body surface") 20A of the sanitary napkin 20. The topsheet 38
has two | ongi tudi nal edges 38C and two end edges 38D (A simlar
nunmbering system applies to the other conponents of the sanitary napkin.
That is. the side of the conmponent facing the wearer's body can be

desi gnated by the nunber of the conponent and a reference letter "A". The
side facing the wearer's undergarnents can be designated by the nunber of

t he conponent and the letter "B". The side ardd end edges can be desi gnated
by the nunber of the conponent and the reference letters "C' and "D,
respectively.) elongatidn Swiat difzkceornt sybstaadlly JBrattelycobmuchran ukac tlortbel cdse arinthe
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found to work wel Ip'rede\’.ermined axis. As used herein, the term "distinct" or "dissimilar" when referring

to regions, refers to regions within the strainable network having measurably
different surface-pathlengths as measured parallel to a predetermined axis while the
web material is in an untensioned condition,

In the preferred embodiment shown in Figs. 8 and 9, the first regions 64
comprise a substantially planar region. That is, the material within the first region 64
is in substantially the same condition before and after the formation step undergone
by strainable web material. The second regions 66 include a plurality of continuous.
interconnected, deformations 74 which extend alternately beyond the plane of both
the first and second surfaces (64A and 64B, respectively) of first region 64. In other
embodiments, the deformations 74 may extend beyond the plane of only one of either
the first or the second surfaces of the first region.

The deformations 74 have a first axis 76 which is substantially parallel to the
transverse axis of the web material and a second axis 77 which is substantially parallel
to the longitudinal axis of the strainable web material. The first axis 76 of the
deformations 74 is at least equal to, and preferably longer than the second axis 77.
To enhance the two-stage resistive force versus elongation behavior characteristics of
the strainable web material 60 used in the sanitary napkin 20 of the present invention.



I n enbodi nents in which the topsheet is extensible, the topsheet 38
preferably has at | east sone portion with a secant nodulus in the

| ongi tudi nal direction of greater than about 0.1 g/cm %to about 6 (g/cm/%
at 25% el ongation. The term "secant nodulus”, as used herein. refers to the
sl ope of a straight line that is

15 drawn fromthe origin through a particular point on a stress-strain
curve. The topsheet preferably also has at | gast sonme portion with a

conbi ned secant nodulii inlongitudinal direction and transverse direction
is such that the geonEbrofchTBBNaXiONs 36|t Rcorioids f istdieady DAUSd FrEfetbE at

| ongi tudi nal and. syerse direction sec ulii 1s less than qgr .equal
to about 5 g/cnl %Elé'a u'é’x%é eea?]esrj tGJiP &° ?eg%sﬁlgggéaﬁegﬁgﬁ RS ﬂbﬁ rg%reporr%?oé‘f’% I‘Vﬁ%e
exhibit a set of dheoestagerasistor fargrivdrsuselangarian chaxsterivicof preafebrradierial. about
15% and even nore preferably about 20% (2)

Al'ternative Ways of Prihei filsnGedibe 6HORANERE SO¥drd region 66 each have a "projected
Extensibility t opshe

The. 38 gan _be,made extensihl,e rfo ng a
mechani cal oper at ipgtrll‘}engtﬁc'h ss“ﬁ&é‘ﬁfel"'h ,qu‘a‘? rW@&ﬁeﬁd’,aaB?“gﬁ\ H@gglso‘gﬁf‘?%g Shet he
t opsheet materi al regomasorewrs rfeopeddicilarly tecthe spice of thelveeb naateriahinkasuted poratiel
when the topsheet ¢} gheré-BbreRERed a%’sc({i‘.e.{ipﬂﬁﬁ’é?%&eQ@;tgnggﬁgﬁ%ﬁgﬂ%a%%bOf

the topsheet materials g@scﬁhbed _above.ﬁ:&kn one, pr | ment- of the
present inventi onM3R! ©8pshae projecteds pathieneth rof e dirstarrgionyd4 Andths projacied
4,463, 045 and ri ngathingcbfiite eceondirégion 656 wietdqual telegy aptee. | ongi t udi nal
extensibility. Such a topsheet is described in U S. Patent Application
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processes for ringork!lbAgndinal Bki€-SFOfHeUGRH | dleriA M Whike ie! WoE Undiétial).iSin an
untensioned condition. To enhance the two-stage resistive force versus elongation
behavior characteristic of the strainable web material 60, the surface-pathlength of
the second region 66 is at least about 15 percent greater than that of the first region,
more preferably about 30 percent greater than that of the first region, and most
preferably at least about 70 percent greater than that of the first region.

The web material 60 exhibits a modified "Poisson lateral contraction effect”
substantially less than that of an otherwise identical unformed web material of the
prior art. As used herein, the term "Poisson lateral contraction effect” describes the
lateral contraction behavior of a material which is being subjected to an applied
elongation. Preferably the Poisson lateral contraction effect of the web material of
the present invention is less than about 0.4 when the web is subjected to about 20
percent elongation. Preferably, the web material exhibits a Poisson lateral
contraction effect less than about 0.4 when the web matenial is subjected to about 40,
50, or even 60 percent elongation. More preferably, the Poisson lateral contraction
effect is less than about 0.3 when the web material is subjected to 20, 40, 50, or 60
percent elongation.

For the strainable web material, the direction of applied axial elongation,
indicated by arrows 80, is substantially perpendicular to the first axis 76 of the
deformations 74. (The amount of axial elongation is distance, D.) As the
deformations 74 are able to extend in a direction substantially perpendicular to their
first axis 76, the direction of applied axial elongation to cause extension in strainable



Pat ent 4,107,364 issued to Sisson on August 15, 1978, U. S. Patent 4,834,741
| ssued to Sabee on May 30, 1989, and in co-pending, conmonly assigned U S
Patent Application Serial No. 07/662,536 filed by Gerald M Wber, et al.
on February 28. 1991, U S. Patent Application Serial 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 Wber, et al. on
February 28, 1991. The fold lines in2he corrugations of a ring

roll ed topsheet should run’in the transverse direction so the topsheet is

| ongi tudi nal |y exvehgnaseral is| alsotsobstareiatip dpengentisylat he thel firsi iavgs 76 ool dher un
in the |ongitudi ngdforelalisst?4on, both directions, and/or other directions.

The topsheet 38 will be extensible in directions perpendicular to the fold
| i nes. n of SELF \aterj al
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material” or sinply as the "web material”. (It is noted that -these latter
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Imear, lower force versus elongation stage 1 designated 720a, a transition zone
designated 720b, and a substantially linear stage II designated 720c which displays
substantially higher force versus elongation behavior, corresponding to a resistive
force wall beyond which the web material may undergo additional permanent

deformation.

As seen in Fig. 12 a formed web material having a strainable network exhibits a
controlled multi-stage behavior when subjected to an applied elongation in a
direction parallel to the longitudinal axis of the web material. The resistive force to
the applied elongation is significantly different between stage I (720a) and stage II
(720c) of curve 720 as compared to curve 710 which does not exhibit this behavior.
Referring now to Fig. 10, as the web material is subjected to an applied axial
elongation indicated by arrows 80 in Fig. 8, the first region 64 having the shorter
surface-pathlength, L1, provides most of the initial resistive force, P1, to the applied
elongation which corresponds to stage [. While in stage I, the defonnatibns 74 in the
second region 66 are mostly out of the plane of applied elongation and offer minimal
resistance to the applied elongation. In the transition zone between stages I and IL.
the deformations 74 are becoming aligned with the applied elongation. In stage IL
as seen in Fig. 11, the deformations 74 in the second region 66 have become
substantially aligned with the plane of applied elongation and begin to resist further
elongation. The second region 66 now contributes a second resistive force, P2, to
further elongation. The first and second resistive forces to elongation provide a total
resistive force, PT. which is greater than the resistive force provided by the first
region 64. Accordingly. the general slope of the force-elongation curve in stage II
displays the characteristics of a force wall that is significantly greater than the general
slope of the force-elongation curve in stage [.



one highly preferred enbodi nent, the starting material for the topsheet
conprises an apertured filmhas an absorbent conponent integrally forned
with it which defines its garnment-facing side and that it could be any of
the types of materials described in Section 2E bel ow. The foll ow ng A
description of the material with the strainable network, will be applicable
to both apertured materials and non-apertured materials since the SELF
technology is also useful in formng preferrgd conponents for the
backsheet. For clarity in seeing the other conponents of the sanitary
napkin, only a porti oThetesistiee for@sPERtsuBRaritiallys f@udr than ﬁieg'esdtwa%rbéi’mg\hen
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that has a relative |'OW ext ensi b r orces

napkin i s nornal | W%msé@t’%@f@opmm satisfying thefegratiog: i nto t he strainabl e
web material as described herein, however. the base material, thus forned,
w || be extensible under these forces.plThe siaptm@phe web material can al so
be formed into a structure that provides a "force wall" to be created at
specific, pre-selected elongations and forces. Thg strai nable web materi al
Is preferably conprised substantially of |inear w density pol yethyl ene
(LLDPE). The strainable web material nmay al so be conprised of other

pol yol ef i ns such as pdYReat GyirEN s greaten thanreg ithnfise rasi tspcqnd| regiony IpEgyide 2

(LDPE), ultra | owce@pisied Yord Gediive ¥oreR ePT, Wb REdppliBl Slongleids D, )geﬁé?hweiath‘vﬂBe
(HDPE), or pol yprqgeyl ene and bl ends thereof with the above and ot her

mat eri al s. Exarrpl G2 her suitabl e polyneric materials which may al so be
used include, but are not limted to pol yester, polyurethanes, conpostable

or bi odegradabl e pol yRérs, heat SAI*EK*DDI yndﬁéwst i c el astomers,

and breat habl e pol yneric structures The strainable web material 60 -
s showmn in Figs. 8 and 9 without apgertures for sigplicity. Figs. 8 and 9
show t he strainabl e web material 60 in its substantially

17 untensioned condi ty wen 1NE SLT QI nﬂ terial has two
centerlines. a ( Bre represents a2 mu xphcanon s:grnng

The maximum elongation occurring while in stage I is considered to be the
"available stretch” of the web material. The available stretch can be effectively
determuned by tnspection of the force-elongation curve 720, the approximate point at
which there is an inflection in the transition zone between stage I and stage I is the
percent elongation point of "available stretch”. The range of available stretch can be
varied from about 10% to 100% or more; this range of elastic-like response is often
found to be of interest in disposable absorbent articles, and can be largely controlled
by the extent to which surface-pat}ﬂengt'h L2 in the second region 66_exceeds
surface-pathlength L1 in the first region 64 and the properties of the base film.
Significantly higher forces are required to achieve percent elongations in the base film
equivalent to those percent elongations in the web 60. The approximate extent of
stage I can be controlled as desired by adjusting the pathlengths, L1 and L2 in an
untensioned condition. The force-elongation behavior of stage I can be controlled by
adjusting the width, thickness, and spacing of first region 64 and the préperties of the
base film.

When the web material of Fig. 8 is subjected to an applied elongation, the web
material exhibits an elastic-like behavior as it extends in the direction of applied
elongation and retracts to its substantially untensioned condition once the applied
force is removed. unless extended 10 the point of yielding. The web material is able
to undergo multiple applications of applied elongation without losing its ability to



| ongi tudi nal centerline, which is also referred to hereinafter as an axis
or direction "I" and a transverse or lateral centerline, which is also
referred to hereinafter as an axis or direction "t". The |ateral
centerline "t" is generally perpendicular to the |ongitudinal centerline
"I". In a preferred enbodi nent, the |ongitudinal centerline 1 of the
strainable web material is aligned with the principal |ongitudinal
centerline L of the sanitary napkin. In othex2 enbodi nents, however, the

| ongi tudi nal centerline 1 of the web material can be oriented in other
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64 of the strainable network has an elastic nodulus E1 and a
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desired elongation. The first axis 68, (i.e., the length) of the undeformed regions 64
is preferably greater than the second axis 69, (i.e., the width) with a preferred length
to width ratio of between 5:1 and 300:1.

The depth and number of deformations 74 can alsc be varied to control the
applied force or elongation required to extend the web matenal of the present
invention. In one preferred embodiment, the deformations are formed by two rigid
plates having outer dimensions of 5.0" by 12" by 0.75". On one surface of each plate
are a series of meshing teeth which are substantially triangular in cross section and
measure 0.030" at their bases and taper to a vertex with a radius of 0.008" at the top.
The centerlines of the teeth are spaced evenly and at 0.030" increments. On the
"toothed" side of one plate, a series of grooves are cut which are parallel to each
other and perpendicular to the evenly spaced teeth. These grooves measure 0.031"

wide and are continuous over the entire length of the plate, and are spaced at a



18 elongation in a direction substantially parallel to such an axis. In
the case of the enbodinent illustrated, the predetermned axis is
substantially parallel to the |ongitudinal axis of the web material. As
used herein, the term"formed" refers to the creation of a desired ’
structure or geonetry upon the web material that will substantially retain
the desired structure or geonetry when it is not subjected to any
external ly applied elongations or forces. Asyjused herein, the term"forned
portion" refers to the portion of the material which is conprised of the
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regions, refers t regi o e stralnabl e havi ng neasur abl y
di fferent surface ﬂq:ye%‘ae%mago%sgme glpar allel to a predeterm ned axis
while the web material is in an untensioned condition. In the
preferred enbodi nent shown in Fi g¢§3) 8 AakddioBal Stéps first regi ons 64 conprise
a substantially planar region. That is, the material within the first

region 6415 in Subst gnpilds L, B, S0 Ak a0t

formati on step ungdergong by strailna

i ncl ude a pl ur al i b9Rigs Wllgrnsisr Buueh; the &Pé’éﬁ?hé%faéﬁf dhis dﬁlhﬁm’@ﬁs‘h?bgmp%
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(64A and 64B, r es%%gﬁeeygncy ?)elr?gf al'];slmtbsegi byeige gbsorGDent core. tll;le topsheet can be rendered
hydrophilic by treating it with surfactants. Suitable methods of applying surfactants
are described in U.S. Patents 4,950,254 and 5,009,653 issued to Osbom (which
include incorporating the surfactant into the polymeric material of a formed film

topsheet) as well as treating the surface of the component underlying the topsheet
with a surfactant.

In addition. in preferred embodiments, the inner surface 38B of topsheet 38 is
secured in contacting relation with an underlying absorbent layer. This contacting
relationship results in liquid penetrating topsheet 38 faster. The topsheet 38 may be
kept in a contacting relationship with an underlying layer by bonding the topsheet to
the underlying layer. 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 underilying component, by entangling the fibers of the underiving
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 the art.

B. The Absorbent Core

(1) General Characteristics of Preferred Absorbent Core
Materials




enbodi nents, the deformations 74 nmay extend beyond the plane of only one of
either the first or the second surfaces of the first region. The
deformations 74 have a first axis 76 which is substantially parallel to the
transverse axis of the web material and a second axis 77 which is
substantially parallel to the |ongitudinal axiZd of the strainable web
material. The first axis 76 of the deformations 74 is at |east equal to,
and preferably |onger t&nabdoeesemontl mpostidied bitweenihanepsheeh 38 anbrthe bafsheet
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strainable web material 60. The projected pathlength of the first region 64

and the projected pathl @mﬂ{eherﬁlfodhﬁéﬂt SRS th F@H' oL @E&b&ﬁl%k hszO ferablv
anot her . However .. .t he

i on has 'a surface-p
| ess than the surfaCdepifie, of gsq_lzen dorg H‘@ SOSHd: el cﬂ‘?téﬁ’ 5§tei’ﬁ%ﬁ%df‘eﬂr
t opogr aphi cal | y par ainbediméms toyroVideg bénefii. nedr eaxmﬂemfretaheely\mbxtemm tark cahibd e

e veb matertal Lo uldd iy UALGRRLATE UAERTAN doblider BOeRRTCE, LRBAINPASHAIE |

resistive force versus ongat1 on behavi or arac F1St
web material 60, théorgmlwc(er pegral ebsgtuqnmonmneens)se@rtms:bé;qgawmes@pst@etaandrsmt

about 15 percent gr ggdoffent dtpoh&Raredfor hithéd fosthe F288bOMe core so that they are able to
separate from (or "decouple” from) the core. The concept of decoupling (in general)
is described in U.S. Patent 5,007,906 issued to Osborn on April 16, 1991. Such an
embodiment is useful if the topsheet 38 is capable of extending independently of the
absorbent core and any other underlying components which are relatively
inextensible. In such an embodiment, the topsheet can play a large part in providing
the desired body conformity and comfort for the wearer notwithstanding the
inextensibility of the underlying components,

The absorbent core 42 can comprise any material used in the art for such
purpose including natural materials and synthetic materials. Non-limiting examples
of such materials include natural materials such as comminuted wood pulp (which is
generally referred to as airfelt), creped cellulose wadding, hydrogel-forming polymer
gelling agents, creped tissues or creped nonwovens containing fibers comprised of
absorbent or superabsorbent polymers, modified cross-linked cellulose fibers (such as
those described in U.S. Patent 5,217,445 issued to Young, et al. on June 8, 1993),
capillary channel fibers (that is, fibers having intra-fiber capillary channels such as
those described in U.S. Patent 5,200,248 issued to Thompson, et al. on April 6,
1993), absorbent foams (such as those described in U.S. Patent 5,260,345, issued to
DesMarais, et al. on November 9, 1993 |, and U.S. Patent 5,268,224 issued to
DesMarais, et al. on December 7, 1993), thermally bonded airlaid materials (such as
those materials described in U.S. Patent Application Serial No. 08/141.156, entitled
"Catamenial Absorbent Structures Having Thermally Bonded Layers for Improved



nore preferably about 30 percent greater than that of the first region, and
nost preferably at-least about 70 percent greater than that of--the first
regi on. The web nmaterial 60 exhibits a nodified "Poisson |ateral
contraction effect” substantially |ess than that of an otherw se identical
unformed web material of the prior art. As use& herein, the term "Poi sson
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the direction of applaresial aliegiolymesn gelling)sgent can be in many forms, including in the form of
particles, flakes, or fibers.

In one preferred embodiment, the absorbent core 42 is a laminate. The
laminate is comprised of a layer of superabsorbent polymer material, such as in the
form of particles 41, disposed between two air-laid tissues, first and second tissue
lavers. The first and second tissue layers 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 can be
comprised of a single tissue web which is folded with the superabsorbent matenal
particles 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, lowa
(WATER-LOCK registered TM by Grain Processing Corporation).  Such
superabsorbent 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.

(2) Alternate Ways of Providing The Absorbent Core
With Extensibility

"The absorbent core materials described above can be made extensible in many
different ways, including by cutting or slitting the same. Figure 1 shows an
embodiment in which the topsheet 38 is partially cut away and the absorbent core 42



Fig. 12 is an exenplary graph of a resistive force-elongation curve 720 of
a fornmed polyneric web material of the present invention along with a
simlar curve 710 for a planar, base polyneric filmfromwhich the web
material is formed. Referring nowto the force-elongation curve 720, there
Is an initial substantially linear, |lower force versus el ongation stage |
designated 720a, a transition zone designated 720b, and a substantially

| i near stage Il designated 720c whi ch displ ayws substantially higher force
versus el ongati on behavior, corresponding to a resistive force wall beyond
whi ch the web nmat éy & ddminay atideleripsa sbddé thiohal siptudnaneandalid afivedBith @nsverse
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to the applied el og ation which corresponds to.stage e I n stage
the deformations PEMERt P andeiBiiy o LR NBISE6 are nostly out of the plane of
applied elongation and offer mninmal resistance to the applied el ongation.
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general slope of (H§8ef of PEOESDHINg FBakig sGh actissye istdegeribed in U.S. Patent 5,098,522
issued to Smurkoski, et al. on March 24, 1992.

In alternative embodiments, the absorbent core 42 can be made from a tissue
with no or very low initial crepe that is creped after lamination. The creping process
in this case could occur by passing the laminate through two matched rolls such that
they will vield a corrugated laminate tissue with extensibility in the range of 20% to
200%. The corrugations should be perpendicular to the direction of a desired
stretch. Thus, in this and the aforementioned embodiment, a laminate can be formed
that comprises two creped nonwoven layers with a superabsorbent polymeric
material disposed between the layers of nonwoven material. In still other
embodiments, the entire main body portion 21 of the sanitary napkin (or the entire
sanitary napkin) can be creped.

In other alternative embodiments, the absorbent core 42 can comprise an
absorbent strainable web material (that is, a "SELFed" web). A SELFed absorbent
web material can be prepared in a number of ways. The "SELFing" process
described above with relation to providing the topsheet with extensibility can be
performed on an absorbent starting material such as a tissue layer or tissue laminate
or on one of the other types of absorbent material described herein as being suitable
for use in the absorbent core 42. It should be understood that while such an



21 The resistive force Pl is substantially greater than the
resistive force P2 when (L1-D) is less than L2. Wile (L1+D) is less than
L2 the first region 64 provides an initial resistive force. P1, general]ly

satisfy ing the equation: PL = (Al*E1*D)
L1 When (LI+D) is greater than L2 the first and second regions
provide a conbined total resistive force, PT, to the applied elongation D.
general ly satisfying the equat i on: PT 29 (A1l*E1*D) +
(A2*E2*| L1+D-L2|) L1 L2
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In still other alternative embodiments, rather than comprising an extensible
component, the absorbent core 42 can comprise a transversely segmented structure
such as is described in P&G Case 4310, U.S. Patent Application Serial No.
07/630,451 filed in the name of Osborn on December 19, 1990, (PCT Patent
Publication No. WO 10984, published July 9, 1992).

(3) Additional Steps

The longitudinal and end edges 22 and 24 of the main body portion 21 are
preferably sealed to prevent the wicking and expuision of liquid or any liquid-
containing superabsorbent material from the napkin when it is extended.
Alternatively, the longitudinal edges 42C and edges 42D of the absorbent core 42
may be sealed rather than sealing the edges of the entire main body portion. The
edges of the core 42 may, for 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 core 42. All permanent seals around
the perimeter of the main body portion should not break upon lengthening (i.e.. any
seal is intended to remain for the duration of the use of the sanitary napkin).

The absorbent core 42 may be made elastically extensible even though it does
not have elastic properties of its own. The absorbent core 42 can be made elastically



material exhibits an elastic-like behavior as it extends in the direction
of applied elongation and retracts to its substantially untensioned
condition once the applied force is renoved, unless extended to the point
of yielding. The web material is able to undergo nultiple applications of
applied elongation without losing its ability to substantial ly
recover. Accordingly. the web material is able to retract to its
substantially untensioned condition once the8applied el ongation or force is
renmoved. Wi le the web material may be easily and reversibly
extended in the defestiecby atachinglit wdiaraglastic hacksheritdronpshiest s@ Wiatrtbe mbsorbent

substantial |y pergaadp il diteddoant h@rdct With txdiad Bpeet Hibaciaha mat i ons 74,
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strainable web material 60 extensible in all directions in the x-y plane.
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extensi onal forcegid fladie'filMY&ichR€a polyethylene film having a thickness of from about 0.012
mm (0.5 mil) to about 0.051 mm (2.0 mils). Exemplary polyethyléne films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation P18-
1401 and by Tredegar Film Products of Terre Haute, Indiana, under the designation
XP-39385.

The backsheet 40 is preferably embossed and/or matte finished to provide a
more clothlike appearance. Further, the backsheet 40 may permit vapors to escape
from the absorbent core 42 (i.e., the backsheet 40 may be breathable) while still
preventing exudates from passing through the backsheet 40. Flushable or
biodegradable backsheets can also be used, e.g., such as with the pantiliner devices
described herein. Another suitable backsheet matenial is nonwoven/film laminate
described in U.S. Patent 5,007,906 issued to Osborn April 16, 1991.

(2) Alternate Ways of Providing The Backsheet With
Extensibility

The backsheet 40 (and any attached overlying component) may have the same
extensibility characteristics as the topsheet (e.g.. secant modulus, etc.). The
backsheet 40 can be made extensible by forming it from an elastomeric film such as
the film described in U.S. Patent 4,476,180 issued to Wnuk on October 9, 1984.
Such a film is obtained from Exxon Chemical Company of Lake Zurich, IL as Exxon
film EXX-500 (formerly EXX-7).



desired elongation. The first axis 68, (i.e., the length) of the undeforned
regions 64 is preferably greater than the second axis 69, (i.e., tfie
width) with a preferred length to width ratio of between 5:1 and 300: 1.

The depth and nunber of deformations 74 can also be varied to control the
applied force or elongation required to extend the web material of the
present invention. In one preferred enbodi nent, the deformations are forned
by two rigid plates having outer dinensions 019 5.0" by 12" by 0.75". On one

surface of each plate 2@$ a series of meshing teeth which are substantially
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. nonadhesive material to cover the exposed adhesive, brushing or sprinkling a

powdered material such as talcum powder or corn starch on at least part of the
eXp OS_Ed adhesive, and covering the exposed adhesive with a creped nonwoven
material and/or a nonwoven material that is oriented in a direction which allows the
bac.ksheet to extend (such as with most of its fibers running perpendicular to the
desired direction of the stretch). 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 create particular adhesive patterns for fastening the backsheet to the
panty covering component.

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 low modulus pressure sensitive adhesive, such as adhesive film Formula #198-338
which is available with a blocking film such as film Formula H2031 from the Findley
Adhesives Company. Such materials are further described (and used for other
purposes) in U.S. Patent 5.032,120 issued to Freeland, et al. on July 16, 1991, and
U.S. Patent 5,037,416 issued to Allen, et al. on August 6, 1991

. In other preferred embodiments, the backsheet 40 may comprise an extensible
laminate structure comprise.d of two or more layers. The laminate can be comprised
of layers which are each capable of differ=nt extensibility. For instance, a backsheet
40 can comprise a laminate 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.



(3) Additional Steps In preferred enbodi nents, the topsheet 38 is
rendered hydrophilic so that liquids will transfer through the topsheet 38
faster. This will dimnish the Iikelihood that body exudates will flow off
t he topsheet rather than being drawn through the topsheet and being
absorbed by the absorbent core. The topsheet can be rendered hydrophilic by
treating it with surfactants. Suitable nethods of applying surfactants are
described in U S Patents 4,950,254 and 5, 00§, 653 issued to Gsborn (which

i nclude incorporating the surfactant into the polyneric material of a
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General Char acterllstl CS QD Preferred sor bent . Core
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between or within the various components of the sanitary napkin.

For example, the less extensible region can comprise part of the absorbent
core, or a separate element positioned above the absorbent core, below the absorbent
core, or within the absorbent core (e.g.. such as between layers of a laminate
absorbent core). Figs. 1-5 show an embodiment in which the less extensible region is
provided by an insert 44 that is positioned between the topsheet 38 and the absorbent
core 42.

The insert 44 is preferably located approximately in the central region 32 of the
sanitary napkin 20, but as shown in Fig. 1. the insert 44 may also lie at least partially
in the first end region 28 of the sanitary napkin. In the panicularly preferred
embodiment shown, the insert 44 is activated in response to forces from at least two
different sources. The insert 44 preferably both deflects in response to stretching of
the rest of the sanitary napkin (and preferably deflects upward in the center or lifts to
provide improved body contact) and also preferably deflects upward in response to
inward compressive forces exerted by the wearer's thighs duning use.

The insert 44 has a body-facing side 44A, a garment-facing side 44B, a pair of
longitudinal edges 44C, and a pair of end edges 44D. The insert 44 can generally be
any type of component that is less extensible than at least some of the other parts of
the main body portion 21 of the sanitary napkin 20. The insert 44 may be relatively
inextensible. In other embodiments, the less extensible element may have a degree of
extensibility, albeit a lesser degree of extensibility than the other parts of the main
body portion 21.



40. The absorbent core 42 provides the neans for absorbing exudates such as
nmenses and ot her body fluids. The absorbent core 42 need not have an
absorbent capacity nmuch greater than the total amount of body fluids
anticipated to be absorbed. In fact, the absorbent core 42 may have a
capacity that is substantially I ess than the anmount of bodily exudates
required to be absorbed if the |l ess extensible el enent 44 has a capacity
sufficient to absorb nost or all of such bodihy exudates. The absorbent
core 42 is generally conpressible, confornabfe and non-irritating to the
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entitled "Cataneni al Absorbent Structures Having Thernal |y Bonded Layers
for | nproved The insert 44 should be laterally compressible under relatively low forces so

that the sanitary napkin is comfortable to wear. When worn, sanitary napkin and

other related catamenial products are subjected to lateral compression forces. When
these compressive forces are released, the sanitary napkin may rebound from its
compressed state. The insert 44 may be resilient enough that it moves back to its
uncompressed configuration in use after the laterally inward compressive forces
exerted by the wearer's thighs are removed. Alternatively. if the insert is joined to the
longitudinal side edges of the absorbent core, the insert may passively expand with
the panty crotch when the compressive forces exerted by the wearer's legs are
removed. This ensures that the insert 44 will enable the sanitary napkin 20 to cover a
large portion of the wearer's panties durirlg use and to minimize lateral leakage of
exudates around the sides of the sanitary napkin which leads to staining of the
wearer's panties (which may be referred to as "side soiling"). The manner in which
the sanitary napkin reacts to these compressive forces is also important since it
affects the visual appearance of the sanitary napkin after use.



25 Handling of Menstrual Fluids, and Their Use in Catanenial Pads Having
I nproved Fit and Confort" filed in the name of Richards, et al. on Cctober
21, 1993 (P&G Case 5051), absorbent sponges, synthetic staple fibers,
polynmeric fibers, peat nobss. or any equivalent material or conblnatlons of
materi al s. The polyneric gelling agents |listed above may al so be
referred to as "absorbent gelling materials" ("AGM), or "superabsorbent
material s". Polyneric gelling agents are thgse materials which, upon
contact with liquids such as water or other body |iquids, inbibe such
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FIG. 5) along the principal longitudinal centerline L of the sanitary napkin 20.

The insert 44 can be formed from many of the types of materials used in the
various components of the sanitary napkin (such as the types of materials used in the
absorbent core and as the backsheet, or combinations thereof). For instance, the
insert can be formed from webs or laminates of absorbent material (with or without
absorbent gelling materials), or from impervious materials. Examples of suitable
absorbent matenials include webs of cross-linked cellulosic fibers and meltblown
webs. It is preferred, however, to form the insert from an absorbent material. and a
material such as a thermally bonded airlaid web (which may be referred to herein as
"TBAL" for brevity) that has some resiliency. Examples of some suitable
nonabsorbent materials which may be placed under the absorbent core (or slit. or
otherwise adapted to provide liquid passageways to the core) include thermoplastic
polyethylene, polypropylene, synthetic foams, films or suitable blends of the types of
materials described herein. On preferred foam material for use in the insert is a
polyethylene foam known as VOLARA 2a obtained from Voltek Corp.. Lawrence.
Mass.

The insert 44 preferably contains at least some thermoplastic material. Upon
melting, at least a portion of this thermoplastic material migrates to the intersections
of the fibers, typically due to interfiber capillary gradients. These intersections



1981, and U. S. Patent 4,578,068 issued to Kranmer, et al. on March 25, 1986.
(2) Al ternate Ways of Providing The Absorbent Core

Wth Extensibility The absorbent core nmaterials described above can
be made extensible in many different ways, including by cutting or slitting
the sane. Figure 1 shows an enbodi nent in which the topsheet 38 is
partially cut away and the absorbent core 42

26 is a lamnate as described above which ig slitted or partially slitted
with transverse slits for longitudinal extensibility. The entire
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Structures Having Thermally Bonded Layers for Improved Handling of Menstrual
Fluids, and Their Use in Sanitary napkins Having Improved Fit and Comfort" filed in
the name of Richards, et al. on October 21, 1993. Such a material is preferred
because, unlike many foam materials, it is absorbent, and it has inherent resiliency,
and it can be formed into resilient structures without having cells that are crushed in
the process (which often happens with foam materials).

Such particularly preferred thermally bonded absorbent material is obtained as
DANWEB material #1079-2338 and 2339 from Dan Web of Aarhus, Denmark.
DANWERB material #1079-2338 comprises a homogeneous blend of about 70% Flint
River fluff (cellulose), 15% DANAKLON ES-C 1.7 dtex x 6 mm bicomponent fibers.
and about 15% Nalco 1180 absorbent gelling material particles. DANWEB material
#1079-2338 is formed into a web having a basis weight of about 152 grams/m?. a
Ealiper of about 1.2 mm measured under a load of 0.2 psi, and a densit;—éf about
0.13 g/cc. DANWEB material #1079-2339 comprises a two layer composite. The
first layer has the same composition as material #1079-2338. The second layer
comprises a homogeneous blend of about 85% Flint River fluff and 15%
DANAKLON ES-C 1.7 dtex x 6 mm bicomponent fibers. The composite web has a
basis weight of about 290 grams/mz, a caliper of about 2.3 mm, and a density of
about 0.13 g/cc.

The insert 44 can also comprise a laminate of a thermally bonded absorbent
material and other materials. One particularly preferred laminate comprises a
laminate of DANWEB #1079-2338 material and one or more layers of an 18 g/vd=
(21.5 @/m2) spunbonded polypropylene nonwoven material known as CELESTRA
available from Fiberweb, North America of Simpsonville, SC, which is then
embossed with the pattern described in U.S. Patent 4,781,710 issued to Megison. et



| ssued to Snurkoski, et al, on March 24, 1992. In alternative
enbodi nents, the absorbent core 42 can be made froma tissue with no or
very lowinitial crepe that is creped after |am nation. The creping process
in this case could occur by passing the |anminate through two matched rolls
such that they will yield a corrugated |lam nate tissue with extensibility
In the range of 20%to 200% The corrugations should be perpendicular to
the direction of a desired stretch. Thus, im4his and the aforenentioned
enbodi ment, a |am nate can ‘be fornmed that conprises two creped nonwoven
layers with a supet @bdmveabér po98Rend refermat € intematly apR&Gdis [Pe?. \Berh 14ves df&yer s
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process. For issued February 16, 1988. A particularly desirable system for air-laying mixtures of
fibers and thermoplastic material according to the present invention is disclosed in
U.S. Patent 4,640,810 (Laursen et al), issued February 3, 1987.

In the preferred embodiment shown, the topsheet 38, backsheet 40, and
absorbent core 42 are extensible, and the insert 44 is positioned on top of the
absorbent core and is less extensible than these other components. The lamination of
the P-9 material on the bottom of the insert 44, in this embodiment provides the
insert 44 with a smooth bottom surface (that is, one that has a lower coefficient of
friction) so that when the underlying absorbent core 42 is stretched, the insert 44 will
be able to more easily slide relative to the core 42. This is believed to improve the
ability of the core 42 to stretch and cause this less extensible insert 44 to pop up.

In such an embodiment, since the insert 44 has a plastic layer for its bottom
surface, it is important for the insert 44 to avoid interfering with the absorbent
function of the sanitary napkin. There are several ways this can be done. In one
embodiment, the top surface 44A of the insert 44 can comprise sufficient absorbent
material that the insert 44 serves as the primary absorbent component of the sanitary
napkin and the absorbent core in the remaining portions of the sanitary napkin can
serve as a "drop cloth" for exudates that are not deposited on the insert 44. In other
versions of such an embodiment, the insert 44 can be made semi-liquid impervious or
liquid impervious. For instance, the insert 44 can be formed of a laminate of TBAL
material and a single layer of P-9 material and/or the P-9 matenial is not heated
completely until the insert is totally impervious. Alternatively, the insert 44, or the P-



I nstance, the starting material may conprise a lamnate of a tissue |ayer
on top of a film(which is either apertured or non-apertured) that is
subj ected to a SELFing process. An exanple of a material which is first
SELFed and then conbined with an absorbent material is a filmwhich has
particles of absorbent gelling material adhered to its surface after the

filmis subjected to a SELFing process. In still other enbodinents, the
entire main body portion 21 of the sanitaryinapkin (or the entire sanitary
napki n) can be SELFed after it is assenbl ed. In still other

alht er Bat i \ée enbodi maedial ma dk RRedt WigNslitQ P hawe msapmneheaemaidglaemﬁwem )
t he absorbent cor o ise rLansv.e segnent ed st ruc uc
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07/ 630, 451 fil edcpi¢ 42he name of Osborn on December 19, 1990, (PCT Patent
Publ i cati on No. WD 10984, published July 9, 1992).

(3) Addi tional Steps E. &h&cb;gmgaltcu%@jggmand end edges 22 and 24 of
the main body portion 21 are preferably sealed to prevent the wi cki ng and
expul sion of liquid n d- a| nin rabs r bent f,rom
t he napkin when it |gfhee>a<s P(gitru:fe%'{)lk',&l qﬂa? r\9seelnpm TR IE lp[ﬁill‘%gawxgi 3"3{2C
and edges 42D of addisonghsempansttscore 42 nay be seal ed rather than seal i ng
the edges of the entire main body portion. The edges of the core 42 may,
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not break upon | engt
duration of the ubaver d’PSlt‘ﬁ@ds%ﬁﬁW?ear ripebent core 42 and efther digswprheat 38oke 42
may be made el astyhglahéey 46)Xdr®ae. bl € even though it does not have el astic
properties of its own. The absorbent core 42 can be nade el astically

FIG. 3 shows that in the preferred sanitary napkin embodiment shown in Figs.
1-5, an underlying absorbent portion, such as wicking material (or acquisition
material) 50 forms the garment-facing side of the topsheet 38. In the embodiment
shown in Figure 3, the acquisition component 50 is a nonwoven material having the
same configuration as the absorbent core 42 that is attached to and integrated with
the formed film portion of the topsheet and is SELFed along with the formed film
prior to the assembly of the sanitary napkin.

The terms “layer" or "web", as used herein to describe the acquisition
component, include, but are not limited to single unfolded sheets, folded sheets,
strips of material, loose or bonded fibers, multiple layers or laminates of material. or
other combinations of such materials. The terms layers and webs are thus, not
limited to single unfolded layers or sheets of material. Varous folded arrangements
are 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.

The acquisition component 50 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 improved wicking also allows the
sanitary napkin 20 of the present invention to be made relatively thin. The
acquisition component 50 is capable of dispersing exudates over a large surface area
of the absorbent core 42" The acquisition component 50 thus allows the sanitary



28 extensible by attaching it to an el astic backsheet or topsheet so that

the absorbent core 42 wll extend and retract with the el astic topsheet or
backsheet . C. The Backsheet (1)
General Characteristics of Preferred Backsheet Mterials The

backsheet 40 prevents the exudates absorbed and contained in the absorbent
core 42 fromwetting articles which contact the sanitary napkin 20 such as
pants, pajamas and undergarnments. The backshgget 40 should be flexible and
i mpervious to liquids (e.g., nmenses and/or urine). The backsheet 40

TR oplobt o1 pop SO UMM 1hgh By Bl TSR o
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escape fromthe abesorisancoreciZewhiere the exudates earbbettes hoétfastd) beayertimally absorbed
breat habl e) whi | e telabiirbare R Rg. exudates from passing through the

backsheet 40. Flushabl e or bi odegradabl e backsheets can al so be used,

e.g., such as with thereh?ant i.l.i.ner devi ceg descri bed herein. Another
sui tabl e backsheet nat'oFi3gAusLon SoMPRASAY PF may) alser beanisdfosdirech exudarss (tpward
Pat ent 5,007, 906 pasicdar paniGsbafrthe Aprei such @s tHE9hls of the core 42D. Liquid exudates

(2) Aternate Vays, of bl BAGHSBeRE btk ;
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ormng It trom apongm?(ﬁrtxa? %Eéés%zfc' of the core 49C much sooner than they will reach the ends
42D of the absorbent core. The acquisition component 50 can be used to
longitudinally 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

leakage caused by exudates prematurely reaching the longitudinal edges 42C of the
core.

The characteristics of the acquisition component 50 are as follows. The
acquisition component 50 should be liquid permeable and is preferably hydrophilic.
The acquisition component 50 is also preferably compliant, 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 are
preferably also be capable of having the topsheet 38 fused to them. The acqﬁisition
component S0 is preferably provided with stretch properties. (If desired, these
additional components may be provided with extensibility in any of the manners
described herein.)

The fibers or other structural elements comprising the acquisition component
50 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 component with a surfactant or immersing the material into the surfactant.
A more detailed discussion of such a treatment and hydrophilicity is contained in U.S



the filmdescribed in U S. Patent 4,476,180 issued to Wwuk on Cctober 9,
1984 Such a filmis obtained from Exxon Chem cal Conpany of Lake Zurich. IL
as Exxon filmEXX-500 (formerly EXX-7).

29 Anot her preferred extensi bl e backsheet 40 is an extensible
adhesive film Formnul a #198-338 manufactured by the Findl ey Adhesives
Conpany of Wauwat osa. W sconsin. The Findley adhesive filmis a fluid

i npervious filmcapabl e of extending 200 -378300% The Findl ey adhesive
filmis preferred because it is-also elastically extensi ble. At | east one
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wi thout tack. One suitable adhesive film having these char acteristics is a

conposite structure CefpiEngl e AONNENST cShAREASS 'nfay el SheMdd primarily in a
single direction to cause liquid exudates deposited on the acquisition component 50

to preferentially wick and be distributed toward the ends 42D of the absorbent core
42.

The acquisition component 50 may be any suitable size. The acquisition
component 50 need not extend the full width of the absorbent core 42. The
acquisition component 50 could, for instance, be in the form of a strip.

The acquisition component 50, if nonwover;, can be made by a number of
different processes. These include, but are not limited 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.

Suitable commercially available products for use as the acquisition component
of the topsheet 50 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. Another material suitable for use as the acquisition
component of the topsheet is an air-through bonded nonwoven material comprised of



a | ow nodul us pressure sensitive adhesive, such as adhesive film Formula
#198- 338 whi ch+ s--axvai |l able with a blocking filmsuch as fil arFormu-a--H2031
fromthe Findl ey Adhesives Conpany. Such nmaterials are further described
(and used for other purposes) in U S. Patent 5,032,120 issued to Freel and,
et al. on July 16, 1991. and U.S. Patent 5,0378416 issued to Allen, et al.
on August 6, 1991. In other preferred enbodi nents, the backsheet 40
may conprise an ext énresoryomentafitiersaviéctsisrmemufac@redander thedradénatrmm.»WImn B16 by
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lami nate formed of a layer of Findley adhesive filmthat is covered on one
or both sides by an exténsi Clogbmauens, of Tepshegt. |Backsheet, + ang Aateral d
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extensi bl e by perform ng a gechani cal operation, such as pleating,
corrugating, ring rolling, LFi ng the backsheet nmaterial. In the
preferred enbodi nent shown in Figs. 1-5. the backsheet 40 is formed by
SELFi ng one of the exenghemairpbsdymertiaon 3li eitbe danieni trokinaifonfethe Srrsent am@RidRed
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The components of the main body portion described above (the topsheet,
backsheet, and absorbent core) can be assembled in any suitable manner. In the
preferred embodiment shown in Figures 1-3, the components of the main body
portion are assembled in a "sandwich" configuration with the components sized so
that the edges of the topsheet 38 and backsheet 40 extend outward beyond the edges
of the absorbent core 42. The topsheet 38 and backsheet 40 are preferably at least
partially peripherally joined using known techniques. As shown in Figure 1, the
topsheet 38 is preferably secured to backsheet 40 along a seam, such as seam 90.
Seam 90 is preferably liquid impervious. The seam 90 can be formed by any means
commonly used in the art for this purpose such as by gluing, cnmping. or heat-
sealing.

The term "joined”, as used herein, encompasses configurations in which an
element is directly secured to another element by affixing the element directly to the
other element; configurations in which the element is indirectly secured to the other
element by affixing the element to intermediate member(s) which in turn are affixed
10 the other element: and configurations in which one element is integral with another
element, i.e., one element is essentially part of the other element.

The components of the sanitary napkin 20 can be joined together by adhesives,
stitching, heat and/or pressure bonds, dynamic mechanical bonds, ultrasonic bonds.
intermingling or entanglement of the fibers or other structural elements comprising
the components of the sanitary napkin, such as by meltblowing the fibers comprising
one component onto another component, extruding one component onto another, or



For exanple, the | ess extensible region can conprise part of the absorbent
core, or a separate elenent positioned above the absorbent core, below the
absorbent core, or within the absorbent core (e.g., such as between |ayers
of a | am nate absorbent core). Figs. 1-5 show an enbodi nent in which the

| ess extensible region is provided by an insert 44 that is positioned

bet ween the topsheet 38 and the absorbent core 42. The insert 44 is
preferably | ocated approximately in the cent¥al region 32 of the sanitary
napkin 20, but as shown in‘Fig. 1, the insert 44 may also |ie at |east
partially in the ¥y anytotherdneaggyknow@® thé atthSugiahie means fonpidching lthe ¢dmponents
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sanitary napkin i$tret¢he desired in use

Another difficulty is associated with making the perimeter seals liquid
impermeable when the extensible components are highly textured or corrugated and
receive their extensibility from their corrugations. These corrugated structures often
have very small regions that are not sealed due to their surface texture. This may
allow the leakage of menses through the corrugations. In addition, the corrugations
may be destroyed when the edges are sealed together, destroying their stretch
properties.

Backsheets made via SELF technology present unique problems in that the
caliper of the backsheet can vary by a factor of 4 over very short distances due to the
deep embossing pattern. Conventional thermal bonding may cause brittleness that
destroys the stretch leading rips and tears in the edge seal. In addition, differences in
the caliper of the SELFed film causes non-uniform heating and melting resulting in
holes along the seal or in the backsheet.

There are several approaches that can be used to produce fluid impermeable.
stretchable edge seals between the topsheet and the backsheet. In one example. 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 top 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 using the adhesive around the
perimeter of the backsheet film. It has been found that such a construction



configurations w thout collapsing under the forces associated with wearing
t he napkin. The structure of the insert 44 is preferably rigid enough,
however, to allow bowi ng or buckling to occur when inwardly-oriented

| at eral conpressive forces are applied to the |ongitudi nal edges 44C of the
| ess extensible element. The insert 44 shoul d4oreferably not coll apse
inward (i.e., "squash" |like a sponge) w thout providing any z-direction
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conpressed state. TheEkhifderesulting inya setehable product owihy diyid: HaRermeabley sretchap
to its unconpressededgesbéaiithaiia0igodt iegrigf ter the laterally inward
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of the sanitary napkstensibla main bedy, portion.

It is further possible to have different degrees of embossing for the outer edges
of the pad and the interior regions of the pad, so that the pad when stretched deforms
in a manner that provides configurations in use that enhance body fit, and/or panty
coverage.

The topsheet and the backsheet of a stretchable product can be combined with
a stretchable adhesives such as Fuller 4031 or Fuller 2352. However, to prevent the
problems of the adhesive bleeding through the topsheet causing the topsheet to have
a low level of tack which become very uncomfortable during wear, an elastic barrier
film (such as EXX500 made by Exxon) may be bonded on top of the edge seal. This
technique is particularly useful when the topography of the matenals (e.g., pre-
stretched tri-laminates, ring rolled matenials, and materials with fibrous surfaces) is
such that bonded areas formed in the same would often leave small pin hole leaks.
The elastic barrier film is heated so that its adhesive fills the valleys blocking the flow
of fluid. Heat and pressure are required to force the hot molten glue into capillaries
or small valleys that would transport fluid. A related approach is to create a product



32 The insert 44 may be nmade fromany suitable material. The

mat eri al should be soft, flexible, and absorbent, but rigid enough to bow
or buckle. The insert 44 may be made from many of the basic types of
absorbent core materials specified herein. These core materials, however,
preferably should not be subjected to any process (such as SELFing, ring
rolling, pleating, corrugating, or slitting) to provide the material with
extensibility. FIGS. 1-5 show an enbodi ment in which the insert 44
conprises an unslit absorbent |am nate. The ipgert 44 is preferably also
designed to provide for controlled buckling such as by folding it to create
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however, to form t hanibBesmbinéd @ith &t adh&ReRploadit erial, and a material such
as a thermally bonded airlaid web (which may be referred to herein as

"TBAL" for brevity) th @ ne re
§ i
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slit, or otherw se sittghabde i (pigaVEA. EX§00)dopashagersayrsonto at ivewowaneiaterial

i ncl ude_t her nopl as%&e{?@ %@%Ek}ek'm cd?€la y&rWét‘ﬁQ@xt eghﬁgéﬁ&m Jhe JdFstrU?

or suitable blends of ) o mat e descr rern. prefTerred
foam material for udecPi§H ?‘H%% wrﬂeef%tbe fteetghable topsheet.

In a particularly preferred extensible sanitary napkin embodiment shown in
FIGS. 1-5. the portions of the topsheet and backsheet at the edges of the topsheet
and backsheet are secured together using an extensible adhesive 92 around the
perimeter of the sanitary napkin and in addition, a preferred distribution of
mechanical bonds 94 in the perimeter area. The extensible adhesive 92 provides an
impervious extensible seal around the perimeter of the sanitary napkin. The
mechanical bonds 94 (only a portion of which are shown in Fig. 1) provide added
strength. The mechanical bonds 94 are arranged in intermittent zones (or regions) of
bonded and nonbonded areas.

FIG. 13 shows the details of one preferred pattern of bonded and unbonded

- areas 96 and 98. In the embodiment shown in FIG. 13, the bonded areas comprise a

plurality of spaced apart line segments that are approximately perpendicular to the

longitudinal edges 42C of the absorbent core 42 at each bond. The bonded areas 96.
thus, typically have at least a component that is oriented in the transverse direction.

The bonded areas 96 can, in other embodiments, be in many suitable patterns.
including but not limited to geometric shapes, such as circles or squares or other
suitable configurations or in continuous or intermittent lines. Regardless of the exact
pattern which is used, the bonded areas should be spaced apart in the desired
direction of extensibility for the completely assembled absorbent article so they are



pol yet hyl ene foam known as VOLARA 2a obtained from Vol tek Corp., Law ence.
Mass. The insert 44 preferably contains at |east sone thernoplastic
material. Upon nelting, at |least .a portion of this thernoplastic materi al
mgrates to the intersections of the fibers, typically due to interfibet
capillary gradients. These intersections beconme bond sites for
the thernoplastic material. When cool ed, the thernoplastic naterial at
these intersections solidifies to formthe bond sites that hold the web or
matrix of fibers. Bonding at these fiber int4rsections increases the
overal |l conpressive nodulus and strength of the resulting matrix. This
matri x preferably cwspiraiedyf urdandedoartasl 0 The bofkd cabdsud® atreC ndti Hedgnsibenghdf them

about 10 to about 9&;148&&%%%%@&&&&9@5 or material. In a

particularly preferr nsert 44 is made of a thermally
bonded absorbent material fabricated froma bl end of cellul ose and

synthetic fibers. Such B'§Pended arses PrnrrePreferably formed by asheat andspressurg dsegersigd
in the aforenenti onelichit® applitaioh oﬁpﬁhﬁﬁaﬁﬂemdiﬁéésaﬂe a¥e cat@ﬁ.ﬂ\i‘é&nﬁcﬂl@d so that

enti ] ed, - Catamen g 0o RaND LB R TSI B
napki ns Having | rrerbﬁ’eﬂlatfe maltedCn eoprocess. lf@@ihﬂrthc mnmme@r thej presawrd ss toet
?I on Cct obler 21, 1%8193andSlH€ hoﬁkhé@%t %Itﬁbkshsa Péehb&hr £6 hacauge. boHH"fbrEr%dn@my
oo e | at o esi PeaRe DORATERl B8 o thipe Hbresh AUt Skt il epte
in the process (whithe bohd eire. happieabk sakltdf af SEIFedpblyethalend formed film topshiet and a
particularly prefer ri
DANVES mat of i a1 #1075 503 WiRlyef BN sl HE RonlBB 45 s e peBOAD]o Bndtd
areas as shown in Fig. 1 which are approximately 6 mm x 2 mm which are spaced §

mm apart. The plate is heated to 170°F for 5 seconds and the seal is formed using
hand pressure.

The above manners of joining the components are preferred 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 (such as topsheet matenal) can be wrapped
completely around the absorbent 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. '

G. Side Wrapping Elements

The sanitary napkin 20 preferably also comprises side wrapping elements {or
"panty covering components”) 52 located along each longitudinal side edge 22 of the
main body portion 21. The side wrapping elements 52 preferably automatically wrap
around the elasticized side edges of the wearer's panties when the sanitary napkin is
placed in the wearer's panties and the panties are pulled up by the wearer.

The description herein of the side wrapping elements 52 being "located along"
(or "associated with") the longitudinal side edges 22 of the main body portion 21 1s
intended to include embodiments in which the side wrapping elements 52 are integral
with the main body portion 21 (and comprise extensions of the components thereof.
such as the topsheet and the backsheet) as well as embodiments in which the side
wrapping elements 52 comprise separate elements that are attached to the main body
portion 21 either at or inboard of the longitudinal side edges 22 of the main body



DANVEB mat erial #1079-2338 conpri ses a honogeneous bl end of about 70% Fl i nt
River fluff (cellulose), 15% DANAKLON ES-C 1.7 dtex x 6 nm bi conponent

fi bers. and about 15% Nal co 1180 absorbent gelling material particles.
DANWEB mat eri al #1079-2338 is forned into a web having a basis wei ght of
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Patent 4,781, 710 son.
34 al. on Novenberaﬁl?gﬁ%ggg@%hd referred to internally at P& as P-9. Both

| ayers of P- 9 materi al areigreferabl mel ted to the back of the DANVEB
mat eri al . The &mtherpaeterred embreiment shewr ingiGSr il 2. theasideswrappipgglemgits
nmetering an airfl ey esmdrik na Ngirt e g‘epi&@reSelama\t.& hendgdl Gzﬁicthsn’ﬁt'tthédaho dhl
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Patent 4,157, 724 (ReLeEhbed pieddbidveb Stexteasible thatbriaPMPhe’ GbsistiShped webs each
have a proximal edge 54 adjacent to the place where the side wrapping elements are
attached to (or extend from) the main body portion 21, and each side wrapping
element extends outward to a distal edge 56.

The webs of material (one of which is shown in FIG. 14) are described as
being in a "modified" crescent-shape prior to attachment to the main body portion.
The inside edge of the web of material is concave inward prior to attachment along
the longitudinal side edge of the main body portion where it forms the proximal edge
of the side wrapping element. The outside edge of the web of material is convex
outward. The outside edge has a shape that defines two rounded portions (or lobes)
58A and 58B in plan view. These rounded portions (referred to together by
reference number 58) are located near the ends of the web of matenal. The rounded
portion 58A that is to be attached to the front end of the main body portion may, as
shown in FIG. 14, be provided with a different radius of curvature than the rounded
portion 58B at the end of the web that is to be attached to the back end of the main
body portion. This may be done so the curvature of the distal edge of the side
wrapping elements will follow the curvature of the longitudinal side edges of the
main body portion when the web is attached to the main body portion. It should be
noted that in other embodiments, the curvature of the two rounded portions may be

the same.

The rounded portions S8A and 58B on the distal edges of the side wrapping
elements are separated by an intermediate section 58C of the distal edge. The
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In such an enbodi nen the insert 44 has a plastic layer for its

bottom surface, it |srfj nportant for the insert 44 to avoid interfering with
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| npervious. Alternatl vef
for the 51de wrappmg elements 52 to flip the ends of the main body portion back on

themselves when the sanitary napkin is placed in the wearer's panties. This is
particularly important in the areas where the side wrapping elements align with the
regions of the panty leg openings that have the greatest curvature (i.e., the smallest
radii of curvaturé). The regions of the panty leg openings that have. the greatest
curvature (as shown in Fig. 28) are typically found furthest longitudinally outward
from the narrowest portion of the panty crotch.

The side wrapping elements 52 may be provided with any of the properties
described in U.S. Patent Application Serial No. 08/096,121 entitled "Absorbent
Articles Having Panty Covering Components That Naturally Wrap the Sides of
Panties" filed in the name of Lavash, et al. on July 22, 1993, and U.S. Patent
Application Serial No. 08/124,180 entitled "Absorbent Articles Having Panty
Covering Components Comprising Extensible Web Materials Which Exhibit Elastic-
Like Behavior” filed in the name of Mansfield, et al. on September 20. 1993. Such
properties include, but are not limited to a resistance to edge compression of greater
than or equal to 5 grams force so that the side wrapping elements 52 are substantial
enough that they will not bunch up when forces are applied by the wearer's panty
elastics to the side wrapping elements during wear.



9 material may be slitted with slits, or have holes punched in it or a
w ndow cut out therein so that liquids nmay travel through the insert 44 to

t he underlying absorbent core 42. E. Q her Opti onal .
Conmponent s The sanitary napkin 20 of the present invention may be
provi ded with optional additional conponents. The sanitary napkin 20

of the present invention can be provided with one or nore additional
pervious or absorbent portions or layers. The additional pervious or
absor bent portions or \Layers, ivp%nﬁgﬁimht‘?%ﬁk Rac Ravrﬁe),{pir&naergémg E?ae also
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material) 50 for myrappeggermenis 53X coibegrovidid with trgerotiahetens, SH Fed sectibes, or
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materi al having the sane configuration as the absorbent ‘core 42 that-is
attached to and i Hiesgma: mraferabiyhatithe Nap Fragsyemss conteshina in dbe GRIOphadjacspisthe 8eP and

I s SELFed al ong wirhhsveme cérdériimes] of both) prior to the assenbly of the sanitary
napki n. The terns "layer"” or "web", as used herein to describe the
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| ayers or | ami nat elements gt capic@mprisgs morhthan coaisveriappiog slepfents gudh 2932 i53Bs.
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t he name of Vi sscham bogly paltiono T heboveddppinkOede. wrapping elerhéres prefprablyl Have at least
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wicking also all OYRd ;[ngg"t preferably about 1 inch (about 2.5 cm).

The advantage of the alternative embodiment shown in FIG. 16 is that the
multiple side wrapping elements such as 52A and 52B can function independently of
each other in fitting around the curvature of the panty crotch, yet since they overlap,
they will still completely cover the side edges of the panty crotch to prevent soiling of
the panty. This embodiment also provides the advantage that the different side
wrapping elements, such as 52A and 52B, can each be provided with different
properties that allow them to better fit around the wearer's panty crotch. For
example, each of the side wrapping elements can be provided with extensibility in
different directions (e.g., longitudinal, transverse, or at different angles relative to
longitudinal or transverse directions). Such a construction would be difficult to
create in a side wrapping element that comprised a single component using
conventional technologies.

In less preferred alternative embodiments of the present invention, the sanitary
napkin 20 may be provided with flaps that extend outwardly from each longitudinal
edge 22 of the sanitary napkin 20. The flaps may be in any suitable configuration.
Suitable flaps 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



sanitary napkin 20 of the present invention to be made relatively thin.

The acqui sition conponent 50 is capabl e of dispersing exudates over a |l arge
surface area of the absorbent core 42. The acquisition conponent 50 thus
allows the sanitary 36
napkin 20 to absorb relatively |arge anounts of exudates. Bul ky prior art
sanitary napkins relied on a high degree of vertical absorption at the

poi nt where exudates are initially deposi ted®® Because the absorbent cores
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The garment surface 20B of the sanitary napkin 20 and the garment surface of
the side wrapping elements 52 may include fasteners for attaching the sanitary napkin
to the undergarment of the wearer 82.

FIG. 4 shows that in the particularly preferred embodiment shown in the
drawings, the sanitary napkin is provided with two end fasteners 84 and perimeter
fastener 86, a fastener that is disposed around the perimeter of the main body portion
21, which are adapted to secure the portion of the sanitary napkin underlying the
main body portion 21 to the crotch region of an undergarment. The end fasteners 84
are preferably inextensible fasteners, such as inextensible adhesive patches. The end
fasteners 84 serve to firmly anchor the ends of the main body portion in the wearer's
panties. The perimeter fastener 86 is preferably an extensible fastener, such as an
extensible adhesive. The extensibility of the perimeter fastener 86 assists the portions
of the sanitary napkin between the ends of the main body portion 21 in extending
during use.

The inextensible end fasteners 84 can comprise any adhesive or glue used in
the art for such purposes can be used, with pressure-sensitive adhesives being
preferred. Suitable adhesives are Century A-305-1V manufactured by the Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the National Starch
Company, 3 Sigma 3155 manufactured by 3 Sigma, and Fuller H-2238ZP
manufactured by the H.B. Fuller Co. Suitable adhesive fasteners are also described
in U.S. Patent 4.917.697.



acqui sition conponent 50 should be liquid perneable and is preferably
hydrophilic. The acquisition conponent 50 is also preferably conpliant,
soft feeling, and non- irritating to the user's skin. It can be nmade from
any materials that are capable of dispersing exudates in the preferred”
manner descri bed above. The materials are preferably al so be capabl e of
havi ng the topsheet 38 fused to them The acguisition conponent 50 is
preferably provided with stretch properties. = (If desired t hese additi onal
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surface 38A of th on comnponent
50 may be conpri ses3Mfadhesive 382 one lowmoduius elastigifitmas the absorbent core.
The acqui sition conponent. 50 nay be conprised of woven or nonwoven
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include cotton, CelbiliSeNOWO 93/01783 published in the name of Olsen, et al., and in PCT
Publication No. WO 93/01785 published in the name of Osborn, et al.

It should be understood that if it is desired to make the component that forms
the garment surface of the sanitary napkin (and any overlying components) extensible
in the wearer's panties, the particular adhesive configurations that can be used depend
on whether extensible or inextensible adhesives are used. The portion of the sanitary
napkin on which extensible adhesives are located will be extensible. Sanitary napkins
containing inextensible adhesives will typically only be capable of extension between
the inextensible adhesive patches. Therefore, if inextensible adhesives are used, they
are preferably applied in intermittent patterns, ‘including but not limited to
intermittent dots, intermittent strips, and the like, to permit the sanitary napkin to
extend between adhesive patches. If, on the other hand, the adhesive is extensible,
the adhesive can be applied in continuous or intermittent patterns in the above
configurations (and other configurations). If the adhesives are extensible, they
preferably extend approximately the same amounts as the sanitary napkin as set forth
in Table 1.

In addition, other types of fasteners can be used instead of, or in addition to
adhesives. These other types of fasteners are preferably arranged in patterns similar
to those in the patent publications referred to above. Such fasteners include, but are
not limited to conventional VELCRO hook material, 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.



ot her natural fibers. The acquisition conponent 50 nmay al so be at |east
partially conprised of cross-linked cellulose fibers, capillary channel

fi bers and fibrous superabsorbent material such as FI BERSORB nanuf act ured
by Camel ot of Leom nster, MNA The fibers of the acquisition conponent
50 may be oriented primarily in a single direction to cause |iquid exudates
deposited on the acquisition conponent 50 to ﬁfreferentially w ck and be
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fasteners assist the side wrapping elements 52 in staying in position after they are
wrapped around the edges of the crotch portion of the panty. The side wrapping
element fasteners may be located on the garment surface of side wrapping elements
52, adjacent the distal edges 56 of the side wrapping elements 52, or at various other
locations on the side wrapping elements.

3. Properties of the Absorbent Article

The properties of the absorbent article are, unless otherwise stated, described
below in terms of those of the preferred sanitary napkin shown in the drawings. The
other types of absorbent articles, such as pantiliners and incontinence products, may
(but are not required to) have the same or similar properties. —

A.  Size and Shape

The sanitary napkin has a first end region, a second end region (or "second
region"), and a central region disposed between the end regions. The first end region
and the central region can be considered to comprise a first region of the sanitary
napkin. The sanitary napkin is asymmetrically shaped so that the second end region
is larger than the first end region. The ratio of the width of the second end region to
the first end region is between greater than about 1:1 up to about 2.7:1 or even 3:1.
Preferably, the ratio of the width of the second end region to the first end region is
about 1:5:1, more preferably about 1.7:1. Although the sanitary napkin can be worn
with either end at the front and rear of the wearer's body. the sanitary napkin is
preferably worn by the wearer so that the second end region is placed to the rear of

the wearer's hodv



the Havi x Corporation, Gfu-Cty, Japan (fornmerly known as Fukanura).

F. Conbi nati ons of Topsheet, Backsheet, and Core Materials and

Assenbly of the Same Into the Main Body Portion of the Sanitary

Napki n. The main body portion 21 of the sanitary napkin 20 of the
present invention can be conprised of any conbi nations of the different

t opsheet, backsheet, and core materials described herein. The nmai n body
portion 21 may, as noted above, be conprised 49f all extensible conponents

The main body portion 0. be rised of any of .the ofher t
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The Lift Test is a laboratory method for approximating the potential of an
absorbent article to achieve good body contact. The procedure for measuring Lift is
set forth in Section 5 below. The Lift can be measured at several different points in
the Lift Test apparatus. These points can be thought of as representing a wearer's
introitus, perineum, and the crevice between the wearer's buttocks (or "gluteal
groove"). It should be understood, however, that the points on the test apparatus are
intended to provide a consistent basis for comparing the Lift of different absorbent
articles. The test apparatus and the points thereon are by no means intended to
conform identically to a woman wearer's anatomy. FIGS. 23-25 are graphs which
depict the Lift at the corresponding first, second, and third positions in the Lift Test
apparatus, respectively, of a stretchable sanitary napkin according to the present
invention versus a commercially-available uitra-thin sanitary napkin. FIG. 26 is a
table of the data in FIGS. 23-25.

The sanitary napkin of the present invention preferably has a Lift at the first
position in the Lift Test apparatus of greater than about 3 mm, more preferably
greater than or equal to about 4 mm, 5 mm, 6 mm, etc., a Lift at the second position

of greater than about 1 mm. more preferablv greater than or egual to about 2 mm.



39 by any other neans known in the art. Suitable neans for attaching the
conponents of the sanitary napkin are described in U S. Patent Application
Serial No. 07/810,744 filed in the nane of Cree, et al. on Decenber 17.
1991 (PCT Patent Publication No WO 93/11725 published on June 24, 1993).
When the main body portion is conprised of extensible conponents. the
conponents can be joined together in any suitable manner that allows the
mai n body portion to extend. The conbi ni ng ot0 t opsheet and backsheets in
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differences in . . e
wearer’s skin to the absorbent article, providing improved comfort for the wearer.

The extensible topsheet and any attached underlying component preferably
have a relatively low modulus of extensibility in both the longitudinal and transverse
directions. The geometric mean of the longitudinal and transverse secant modulus at
25% elongation of the topsheet and any attached component (or components) is
preferably less than or equal to about 8 (g/cm)/%, more preferably less than or equal
to about 6 (g/cm)/%, still more preferably less than or equal to about 5 (g/cm)/%,
still more preferably less than or equal 1o about 4 (g/cm)/%. and most preferably less
than or equal 1o about 1 (g/cm)/%. When the stretching forces are removed from the
topsheet and underlying component, the topsheet and underlying component have
less than or equal to about 20% set, and more preferably less than or equal to about
10% set. Similar values are possible for the backsheet and any attached overlying
component. The procedures for measuring the extensibility and set of the topsheet
and underlying absorbent component and the backsheet and any attached overlying
component is set forth in Section S below. (Although the procedure i described in
terms of only the topsheet for simplicity, it is understood that the same procedure can
be performed with respect to the backsheet and any atached overlying components.)

In particularly preferred embodiments, the entire absorbent article is extensible
at least about 3% at 100 grams of force and about 7% at 200 grams of force. These
forces are low enough to allow the absorbent article to be easily extended by the
wearer prior to the placement of the same in his or her undergarments if it is desired



the caliper of the SELFed film causes non-uni form heating and nelting
resulting in holes along the seal or in the backsheet. There are
several approaches that can be used to produce fluid inperneable. .
stretchabl e edge seals between the topsheet and the backsheet. In one
exanpl e, the backsheet 40 conprises a stretchable adhesive film The core
42 is placed on top of the backsheet 40. The topsheet 38 is then placed on
top of the core 42. The portions of the edgés of the topsheet 38 that
extend outward beyond those of the core 38 are secured to those of the
backsheet 40 usi togincreaseatiireshsotbentr swrfade tanee prevides ther thef absbrbearrkigheethd i | m
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product is the "okl foreks describedirisovelieteclamp bofhldndp dért ot @ddesy oft the absorbent
article in the region of the absorbent article which is most extensible in an INSTRON
tensile tester using one inch clamps set so that the ends of the jaws of the clamps are
1/2 inch inward from the outer edge of any fastener on the garment side of the
absorbent article. Clamping the absorbent article in this manner ensures that the
portion of the absorbent article between the places where the absorbent article is
affixed to the wearer's undergarments (the extensibility of which portion of the
absorbent article is key to the fit and comfort of the absorbent article) will extend
under the applied forces. The gauge length is the distance between clamps before the
absorbent article stretches. The cross-head speed is set at 1 inch (2.54 cm)/munute.
The elongation is continued until a force of 200 grams is reached. The extension of
the sample at 100 grams and 200 grams are then plotted versus force. The slope of
the stress-strain curve from the origin to the specified forces for various different
types of absorbent articles can be taken from the origin through the 100 gram point
and through the 200 gram point.

Fig. 17 is a graph which represents some possible results of such a procedure.
In Fig. 17, the results for several different absorbent articles are depicted. Three lines
and two main areas are depicted in Fig. 17. Line M represents the stress-strain curve
of the most easily elongated conventional non-stretchable (or minimal stretch)
absorbent articles. Line N represents the stress-strain curve of some of the less
extensible absorbent articles according to the present invention under low forces
Line O is the stress-strain curve for an extensible absorbent article according to the
present invention which has a preferred amount of extensibility under low forces.



e

S
R

mai n body portion are recessed so that the thin edge regions of the pad
recei ve the proper degree of enbossing and the thicker central regions of
the pad are al so adequately enbossed resulting in a product that has-~both
ext ensi bl e edge seals and an extensible main body portion. It is
further possible to have different degrees of enbossing for the outer edges
of the pad and the interior regions of the pad, so that the pad when
stretched defornms in a manner that providessxonfigurations in use that
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practical purposes, and extensible absorbent articles according to the present

invention.

The methods of measuring extensibility described above are believed to be
somewhat simpler alternatives to the methods described in U.S. Patent Application
Serial No. 07/915,133. The test methods in Application Serial No. 07/915,133 are.
however, incorporated by reference herein as additional ways of quantifying the
desired extensibility of the sanitary napkin of the present invention.

C.  Area Coverage

The sanitary napkin, as noted above, is intended to cover a relatively large
portion of the wearer's panties when worn and the sanitary napkin 1s preferably
capable of sustaining such area coverage for the duration that the sanitary napkin is

wormn.

The portion of the wearer's panties covered by the sanitary napkin is often
expressed herein in terms of the length of the elasticized side portions of the wearer's
panties (or panty elastics) that is covered by the side extensions. This is done for
convenience since covering the panty elastics will prevent soiling of the sides of the
panties ("side soiling") and it has been found that if the side extensions cover a given
length of the panty elastics, the portion of the panties that lies between the panty
elastics will ordinarily also be covered by the sanitary napkin.

- The side extensions 52 preferably cover a minimum of at least about 30 mm of
the wearer's panty elastics and sustain such coverage during use. The side extensions
52 may cover portions of the panty elastics that range in length up to the length of



The conponents of the products can al so be prestretched prior to sealing
with either adhesive and/or thermal bonds to provide a pl eated edge seal
pattern (and a softer corrugated surface). This approach has the added
advant age of providing a "stop” in the amobunt of stretch available in the
product. This approach al so provides a puckered or pleated outer edge seal
which may be preferred for a soft edge. In _addition, special sealing
patterns may be used to hel p provide stretéhabl e seals such as, pleated
edge seal, a zig-zag seal -apd intermttent dot patterns. Heat seal bonds
can be conbi ned WF (TS Bapkes Wpen dpps dAch. fully extended, cgpditian. 5| ine prefgreed

enbodi ments,. a smbodivhentss eiRl sidaextbRions Satadlerdyt 1east abitit A0 aim af sher etababl e
film(e.qg., EVA Lo n n ring
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of the core-facit§. sﬁQ;Ié Q)flsﬂhthsEQQst ctigonm of theseaser's panty elastics.n a
particularly preferred extensible sanitary napkin enbodi mrent shown in FIGS.

1-5, the portions ofint Belet QeSMﬂbe aind mgkshﬂﬁtarat coVeragedgRS sioé dxtemsions
t opsheet and back an ext ns

d 92
around the peri nper%]m%ofarf r?ée%grﬁﬁ?’ © B"S’ﬁgﬂfl??‘ﬂ lg\%‘la @ﬁceétﬁl&f't oﬁia&lmzﬁ‘?@? gr ?f\ég
di stribution of thepaniics aad intamodsts Sbht jare aqual tper greatee than thepantyiriasusst eifsien| e

adhesive 92 pro [ n I n [ of
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shown in Fig. 1)°99F&iitde Thes eXERsg L. Prefeead I8 FESAR! s PEORSAies Piich
arranged in integontributdio maae&h@ab dbeg'l the svearef's pantide dThasldh enbpiviied2 areas.

FIG 13 shows the ed ttern,o ond ded
areas 96 and 98.P F% #’ﬁ'e ﬁ%m%%etﬁg %?9\%1 Q{Q% &earirés l;a'f'ﬁeeg aﬁgﬁfg%gb&gg‘g%
conprise a pl urediperyofidss thanoeequaptorabolt hmmsegnent s that are approxi nately
perpendi cular to the |ongitudinal edges 42C of the absorbent core 42 at

each bond. The bonded arpas PfapabilifyfFexiittpi cal | y have at |east a conponent
that is oriented in the transverse direction. The bonded areas 96
can, in other enbodi nents, ba [ nﬁmang!sui tabl e patterns. including but not
limted to geometric shapes Q cles or squares or other suitable
configurations or in continuous or intermttent |lines. Regardless of the

exact pattern whi chTheduapahulity ofithesenitheyl napkémis exprseded ihtermpalemeagyeament n
the desired di r%ﬁvhpas GHiextid S0gHRY.| | Fi¥xiral RighfiyCRNRAERLRY YoyagReDRIpe dTest

absorbent articl ges bed m %ecuon 5 below. The sanitary napkin preferably has a Flexural Rigidity

of greater than or equal to about 100 mg-cm, more preferably greater than or equal
to about 300 mg-cm, and less than or equal to about 30,000 mg-cm, more preferably
less than or equal to about 25,000 mg-cm, even more preferably less than or equal to
about 20,000, more preferably less than or equal to about 10,000 mg-cm, more
preferably still less than or equal to about 5,000 mg-cm, and most preferably less than
or equal to about 3,000 mg-cm.

If, on the other hand, the absorbent article comprises a pantiliner (for example.
one having a sample size of about 5 ¢cm x 15 cm), it preferably has a Flexural Rigidity
of greater than or equal to about 150 mg-cm in the transverse direction and greater
than or equal to about 400 mg-cm in the longitudinal direction and less than or equal
to about 1,600 mg-cm, more preferably between about 500 mg-cm and about 1.600
mg-cm, and most preferably between about 600 mg-cm and about 1,000 mg-cm.
Pantiliners may have somewhat different drapability and flexibility ranges than
sanitary napkins due to their smaller size.

The drapability (and flexibility) of the absorbent article may also be expressed
as a ratio in which the length of the absorbent article including any peripherally sealed



42 separated by unbonded areas. The bonded areas 96 are not extensible and
t he unbonded areas 98 are extensible. The bonded areas 96 are
preferably fornmed by a heat and pressure process in which the applicats on
of tenperature and pressure are carefully controlled so that neither the
material conprising the topsheet nor the material conprising the backsheet
are nelted in the process. If either the tenperature or the pressure is too
hi gh, and the topsheet, the backsheet, or bof&h are nelted, the bond forned
wi |l becone brittle which nmay result in the topsheet and/or backsheet

mat eri al tearing ateatihthedemumigatve. Ths suistfallliecauwsealprofidea a Skl ke dugndfwbe bask ene
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construction. (O he
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topsheet material) ete aroun bsorb t colfeaﬂgn

&
the backsheet, cf°‘§ﬁ’é‘?f W&se@aﬁﬁwﬁ b ahesiye Buenes o ae 64t Kt fse
alternative arr ang‘aﬁm mtrsqersiﬂke virimilel detthe abiotbdne anicly) p thisamay hdppeh ewlanr the
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G Si de Wappin
conpri ses side w &pwierdjsceméort and reduce PB@EMtSFﬂleg\Pé@tﬁﬁgmc héhﬁ)’sw)“ make the

| ocat ed al ong eachyufsiedftnedivEstbernt afR I 3Ber22 Of the main body portion 21.
The side wapping elenments 52 preferably automatically wap

Expressed in this alternative manner, the sanitary napkin described herein
preferably has a Flexural Rigidity/Length of greater than or equal to about 1, more
preferably greater than or equal to about 1.5 mg-cm/cm and less than or equal to
about 30 mg-cm, more preferably less than or equal to about 25 mg-cm, more
preferably less than or equal to about 20 mg-cm, more preferably still less than or
equal to about 15 mg-cm, and most preferably less than or equal to about 10 mg-
cm/cm.

(2) Elexibility

The extensible embodiments of the sanitary napkin of the present invention can
be somewhat stiffer than the sanitary napkin described in U.S. Patent 5.009.653
issued 1o Osbom, but preferably have flexure resistances equal to or less than the
sanitary napkin described in the Osborn patent. The sanitary napkin may have a
flexure resistance of less than or equal to about 700 grams, but more preferably has a
flexure resistance of less than or equal to about 500 grams, more preferably less than
or equal to about 400 grams, and most preferably less than or equal to about 250
grams. In cases where the sanitary napkin is provided with a raised or stiffened
region, it preferably has the flexure resistances set forth in the patent applications
incorporated by reference in Section 6 below.

The sanitary napkin 20 is, thus, highly drapable and highly flexible and very
clothlike. If the sanitary napkin becomes too flexible, the napkin can be provided
with optional stiffening zones (as shown in Fig. 16) that give the sanitary napkin. or
portions thereof, additional stability to prevent it from becoming difficult to handle.



around the el asticized side edges of the wearer's panties when the sanitary

napkin is placed in the wearer's panties and the panties are pulled up by

t he wearer. The description herein of the side wapping el enents 52
being "located along” (or "associated with") the |ongitudinal side edges
22 of the main body portion 21 is intended to include enbodinents in which
the side wapping elenents 52 are integral wth the main body portion 21
(and conprise extensions of the conponents #hereof. such as the topsheet
and the backsheet) as well as enbodi nents in which the side wappin

el ements 52 conpriRSiulegp aherremaya neHedeleste pansr o Suh weineal Sﬁffﬁ"{'\ﬁéohﬁlcﬁ“ bedy

portion 21 eithemade oirfoarnbhigh tofobiriph estleRRfdid stedin)dr ot SuitBenard?al0f Thbe
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garnent - facing side o ong eac di nal si

the main body porSE’PB‘H’eElrasﬁé&%"QP&‘&W’HBBT%@"%ﬁ‘pﬁ%&S‘BFéheefF%\-%P??g’gﬁﬁ| ses a
nodi fi ed crescent-shaped piece or vveb of extenS| ble material. The

crescent - shaped webs eactE.hav&ompsg pde 2 pdicyvadj acent to the place
where the side wapping el enents ar e attached to (or extend from the main

gggxe/ port ton 21, and THgCdniirélSiviV BRI e PraGRSY MeabiBll s Ot ididint Of Foftest al
necessary to hold the central portion of the sanitary napkin compressed in the cross
direction (i.e., width) in both the dry and wet states. The resiliency of the sanitary
napkin can be measured as both the percent recovery of the initial width of the
sanitary napkin and the absolute width recovered in the central portion of the sanitary
napkin after it has been subjected to cross-directional compression. The absolute
width recovered after compression relates to the ability of the sanitary napkin to
sufficiently cover the panty to protect it from soiling. - The percent recovery of the
sanitary napkin after compression has been found to comelate to the visual
appearance of the product after use. Sanitary napkin users have evaluated sanitary

napkins that have considerably narrower widths at the time of removal (relative to the
sanitary napkin before it is worn) as being poor for bunching. Although compressive
forces and recoveries are measured in both the dry and wet states, many of the
wearer’s perceptions as to comfort appear to be formulated as the sanitary napkin is
first being worn. This means that compressive forces and recoveries in the dry state
may be more relevant 1o the wearer's perceptions of comfort than are those in the wet
state. It has been found that thin sanitary napkins having compressive force values of
about 300 g or less, preferably about 200 g or less, in the dry state are considered to
be comfortable when worn. Preferably, sanitary napkins according to the present
invention have compressive force values in the dry state in the range of from about
50 to about 300 g, and more typically from about 100 to about 200 g.

Most sanitary napkins suffer a loss in their properties for recovery as they
become wet. This means the wet state of the sanitary napkin is more critical to



The webs of material (one of which is shown in FIG 14) are described as
being in a "nodified" crescent-shape prior to attachnent to the nmain body
portion. The inside edge of the web of material is concave inward prior to
attachnment al ong the | ongitudinal side edge of the main body portion where
It forms the proxi mal edge of the side wappi g el enent. The outsi de edge
of the web of material is convex outward. The outside edge has a shape that
defines two roundedsytaitedans doseragobothy psBA thands DigBdrivrstand. a Saniiaewnapkifib eehich
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compression from at least about 65 to at least about 90%, and more preferably from
about 80% to 100% (more typically from about 75 to about 85%) of the initial
sanitary napkin width.

The procedure for measuring the compressive force values on the sanitary
napkin in the dry state, and the absolute and relative recovery from compression (i.e..
resiliency) in the wet state are set forth in the Test Methods section of this
specification.

F. Wet Bunch Recoverability

The sanitary napkin preferably also exhibits a high degree of recovery when
wet after it has been bunched (or "Wet Bunch Recovery"). This ensures that the
sanitary napkin will continue to cover a relatively large area of the wearer's
undergarments after bunching under in use conditions. Wet Bunch Recovery is
typically a panty-assisted (or undergarment-assisted) type of recovery in which the
sanitary napkin returns toward its original configuration when the panties stretch
since the sanitary napkin (and particularly the edges of the same) should remain
attached to the wearer's panties and be stretched back with the panties.

Sanitary napkins with an absorbent core comprised of a batt of airfelt that
wads up when wetted and slumps inside the topsheet and backsheet display
undesirable low Wet Bunch Recovery values and poor area coverage properties. The



a first portion of the side wapping el enment overlaps a second portion of

t he side wapping el enent. FIG 4 shows that the end edges 57 of the
side wrapping elenents 52 preferably forman angle a of |ess than or equal
to about 90 with the longitudinal centerline. The angle [err] becones nore
important as the length of the side wapping el enents 52 increases,
particularly when the side wapping elenents are greater than or equal 10
about 170 mm | ong (as neasured parallel to she |longitudinal centerline

al ong the proximal edge of- the side wapping elenents). Keeping the angle a
under the angl es sagimey hapkih eﬂx@v@reaerﬁi;mteanérheeijsﬁﬂzmmpixmmaeﬂ&mmsu ihtzh
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radii of curvature). The regions of the panty | eg openings that have the

greatest curvature (as sHown Test Gimcitwaid Total Gapadtval |y found furthest

| ongi tudinally outward fromthe narrowest portion of the panty crotch.
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el astics to the sodbowlé;gpamﬁg el enents during wear.

The following Examples further illustrate several embodiments of the present
invention. The following Examples, however, are not intended to limit the scope of
the absorbent articles encompassed therein.

4.  Examples

Example | - Sanitarv Napkin

The following is an Example of a construction of the sanitary napkin shown in
Figs. 1-5 of the drawings.

COMPONENTS
The components for the sanitary napkin are as follows:

Absorbent Core - DANWEB #1079-2338 TBAL, slit with a die



45 Various alternative enbodi nents of the side wapping el enents 52
are al so possible. For instance, as shown in FIG 15, in an another

enbodi ment, instead of providing the side wapping elenents 52 with pleats
to allow the side wapping el enents to expand when they are fol ded under
the wearer's panties the side wapping elenents 52 can be provided with
ring rolled sections, SELFed sections, or corrugations at various portions,
such as at selected portions near the distag edges of the same, preferably
at the flap transverse centerline in the regions adjacent the flap

transverse centefdsefie, or both. paNWEBFlZEpo79L838hOrBAL hdlhi B &t hgr p-o

al ternative enbodi nent, the side wapping elements 52 can conprlise L

t han one overl appi ng el ement,. suc?ﬂ"‘ﬁg‘g?)?%}erggﬁf’"m 3’35?6‘[’1‘3'2ﬁ= HoLE .{@)?
there is nore than one overl appi fipssi @8 M8 "aphiBYinadizehrent associated with
the main body portion 21 al ong each | ongitudinal side edge 22 of the main

body portion. Theogyeil.appi g si ¢@mybaRRIFaE A ﬁaﬁa%nﬂéﬁxﬁlrgﬂwnﬂwﬁnﬁ
| east some portions that overl am% east b5 r@lri preferab east .

, at
about 1/4 inch (about 0.6 cm, EF‘&F‘ef‘éﬁ?@“%t £r9e23s i li/red‘fﬁﬁi 3hdr e
preferably at |east about 1/2 i ndAVIS21H46kirhfouph bonded nonebesnabhivh &tduk |  at

| east about 3/4 inch (about 2 c ; in out
2.5 cm. The advant age o?‘? ﬁ@ggfﬁﬁhgﬁéﬁgéﬂﬁ%ﬁﬁ@ﬁ?‘g%g\,%nc%l?] FIG .
16 is that the nultiple side w apinfgmeddimhorientadcsh that egepsibility isrethwise
fun;:tl on ;nﬂepen?en_tly OI heach Okﬁ&hﬁ?ﬁiﬁéigﬂoﬁ.ﬂlﬁr@{ilﬁﬁbﬁicﬁ Qfél %ﬂéﬁl@ﬂb&\d@&thhe
panty crotch, yet since they overl ap. ey w S co ely c e
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el ements, such as 52A and 52B, c Lg@q:h be provided with different
properties that allow themto better Tit around the wearer's panty crotch.

For exanpl e, each of the side wa inézj el enents_can_be grovi ded with
extensi bi ity inBafkshestant di r ectSESFed Pelyghylenediy Pl 8drAb(Clopayhnsver se, or
at different angles relative to |ongitudinal or transverse directions).

Such a construct iSarfamantl-d be di f fAEGOSPBRSEC biained ifrone Lohghe In¢. aWilliagsprement

that conprised a single conponentPAug%i&%rgngenti onal technol ogi es.
In less preferred alternative enbodi nénms of the present invention, the

sani tary napkin 20 may be provided with flaps that extend outwardly from
each | ongi t udi naiSided¥@ppwgot t he Lagnatenfy 18:304@/yd-mpunlagecopygayen webcomprised of
any suitable confBlgenet i on. Suit abd ejehfernsolyssies fibefs encatfati@redb@s ngreéudt NHEF

accordance with the teachings of 4%33%[-'.54 by Hercules, Inc. (Oxford, GA) and an elastomeric
film (the complete laminate being obtained from Clopay as
product # P18-2147)

Panty fastener - Extensible - Fuller 2238 hot melt adhesive (spiral
application)

Inextensible - 2 rectangular patches (both conventional
pressure sensitive adhesives, e.g., 3 Sigma 3153):

Frontof pad - 1" x 1 3/4"

Back of pad - 1 3/4" x 112"
Construction adhesive - Web of Fuller HL 2352 with release paper
Release paper - Conventional (5 1/2" wide)

ASSEMBLY



Patents 4,589, 876, issued May 20. 1986 to Van Til burg and 4, 687,478, issued
August 18. 1987 to Van Tilburg, U S. Patent Application Serial No.

07/ 769. 891 46 entitled
"Absorbent Article Having Flaps and Zones of Differential Extensibility"
filed Cctober 1. 1991 in the nanme of Lavash, et al. (PCT Publication No. WO
93/ 06805 published April 15, 1993). U. S. Patent Application Serial No.

07/ 832,246 entitled "Absorbent Article Having | nwardly-Fol ded Pl eated Fl aps
filed February 7, 1992 in the name of Niihara, et al., 07/707,233 entitled

"Sani tary Napkin Havi Tige dssdnelabf thie Fain@iody porioMBRiRs séaryAabkia iveblidua: t he
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that in the parti fularly pre I ment
sanitary napkin i % 3¢ §pFdedn W‘%SWﬂWe’éhﬁ“fSB&‘tﬂé‘m 3(*}40 3hridasbed h‘tﬁtserA small
fastener 86, a fagrgneri/ehapietes odB&DQﬁﬁHle%fd@wrﬂhém FRE | igEdettered§ alohe et N

body portion 21, wp%mmgfeed %?Hn edsre{to ie rdtopﬁe 55)4 OQE of; %e n]g%r}r'és% i

napki n underl yi ng € nmaln

under gar ment . Thethem alamisqremros” ﬂ&élaba@réerprcefeet a8 fronné!k tftms crbi edgk af thermors
such as i nextensi {figirapeseuwpat ches. The end fasteners 84 serve to fi rmy
anchor the ends of the main body portion in the wearer's

The SELFed poly backsheet is taped to a glass plate. A sheet of Fuller 2352
construction adhesive with a piece cut out of the center is placed over the SELFed
backsheet material. The Fuller construction adhesive is used to seal the perimeter
portions of the core to the backsheet material. The central portion of the core is not
sealed so that it will be able to decouple from the backsheet. The Fuller construction
adhesive also extends beyond the edges of the core so that it is available to form a
perimeter seal to the topsheet. The underside of the topsheet sprayed with a
surfactant using a template which will keep the surfactant at least 3/8" from the edge
of the absorbent core. The surfactant is permitted to dry. The topsheet is placed on
top of the core with the formed film side up. The edges of the assembly of the main
body portion are then rolled to seal the components together.

The preparation of and addition of the side wrapping elements to the main
body portion and remaining steps are as follows.

The material for the side wrapping elements is cut to the configuration shown
in Fig. 14 of the drawings. The side wrapping elements are pleated by folding the
same around a trapezoidal-shaped template. The side wrapping element material is
folded so that the portion of the pleats at the distal edge of the side wrapping
elements overlaps 1.2 cm. An 8 inch long strip of Fuller 2352 construction adhesive
is placed on the backsheet of the assembled main body portion parallel to and 1/8
inch inward of the longitudinal side edges of the absorbent core. The pleated side
wrapping elements are placed over the adhesive. The side wrapping elements are
rolled to secure the same to the main body portion.



panties. The perinmeter fastener 86 is preferably an extensible fastener,
such as an extensi ble adhesive. The extensibility of the perineter fastener
86 assists the portions of the sanitary napkin between the ends of the nain
body portion 21 in extending during use. The inextensible end °
fasteners 84 can conprise any adhesive or glue used in the art for such

pur poses can be used, with pressure-sensitivé adhesives being preferred.
Sui t abl e adhesi ves are Century A-305-1V nanufactured by the Century

Adhesi ves Cor por at i onTh¢ fatemets wecthed4ppiEa3toraruganicnrfecnd wide e dNatsaninay
Starch Conpany, 3,3kHm® hy. 3 Si. a r . H2 ZP
manuf act ured by tﬂ@, H. B.ﬁéﬁ"g{? rﬂ%aﬁ%ﬂ{aﬁg%%lsaa ?a'g?\!i% % %grf'a gﬁ%at{reg’ §F°é‘“§|3‘§%
described in U S. pq:sg{aeé?{tofzghgw}regcpy portion as shown in Fig. 4. The end fastener adhesive

gg g Sui t abl patlehdsQfEShihbJ} @ppsiid &6 it ThdyOdre UALInAIS irfwaed ks aeigihtﬁskﬂf c/;f\; matkcsﬁ.er

i ncl ude extens e _adhesives, . per .se a t ensi bl e adhesi ve/ backsheet
conbi nati ons. Anykgli?sgr?gﬁ’%l'seapgﬁﬁde§Pé/g‘§ aﬁsﬁg&ﬁ q?)ﬁhetmgd‘g} B Cegﬁﬁk?& used.

Sui tabl e extensi bl e adhesi ve/ backsheet conbi nations include, but are not
linmted to non-extensihs tpegifinasiong ef the Soishad produskarens fdllowsibacksheet materi al
such as 3 Sigma 2474 avail able from Anchor Continental, Inc., 3 Signma

Di vi sion, of Covi MiirOBodvPrien €l astically stretchabl e adhesive filns such
as Findl ey adhesive 198-338, or an elastically stretchable adhesive film

known as 3M XPG- 0 ¢! r the M nnesota M ning.and Manufacturing
Conpany of St. Pan #' 1t J‘,EOE P y adhesi ves sug‘?i%%‘ﬁg%‘ﬁadhesive 1442
on a | ow nodul us gl asti figm O her suitable fastener
configurations ar Ea'gﬁ%ﬁ(?’ﬁ‘ PCT . I nternational Patent BaBridcati on No. WO

92/ 04000 entit| edCOsHghesh Upm) laMieLs ve Fasteni ng Means 288 lan Absor bent
Article" publisheBad yidthat widess part offifsbendgegion (mmh Mar %4 19, 1992; PCT

Publ i cation No. \WWPrdaidtingentpalégicrhi@un) (natréweesnportionf @0zeh, et al., and in

PCT Pad width at widest part of second end region (mm) 140
Core width at center (mm) 65+1
Pad caliper (mm at 0.25 psi)
At center region 3.01 +0.07
At end regions 2.07+0.12
Insert length (mm) 86
Insert width (mm) 67

Side Wrapping Elements

Parameters : Specifications

Overall length at proximal edge (mm) 220+5 —
Overall width at narrowest point (mm) 46+2

Width of pleat at distal edge (mm) 10+1

Example 2 - Panty Liner or Light Day Pad

This Example describes a comfortable, highly absorbent, panty-conforming
liner or light day pad for light menstrual use, tampon back-up, mid-cycle discharge or
light incontinent use. The comfort is achieved from a combination of stretching with
the panty, flexibility, and dryness.

The basic design includes an absorbent core comprising a carded nonwoven
web comprised of a blend of 50% FIBERSORB fibrous superabsorbent material and
50% Hercules T-196 polypropylene fibers (the latter obtained from Hercules
Company of Oxford, GA.). The core is covered with a carded nonwoven



Publ i cati on No. WD 93/01785 published in the nane of Gsborn, et al.

It should be understood that if it is desired to nmake the conponent that
forms the garnment surface of the sanitary napkin (and any overlying
conponents) extensible in the wearer's panties, the particul ar adhesive
configurations that can be used depend on whet her extensible or

I next ensi bl e adhesi ves are used. The portiongpf the sanitary napkin on

whi ch ext ensi bl e adhesives are |located will be extensible. Sanitary napkins

cont ai ni ng i next erpw@k@vadha&wea 19fshdet t TRE Eopbiledt sl dbré)ﬂe(il@é%&ﬁérﬁlaﬂ)\f bonded

ext ensi on between th t engi bl.e .adhe refore, if

i next ensi bl e adhesf\?géﬁ i te&égﬁcnlﬁ‘?é(}?’ $eya&ng?§gg§fg,ls§%§|tp gisqn. et al. The
intermttent patt dgopsbeeticatsl wtructgrepus thet lkmmateddtat @ ipolyverhyiend efiitn datisheet
Intermttent stripg, Jfﬁﬂ%téli‘? thil h\ecahgé} gnﬂ {grei Qolé %fetr %Xlu@i@ sBlirk QerRRtNEN

bet ween adhesi ve palches esl| v

ext ensi bl e, the adABSI%eCTca% B’é‘n Fﬁ“@db‘f‘n“'(?Bﬁfeiynﬂffg%"'eérm?th?‘é%aﬁ’t"é‘ﬁﬁ the
patterns in the abasiahennbditperabsdroems s{randreos herexaody agm}&myteﬁs)aacksﬂxa‘et [i§ 1]

adhesives are ext %n’%&t &ﬁo E‘EelyaCQ r&)? h%ra%FAryﬁng m&% Epﬁ(eoegmrrﬁlteg llga.rgg Stg%qﬁ

anounts as the sanlta
other types of fads éﬁér5§1-§a¢10béng|s@l&d itp\ Pravifg the prodwctwithagsaensibiity. t Breferably.

adhesi ves. These Qﬁé‘%énﬁh’t@ﬁ%f%e fp?&duemr §otaSELlf’éder3rrﬁgxlo!1edirs6 angtethel |5}'oduct
patterns simlar to.those. i blicatians referred to above.

Such fasteners i ncTafgans Ba{ggﬁrrlé"%B?qugm ng B/efio RS I3 BRIG 2 l\/% RSREISHRS Shat
materi al, the fastienar"SEdEsdY proeides integhitySluriRg weat and. S9ill GlIoGRS the 3stabprotiuct to

Battrell on Augusts érch 19R0g ét%{ﬂ%sﬁéﬁﬁiy %Bén %ré%%élﬂ?@dpéssm@sé\@%vé St O

Thomas, et al. t ober
48 respectivel y, fagieneEmOthRat mhed\pplmedzaﬁ@memfbwcmdm sish thazg1dgeg mot

publi shed August Fpﬂe@i%]{ beidge Iﬁiegﬂnﬁ&eﬁcfrhﬂs%ﬁthé)fSELFéd?H %ﬂg&ﬂ@?a@ﬂg qtper

hi gh coefficient of fric eri al cate ose
Gescribed in U.'S. REEUREeIAtNs R eve, a8 He dPRIE 63 A benghies A dumale 3 yalhy 73
i ssued .t o Li nker, poftionseif thé SELBed] otUrifigrolled pattern and does not apprec:ably bridge the

female portions of the pattern by spraying spiral hot melt adhesives onto the

backsheet and then applying pressure. A combination of viscosity and pressures
force the adhesive into the recessed areas of the SELFed or ringrolled pattern. In
other alternative embodiments, the adhesive can be restricted only to the land or male
areas or undeformed regions of the SELFed or ringrolled patterns. A suitable
method of applying adhesive only to the surface of the male portions of the pattern
on the backsheet is a gravure printing of the adhesive. The caliper of the finished
product may be between about < 1| mm and about 4 mm. The flexibility of the
product may be between about < 50 g and about 700 grams. The product preferably
has a Flexural Rigidity of between about 100 mg-cm to about 3,500 mg-cm and a
Flexural Rigidity/Length ratio of from about 2 (mg-cm)/cm to about 20 (mg-cm)/cm.

Such a product construction provides several advantages. The incorporation
of fibrous AGM into the product rather than particulate AGM allows AGM
containing products to be ringrolled or SELFed without the AGM puncturing the
backsheet attempting to perform such operations on products containing particulate
AGM.

Standard methods of applying pressure sensitive adhesive fasteners to
stretchable products with highly corrugated or textured backsheets have often been
unsatisfactory because the adhesive tends to bridge the female portions of the
SELFed or ringrolled pattem. This often results in large amounts of adhesive from



Patent 5,011, 480 issued to CGossens, et al. These fasteners may al so be nade
extensi ble as described in U S. Patent Application Serial No. 07/915, 133
(PCT Publication No. 93/01785). The side wapping el enents 52, as
not ed above, should wap and stay w thout being provided with fasteners to
secure the sane to the panties. However, enbodinents of the present
invention may have optional fasteners t hered¥ for additional security. The
optional side wapping el ement fasteners 45 can be any of the types of
fasteni ng mat eri afls faperr tiapgfeniag &9 the PRAY uppe Femmk! of the pradugs sy thel rentiast

fasteners assist (Theprddder desdaded Bsbve loferesrhes thid pioBlefit ayi Ng i n position after
they are wrapped around the edges of the crotcﬁ portion of the panty. The

si de wrapping el ement -f as 'S, be | ocated on the garnent surface of
si de wrapping el enent & SZM t he di stal edges 56 of the side

wr appi ng el enents 52, or at various other |ocations on the side wapping
el enent s. 3.  Tiedpllovingare ghe priggedures derdetarmining whegher the sanitary gapkin

properties of t he(@rbsmérbeﬁsbr&m kficR) FIB, witidh Q}&Ss&bm&‘%&e aph@ided clathess tHat bed
below in terns of th géeferre sani gglr% ikln shown in the
8] (4 gﬁ

drawi ngs. The ot hé?quf Sggsué?m% FHRHPrARTYE as pantiliners and
I nconti nence products, may (but are not required to) have the sane or
simlar properties. 'All measurements Are madg; oneneatiipasSkespand unless otherfrige siated. wday y

napkin has a firs{j&nghvagted dr s&leﬂ?ﬁ&%?beﬁﬁﬂnaé‘sg'ﬁ{é 4rfidles s?:@ﬁ’l@'%@ rérR&Ve@ o
and a central region dl@%%%d Qg |on%}jl |rst end region
and the central r&fTRe tBeatdeAt: ngw&aestaa mﬁe%l% 'thpﬁg?' CRGPGHING OF he
sani tary napkin. dthersanaffeting tepcoperies oﬁsbermtril.tn&ké ytheiageatral) all kats drdie
second end region Rlal%ellrr%d%?rs()%kﬁ{h&lgﬁar{d' Jt37t3 I—e &h&uflse-gg&bﬂe?t&n%aﬂgleg %t

wi dth of the seco he first end reg on
t han about 1:1 uphee @b@e@ndmonedbb}eamwe@ in a roqmy atf O mrslajive bmdwtsa@nd@taﬁ° t he

width of the SeCOE’%EQ%eﬁ&Qb%& &M&q&ltbsﬁe Rad Tﬁasmws%r@&%ﬁnylhaﬁd&d tgror e
pref erabl y about th I’LaPkI worn with

sa
ei ther -end at than?’SﬁPysa‘Fﬁﬂc %‘?"b&F‘EF %‘%!%%"érpng °"F’H% dtt ary napkin
is preferably worn by the wearer so that the second end region is placed to
the rear of the wearer's WBody.Body Contact

Several procedures for estimating the relative amount of the surface area of the
body-facing side of the absorbent article that is in direct contact with the wearer's
body at a given time are provided below:

(1) The Lift Measuring Test

INTRODUCTION

This test involves the use of a lift measuring test apparatus that is shaped to
roughly approximate the various areas of a female body that the absorbent article
must fit adjacent in order to achieve close body contact. The lift measuring test
apparatus comprises two curved PLEXIGLAS pieces that are intended to
approximate the portions of the wearer's body that the crotch of the wearer's
undergarments contact during wear. The apparatus contains longitudinally-oriented
slit-like opening that is intended to approximate the space between the wearer's labia
and the crevice between the wearer's buttocks (the "gluteal groove"). The ends of
the absorbent article are attached to clamps which are adjusted to simulate the forces
exerted when a woman's panties are pulled up to the wearer's body. The distance
that the middle of the absorbent article vertically intrudes into the slit-like opening is
measured to provide a relative measurement of body contact.



49 The body-facing side 20A of the main body portion 21 of the
sanitary napkin preferably defines an absorbent surface area of greater
than or equal to: about 60 cnierr]. and nore preferably about 120 cnjerr],
130 cnferr], 140 cnferr], 150 cnferr] and nost preferably about 200 .
cnferr]. If the absorbent article is a pantiliner, it preferably has an
absorbent surface area of greater than or equél to about 60 cnferr] and is
| ess than or equal t@ about 100 cnierr]. The term "absorbent surface
area", as used her . 's to a nmeasurenent of the portion of the
surface area of the main body portion of the absorbent article which has

sone under | yi ng abddfi MeaturimgtAppiratus Thus, e FRIRQSRSR QL 5i@N
absorbent article having a perlpmeter seal in Mifpégﬁdtetﬁggéﬂ’g@fgéﬁ%m%g S.'Q
backsheet material are joined (i.e.. no abPlichef LAb armangedeasssamadn

area), would conprise the total surface ar &Gbeks22 hTheDift T apfardriiel doohA!

surface area that was conprised by the perije ., B.
Body Cont act The sanitary napkin 20 aofﬁ@?leessg‘?%cse_erll?o'?“ne%nql’it%‘?ﬁ siyface

di scussed above, preferably confornms cl osell{0B.x frers postionel00€. butly redn pbnign
use, and has a large area that is in actualijpgpntact with the wearer's body
during use. The Lift Test is a |l aboratory nethod for approxi mating

the potential of an absorbent article to aghi body coptact. The
procedure for measuring Lift is set forth ﬁﬁkgég#§ﬁﬂ§ %#%ch‘fﬁéwﬁi' gntigal
be neasured at several different points in l{4iehick farcuatespiecas ptd2adnds1 04Tivhisk

points can be thought of as representing apyRa Rkt H B [$Y dbS i _
and the crevice between the wearer's buttocks (orlgh?% ut eal ﬁlglf 88‘5%%)@%?9%5

shoul d be understood, however, that the poffft-& lpgth Reoti300tmm Wher asiembleddn

intended to provide a consistent basis for atebptiig rgaticiship-aé shown @ Fikergot
absorbent articles. The test apparatus andzbhgmpgi %sut reon ar efb‘\gno

means intended to conformidentically to a“wonan wearars NSO the cager
23-25 are graphs which depict the Lift at Suréaceof ths prsnate mipcks. rls(as shewnrinl,
and third positions in the Lift Test ~ FIG. 20). of 150 mm. A pair of rectangular

PLEXIGLAS support legs 106 are mounted on
the sides of the arcuate PLEXIGLAS pieces as
shown in Fig. 18. The support legs 106 are

- mounted perpendicularly to the arcuate pieces
so that the bottom 108 of the arcuate pieces is
held at least 20 mm above the table on which
the test apparatus 100 is placed.

The arcuate pieces 102 and 104 are connected
by a pair of hinges 110 that allow the arcuate
pieces to open 90°. The arcuate pieces 102
and 104 are held together at the transverse
centerline R of the test apparatus by a magnet
112 when closed. The arcuate pieces have an 8
3/8 inch (212 mm) long central longitudinally-
oriented slit-like opening (or “slit") 114 (as
measured along the curvature of the outside
surface 100B of the arcuate pieces) that varies
linearly in width from 6 mm at the portion
114A of the slit located nearest to the front of
the portion 100C of the test apparatus (the



apparatus, respectively, of a stretchable sanitary napkin according to the
present invention versus a comrercially-available ultra-thin sanitary
napkin FIG 26 is a table of the data in FIGS. 23-25. The sanitary
napkin of the present invention preferably has a Lift at the first position
in the Lift Test apparatus of greater than about 3 mm nore preferably
greater than or equal to about 4 mm 5 mm &4mm etc., a Lift at the second
position of greater than about 1 nmnore preferably greater t han or equal
to about 2 mMm portion of the apparatus that is infféhdedind a
Lift at the third position of greater tha t ter
than or equal to about 4 mMm 5 mMm 6 mMm %p?&@ﬁ&th@fr%ﬂﬂr%eﬁgﬁéﬁg%, goq%?@l@
the topsheet and any underlying absor bent ™% 3bB% iPSTHOnCbifBoREfhe ai°°f“§d
attached to the garnent-facing face of thaeirespsdhithetredrd00Blof thelpperaaRl mae as

anot her | aboratory nethod for approximti e a r bent
article to achi eve body contact. The rea Qm ?OP?% B%#%GL% 4 r’Poun% ‘l?’

extensibility of the topsheet and under] yﬁ‘tﬁgI l4trse bereptnd %@n‘!ﬁrﬁé‘@tﬁ Siosthah%)t it
is believed that since these conponents agg i¢hRd®n the bbRSmWRARE 160EP Y -

if these conponents have characteristics such as e ten5| ility if will
allow themto extend and conformto the woArRs OB SYTRRp, of thicarsyale Pisess Both
article will also likely provide good bodgndsafitisecdit 1Il2meeomems| bility of

t he topsheet and any attached underlyi ng conponent al so has the effect of
al l owi ng novenent between the wearer's bogy f f.ot he
absorbegt artl cle which results in transf err| ﬁga‘%%%??ﬂ%%|ag§{a‘fﬁg¥§?‘%g‘§e t‘rJom
the wearer's skin to the absorbent articl &he Fpevang regr iofisheyskitgl o whisht areor

t he wearer. The extensible topsheebnaﬁtéh #lbig %H@&h@&in&ll&d&éﬂlme Bfthe
component preferably have a relatively lo | us tensi bi | | t in _both
the | ongi tudinal and transverse directi ons?lt Th e@%ocﬁlﬁ?r\;r rr?é'%?ﬁ ‘ﬂ' fusm

| ongi tudi nal and transverse secant nodul usvithin which the bolts holding the clamps 118
can slide to adjust the position of the clamps
relative to the slit. The arcuate pieces 102 and
104 are provided with tape 116 which can be
marked with indicia to indicate the proper
position for clamping the ends of the absorbent
article in clamps 118.

The fronmt arcuate piece 102 of the test
apparatus is also provided with a pair of three-
dimensionally curved PLEXIGLAS pieces 120
that are intended to represent the wearer's labia
majora. The curved pieces 120 have the
configuration shown in Figs. 19-21 and the
dimensions shown in Table 2 below. The
curved pieces are centered about the slit and
are spaced 36 mm apart (on center) as
described in Table 2 and thelr rear end edges
120B are spaced from ‘the rear end edge of the
first arcuate plate 102 that is defined by the 8°
angle g-described in Table 2.

TABLE 2 - Dimensions of Curved Pieces



25% el ongati on of the topsheet and any attached conponent (or conponents)
is preferably less than or equal to about 8 (g/cm/% nore preferably |ess
than or equal to about 6 (g/cm/% still nore preferably |ess than or equal
to about 5 (g/cm/% still nore preferably | ess than or equal to about "4
(g/cm/% and nost preferably less than or equal to about 1 (g/cm/% Wen
the stretching forces are renoved fromthe tgpsheet and underlying
conponent, the topsheet and underlying conpdﬁ‘?ent have | ess than or equal to
about 20% set, and nore preferably J.ess.than or_ equal to about 10% set.
Simlar values are possible for théi@%!éi’@heet %ﬁﬁm&ttached overlying
conponent. The procedures for neasuring the extensibility and set of the

t opsheet and underlyi ng absorbent conponent and the backsheet and any
attached overlying conponent is set foréh in Sect7e#m5 bel ow. (Al though the
procedure is described in terns of onlybthe topsheemmor sinplicity, it is
understood that the sane procedure can pe performgs dudkdd respect to the
backsheet and any attached overlying cogponents.) 15,,1;, In particularly
preferred enbodi nents, the entire absorpent artic qml\gmg‘& ensi bl e at | east
about 3% at 100 grans of force and abouIr 7% at 20 [ 2B czf force. These
forces are | ow enough to allow the absorbent arti ? o be easily extended
by the wearer prior to the placenent of 8the sane PHCHEE or her
undergarnents if it is desired to increase the absorbent
surface area provMaghthy t he absorbent ar tSufficient waight wxplanestotal weight of 3the

absorbent article can be measured in sevel@lmWay S le (EABdisd "WdishWay of
measuring the extensibility of the absorbé *art fesa?p% lglg vve‘a is@’si nply

t arfic r
to lay the absorbent article out flat on é{;‘fﬁpéf‘}e%bf"‘éh"i°‘f’)a-ce down, make two
heavy bl ack or red marks which can be seen through a white panty on the
backsheet of the &lswsbent article on oppQsspting-kadel, Ghgdrioperated @r ineinS cm)

article (or on opposite sides of the absor t A i j me

absorbent material when the absorbent arti“??ere]&l sfcgggtséo%?%g%s%%ﬁ%dﬁ%%&

p| ace the article in a wearer's by Hunt Manufactunng Co., Statesvﬂle, NC)
for securing the absorbent article in the test
apparatus using bolts with wing nuts.

Pin Chamber Caliper Measurement Constructed according to attached drawing
Fig. Device 22A.

PROCEDURE

The release paper covering any adhesive fastener on the garment-facing side of
the absorbent article is removed prior to the beginning of the test and any fastener is
covered such as by sprinkling talc on adhesive fasteners to minimize the effect of the
fastener on the test results. (Unless otherwise stated, this applies to all test
procedures described in this specification.) '

The caliper of the absorbent article is first measured in accordance with the
caliper test procedure set forth in Section D below. Two caliper measurements are
taken. The caliper of the point of maximum amplitude of the absorbent article is
measured. A measurement of the portion of the absorbent article having the smallest
caliper, such as the end regions 28 and 30, which contains absorbent material is also
taken (i.e., the minimum caliper). The caliper of the end regions is of interest
because these are the regions of the sanitary napkin that typically come into contact



undergarnent, and neasure the distance between the marks at various tines
during wear. Anot her nethod for neasuring the extensibility of the
absorbent article at the |ow forces described above is to clanp both ends
(or both edges) of the absorbent article in the region of the absorbent®
article which is nost extensible in an INSTRON tensile tester using one

I nch clanps set so that the ends of the jaws of the clanps are 1/2 inch
inward fromthe outer edge of any fastener of®t he garnent side of the
absorbent article. anmpi-ng: t he sorbent, grticle nmanne nsu
that the portion &‘%ﬁ?gg‘éﬁgﬂla?&f?hea PR S PogL e tpﬁg“fﬁa &e gv%éf MEH =
absorbent arti cl e regomsf 6f sedsandary rephisathey has bees dogal reb¢ serfvt dnportant to the
extensibility of waisedys RAKERN Phe Hﬁ%nﬁ;ﬁf%l Rl ar r&e'te(ﬁlnﬁxea %vk:‘ﬁf(m&% cidrk ¢

and confort of the absorpent artic xt en under appfle or ces.
The gauge | engt h iMPHe0HFAPEH ME2HEFHREN 2 fifigTsat B@F?ﬁr%’eﬂ%‘" #h5eBEetticle to
article stretches.ensite titat abes cdlipadofSthequbriich 6fthe absotben GRlicle Awith tHenihr/gedt il €.

The elongation is t orce of 200 grans is reached. The
extension of the s?%’gﬁ%ﬂ Qéﬁgrfggeljnéaéﬁsgand 200 grans are then plotted versus

force. The sl ope of the stress-strain curve fromthe originto the _
specified forces for vdeiampunythat gheczhsorbopeasticls wilbexde et Bil¢ Ream fosee Be

t ake {1 fromt heFor ltﬁlnr;néd%ﬁ&ug WMSh?&%&QGG:&WhE%J&St%BﬁE&th fod @hcht differédd roarm
poi n ig i ra ich.repse SONE

such a procedure. Pf‘f’rﬁ"z ari'gle gﬁggrt&tﬁ?tsp#h(? e‘?@@’@ ImlfPef f“é?‘grfe afﬁ%oﬁah%‘?it
articles are depi oveagureribmeds| distasdednend a0 seprrate aabsabensir aticle pi cused fon tﬁnsg
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conventional non-styetchable mnlma stretc nt articles

N represents the $tdecdlA gf thg #SEWF%‘“’BFes@n@ﬁ%“‘t‘ﬁe‘“?é’é‘&‘"’éx@ A HI0B of the
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Ois the stress-st uryv exte or.bent artl Ie ac di ng
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under | ow forces. offset forward or rearward of the main body of the article, is centered longitudinally
with respect to the transverse centerline R of the test apparatus. If the absorbent

article has flaps which are offset, the absorbent article is centered on the arcuate
plates so that the flap (or side wrapping elements) transverse centerline coincides
with the transverse centerline R of the test apparatus.

The clamp 118 at the front portion 100C of the test apparatus is set so that the
edge of the jaw of the clamp is spaced 150 mm from the transverse centerline R of
the test apparatus (as measured along the curvature of the inside surface 100A of the
test apparatus. The clamp 118 at the rear portioh 100D of the test apparatus is
initially spaced the same distance from the transverse centerline R of the apparatus
(toward the rear portion of the test apparatus). '

A piece of tape is prepared for each end of the absorbent article. The tape
comprises a folded one inch wide strip of 3M masking tape available from the
Minnesota Mining and Manufacturing Company of St. Paul, Minn. The strip is
folded lengthwise as shown in Fig. 22 so that it extends the desired overall length and
all but a one inch (2.54 cm) by 1/2 inch (1.3 cm) area of the adhesive is covered at
one end. The tape is used to equalize the results for absorbent articles having
different lengths and to negate the effect of the different length and position of the
fasteners on the garment side of the article.



52 Fig. 17 shows that the sanitary napkin is preferably capabl e of
ext endi ng about 2.5% nore preferably about 3% at 100 grans force, and
about 5% nore preferably about 7.5% at 200 grans force. |n absorbent
articles with such small anmounts of extensibility under |ow forces, the
force wall may al so occur at |ow el ongations, such as about 5% el ongati on,
but may occur at el ongations up to about 50% el ongati on. The shaded
area Pin Fig. 17 represents the area of thé7graph occupi ed by conventi onal
absorbent articles that_ are not generally considered herein to be _
extensi bl e. The shaded Eistefolded nigse @f aanes's mude arlengtlvthat fircloge gpoughcsouthrieids by

th;e ext Elnsi bl g ab?@bbflnédhemé s{gbm) &Bhﬂefh@%ﬁa%eﬁg fr{)ﬁ'tV&Btdeﬁb mg‘%@ntg{rﬁde in

ext ensi bl e under |.ow forces. . nsha area hetween area an
represents a tr angﬁetmﬂ‘ﬁerzg??@"tﬁgmgh a%‘ggﬁr%éﬂtengrqf},\t@? é@et%afbeaﬁf@r’e%% ier ed
herein to gener al ¢tlgmpet thr frerspdotian dfahe @bd apparams mdilé thplabpysens anizleds centered

ext ensi bl e absor bgnt ki G cording to the present invention.
The net hods of rreasurlﬁltg tehﬁ%ggbi lity descri bed above are believed to be

sonmewhat sinpler alterpatives tg tf t hods descrjbed in U S. Patent .
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vays of quanti i fg JG6o6f ! s baf A Uehtpdel ng! HE 1AM CRRAIE Behe L M€
present invention. ) C. Ar ea veraée ) e sanitary
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the wearer's pant{ngswihgs iNveledclansh dlids SAM! the miosh fHsitikdihally ReRbRI &2k Yof the
capabl e of SUStaIPI ng such area coverage for the, duration tl.‘gat .tge s,gnllhary
napkin is worn. rastefier offhe garmenistacing sidg of fhe-gbsorbent artile asshoppdn Eig gy he
sani tary napki n i theabsarbene xpickess act previdédwithn a tfestenser od its parmieenfyting aidet then

el asticized side pRrdbORs MheddSURR! & hd SPANIE e (e RIRhote LA Shedah 2l
is covered by the sjde extensions. This Ts done for ‘conveni ence simnce
covering the pant fpci8Baifieiof sheabserbent anichs 2 sipilen digjanse inwiard fiogethe porigReof the
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sani tary napki n. fastener or fiecendiedge afitheatsomes mferai ef the alisorbentoarticle.a mi ni num
of at |east about 30 nm of '

The second folded piece of tape is adhered to the garment-facing side of the
absorbent article and clamped in the same manner as the first piece of tape.. The
other end of the piece of tape is gripped in the clamp 118 at the adjacent end of the
test apparatus. The nut on the clamp 118 at the front portion 100C of the test
apparatus is tightened. The nut on the clamp 118 at the rear portion 100D of the test
apparatus is left loose so that it can slide freely.

Weights 124 are hung from the clamp 118 at the end of the absorbent article at
the rear portion of the test apparatus (where the nut has been loosened). The weight
is allowed to hang freely (although a short length of the wire 122 holding the weight
124 may contact part of the rear portion 100D of the test apparatus as shown in Fig.
21A). The weight should not be dropped, nor should a sudden force be applied with
the weight when the pad is hanging freely. Afier a period of 5 seconds the nut on the
clamp at the rear portion 100D of the test apparatus is tightened.

The weight on the end of the absorbent article at the rear portion of the test
device places a stretching force on the absorbent article so that the absorbent article
tends to want to form a straight path between the clamps. At this point. the



the wearer's panty elastics and sustain such coverage during use. The side
extensi ons 52 may cover portions of the panty elastics that range in |length
up to the length of the sanitary napkin when it is in a fully
extended condition. In preferred enbodi nents, the side extensions 52 cover
at | east about 130 mm of the wearer's panty elastics, and nore preferably.

t he side extensions 52 cover at |east about 140. 150. 160. 170, 180, 190,
200 ..., etc. mmof the wearer's panty el astf&s. In order to achieve
and sustain this area coverage, the side extensions preferably are
preferably extensiBFYLeMEsticle adlt arove dnteeas qlessrroptaet piithistthe ishleds dedrbsorsentt he
panties and in anidlsistchpdbiedfackiemid urlder e 1@y eatigibnd han t he

panty-el astics. These properties allow the panty fabric and elastic to
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| ess than or equal D. Drapability/Flexibility

to about 2 .
(1) Drapability thearcuaterﬂfé“ear(%%sﬂlqe?'y of the sanitary napkin is expressed
in ternms of a neasurenent_known as Flexural Rigidity. Flexural-Rigidity is
measured by the Drape ThesPinddwmbemniid ¢ampsises ¢ gzse5viber pluralith of samow 4ty mm
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- . [ u ut . 300 ng- [
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nor e
increments is provided along side of the pins prior to the placement of the absorbent

article on the test apparatus. The Pin Chamber is positioned over the test apparatus
so that it straddles the test apparatus. A measurement to determine the distance the
pins drop to the bottom surface of the arcuate plates is taken at each of the desired
locations. These measurements serve as the baseline values for the test. The
distance the pins drop above or below the baseline is then measured by gently
lowering the pins with the absorbent article in place. It should be noted that the slit is
wide enough that several pins may drop between the edges of the slit at vanious
locations. If that occurs, the reading taken is that of the highest pin.

The first measurement is taken at a point that is spaced 47 mm forward of the
transverse centerline R of the test apparatus. This distance is intended to correspond
with the labia area of wearer's body. (This 47 mm distance, and the following two
distance measurements are measured along the curvature of the inside surface 100A
of the test apparatus.) The second measurement is taken at a point that is spaced 17
mm to the rear of the transverse centerline of the test apparatus. This is intended to
correspond with the wearer's perineum. The third measurement is taken at a point
that is spaced 70 mm to the rear of the transverse centerline of the test apparatus.
This is intended to correspond with the wearer's "gluteal groove". These values are
recorded. The foregoing procedure is repeated for a total of three representative
absorbent articles. The three measurements obtained are then averaged to provide a
value for the Lift of the absorbent article at each of the locations.

(2) Extensibility and "Set" of the Topsheet



preferably still less than or equal to about 5,000 ng-cm and nost
preferably less than or equal to about 3,000 ng-cm If, on the other
hand, the absorbent article conprises a pantiliner (for exanple. one having
a sanple size of about 5 cmx 15 cn), it preferably has a Flexural Rigility
of greater than or equal to about 150 ng-cmin the transverse direction and
greater than or equal to about 400 ng cmin tthe | ongitudinal direction and
| ess than or equal to about 1,600 cm, nore preferably between about 500
ng- cm and about 1.600 ﬁ& RioFedurRs fﬁbg‘teaﬁb‘ﬂé!ﬁ &%WSPS‘B@E\I\H% sEhRIttheERpshagt 8%
and about 1,000 nganyrartaddeduhddrivmesompyndnosre asfollewbat di fferent drapability
and flexibility ranges than sanitary napkins due to thei r small er size.

The drapability (and f'&'@ﬁ\l\gﬂrifﬁé)ex%sﬁnﬁ@ gfbfﬁgl;ﬁ, ,L-,& i _4 @r},,sg,,dlgesmp

expressed as a ratio in sor ent
i ncl udi ng any peri ﬁﬂﬁ@kalsl uts@iy| efgthe absorbent article parallel to the pnncnpal longitudinal
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strips that are no longer joined to the strip of topsheet material either directly or
indirectly are discarded. The samples to be used in the test comprise the one inch
wide strips of topsheet material and any underlying component that remain attached
to the strips of topsheet material.

The ends of the sample are clamped in an INSTRON model 1122 tensile
testing apparatus available from Instron Engineering Corporation of Canton, Mass.
using a l.inch (2.5 cm) wide clamps.

The clamps of the tensile tester are set so that they will be pulled away from
each other in opposite directions (that is, they will 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 applies 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 2.0 inches (5 cm) apart.

The gauge length of the tensile tester is set at 2.0 inches. The load cell of the
testing apparatus is tared to zero. The trigger point to begin collecting data is set.
The elongation is initiated using a cross head speed of 1.0 inch per minute (2.54 c¢m
per minute). The force required to extend the samples 25% is recorded, and the test
is completed and the secant modulus at 25% elongation (defined as the slope of the
line drawn between the origin and the stress at 25% elongation) is calculated.



Expressed in this alternative manner, the sanitary napkin described herein
preferably has a Flexural Rigidity/Length of greater than or equal to about
1, nore preferably greater than or equal 7Po about 1.5 ng-cmicm and | ess
than or equal to about 30 -cm nore preferably I ess than or equal to
about 25 mg-cm nof & ISFBT & sk ysaddiseein. Fefers oy the ament o6 peenent 2€formptiom  nor e
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Flexibility S Wbodi ments of the sanitary napkin of the
present invention can be sonewhat stiffer than the sanitary napkin
described in U.S. bBhe &stofs myeridsigdesmiesd bypullisger W, wideanp geehier sah 2" have
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B. Area Coverage

A laboratory method of approximating the amount of panty area (or area of
other type of undergarment) covered by an absorbent article requires a stiff
cardboard cutout and a sample of the absorbent article to be tested.

The cardboard cutout is in the exact configuration shown in Fig. 28. The
cardboard cutout shown in Fig. 28 represents a portion of a woman's panty that a
sanitary napkin is generally required to cover during use. The particular outline of
the panty crotch shown in Fig. 28 represents the panty when a woman wearer is
squatting (on of the more extreme cases encountered during wear in which the panty
is stretched to a relatively large size, particularly at the rear portion of the panty).
The side edges of the cardboard cutout represent the elasticized side portions of the
panty at the leg openings. The measurements of the edges of the panty made along
the curvature of the panties on the wearer's body (a three dimensional complex
curved surface that is curved from front to back and from side to side).

Fig. 28 is drawn to scale, but is reduced in size from its actual size. The width
of the cardboard cutout as measured along the dotted line should be 3 inches (7.6
cm). The space between each numbered line on the side edge of the cardboard
cutout should be equal to 10 mm in the full size cutout. Fig. 28 1s also covered with



materials conprising the optional stiffening zones can be extensible or

I nextensible. If the stiffening materials are inextensible, they can be

i ncorporated into the sanitary napkin in such a nmanner that permts the

surroundi ng portions of the napkin to stretch. Alternatively, such N
I nextensi ble stiffening materials may be conpl etely unconnected to ot her
conponents of the sanitary napkin. |If the sa?itary napki n contai ns areas
whi ch are i nextensible due to the presence of inextensible stiffening
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The distance along the side of the cardboard cutout that is covered by the
absorbent article is measured from the scale on the side of the cutout. This method
provides a measurement of the relative area coverage that the absorbent article
provides in terms of the length of the edge of the undergarment that the absorbent
article is capable of covering.

Fig. 28 shows one of the unique features of the preferred sanitary napkin
shown in Figs. 1-5. The sanitary napkin 20 is shown as covering the portions of the
areas at the rear of the panty (i.e.. the cardboard cutout) designated A, A', B, and B".
The sanitary napkin also covers the areas designated C and C' at the front of the
cutout. The areas of the cardboard cutout are considered to be "covered” by the
surface of an absorbent article if they are covered by either the main body portion 21
of the absorbent article, or if they are covered by any flaps or side wrapping elements
52,



56 sustained area coverage of the panty than is the dry state. Sanitary
napki ns whi ch have an absolute wdth after wet conpression of at |east
about 48 mm (preferably, at |east about 55 mm) sufficiently cover the panty
area to have an inpact on the prevention of panty soiling. Typically, °*
sanitary napkins according to the present invention have a wdth (or
conpression recovery value) at the center after wet conpression in the
range of from about 48 to about 70 nm and are nore typically in the range
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LO Cﬁver a Eiel ati wgé !oﬁlﬁéﬂéxraédeﬁlrﬂf:e M‘tﬁe\‘ﬁﬁ?gué UHLGEG IRATRAS Sanfidrl Bhpkin is
unchl ng under in Uﬁﬁy ﬁex%{e anc? grapak}fé (F Psnpcrowdgdcgn a pelnmeter fastener, allows it to

actually follow the complex curved shape the panties take during wear and stretch
with the panties.

C.  Drapability/Flexibility
(1) Drapability

The procedure for measuring the drapability of the absorbent article (expressed
in terms of Flexural Rigidity) is as follows:

REFERENCE

ASTM Method B1388-64: Standard Methods for Test for Stiffness of Fabrics
(modified as described herein).

PRINCIPLE

This test is based on the cantilever beam principle. The distance a strip of
sample can be extended beyond a flat platform before it bends through a 45° angle is
measured. The inter-action between sample weight and sample stiffness measured as
the sample bends or drapes under its own weight through the given angle under
specified test conditions is used to calculate the Flexural Rigidity.

GENE COMMENTS



typically a panty-assisted (or undergarnent-assisted) type of recovery in
whi ch the sanitary napkin returns toward its original configuration when
the panties stretch since the sanitary napkin (and particularly the edges
of the same) should remain attached to the wearer's panties and be *
stretched back with the panti es. Sani tary napkins with an absor bent
core conprised of a batt of airfelt that wa up when wetted and sl unps

i nsi de the topsheet and backsheet display undesirable | ow Wt Bunch

Recovery val ues and [,area coverage properties. The , .
57 sanitary napkin 8? R?t %rép?)iraeéts%ﬂﬁy f)n\e/g%f Pon P e 2pifg SHeshred poe ofiihs
t hey exhibit hi ghcopgronBuacti sReplsyvenfipessal Tbis. methed ehauld pe tfbllovad sasr Hesely sor e

of the sanitary n?d%Ki'bl%, RbwEe. IERSFHbel TUE& T WHlcH gadh!i&ﬁl feStirdtis In€a3Lar8908
nore preferably at | east out 90% of ,its. ori gl nal w dth affer wet bunching

h
(i.e. Vet Bunch RERPERRSIE. FOrgxampler tepting P SAMBIGY ) onoths iRngudien) aathHansese
respectively). directions is descfibed. Test Capacity and Total Capacity The
sanitary napkin nmay have the same Test Capacity and Total Capacity of the

sani tary napkins descfqj bgfrdiN, & ¥ , 6 | u&ﬁ, (o]
Preferably, the sanj tar,g ngp'kla#u?#e .ﬁﬁeﬁgtﬁte@e%{&g}dngiﬁ%sﬁgn aég%%t {G‘{P_h th_e
Capacity of great@dyrfacing gfc atibesampie fasmguprardy ldkewisersamplentapsforseyin this
gr eat erI t han gr eazxghust be &h@&hreﬁﬂy@n&?ﬁﬁd toéﬂiéveﬁpﬁs:]dspfvﬁﬁl@ésaﬁﬁnﬁs,&fceaﬂﬁ’sfteﬁthﬁn
or equal to about. : op _t he ot her t he absor bent
article conpri ses‘“ée"Snga@?"i Y55¢ on ipfo‘f Fféfbgfoé%pvyﬁﬁvseebaee‘fg‘?‘%d ‘E&ﬁ%@?f facsgene
greater than or ebjushe manefbgurer? Hrthersample is eplaced Hhynther mayestureroinab dolded 0
grans. configuration, it should be gently unfolded for the test. If only folded products are
available, the Flexural Rigidity can be approximated by measuring a sample taken
from between the fold lines. If it is impossible to completely remove the folds from a
sample, then the measurement may be taken by orienting the sample with the inward

portion of the fold facing upward during the test so that the effect of the fold will be

minimized.

APPARATUS

Cantilever Drape Tester The tester is constructed according to drawing
Fig. 29.

1-inch Wide Sample Cutter JDC Cutter.  Obtain from Thwing-Albert

' Instrument Company, Philadelphia,

Pennsylvania.

Paper Cutter ' Size convenient for cutting samples to length of
40+0.10r6.0+0.1inches.

Conditioned Room ' A room conditioned to 73 + 2°F, 50 + 2%

Relative Humidity.

Zerostat Anti-Static Pistol (optional) To eliminate static charge on the drape tester
and/or tissue. Distributed in the USA by
Discwasher, Inc., Columbia, MO 65201. May
be obtained from Morgan Instruments, Inc.,
P.O. Box 46442, 113 Circle Freeway Dr..
Cincinnati, OH 45246. Morgan Catalog No.



The follow ng Exanples further illustrate several enbodi nents of the
present invention. The follow ng Exanples, however, are not intended to

limt the scope of the absorbent articles encorrpassed t herei n. 4,
Exanpl es Exanple 1 - Sanitary Napkin The foll ow ng s
an Exanpl e of a construction of the sanitary napkin shown in Figs. 1-5 of
the draw ngs. COVPONENTS The corrponen}s for the sanitary napkin are
as follows: Absorbent Core - DANVEB #1079- 2338 TBAL, slit W|th a die
58 Insert - -~ DANVEB #1079-23 L with,

9
nonwoven material nelted on the back usi ng:jﬁr’BrQ %of"é}l'%‘ﬁ:? A redord 5h°p5
(Insert is 3 3/8" x 2 1/2" in size) Topshewt photographlc supply sGosypoksd ef dfis an

Apertured Forned film #5780 nade under istol i d Y] Rat.ent
4,463,045 by Tredegar Film Products and Foo ' 20 @Pproved wa rénoVe? i

charges for this test. Never use fabric softener
to remove_static charge from a drape test.
Operate the Anti-Static Pistol according to the
manufacturer's instructions. |

SAMPLE PREPARATION

The samples should be placed in an area of the room permitting maximum
recirculation of air and maximizing equilibration with the humidity and temperature
conditions.

Carefully cut one 1 in. (2.54 cm) wide strip from four representative samples
of the absorbent articles to be tested, in both the longitudinal and transverse
directions. The strips should initially be cut so that they run in length from one edge
of the product to the opposite edge. The sample strips should generally be cut from
the most highly drapable portions of the absorbent article. In the case of the strips
cut in a transverse direction, this will normally be in the end regions of the absorbent
article. The ends of the strips are trimmed so that any portion of the ends of the
strips such as the crimped area of the sanitary napkin described herein which does not
contain any absorbent material is removed. Mark the direction very lightly on one
end with the initials LD or TD.

When trimming any such non-absorbent material from the ends of the strips.
carefully make a cut exactly perpendicular to the long dimension of the strip near one
end using a paper cutter. It is important that the cut be exactly perpendicular to the
long dimension of the strip. As sample strips are cut, the direction of cut is marked
lightly on one end.

OPERATION

Using other portions of the samples to be tested, determine the basis weight of
the sample in milligrams/cm2.

The drape tester 130 (Fig. 29) should be placed on a bench directly in front of
the operator. It should be level on the bench as indicated by the small bubble level
132 on the top, and the bench should be relatively free of vibration, excessive heat.



HAVI X S2146 air-through bonded nonwoven which is cut

to shape of core (slightly smaller on all sides, e.g., 5-6 mm

than fornmed filnm oriented so that extensibility is | engthw se

and fuzzy side is toward fil mwhich are adhesively bonded :
t oget her using core-shaped pattern application of Fuller

adhesive #2031 H, B. Fuller Conpany of St. Pgul, M and

SELFed. Backsheet - SELFed Pol yet hyl ene fil m P18-1401 (Cl opay)
Surfactant - and moE’EﬁaSRERSEn@J@tbalme@fﬁfaqm Ik RNedy m'uﬂﬁtant z\ﬁ&d hd FPRERE: -
PA (0.02 grans). b%“gglm IVEFE{’%& i h am na ate of ‘a 18- %/yé rEunl ace
nonwoven web conprise Rty ont e tesif uring °pi"a‘3°rh?§ﬁf“é|g“%8 ugricgs the

fi bers manuf act ur eebulisbypeavsing theldmRple strip to flutter. 44330ES4 by
Hercules, Inc. (Oford, GA) and an el astoneric film

(the CO”D' ete | am nate hb%b&ﬁto@b&a?'eﬁl%ﬂ sit bpﬁhrg 1Q%Mt é‘ﬁhe tester whxle u \s bemcv used
product # P18-2147 Phant f ast ner ﬁ, %

melt adhesive (spi the operator has chosen a position ma% tloéébﬂq Gﬁf" which 1s comfona e
| next ensi bl e - 2 thecmangul dr opdiectester fbatte aipusedndo thanthe upper edge of the two

pressure sensiti V%n@.‘%ﬂ?ﬂj}’? fins P‘é%xtengﬁng hQFHB:h(? &!%:)’e)nd of the testeé ag&ear ]:o be %]lgnedl

Front of pad - I"
3/4" x 1/2" Constf Geincident.farmiag gaingleplgpe.of Ful ler HL 2352 with reI ease
paper Rel ease paper - Conventional (5 1/2" wi de) ASSEMBLY

Remove the sample slide bar 138 from the sample slot 140 on the top platform

of the drape tester. Place one of the test sample strips 20' on the sample slot so that
one end of the sample strip is exactly even with the vertical edge of the tester where
the two angular fins are attached. Note that the sample slot is slightly wider than the
one inch sample. Place the strip so that it is centered and does not touch the edges of
the sample slot. Very carefully place the sample slide bar back on top of the sample
strip so that its front edge is also aligned with the edge of the sample strip in the
tester. The sample strip will be adjacent to two rulers 142 affixed, one to each side
of the sample slot. The sample slide bar 138 must be carefully placed so that the
sample is not wrinkled or moved forward, and so that the zero mark on one or the
other of the rulers also is lined up exactly with the line on the sample slider.

Using very light, gentle pressure on the knob 144 attached to one end of the
sample slide bar, and very gently, steadily, and at a rate of approximately 1/3 - 1/2 in.
(0.85 cm - 1.3 cm) per second, move the sample slider forward (toward the end of
the tester to which the two fins are attached. As the sample slide bar moves forward,
the sample should move at an equal, slow rate. As the sample slider is pushed
forward, any tendency of the sample strip to slip can be noted by watching its
position with reference to the one of the two indicator lines on the sample slide bar
itself. As the sample slide bar and sample strip project over the edge of the tester.
the sample strip will immediately or eventually begin to bend, or drape downward.
Continue moving the sample slide bar. Stop moving the sample slide bar the instant
the leading edge of the absorbent core of the sample strip falls level with the single
(coincident and aligned) 45° reference line formed by the two fins as viewed in the |
mirror. Note: If the sample strip contains a fold line due to the condition which the
product was received from the manufacturer, a representative section of the sample
strip which does not bend at the fold line should be tested if possible. If it is not
possible to eliminate the fold, proceed as described above. Should the sample



59 The assenbly of the main body portion of the sanitary napkin is
as follows: The conponents are prepared in the formset forth above.
The insert is inpressed on both sides with intermttent lines so that it
will deforminto a preferred configuration in use. The P-9 side of the*
insert is inpressed with three spaced apart dashed |lines that are centered
about the longitudinal centerline of the insggt. The TBAL side of the
insert is inpressed with two concave i nwardly-oriented curved dashed |ines

that lie laterall : ke I 44 i ag i , <
side of the inset T whp’ipgés%?? PHRE sl fiEside ?%F\%’gi’l%gﬁéﬁgfe eddify epgg[s‘hed

Th

lines. A small (1/te refergnos-ie farmed by thedpyodigs b fabestvams i HeRethanty afscardthe
centered al ong eachmplengd repdantaé tesdgeanaddditiogal saiasé §iripnd adhered to the P-9
side of the insert. The insert is then placed on top of the absorbent core
1 5/8" fromthe front : | Ld - e - oo of
The SELFed poly backsh’gg% l?ésj&t% gﬁs&ﬁ?@as&?{ g\é\gs{hgldg%rge. Féﬂ\‘%é etgfthg% \Q@Bg I‘f’%f?e %352
construction adhedhabspriient gorgite ddl level v ‘h6145$Fﬁ5fE’ECﬁt"éP and; the| samelg sideebart he
SELFed backsheet rmg %ﬁrﬁktopﬁéﬂl@ dEtéhrhifé ts0fael BE iHeOAmPRN EMaMEthe Dotk BthetO1riReAl
the perineter porti| ons ‘ﬁf td e ﬁore i)e t he backsheet material. The central
portion of the cor’8MPE AR LBINH™E that it will be able to decouple from
t he backsheet. The Full er construction adhesive al so extends beyond the
edges of the core so thhstleagth pEthgparicamfehe samplerthatalraped intberemeasuedd fram thee
topsheet. The undRyimid@&aO@matited b ISERLEdLE RF WkCsdbidl Al [rohE aithplb!SITREG @
tenpl ate which will keeg_‘ﬁt hsg sgrfactﬁﬂ% at | east 3{l8" fliomthe edge of. the
absorbent core. THBEASHEMERY shqpldinot [miciuds aRvporHonsAfyhe sample atsHe oplyicomprisade g
on top of the cor eofvi tdpshdee afidiomeatkihebnpaipieralgprdefh eTiedgedoro bf thecsampleaiil vy

of the nmain bod j e r S e . r.
The preparati onyof&%\égqgﬂntﬁ%ﬁgg‘fe rﬁ]rlég&sj lége. W%B%%geréfg%gﬂt@h? r(:)atl ?ﬁggér:gﬁ"n
body portion and ravai fdihagampleut eamainsds then weighed in grams and the hagis aseight for the
the side wappi ng @maEeRiPisi calchldfed! The R&t §y0EdcE W FRtforRedSAMN of fhuFtithes fot 20f

the draw ngs. The side, wrappin | ements.are pleate di ng the sane
around a trapezoi PHFURL Otféﬁiﬂ'eb@ff’b?m‘?‘ﬁé“ galc}agzr ‘a‘b&)ﬁé‘“{e nt material is

CALCULATIONS

The equation used to express Flexural Rigidity is as follows:
G = W(L/2)3

Where G equals the Flexural Rigidity, W is the sample basis weight in
milligrams/cm?, and L is the length of the overhang in cm excluding the length of any
peripheral border. Results are expressed in (milligrams cm) or "milligrams-cm".

(2) Elexibility

The procedure for measuring the flexibility of the absorbent aricle is the
Circular Bend Procedure described in U.S. Patent 5,009,653 issued to Osborn (the
disclosure of which is fully incorporated by reference herein).

D. Caliper

The procedure for measuring the caliper of the absorbent article is set forth in
U.S. Patent 5.009.653 issued to Osborn for absorbent anticles having substantially
uniform caliper. If the absorbent article has a non-uniform caliper (e.g.. 2 hump or
other raised portion). the caliper of the raised portion and the surrounding regions



folded so that the portion of the pleats at the distal edge of the side
wrappi ng elenents overlaps 1.2 cm An 8 inch long strip of Fuller 2352
construction adhesive is placed on the backsheet of the assenbled mai n body
portion parallel to and 1/8 inch inward of the |ongitudinal side edges of

t he absorbent core. The pleated side wapping elenments are placed over the
adhesi ve. The side wapping elenents are rolted to secure the sane to the
mai n body portion. 60

Thekf ast eRer s ?lr e shduid bap@amgy frieasubed @&fg@?xﬁeﬁ:ﬁ\ciﬁaﬁecﬁédﬂ@alﬁﬁtoﬂ fo61 fadl A yd
napki n. The Fuller,; t ' i i in_a i ra tern .aroun
the perineter of tcﬁg_gr%w%lgﬁéf‘baégyrgggﬁﬁﬁérﬁgoéggglﬁ%ﬁ%e ﬁaWelff’égceAfreaﬁ%:&%W ¢ fetdner
adhesi ve patches 9adingHBAS peiprereainsshe samer Sushyr papesdareds seoht inngreatet deraiimm t he
end of Ithte core. Res emsant %Bﬁéa%ibﬁsfl-ﬁphﬂow?/sﬁﬂn;ﬁi@d Aﬁﬁlgﬁbh%&qugr%bﬁéa%HCt
i s conpl et ed. ecifigations o 1 ni she roduct are as
follows: Main BO&OI%I&%Z% tﬁ?’ﬁﬁs‘aﬂ%’fee?é“’g?h Haqﬁw \gﬁwqﬁﬁdtpqydﬁgre““ herein. In
Speci fications Padditiemgif th¢ maiped portion is more than 1 mm greater in caliper than2h©

[err] 4 Core |leng | 2T : . L err

Pad width at wi degﬁéwgéﬁﬁﬁ n {he Faliper,of the raised p°&&°'558‘63&“6%§§‘|d%' “é_’e'%%%‘_’}al
regi on (m) (nar r Sediffessage: in salipeg betnern pheiraisediporige andithevurresndingapartiofs is
second end regi on sg#tfakted ohfBoMPhereid i kha L i MedsBfen{chTiest.

65 [err] 1 Pad caliper (mmat 0.25 psi) At center region

3.01 [err] 0.07 At end reg on
[err] 0.12 Insert length

Tompressive Force and Resiliency Test 36 2.07

The following test method is used to measure the lateral compressibility
properties of a sanitary napkin. The sanitary napkin is compressed by a pair of plates
designed to simulate forces and constraints experienced during wear. In this test, the
center of a sanitary napkin is subjected to 6 cycles of compression along its width,
followed by release of the compressive forces. (This test can also be used with other
absorbent articles such as incontinence products and pantiliners). The distance of
travel of the plates and resulting force are measured.

(1) Apparatus and Sample Preparation

This test requires a constant rate of elongation tensile testing apparatus such as
an Instron model #1122 or EME 599A tensile (and compression) testing instruments.
FIG. 30 shows this test being performed with an EME 599A instrument obtained
from EME Inc., P.O. Box 187, Newbury, OH, indicated generally as 150.

The testing instrument 150 includes a fixed lower clamp 154 for securing one
of the compression plates and an upper reciprocating clamp 158 for securing the
other compression plate. Instrument 150 also includes a weight (4000 g) indicated
generally as 162 for biasing the upper clamp 158 downwardly.

Compressive forces are applied the sanitary napkin 20 by an assembly
comprised of a pair of plates 166 and 170. The upper compression plate 166
simulates both the opposite thigh of a wearer and the portion of the body contacting
the sanitary napkin 20 during use (perineal area). The lower compresston plate 170
also contains two spaced cylindrical posts 174 and 178, one on each side of the lower
body portion 182 of the lower plate 170, as well as a PLEXIGLAS viewing screen
186 mounted on body portion 182. These posts 174 and 178 hold the crotch part of



Insert width (nmm 67

Si de Wapping El enents Paraneters

Specifications Overall length at proximal edge (nm 220 [err] 5
Overall w dth at narrowest point (nm 46 [err] 2 Wdth of pleat
at distal edge (mm 10 [err] 1 Exanpl e 2
- Panty Liner or Light Day Pad Thi s I;Farrpl e describes a confortable,
hi ghly absorbent, panty-conformng liner or ['ight day pad for |ight

nmenstrual use, t ) = 1.d- ; ' %0 e | L. i
use. The conf orta"i{rgﬂg)cﬁiggtoé ? ?Hgarﬁq%tsbé%h%rﬂg?@%ﬁ“%f (Q{eréééftg}ﬂk?\%lgﬁw%? h S? 'ﬁ%‘e
panty, flexibilitRANSRICH fEun a panty andrgeovided ivathga SR tHbsc Rueithgr gpd for
absorbent core cospachmemgo thegpasens annm8yen web conprised of a bl end of 50%
FI BERSORB fi brous superabsorbent material and 50% Hercul es T-196

polypropyl ene fibers plhe éké‘&riaﬁﬁo%’é éhiaufgﬁ’n %Je&’z@? ELCH SRERRAW Fihs XLy d-
GA.). The core ig covered wth a carded nonwoven ) , )
61 pol ypropyl ene’XneBeizTing 1pshesn&iguresTiower platehdt compisesar basarl @l iwhich are

thermal |y bonded fesmedatpag dfaiph&dodelyes iah@d 72t thar re RRE @6 lsecdhre’ Bihte’ 1R to
I ssued to Megi son,

et eThe topsheet/core structure is_.then |la ted to
a pol yet hyl ene fi ?IW%A%%(%’E{NQ&&@@ it Rfrycdar 'f%oi“'ﬂ 'Ezflipp’ﬂr plas ﬂléd] as an
stret chabl e wat eruppe¢sbddylriostiqy B'S3batés mrovided witlea eativesly verved fabot 75mel t
adhesive. (An alternately preferred nmethod of applying the backsheet to the

absorbent structure i AsbpsniexhdpéRwa iIRFIOSEDYhEDNE peksireaks hid &Mody portion
167 that is provided with a concave, curved face 169. Attached to body portion 167
is a generally rectangular mounting bracket 168 for securing the upper plate 166 to
the reciprocating clamp 158 of instrument 150. As particularly shown in FIG 31, the
curved convex face 175 of lower plate 170 forms a matable configuration with
curved concave face 169 of upper plate 166. This matable configuration allows
upper plate 166 to move past lower plate 170 in close proximity thereof, but without
contact.

The plates 166 and 170 (and their constituent parts) can be made from any
suitable material that can be formed into the required shape (e.g., aluminum, Lexan,
Plexiglas). The weight of the plates 166 and 170 together must be significantly lower
than the limit of the instrument load cell to allow sufficient range for the force
measurement. The plates 166 and 170 should also be centered with the curvatures of
the upper and lower pieces lined up opposite one another. When the plates come
together during compression, there should be no physical contact between them.

During the test, the crosshead speed is 22 inches/minute (cm/minute). The gap
between plates 160 and 170 starts at a distance of 4 inches, and then narrows to a |
inch gap distance when sanitary napkin 20 is fully compressed. This equates to an
initial cross head setting of 20 cm and a final crosshead setting of 12.5 cm when the
dimensions of the apparatus are taken into account. '

(2) Test Procedure

A minimum of six samples of each sanitary napkin 20 is required for the test.
The release paper is removed from the sanitary napkin 20 and then the sanitary
napkin is centered on the panty crotch portion with respect to the seams. The
sanitary napkin 20 is then pressed down lightly to ensure it is secured. The sewn



directly onto the back of the absorbent structure.) The conbined | am nate
structure is then SELFed or ring rolled to provide the product with
extensibility. Preferably, the perinmeter of the product is not SELFed .or
ringrolled so that the product nmaintains a higher level of integrity during
wear. For exanple, a 1/8" perimeter that is not "SELFed" provides integrity
during wear and still allows the total produc® to stretch. A suitable
stretchabl e fastener, preferably a pressure sensitive adhesive fastener is
then applied to thebesaokstiedmdobf t}iaq;apnvaﬁlmclﬁ posisalard thah slid oftoake potes of lower
appreci ably bridge tkon 6 i tern.
The pressure sensi %ﬁ;'{‘}ge;s @slaﬁ?/g?q:a% aBF'n 'SS@M? %e%x &%QM&?\ &63[3\ o
femal e or valley pwithilsreadspointieg SEl/ﬁ!éth)ffomi ﬁ@?ﬂéqﬂllféﬁﬂ p\aﬁi MSWH Eﬁ)é@sﬂ‘ot

appreci ably bri dgecddfified Béttegn ﬁférﬁahﬂ”é'oﬁﬁ ahmehdomemnbyorﬁeﬁ Y ipkee $70." The

hot nelt adhesives onto t cks ee hen a

conbi nation of vi sé%*&?w;}‘a&ﬂ'a @P@é@&ﬁe “cfhépzﬁét 1B ﬁté&gﬁé;‘é%g"\‘/g"q er’i{tsgﬁ Srh%ﬁafféég%ed
areas of the SELFeghdol70rshogd abwébe 4patheeapart. I n ot her alternative

enbodi nents, the adhesive can be restricted only to the land or nal e areas

or undeformed r egi ons ghe bl ﬁ%hEQ&n%c&éd%de %x@@?@ Syzm'&% ddvrtrd %lnsn of
nmet hod of appl yi ng adhesi.ve onl tkg]gp]"?t r ace portions of the

pattern on the bac@Wé%ﬁa"Pgs“%P%rCMr tSP‘HE%Famo%aﬁ%g?%‘é’omﬂﬁﬁs@aqq ber
of the finished pr ﬁdhlc(ﬁmrrmmﬂ}essba) me@cﬁn;&bsaidah is t&eﬂWﬁa&iﬁﬂneﬂbWBMSd’tﬁhdsThQ'he

flexibility of theg 0
The produc%/ prefera’g{aggh }g’aﬁhgi“u %@es@gﬁg ”c%n Qtwﬂigkf r%g%gs
to about 3,500 ny- eawt@zrxdwakxmwxudﬁmw@\mmw ngﬁoraweﬂcmd f Floprisatbe tnitiap

(mg-cm/cmto aboulyidl) offhe th/aﬁmlapkm The¥srbe &t B{eOQHiCBf el Eéé%ﬁdé)ﬁfter full
provi des several advantages, Eeég‘,& por at.i on of rous AGMinto
a EJ\/P%d

product rather thafCBRIFICUE IBREdiztel ‘&5‘?{{3 i SREPHEYRCY §el?3(§e‘1)e‘s
ringrol | ed or SELFestoriet hothie coinpresdidd forsect uri ng t he backsheet attenpting to
perform such operations on products containing particulate AGM

Standard met hods of ap%ih)é} E@s oﬂ&é&ﬁll%??@tf%&é{r’? 1AL Béipr éé%b éﬁcﬁs"ﬁ%sreic%ed by

stretchabl e products wt g or 'texture
of ten been unsati sfeingrRjatpd @l&%é‘sﬁ'ﬁﬁa‘@@ﬁég‘i (A inchescrparth 5?’#@@@“%‘%‘ FUN

portions of the SEufefhpRésséd 0060 5dcBAksP A1l éhd of BO Secdhd LB sécBfdl birfipressidnasyge

amounts of - adhesi Vs sftaru?e@. The same procedure described before is carried out. This procedure is

repeated until sanitary napkin 20 has been subjected to 6 compression/release cycles.

Three dry samples of sanitary napkin 20 are tested by this procedure. Three
additional samples of sanitary napkin 20 are then tested in the wet state by pouring
7.5 ml of 0.9% saline solution into the center of the samples (allowing the sample to
distribute the fluid itself), followed by 10 minutes before testing begins. The wet
samples are subjected to the same procedure as the dry samples.

(3) Calculations

After 3 dry samples and wet samples are run, the following values are
determined:

(1) The average compression force from cycle 6 on the three dry sanitary
napkins,

(2) The average initial sanitary napkin width from cycle 6 on the three
wet sanitary napkins; '



62 the fastener transferring to the panty upon renoval of the product from
the panties The product descri bed above overcones this problem 5.
Test Met hods The followi ng are the procedures for determning

whet her the sanitary napkin (or other absorbent article) falls within the
scope of those appended clains that require neasurenment of certain
properties of the article. Al'l neasurggnents are nade on newy
packed, and unless otherwi se stated. dry (i.e., not wetted or soil ed)
absorbent articles. The a(3)i FieegvesddeUpeiceRf Wi thel A Jv&esarnnm%a%s fior
at least 30 mnutes and handl ed c%r eful#%fbo avol d conpressing, ~or :
otherwi se affecting the proptfaled ysingthrfolawming equati@ls ot her wi se st at ed,

all tests are performed at 50% hum dity and at 73[err]F, unless otherw se
speci fi ed on sanpl es t hat “hsansaryenepkic ovidiht+ dPles (imtial eamitanygnapkie rwidth avcledom
at 50%relative humdity andiﬂl%%$ﬁ51 h & (h%cgqr)i od of two hours prior
to the tests. The sanples are carefu I)Phan l'ed to avoid any stretching or
bendi ng of the same prior_to rf.or r{l the .fests. A Body
Cont act Several prbced 4 LRI R85 he rel ative amount of the
surface area of the body-facing side of the absorbent article_that is in
direct contact with t ke {follawing'test soded tot measgrietknarounte amatsobemartdewilleendy:
(1) The Lift Measyy i fgovkeSkrom BN it has bR Swbfiel MY QuliEsed Nfo use

. . 4
of alift neasuring test apparatus that Is s&?‘ge to roughly approxi mate
the various ar eas etsversslipasned pugrdifnmes (e busdeoent articie nust fit

adj acent in order to achieve close body contact. The lift neasuring test

apparatus conprises t be sampledseRlfbodhis 188 ipittecansird stabrbastearticié. e [ikhel abwarbent

approxi mate the lertiEfqu'?roQ'Edeh hﬁgxmﬁ’?ﬁcﬁ{esi% ?a%@é?{t Qq’gleﬁsjag}aﬁéroéoggirg arf ptﬁxesive

wearer's undergarnents contact during wear. & appardtus contains

| ongi t udi nal | y- or fastepescprsthe gamert-fagins sida Pf thraabserbent rariaielis qemeved apd savered e

the space betweenwith@iss®aTRE sainel #pplied to any adhesive on any flaps or side wrapping elements
if the absorbent article is provided with side flaps or side wrapping elements. The
width of the absorbent element (at its narrowest point if it is hourglass-shaped) is

measured. The absorbent article is wetted by dispersing 15 mis of saline solution

(available from Baxter Travenol Company of Deerfield, Illinois) uniformly over a
portion of the central region of the absorbent article 2 1/2 inches (6.4 cm) in length
and the full width of the absorbent element of the absorbent article using a dropper.
The absorbent article is allowed to set for 2 minutes so that any superabsorbent
material therein may absorb the saline solution.

The absorbent articie is then placed in the device 200 shown in Fig. 35. The
absorbent article 20 is placed in the device 200 with its body-facing side 20A facing
upward. If the absorbent article is provided with flaps, the width of the device is set
so the flaps are folded upward against the sides of the device. One side of the device
is then moved slowly inward until the sides of the device are 20 mm apart. This
bunches the absorbent article. After a period of 5 seconds, the side of the device is
backed away to the starting position so the absorbent article can be removed.

After the bunching forces are removed, the absorbent article is taken out of the
bunching apparatus and the bunching procedure is reversed. The reversal of the
bunching procedure can be done by hand or by a suitable apparatus. The bunching of
the absorbent article is reversed by gripping the longitudinal side edges of the
absorbent article in the central region of the absorbent article and pulling transversely
outward in opposite directions on the longitudinal side edges of the absorbent article.



and the crevice between the wearer's buttocks (the "gluteal groove"). The
ends of the absorbent article are attached to clanps which are adjusted to
sinmul ate the forces exerted when a worman's panties are pulled up to the
wearer's body. The distance that the m ddle of the absorbent article ®
vertically intrudes into the slit-like opening is neasured to provide a
rel ati ve neasurenent of body contact. 81

63 APPARATUS Lift Measuring ‘Apparat us The lift measuring test

apparat us conpri s@stheiréversal of the bunching. the portions of the absorbent arﬁ?&l@ﬁ:@ﬁe@&&omd
PLEXI GLAS arranged.as sho FI GS.

in . . . -
18-22 The Lift ng?nyéa%ﬁ%fpg'&tdgat%@b(ﬂgéas in any crimped area) should be gripped so that no gy

i nsi de surface 10€pkcesnare exeitate dsectlf amethe absorbent material.  If the absorbent article is
100B, a front porpiRikedQ e t , e

100D bicARed W 83 ride BhapBg | Hinis then the gytwardly-orienied forees,
i denti cal should be applied to the distal edges of thesftaps o side ayrapringclpnente s Tho 2

and. éOﬁ v\/\(f/li ]E:h135 reversal of the bunching is accomplished byhadifz @n hﬁl}l(ﬁm dﬁ" fgfceflmémm
\?m\(lamn gssengl ed i nunbum:hes or straightens out the non-absorbent poni@ﬁ%ofigﬁ&ggﬁﬁm article gmt? m

rel ati onship as sHweabsdrherfipgaiond.8e the extent this can be done without directly contacting2fe

and a radius of Cyskplef Fortibnd)fiff the dteA where is is gripped i
surface of the arguate ?eceg,) J ‘zas Shour 1 15 gnpped.  The force applied should not.

FIG 20), of 150 ever. g se tugh #5ciotdestgey Hie integrity of the absorbent article or any of its
PLEXI GLAS support compenedd6 are nounted on
the sides of the arcuate PLEXI GLAS pi eces as

shown in Fig. 18. The [ . .
mount ed per pendi cul ar I-@g?}g&{’hg {hgﬁ*?ﬁ%?eg“ gliergxgrg s then measured at the same place a width

so that the bott ofcamsenmt wap initialiy sakenp The diffefepce in the two widths can be divided by

hel d at least 20 gy ismeVRidihe prabide aQRradiagdwhich represents the Wet Bunch Recovery
of the absorbent article. This distinguishes the absorbent article from thick airfelt
products which have a high degree of irreversible wet bunching (and a low Wet
Bunch Recovery). The Wet Bunch Recovery also provides a measurement of panty
assisted recovery since during the unbunching portion of the test, the absorbent
article is grasped by non-absorbent portions such as the backsheet which is typically
the only portion of the absorbent article which is directly linked to the wearer's
panties (or other undergarments) and the forces exerted on the absorbent article at
this stage simulate the forces exerted on the absorbent article by the panties through
the panty fastener when the panties straighten out.

6. Other Alternative Embodiments

While several preferred sanitary napkin embodiments have been described,
numerous other sanitary napkin embodiments are disclosed in the literature. These
could be provided with the panty covering component of the present invention.
Some of such sanitary napkins are described in U.S. Patents 4,950,264 and 5.009,653
issued to Osborn on August 21, 1990, and April 23, 1991, respectively, in U.S.
Patent Application Serial No. 07/915,202, entitled "Curved, Shaped Absorbent
Article" filed in the name of Johnson, et al. (PCT Publication No. WO 93/01781), in
U.S. Patent Application Serial No. 07/874.872 entitled "Generally Thin, Flexible
Sanitarv Napkin With Stiffened Center" and Serial No. 08/007.207 entitled
“Generally Thin, Flexible Sanitary Napkin With Central Absorbent Hump" filed in the
name of Osborn on April 28, 1992, and January 22, 1993, respectively, in U.S.



the test apparatus 100 is placed. The
arcuate pieces 102 and 104 are connected

by a pair of hinges 110 that allow the arcuate

pi eces to open 90[err]. The arcuate pieces 102 )
and 104 are held together at the transverse

centerline R of the test apparatus by a magngt

112 when cl osed. The arcuate pieces have an 8

3/8 itncg (I21t2 mPit@ﬁtgAﬁﬁlFHa{(*n@ﬁ ﬂpﬂlﬁlgi\i@;“bfﬂib!%T entitled "Sanitary Napkin Having A
oriented slit-Ii 0 l. r "sji . as —

measur ed al ong thgleétgg g.é@ag é\ﬁgflbelr hg}egulflst?ixa(ggme of Ronald McFall, and in U.S. Patent
surface 100B of t AeplaagoratSerigi No.e8§/1701487 entitieds"Sanitary Napkin Having an Internal

linearly in w dt hﬁﬁ%gge(gorﬁgagn@ﬁt" hﬂﬁ irpﬁ{?gﬁﬁl? glfl ?ergfnan both filed on December 20, 1993.

114A of the slit arest to
the portion 100C of the test apparatus (the . : 64
portion of the appar af D& Ra{PAY linst andepantiyner” refer to absorbent agisles thaharedese

front of the wear bilky thandyanitarg dapkins which are generdliin wbmt bye wadrichi twdeh4iReip |
the slit |ocated

. near 0 rear LOOD of the a rat us.
The spnatprcody SHEREERtas ey b SipaliiEctRba Al
slit 114 are beveindd SaPatent 4573876 enttted: "Rantilineg issued to Osborn on Agrililf. 1988w der
on the bottom surface 100B t han ~on the top surface of the

arcuate pieces. Both The term “incontinerR@@&ichf" refets & pidslidddetdabmémy (A8 held in
The arcuate pieces, have additi.onal chap front_.and

s t th
rear of the slit B29PY,AjSispensign system o Qoemestypg‘osr“icgﬁf adelyy Brnﬁ‘etl‘llfg)‘ inserts for

| ongi t udi nal cent absbrbeet aficles)@apacity boosters for absorbent articles, briefs, bed pads, and the
like, regardless of whether they are worn by adults or other incontinent persons.
Suitable incontinent articles that can be provided with the panty covering
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 issued 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 (PCT Publication Nos.
WO 92/11830 and WO 92/11831, respectively, both published on July 23, 1992).

The disclosures of all patents, patent applications (and any patents which issue
thereon, as well as any corresponding published foreign patent applications). and
publications mentioned throughout this patent application 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.

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit and scope
of the invention. It is to be understood that all of the limits and ranges specified in
the foregoing description of the fastening device 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 6 and about 42 g/m2, all narrower ranges, such as



slit. These channels provide a mechani sm Wi thin which the

bolts holding the clanps 118 can slide to adjust the position
of the cl anps relative to the slit. The arcuate pieces 102
and 104 are provided with tape 116 which can be N
marked with indicia to indicate the proper position for

cl anpi ng the ends of the absorbent 83 article in clanps 118.

The front arcuate piece 102 of the test apparatus is also

provided with a pabetwedn abbitekd-and about 40 g/m=, and Bervess almnald yndcaboueid FEXEELAS
pi eces 120 y be clalnilov3f SnduBh G Fare®s BRRIE S ard stk A ELs tﬁerh@ry a
2D havest he Cont | t

maj ora. The curvégapleces ) _ gur ation shown
in Figs. 19-21 andntepded to cover in the appenged Slaimpaiksush shangesrand mdifications|thap are

The WidhiN €l sRbRCATIhia IvertRt er ed about the slit and

are spaced 36 nmapart (on center) as described in Table 2
and their rear end edges 120B are spaced fromthe rear end
edge of the first arcuate plate 102 that is defined by the 8

angle g described in Table 2. TABLE 2 - Dinensions of Curved Pieces
65 D nensi on Size (in nm



a 7mm b 16 mm
C 33 degrees d 16
mm e GWW

f 36 nm -

o dearees ver g S AL

sanpl e (including weight of cl anps
(described below)). Canps 2 spring-| oaded,
finger-operat ed 2 Whaihs Claimegyis: wi de

cl anps (Boston No. 2 clips manufactured

by Hunt Manuf acturli ng @&a. abs&badtesidlé Fs, wé\i.nﬁ‘g Jn an undergarment. said absorbent article
for securing the absorlgg

|
appar atus using bolts w é‘tg &I C}’iﬁquéaq &'Beﬂﬂ%fﬁﬁ%@ Cﬁl?dg’?mﬁ%ﬂﬁluf"éﬁ?gﬂ? a

Constructed accordi ng tlr@n%tsadhmmnmmgdﬂl g trafeyeise @irection, a first end region. a
22A  PROCEDURE = sechhe eﬁﬁ @ﬁearaaar&htrmyﬁ&ﬂ mqao@ayba»d&ﬁ%amr&@‘%&r%aﬁﬁ on
t he garnent-facing &deﬁg% %{Esor ent rgb I's removed prior to

begi nning of the test & $Fepaisind fegion.s2 %‘F‘é"ﬂ‘ THElR CABPBYAS pr i Nk ng
talc on adhesive fasteners to mnimze the effect of the fastener on the
test results. (Unl ess aotraer hode moradredomptisisg e piquids pemioai ltopshedt. a liquid
procedures described '%ﬁéﬂnﬁu?ﬁﬁ&sgée?atah@nan) bsorbent c-gﬁee p%g 16:9: rbé?&/eénh‘iaxd

absorbent article is first measured 1 n accor ance W t
procedure set forth in'®shest and saidBacksheetsaidcabporpent aﬁ?&ﬂ\a@ﬁ\@ﬁ%@ ‘ar‘@tt"aﬁen

The caliper of the poi rkiefdiblemwhartimsaidnhiia lbd@y panzbhmaﬁbmﬁmmm@atdarﬁérsmhs
measured. A neasurenent ,of ltgeﬂgﬁortlon %L Eh %bsor bgnt articl e, havi r;lg

smal | est caliper, such"4§"d# &5 MEFTUERE 25 Eediyants Deieet tWo marks e are
absorbent material is aade ohakidbacksheer on opposite sidesuoh analof paid Fenteflines.call ispdr
o e end [ o0 ons +, Hail B0/ St REAU el 86 B! difeds®A ARy Vot B is

sanitary napkin that typica conme .1.ntgQ cont
greater than said 1nitial dxmenswn as measured by measuring the distance

between said marks during wear of said absorbent article in a direction
parallel to at least one of said longitudinal direction and said transverse
direction.

)

An absorbent article for wearing in an extensible undergarment, said
undergarment requiring force to extend said undergarment 5% in one case, or
10% in another case, said absorbent article having a longitudinal dimension
oriented in a longitudinal direction, a transverse dimension oriented in a
transverse direction, a first end region, a second end region, and a central
region disposed between said first end region and said second end region. said
absorbent article comprising a main body portion comprising a liquid pervious
topsheet, a liquid impervious backsheet, and an absorbent core positioned
between said topsheet and said backsheet, said absorbent article characterized
in that it is extensible, wherein said main body portion has extensibility with a
component in a direction parallel to at least one of said longitudinal direction
and said transverse direction, and said main body portion requires a force to
extend that is less than or equal to 1.2 times the force required to extend said
undergarment in the same direction.

An absorbent article for wearing in an undergarment, said absorbent article

)

having a longitudinal dimension oriented in a longitudinal direction. a

transverse dimension oriented in a transverse direction, an absorbent surface



66 wth sensitive areas of the wearer's body (such as the gluteal groove).
Maki ng these regions of the sanitary napkin thin has been found to be very
i nportant to the wearer's confort. The maxi mum cal i pers are determ ned by
taking a sufficient nunber of caliper nmeasurenents at different places over
t he absorbent article to ensure that the caliper of the portion of the
absorbent article with the largest and snall egi calipers are neasured.

The anount that the absorbent article will extend under a 3 14 gramforce

is then measured. This iafead®@sitedd ¢adi rbraaéeeoﬁdh&dtrséanamaaf@énuél lfeQBn%ﬁPgﬁed

different type of absorbent art..c teste absor ben

used for the caliper medSyfs SMWSA’?‘ e'H‘l Wd@& S&ste&’o%‘éﬁ&dr £§240n, 53id raagrbent
article is used for th| srtivkEasompeisiegt . The second absorbent article sanple
is placed with the body-facing side 20A of the absorbent article 20

adj acent to the outsi deasmafrﬁ%%dy]-%ﬁlm &Hﬁnﬁﬁ%%athg :E'-Féﬂz@ufﬁoﬁ’éh@éxe% ?Euxﬁlhe

testing apparatus as shown In \H% ent Partrcl er unl &
is provided with flaps GPPLYigus Jhagks ‘Fet‘rg aB‘F cAfe APSOTRERt {CORE POFRPnSd: b?‘&?%ﬂars@dor

rearward of the main bodypshéet ahé said backiskeet, IsStd%EtirBér@drtlt:MﬂaiaHﬁhihﬂ' ihYthatid 3

respect to the transver erI Ine R,of.the test a par
absorbent article has f%g‘ﬁgsem erelf gaid main body moz °z§‘bg B¥ k‘?ﬂéﬁé??ag‘ 3%

centered on the arcuatelpp ainféglosiwamlak tot #tdedst ape pHsaid langitwdina giregioe|adeats)
transverse centerline C‘i’ﬂaﬁ@'eﬁlgsdxﬂétﬁdﬂ Wﬁoxﬁrd%ﬁﬁ}é%ﬁ%f%@txﬁﬁﬁ O(% E’?HB?]EQEihat

t est apparat us. at the front portion t est
apparatus is set so that“‘“gf‘}?zSo c?ﬂéafaéwedﬂlc"?fﬁ@ clanp i s spaced 150 mm
fromthe transverse centerline R of the test apparatus (as neasured al ong
the curvature of tHe i ngindabsembedtartclé fadxReanihg tihen uaddrgampr] sdidi absorbEhe agicianp
118 at the rear portiony D S Sl [ S t he
sane di stance fromthe tgngn%)ver‘% cena E‘FQRR&LQ%EP&P% Q lbﬁg{uhéal( g‘?&?g% ?h
rear portion of the t esltraai)’ﬁ’éfF wxon oriented in a transverse dlrectxon, a first end region, a

second end region, and a central region disposed between said first end region

and said second end region, said absorbent article comprising a main body
portion comprising a liquid pervious topsheet, a liquid impervious backsheet.
and an absorbent core positioned between said topsheet and said backsheet,
said absorbent article characterized in that it is extensible, wherein said main
body portion is extensible in the following amounts: greater than or equal to
3% in a direction parallel to at least one of said longitudinal direction and said
transverse direction under a force of 100 grams f, or greater than or equal to
7% under a force of 200 grams f, or greater than or equal to 25% under a
force of 800 grams f.

5. An absorbent article having a longitudinal dimension oriented in a longitudinal
direction and a transverse direction oriented in a transverse direction, said
absorbent article comprising a liquid pervious topsheet, a liquid impervious
backsheet, and an absorbent core positioned between said topsheet and said
backsheet, said absorbent article characterized in that it has at least one of the
following characteristics:

(2) when a 2.5 centimeter wide longitudinally-oriented strip of said topsheet is
removed from said absorbent article, said strip is extensible in the longitudinal
direction, and said strip has a secant modulus of less than or equal to 6
g/cm/% at an extension of 25%;

AR A



A piece of tape is prepared for each end of the absorbent article. The tape
conprises a folded one inch wide strip of 3M nmasking tape avail able from
the M nnesota M ning and Manufacturing Conpany of St. Paul, Mnn. The strip
is folded | engthwi se as showmn in Fig. 22 so that it extends the desired®
overall length and all but a one inch (2.54 cn) by 1/2 inch (1.3 cm area
of the adhesive is covered at one end. The tgge is used to equalize the
results for absorbent articles having different |engths and to negate the

effect of the different(b) nglelh atidpaset hAAMe Bddyth@nd Aot GRE L affent ARingRaENt
side of the article.

A first fol ded piece of*PefiB spid eaumpnt-facing faepf spid tonsheqt i aytashed, Ayming 6”6%%&7
its exposed adhesive seweid esodmnt baickf fa nebodydatig ficeooft amnudervirighebsorbent

absorbent article in ”}.%ﬁrg% fhg oﬂﬁéﬁéd' &%Qeeﬁ-]es'ai‘a"\(oﬁﬁgetti?ﬁ sQfd*ﬁ"cks‘ﬁQQ 2fq 1 he

tape can be gripped b ‘r’f{ front tiron of the test apparatus
whi |l e the absorbent ar tqn(‘:l“é longit %ﬁ"é‘d’"&%‘é‘? Sfr’fi?e°t%?’éq ‘%b“éf &pq,gaid underlyingrp o

end of the first fol deccopipeaent odret @peved fireh ki@ datisorbbfeariale Mehile tiegi rgnaiii de
of the absorbent articl '

e sed adhesi S
adhered to the absor berft faChetraEig Rh cH"Erha'fd é"?? he(?{eﬁ'{deﬁﬁgdmég??ﬂ F Wem"em\f‘g"e
| ongi t udi nal cent er| i nea sskcantimeodabis of frss thap or iequab toTh @/canith, aid priaferablyplessethian

adhesi ve section neares§; ;b8 t@|§/@‘{/o/ota{1ane§@ﬁs,gnr@{25% Il go in the clanps
aligns with the nost Iongltudl nal Iy remote edge of t he fastener on the

garnent-faci ng side of (ic e absor emt‘: article as sha wn‘i t% | f
absorbent article is ndf SHEE2 Tﬁ”‘ﬁe FARVERSEly-opfntpd S rfB?lt“—"F‘B%’]eﬂ’gm
side, then the exposed @ameseme dssdbedim ¢f) orhéb)faboed ipkaemibld it dpetrarsverse

adhered to the garnent-gfaghng, Shee, ?{]caﬁﬂﬁo&l}?&%ﬁ@&aﬁ hd ?%ﬂ%trgca%}em\# Eﬁ{f the

di stance inward fromthe portion of ment
the end edge of the abs%F%ﬁ{'OWSe‘Plﬁ‘P @mppn@t y@wﬂwemm-hm the| lengitnginal aﬁl‘h

Fig. 22, the line U dert@é:@serfa difeetion haes@rmhneﬁ&@uﬂftoa %/é‘tﬁ)“/ﬁrﬁi‘éfeﬁblytekﬁh@rﬂdr
edge of the absorbent rrat LS absorbentfzgx,%tlc

g/cm/} at an extension o

(d) wherein said topsheet has a body-facing face and 2 garment-facing face
wherein said garment-facing face of said topsheet is attached during wear of
said absorbent article to a body-facing face of an underlying absorbent
component positioned between said topsheet and said backsheet, and said
topsheet and said underlying component are extensible at least 25% without
tearing or separating;

(e) wherein a 2.5 cm wide longitudinally-oriented strip of said backsheet is
removed from said absorbent article and said backsheet is extensible in the
longitudinal direction and has a secant modulus of less than or equal to 8
g/cm/%, preferably less than or equal to 6 g/cm/%, at an extension of 25%;

(f) wherein said backsheet has a body-facing face and a garment-facing face
wherein said body-facing face of said backsheet is attached during wear of
said absorbent article to a garment-facing face of an overlying absorbent
component positioned between said topsheet and said backsheet, and a 2.5
cm wide strip of said backsheet and said overlying component are removed
from said absorbent article while they remain attached to each other, and the
backsheet and said overlying component have a secant modulus of less than
or equal to 8 g/cm/%, preferably less than or equal to 6 g/cm/%, under an

A

extension of 25%



The second fol ded piece of tape is adhered to the garnent-facing side of

t he absorbent article and clanped in the sanme manner as the first piece of
tape.. The other end of the piece of tape is gripped in the clanp 118 at

t he adj acent end of the test apparatus. The nut on the clanp 118 at the -~
front portion 100C of the test apparatus is tightened. The nut on the clanp
1 18 at the rear portion 100D of the test ap atus is left | oose so that

it can slide freely. Weights 124 are hung fromthe clanp 118 at the

end of the absorbent arig ; b (e f. the . ratus .
(where the nut has beent%?g%gr?\i% 'E%ﬂggﬁé%}g‘{%’b‘?gs}“%‘V‘Sﬁg‘é‘t"f" 3‘%}%8@??%&93"1
(al though a short | engt R2Gsheehand pyeglving bseibent rgmpheenives tamoved 4asmay(et gnifict

part of the rear porti osbcl@f)Rndbaid bakbiRet is MRAFE HSthe SraffleWe dir8ctfonting 3&5 f‘% .
ied W

The wei ght should not b [ . hor . shoul d a sudden farce be appl

the wei ght when the padgﬁcg"tﬁgézﬁﬁ'ﬁéu%tgﬁtl‘& BHGmeEne %\Veba@FPgH’eochaS“ E’«Sg‘b‘Hﬂgfﬁhﬁe

nut on the clanp at thebscksheetyn theilongitudipdind trandverse diséctiap desatthan or 2qual to 8

ti ght ened. The ' A ' 0.
‘é\?ﬁcﬂlh%‘ prefetdb 8R4 of ée]{%gﬁ{aﬁfg é:?ﬁvni’ & 4 %&sfgh P8,

rear portion of the te 6ngew ce pldces a str orce on e sorbent
article so that the abs ent article tends to want to forma straight path
between the clanps. At this point. the

68 absorbent article wh)l whevie sait backsheek amd smyneAsdhedv dveiying R@mpbhdnt afre

t he absorbent article i L&Vl . 1 est ndi tions.
The test apparatus 100 ?}g&?ﬁ?&%ﬁeaﬁ{ é%r\gﬁédgpgeﬁ“g %E ﬁ%\é}&?‘wg’r% dfgasoahseittt’gﬁess
support |egs 106. The P ne&nber cali per neasurenent device is then used
to neasure the distance the absorbent article rises within the slit from

the outside surfacé 100Bnabsarbemt anicleafor webkdvigeta 4n! itRickamment N@)d absorbent arkéle

Pin Chanber 128 conpri Saﬁra%te?iggaein%étqt ﬁasoé ! }nlegsﬁre%fin rall?ieragt\’\c/m(elpogiticmn a Lift
Test Apparatus, said Lift Test Apparatus being comprised of an arcuate plate
having a transverse centerline, an inner surface, an outer surface, said outer
surface having a radius of curvature of 156 mm, and a longitudinally-oriented
slit at the bottom of said arcuate plate which slit is 212 mm long from its front
to its rear, wherein said slit varies in linearly width from 6 mm at the front to
19 mm at the rear, when said absorbent article is clamped in said Test
Apparatus and a weight of 314 grams is applied to the end of the absorbent
article at the rear of the Test Apparatus, said absorbent article having a Lift
meeting at least one of the following criteria: (a) at a first position located 47
mm forward of transverse centerline of the Test Apparatus, a lift of greater
than 3 mm, preferably greater than 4-mm; or (b) at a second position located
17 mm to the rear of the transverse centerline of the Test Apparatus of
greater than | mm, preferably greater than 2 mm; or, (c) at a third position
located 70 mm to the rear of the transverse centerline of the Test Apparatus
of greater than 3 mm, preferably greater than 4 mm.

7. An absorbent article for wearing in an undergarment, said absorbent article
having a surface and a main body portion comprising a liquid pervious
topsheet, a liquid impervious backsheet, and an absorbent core positioned
between said topsheet and said backsheet, said absorbent article characterized
in that it has at least one of the following characteristics:

(a) when said absorbent article is placed over a full-scale cardboard cutout in
the shape of the crotch of an undergarment as shown in Fig. 28. said
I
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di aneter), spaced apart, vertically-oriented, |ightweight (28.4 ng) pins
146 arranged in a row across the device. The pins are novable in the
vertical direction. The Pin Chanber case has a glass window in the front
and back so that the height of the pins can be observed when the Pin °
Chanber is in use. Aruler 148 marked in mllimeter increments is provided
along side of the pins prior to the placemenig of the absorbent article on
the test apparatus. The Pin Chanber is positioned over the test apparatus

so that it straddles tRedb&sl BRBAMPiRing AediBRTILISHRIS Aladde! BTINEE. IS
di stance the pins dropa}ug t he bottom: ur,?aﬁgggg;%the arcuate plates is taken

at each of the desired?&at faithsurtaceQE said AENRIS CRWATY ONe OT tTARre A stBE i ne
val ues for the test. TéllowigSiraascsf shidecapibosrd dbuayut:aloast@0%b el ey tbfabarea of

baseline is then neasur y L. b | NS W t bsor ben
article in place. It sﬁ%?'@ %ggdqn%t‘éﬁlle? a.tO/?ﬁfel;hglet?{gi .’%‘% égse%@u%hg{ PitalteaSE
several pins may drop BeYamfdhe torabareeigbrsgions €iaed €L pt at various |ocations.

| f that occurs, the reading taken is that of the highest pin. The
first measurenent is tgkesheatsaid aBYrbnt hftidle id Slade@advea full-saate taaverd c@butihe

transverse centerline of, the test aratus., This distance is.intended to
correspond with the | a??eas}glpga‘)fo ev%cgt&grofsaanWygam 33543‘%‘491 & g‘ﬁa#@e,sa'gnd
the following two di st &erdboaréasiout nemprisingr 2 paie af side ¢dgéso rarht dfesaplisidaedges of
the inside surface 100&%51@2&@% sBRRATRE ¥Psald Iﬁasrb%mh%&e BRI HEYBRA Saili S

taken at a point that is spaceq 1/ to the rear of the transvers
centerline of the test S4pgdgesofsad msﬁoar%cqtmtéﬁ@eﬁv%atéwtﬂégmdprﬁﬁmw%e
wearer's perineum The ldak 150 niveasfuliecsiderddgessofis#iB esrdbdardcgpoutnt t hat i s spaced
70 mmto the rear of the transverse centerline of the test apparatus. This

I's intended to corg espqnd. t VWRR \earife i Ve es
are recorded. The 8f or e%_?]b\g%%rgrgce l!ll’ e i?’géapﬁe%gg%%g&%gg%&?bfag .a%;P ﬁ?t%ﬁ‘r%rgw
representative absor bedevies 13 denggudimahedimppsinn eEemed diehtlengBidinaindigecsipe ehen
a¥er ﬁgeld to provide a Y@h#rsk mdnsien |eHEﬁ2te<an E%( h@ns@&%@lﬂi?é&ﬁbnﬁ% Fits€ |eﬁl~'l' ?ég%&@ﬁh
'CI)'opts h: et ocations. second end region, and a(ce)\tral regtno%n 1s|pc>|§edI bte &&n Said restt end’ regitone

and said second end region, said absorbent article comprising:

a main body portion comprising a liquid pervious topsheet, a liquid
impervious ‘backsheet, and an absorbent core positioned between said
topsheet and said backsheet, wherein said absorbent article charactized in that
it has at least one of the following characteristics:

(a) wherein said main body portion has a Flexural Rigidity of less than or
equal to 25,000 mg-cm, preferably less than or equal to 15.000 mg-cm, more
preferably less than or equal to 5.000 mg-cm, and most preferably less than or
equal to 2,000 mg-cm, and said main body portion is extensible at least 3% in
a direction parallel to at least one of said longitudinal direction and said
transverse direction under a force of 100 grams f.

(b) wherein said first and second end regions have a caliper of less than or
equal to 4 mm and said absorbent article has an absorbent surface area of
greater than or equal to 120 cm2, preferably greater than or equal to 200
cm2, and a Flexural Rigidity/Length ratio of less than or equal to 25 (mg-
cm)/mg, preferably less than or equal to 15 (mg-cm)/mg, and more preferably
less than or equal to 10 (mg-cm)/mg; or

LT



The procedures for neasuring the extensibility and "set" of the topsheet
and any attached underlying conponent are as follows. To neasure the
extensibility of the topsheet. a one inch (2.54 cn) wide strip sanple is
cut out of the absorbent article parallel to the principal |ongitudinal *
centerline of the absorbent article. A second one inch wide strip sanple is
cut out of an identical absorbent article parallel to the principal
transverse centerline of the absorbent artic%®. The sanpl es should run the
full length and w dth of the. absprbent artlclli Any rlrre r seal, such as
a peripheral crinmped alBaherginsad theroepAstsie A b b%éﬁ%ﬁ?éﬁf"—aé’fﬁf@}%
are peripherally joi nethahcmgeqhﬂnmﬁ@ am# aranass thard or eqmy axd 100Tbre? raadrai Miéxugal

sanpl es shoul d then eagxgonﬁ bitafho %He's?th‘m'o?lé%ﬁ 94 ll'gj?r?le%rrﬁftxr[ét Ereﬁéraﬁlbqo

topsheet material, pos or nor e conponent hat I'to the
under si de of the topshé‘éﬁ‘cﬁ‘ﬂf"@r i8¢ said ‘&a‘f‘awltm(atés eeensiblen s fag 3z 2

. possi bly sone strips otireviderpaydlieg i€ amenenhe dfhvald mdtmmrdureecm Bnd said
o he! per et er Do ffnd @98 BEElaRTARE, Hre bt O arlid SRLKH 590 shibe B
to the strip of topsheetenrmongrireferabiythinera chlipercafl lgssghan B aimez otal &apacity of
di scarded. The sanpl esgfeaieP@ndhSE&d eduldl wemt gﬁhscﬁ{ﬂf’ﬁemﬁ d?&ﬁ.eh&ﬁhra%%

strips of topsheet rraterl al _.and any conmponent t relai n
attached to the stri psgwtqgﬁgﬁéé‘l“h’é’t'e?f’% -cmy/cm. The ends of the sanple
are clanmped in an | NSTRON nodel 1122 tensile testing apparatus avail abl e

fromInstron Engi Reeri Ag absorbent artiaben favfwedeing dman adesgarmentn spich alisorbreahartizle 5
cm wide clanps. ha\;[lif Cko@xgﬂﬁdxﬁafl &lnxgnsﬁcﬁxn%hlﬂﬁe& qﬁ df rlo!?{ltﬁdlﬁgt ti(?ﬁcu%nata

they will be pulled away her I n opposit
they will pull at an aHgPverse dirgpsige griewssd in arﬁensyarﬁprigecsmua firsh end £agiask ad

in the clanmps and the edcandedibre bﬁsﬁ\BFaQ:eﬁtm% nQBsp‘éHédeeﬁk&ﬁtsmH(ﬁrd%ﬁd/ﬁgionany
et hodsy . The ‘sampl o Ea'%cﬂfaaé"ascoe § 8 ateich, S pearfie el prGerisig g . body
the free end) of the cpamps camprisinga liquithesrviobs mp)shaparliqmd impervious feackgbesy e
length of the tensile Eﬁc?éx?ﬁbsio?oeﬁfaéorgkogn&eh '?;QR@e%n sdi H‘?oﬂsﬂ%eg afi®kdid %Fcktsﬂéaet

testlng apparatus is tare to zero g p0|n agrn col ectlng
data is set. The el ong&tid @psoruent articke shasactgrsed gn that tds extensible. syheesen sd maip

inch per mnute (2.54 aadyopcsmeh M:@éns;btf@edtafm@n B0k 4 Bickction ﬁa(rﬁm(llo fah&east
sanples 25%is recordeg th

nd
at 25% el ongation (defi neap%lég ﬁqgﬁ%qs%al 8" °$'°F ﬁ%‘?ﬂ“ﬂérg%ﬁv g%g‘o%ct%cgr&"d adf%l'clé
origin and the stress af l%gtamsmglaabmhmcgredas ewidthadd 2 Wet Bunch ReCOvefY of

greater than or equal to 80% of its width, and said absorbent article
preferably has a Flexure Resistance of less than or equal to 700 grams, more
preferably less than or equal to 400 grams, and most preferably less than or
equal to 250 grams.

10.  An absorbent article according to any of the preceding claims wherein said
liquid impervious backsheet is joined to said topsheet along at least a portion
of the periphery of said absorbent article by a liquid impervious peripheral
seal comprising an adhesive and a plurality of spaced apart mechanical bonds;
wherein said joined portion of said periphery and said peripheral seal are
extensible.
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70 The term "set" as used herein, refers to the anount of permanent
deformation (as a percentage of the original sanple length) remaining in a
sanpl e after application and renoval of the indicated strain. The
set of a material is determned by pulling a 1" wi de and greater than 2¢
long (so that a 2" gauge length can be used) sanple of the material to a
given strain in an Instron nodel 1122 testing apparatus, using a crosshead
speed of 1.0 in/mn. (2.5 cnnin.). The sanple is nmounted in the Instron
grips so that the axis of elongation is parallel to the |ong dinmension of
the sanple. The gauge | ength of the sanple (the distance between gripping
points) is 2" (5 cm. The strain used for this particular test is 25% That
is, a 2" (5 cm gauge length sanple is pulled to 2.5" (6.4 cn) and is held
for thlrty seconds at that strai ABJORBENMTCARTICIESet ween the grips is then
returned to 2" (0% strain on the sanple) and held at this position for 60
seconds. This cycle is then repeated,éﬁgﬁggﬁégent set is determ ned as the
first point on the strain axis where to elongate is greater than
zero during the second cycle. This is illustrated in Figure 27. An average
percent set for three sanples is reported. B. Area Cover age
A | aboratory nethod of approximting the anmbunt of panty area (or area of

h f und .
QITT cardboard curnprEit sty Shfes inily ARG BRIIALS 6 ROEMTRR
The cardboard amdmﬂbetdsthahar@rpémed@cmmwu menhanismn forimasintainingrthg absgbenthe

cardboard cut %‘iwléshﬁwaoﬁtﬁc:t':w&h the WeRtAS 80y ad pﬁééﬂaﬁi@m@“wﬁcﬁ‘%@ldé fhanty
that a sanitar ap in.l eneral | quired to cov duri ng The
particul ar outd e'Bfam?ﬁe‘”’gbﬁWm(Y?%taéﬁ‘%%\ﬁﬁv?rnm usz@"?‘@‘ﬁr ég rearare
panty when a Waideraiitse Elottiing, bediiig eftdfrofsofling! he nmore extrene cases
encountered during wear in which t he panty is stretched to a relatively

| arge size, particularly at the rear portion of the panty). The side edges
of the cardboard cutout represent the elasticized side portions of the
panty at the | eg openings. The neasurenents of the edges of the panty made
along the curvature of the panties on the wearer's body (a three

di mensi onal conpl ex




curved surface that

is curved fromfront to back and fromside to side).

Fig. 28 is drawn to scale, but is reduced in size fromits actual size. The
width of the cardboard cutout as nmeasured al ong the dotted |ine should be
3 inches (7.6 cn). The space between each nunbered |ine on the side edge
cutout shoul d be equal /@40 nmmin the full size cutout.
Fig. 28 is also covered with

71 a grid of 1/4 inch x 1/4 inch squares which are useful in determning
the area covered by the sani-tary napkin 20 which is superinposed over the
A cardboard cutout for use in the test can be made by
enlarging Fig. 28 tm%—de & ernand ustng 99 as a t&npl ate

of the cardboard

cardboard cut out.

for the cardboard cbtout The cardboard cut out dhoul d be 2fd rom .
cardboard that is stiff enough that ' L tﬁe

not rin @7f or mance

of the test. The bardboard cut oyt~ aiconsis unde gar nent
crotch (or "panty cro x) Size #0Or o nga g the4ggvera |@bgrent
absorbent articles. The/absor. eﬁ aft\cl g i centere iAh 1ts
transverse cen%?rl ne bet The 1) “tihe T efts Fig.: P8 if
it is a symetfit~Jfoduct I he absjof pet a'tlcle } Wl.i neal ,1 it is
general ly positiong 0 i /seilli ne\r i/l oflgh
narrowest port6@nROf iA’S s OT DEMt_Cdpmati dl“' cent er ed \bet ween
the two lines on Fig iR i ; . ¥ xeR§0 the \cqrdboard
[/ iff=Ts T tY during

—arfrcre fas T Aps of S|de Wr appi Nng»e enents,| {1

cutout int manng
wear. |f t h%%?d'r‘m!
are w apped und

be wrapped around f
under gar ment . 24,2481

|
b
t

e sides of the rnrdhn rdicutout a V—woul dnpdral |y

el | eg openings in|the qrotch portion of the

SVETSE.CENTEr I {Me off THe 11aps 1S _positione et ween

t he two nmar kgapr—tHe\cy oar d ,cut out If the flaps or si @b wrappi
el ements are geormallly ) xed A0 EACHT : ormal procedure/for 24,248
af fi xi ng t hent Shoul OTHowmert L s are ge LY
affixed to the P ~— : 2
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undersi de of the wearer's undergarnent, they should be affixed to the
bottom of the cardboard cutout. The di stance along the side of the
cardboard cutout that is covered by the absorbent article is nmeasured from
the scale on the side of the cutout. This nethod provi des a nmeasurenent «of
the relative area coverage that the absorDgp4f article provides in terns of
the length of the edge of the undergarnent that the absorbent article is
capabl e of covering. Fig. 28 shows one of the unique features of the
preferred sanitary Hgﬁgia shown in Figs. 1-5. The sanitary napkin 20 is
shown as covering't or'tions of the_areas a§9the rear of the panty (i.e.,
the cardboard cutout) designated A A§? B, and”B'. The gﬁ@%ﬁgry napki n al so
covers the areas designatggsgaand C A t he friongp of t ut ogThe areas
of the cardboard cutout are consi¥xed\to58e 1cove e by the Surface of an

absorbent article if theg-are coyer eﬂth thgx in bog dtion 21 of
t he absorbent ar82,86e, or N th are edf\by any fla or /Si dgz wr appi ng
el ements 52. oo 72
The fact that the sanita pkin 20 shown in Fig. 28 is_capgbl e of ~20B
covering portions of area , A, B, and B is\believed- AN ngli sh it
fromcurrently marketed - apkijns. Prefigra V,{ﬁ I napki n
of the present inventj s eapable Of- g at- Ledst abou nor e
preferably at‘ﬁ"e@t( bgut 20% ~Se¥U- = T -etetup e F00% of t he” thot\al area of
regions C and C the front of the ca cut out . % ge of
the foregoing ayas| gf the cardboard cutout (and, thus, correspo g areas
of the wearer Atifles) is significant for several reasons. The gs*bf
t he cardboard cutout Jcovered by the sanitary napkin of the pr T
i nvention are beli “T0 be greater than that generally covered current
comercially ‘ —

24A SN oo s = 248
. 82,84 e iy NEINN
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avai | abl e sanitary napkins. This provides the desired increased protection
fromsoiling. In addition, the fact that the cardboard cutout is scaled to
t he di nensions of the panty during wear coupled with the fact that the
cutout is substantially covered by the sanitary napkin shows that the °*
napkin has the potential capability of covering the conplex curved surface
of the panty in use. The fact that the sanitary napkin is highly flexible
and drapable and is provided with a perinmeter fastener, allows it to
actual ly follow the conpl ex curved shapysghe panties take during wear and

stretch with the panties. C. Drapability/Flexibility

(1) Drapability The procedure for neasuring the drapability of the
absorbent article (expressed in ternms of Flexural Rigidity) is as follows:
REFERENCE ASTM Met hod B1388-64: Standard Methods for Test for
Stiffness of Fabrics (nodified as described herein). PRI NC PLE Thi s

test is based on the cantil ever beamprinciple. The distance a strip of
sanpl e can be extended beyond a flat platformbefore it bends through a
45[err] angle is neasured. The inter-action between sanple wei ght and
sanpl e stiffness neasured as the sanple bends or drapes under its own

wei ght through the given angle under specified test conditions is used to
calculate the Flexural R gidity. GENERAL COMMENTS ///20
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73 The drape test is only one way of nmeasuring a sanple's stiffness,
and one of the conponents of sanple softness. This nethod shoul d be

foll owed as closely as possible, however, there will be tinmes in which
additional testing is necessary and appropriate. For exanple, testing of
sanples in only the Iongltudlnal and transverse directions is described.

In general, a single Ice <P Pi pU’s!houI dl/Q¢ tested only one time with the
body-f aci ng si de ofct am%gf g upward. Likew se, sanple stri ps for
use in this test mshbé‘.’@afﬁ&ari@ﬁllly handl ed to prevent folds, winkles,
bends, etc. This test is intended to be used on products before they have
been foI ded or begt for packaging by the manufacturer. If the sanple is

pl aced by the mangyf acturer in a folded configuration, it should be gently
unfol ded for the It—estO I'f only folded products are available, the Flexural
Rigidity can be a rp*l g ed ypy geasuring a sanple taken from bet ween t he
fold lines. If it Errpﬁ;sﬂ@e Q% conpletely renove the folds froma

sanpl e, then the neaskrenent nmay be taken by orienting the sanple with the
inward portion of the fold facing upward during the test so that the effect
of the fold will beibpntphgqgta APPARATUS Cantilever Drape Tester

The tester is constlﬂu °F(mcﬂ'|d| ng to draw ng

Fig. 29. 1-inch vwa% Sa e Cutter JDC Cutter. Gobtain from

Thwi ng- Al bert e [ nst runment Conpany,
Phi | adel phi a, E : Pennsyl vani a. Paper
Cutter 8‘0 Si ze convenient for cutting sanples to length
of T 56 o6 : 4.0 [err] 0.1 or 6.0 [&Bfr] 0.1
inches. Conditione® Roee .o o ! A room conditionegt to 73 [err]
2[err]F, 50 [err] T2 o8BS 88 ; Rel g i ve
Humi dity. Zerost gy ovat V! 8 i€ Pistgol (optional) To elimnat ec:statlc
charge on the drapg é,'ézster 5 and/ or
tissue. Distributed Bh the USA by | (oW
Di scwasher, Inc., Col fhbia, MO 65201 May 5
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be obtained from Mdrgan Instrunents, Inc.,
P. O Box 46442, 113 Circle Freeway Dr.,
C ncinnati, OH 45246. Mrgan Catal og No.

74 70-35-00. Also available from"*
record shops and phot ographi ¢ supply
stores. Use of this pistol is an
approved way to renpve static 5/24 char ges

for this test. Never use fabric softener

to renove static charge froma drape test.

Qperate the Anti-Static Pistol according to the

manuf acturer's instructions. SAMPLE PREPARATI ON The sanpl es shoul d
be placed in an area of the roompermtting maxi mumrecircul ation of air
and maxi m zing equilibration with the humdity and tenperature conditions.
Carefully cut one 1 in. (2.54 cn) wde strip fromfour representative
sanpl es of the absorbent articles to be tested, in both the |ongitudi nal
and transverse directions. The strips should initially®®e cut so;BRat they
run in length fromone edge of the pjoduct to the opposite edge./ The sanple
strips should generally be cut frgmthe gt highly drapable poftions of

t he absorbent article. In 88 cgse of fﬁgystrips cut in & trangverse
direction, this will nornally bé in-ehesend jegitons of the absorbent
article. The ends of the |stri areitrinnéd §6gthat any pqrtion of the ends
of the strips such as iiped area of 'the sanitag pkin described go
herei n whi ch does no bk o s e B s 25 R b D W e e b [ o U 3

direction very |ightf
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When trinm ng any such non-absorbent material fromthe ends of the strips.
carefully nmake a cut exactly perpendicular to the |ong dinension of the
strip near one end using a paper cutter. It is inportant that the cut be
exactly perpendicular to the |long dinension of the strip. As sanple strips
are cut, the direction of cut is marked lightly on one end. OPERATI ON
Usi ng other portions of the sanples to be tested, determ ne the basis

wei ght of the sanple in mlligrams/cnR2. §/24  The drape tester 130 (Fig.
29) should be placed on a bench directly 1n front of the operator. It
shoul d be |l evel on the bench as indicated by the small bubble I evel 132 on
the top, and the bench should be relatively free of vibration, excessive
heat . 75 and nost
important - must be free of draft. It is very inportant that no air current
blow directly or indirectly on the tester ing operation as this greatly
i nfl uences the results by ca A FB4to flutter. The
operator may either sit or stand in > et ester while it is being
used. After the operator ’ oSt | of the tester which
is confortabl e, the6Ggor e R
upper edge of the two angy pX1 endi ng fronltpe 3?e end
of the tester appear to \nt, form ng a sfAfkée’ pl ane.
Renmove the sanple slide bar s 8.sl ot 140 on the top
platformof the drape tester. Vg e test64Anple strips 20' on
the sanple slot so that

sted _so that the

64B




one end of the sanple strip is exactly even with the vertical edge of the
tester where the two angular fins are attached. Note that the sanple sl ot
is slightly wider than the one inch sanple. Place the strip so that it is
centered and does not touch the edges of the sanple slot. Very carefully

pl ace the sanple slide bar back on top of the sanple strip so that its
front edge is also aligned with the edge of the sanple strip in the tester.
The sanple strip will be adjacent to two VEbars 142 affixed, one to each
side of the sanple slot. The sanple slide bar 138 nust be carefully placed
so that the sanple is not winkled or noved forward, and so that the zero
mar k on one or the other of the rulers also is lined up exactly with the
line on the sanple slider. Using very light, gentle pressure on the
knob 144 attached to one end of the sanple slide bar, and very gently,
steadily, and at a rate of approximately 1/3 - 1/2 in. (0.85 cm- 1.3 cn
per second, nove the sanple slider forward (toward the end of the tester to
which the two fins are attached: As the sanple slide bar noves forward, the
sanpl e shoul d nove at an equal, slow rate. As the sanple slider is pushed
forward, any tendency of the sanple strip to slip can be noted by watching
its position with reference to the one of the two indicator |ines on the
sanple slide bar itself. As the sanple slide bar and sanple strip project
over the edge of the tester. the sanple strip will imrediately or
eventual ly begin to bend, or drape downward. Continue noving the sanple

slide bar. Stop mvim_ade—sen@-e—gq-de—bap—w%am—phe#eaduag—edgﬁ of
t he absorbent core of thgq sanple strip falls Ievel with the single

(coincident and aligned) {45 reference |line formed by the two fins as vi gwed
inthe mrror. Note: If tlhe sanple strip contains a fold line due to the

condi tion which the prodyct was received fromthe ufacturer, a
representative section off the sanple strip which not bend at the fgld
line should be tEsted if Jpossible. If it is _not/Zpossible to elimnpate tHe
fold, proceed asﬁdescribed above. Sho e sanplﬁ%A
76 speci nmen beggn to twijst, stop e slide when t ﬁﬁdysgint of the
| eadi ng edge cutg 375.00+ 720\\\
E? 720c
8 .
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the reference line forned by the two fins. If the twst is greater than
45[err] discard the sanple and repeat the test on an additional sanple

strip. After the sanple strip has draped to the degree required for

the | eading edge of the absorbent core to fall level with the 45 reference

line and the sanple slide bar has been stopped, determine the travel of the
sanple. Mark the point where the sanple draped on the sanple. The

| ength of the portion of the sanple that draped is then nmeasured fromthe
point it was marked to the end edge of tB¢24bsorbent material in the
sanple. This nmeasurenment should not include any portions of the sanple that
are only conprised of a topsheet and/or backsheet peripheral border. The
portion of the sanple that draped is then cut at the nmarked place. Any

peri pheral border material is also cut away. The sanple that remains is
then wei ghed in grans and the basis weight for thersanple strip is

cal cul ated. The test sequence is perfornmed a totgZ\Nof four tinmes for a
particul ar type of absorbent article in each diertion (LD and TD).
CALCULATI ONS The equation used t 42& I Flexural Rigidity is as
fol | ows: G=WL/2)[err] als the Flexura

Rigidity, Wis the sanple basis wei gbg /cnerr], and L is the
| ength of the overhang Kozl 8xcl udi ng f any peripheral border.
Results are expressed in fﬁilligrans cnm or "nill rams-cni.

(2) Flexibility The procedure for @E the flexibility of the
absorbent article is the Crcular Bend Prg e 5cribed in U S Patent
5,009, 653 issued to Gsborn (the disclosure of whigghjis fully incorporated
by reference herein). D. Cal22per ?; The procedure for
measuring the caliper of the absorbent article 1§ get forth in U S. Patent
5, 009, 653 issued to Gsborn for absorbent aﬁg“‘ avi ng substantially
uniformcaliper. If the absorbent article S on-uni form cal i per (e.qg.,
a hunp or other raised portion). the caliper o he rai sed portion and the
surroundi ng regi ons

58A 58C
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77 should be separately neasured using a different shaped conparator foot
(e.g., non- circular) such as a rectangul ar foot having the sanme surface
area so that the desired |oading (0.25 psi) remains the sane. Such a
procedure is set out in greater detail in U S. Patent Application Serial

No. 07/874,872 filed April 28, 1992 (PCT Publication W 93/21879) the

di scl osure of which is fully incorporated by reference herein. In addition,
if the raised portion is nore than 1 nn1g9ééder in caliper than the
surroundi ng regi ons when the caliper of the raised portion is neasured
under no |load, the difference in caliper between the raised portion and the
surroundi ng portions is subtracted out fromthe results in the Lift

measur enent test. E. Conprgssi ve Force and Resiliency Test
The following test nethod is d to nea§fre the | atergdg conpressibility
properties of a sanitary napkin, The sanitgry napkinAs conpres§ﬁd by a
pair of plates designe@2to sinuhate forfes ®nd constfaints ex enced
during wear. In this test) the denter 6f a sapitary/ napkin i, subjected to
6 cycles of conpression alyng its widfh, foll d el egge of the
conpressive forces. (This tgst ca be gsed\wi t h othker absorbent
articles such as incontinenc®products apgd pantiliners). e di stance of
travel of the ulNting.forge ara neasured. . .......D 2
(1) Apparatus |and Sanpl ¢’Preparation Thi s test LT a congfant
rate of el ongatlion tens¥le testN\ng paratus such a I nstr #1122

LA

-

e

or EME 599A tensile ) testing i § nts how
this test being per W f n I nedA&r EM
Inc., P.O Box 187 wour y; -G ndi-car "gpneiszzzii:%gg::::::

—_—

52C
52D

Fig. 16



The testing instrument 150 includes a fixed |ower clanp 154 for securing
one of the conpression plates and an upper reciprocating clanp 158 for
securing the other conpression plate. Instrument 150 al so includes a wejght
(4000 g) indicated generally as 162 for biasing the upper clanp 158

downwar dl y. Conpressive forces are applied the sanitary napkin 20 by
an assenbly conprised of a pair of plates 166 and 170. The upper
conpression plate 166 sinulates both the dy@bite thigh of a wearer and the
portion of the body contacting the sanitary napkin 20 during use (perineal
area). The |l ower conpression plate 170 al so contains tw spaced cylindrical
posts 174 and 178, one on each side of the | ower body portion 182 of the

| ower plate 170, as well as a PLEXI GLAS viewi ng screen 186 nounted on body
portion 182. These posts 174 and 178 hold the crotch part of

78 a panty 186 for attachnment of sanitary napkin 20. (The crotch portion
of a suitable panty is cut out froma panty and provided wwth a sewn tube
at either end for attachnment to the posts 174 and Pl ates 166

178.)
and 170 are shown in gppeat er det ailOWSSEBEEGHI FROBVEGT FI Gs 31 and 32.
Referring to these Figuries, |ower plate 170 conprises a base 171 in which
are fornmed a pair of qugiﬁ\Lgézqé72a and 172@ that are used to secure
plate 170 to cl anp 12&,0?\Lnst nt 150. As farticularly sho in FIG 3 1,
plate 170 has an upp 04 po i1 oY 173 that
curved face 175. T _g@%iA. arkx sho iR_FI&S 33/anty 34, upper
pl ate 166 has a body porn ‘9 t/that I's prgw W tR & songave, curved
face 169. Attached t ol88d AMIiop 167 is a geheralNy rRectargul ar nounti ng
bracket 168 for securing tRewppgr plate 166N\t 0 e NgLiprocating clanp 158

of instrument 150. As par ul arly shown i/ 8 cuUnved convex face
175 of lower plate 170410078 At abl e co

1404 §
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curved concave face 169 of upper plate 166. This natable configuration
all ows upper plate 166 to nove past lower plate 170 in close proximty
t hereof , but wi thout contact. The plates 166 and 170 (and their
constituent parts) can be made from any suitable nmaterial that can be
fornmed into the required shape (e.g., alupjypg Lexan, Plexiglas). The
wei ght of the plates 166 and 170 together nust be significantly |ower than
the limt of the @nstru t ¥o cell to allow sufficient range for the
force nmeasurenent@ The plates 66 #9d 170 shoul d al so be centered with the
curvatures of theupper and Nower f2eceg |ined up opposite one another.
When the plates co t oget her\ dyri ng compression, there should be no

LY

physi cal contact bet n t ham { ring the test, the crosshead speed
is 22 inches/mnute (c L nud\e). Tﬁe ggp between plates 160 and 170 starts
at a distance of _4_inches n nafrows to a | inch gap d8stance when
sanitary napkin 2B is full oNRpr ~_Thi S equat es t&@an inftial cross
head setting of 20 cmand a\\i n setting of 712.5 ¢m when the

di mensi ons of thejapparatus e t o~NQgeount . < (2)
Test Procedure ! A m ni of s\ of egfh sanifary napkin 20
is required for the test. The | ease ed fro tlga sani 1%y
napkin 20 and thep the sanitary in ent on the/panty crot Bk
portion with respgect to the seanmd— San in 2pis yhen pressed
down lightly to ensure it is secured. The

79 tubes on the ends of the panty crotch por 44§ onto the
pol es of |ower coppression plate 170. Sanitary n 0 should be in the
configuration of pan arc with its ends pointi &8 towa e front| of 8
instrunment 150. and should be | oosely confinsd Q{twe e pant]y crotch; and
the lower front pprtion of plate 170. The - //

j W '

i
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sanitary napkin 20 is oriented such that it is standing up on one edge. The
pl ates 166 and 170 should now be 4 inches apart. The plate 166 is
t hen noved towards plate 170 by the downward notion of reciprocating upper
clanp 158 until sanitary napkin 20 has been conpressed to 1 inch (ful
conpression). Conpression is then maintained for 30 seconds. The di stance
at which the upper conpression plate 166 nmakes contact with the edge of
sanitary napkin 20 is determ ned when a force of 10 g is reached. This is
the initial width of the sanitary napkin. TZggﬁggce at the end of the 30
seconds after full conpression is reached, di ately before the
conpression is released, is recorded as the conpression force. Af ter
30 seconds of full conpression, the conpressive forces are rel eased by
noving plate 166 to its initial position (4 inches apart). Sanitary napkin
20 is left unconpressed ®8x 60 seconds. At the end of 60 seagpds, a second
conpression cycle is startay. Thi%idﬁﬁgnc)- ure descri be ore is

[)

carried out. This procedure\\s repgated hptil sanitary napkin . has been
subj ected to 6 conpression/ ne\eas¢ cycl eg. Three/dry ¥R es of
sanitary napkin 20 are tested \ Ls prpcedure hree” adgr'ti onal sanpl es
of sanitary nafﬁi 20 are‘fnec ested L] : ate Dy ppurd : of
0.9% saline solutio nto the\cegter o e sanpl es (a# ow|npg the sanple to
distribute the fluid PNself), \folYowed >m-110 es bef or ¢| testIf§ begi ns.
The wet sanples are sybjs t €@ 10 ’Ery sanpl es.

~abka=Te
Sy ”
d

(3) Calculations S 1 g e 8 8 PE are run, U@e
foll ow ng val ues are afe conpr ession
force fromcycle 6 on napki ns; |
(2) The aver aggghditT] FH\thoDhre%
wet sanitary napkins;
A
120A
106
1008
118
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80 (3) The average percent width on the three wet sanitary

napkins is cal cul ated using the follow ng equation

% sanitary napkin width = 100 x (initial sanitary napkin width cycle 6
initial sanitary napkin wdth cycle 1) F. Wet Bunch )
Recoverability Test The followng test is used to neasure the anount
an absorbent article will tend to recover from bunching after it has been
wetted and subjected to transversely-ori elrgfegl nward forces (i.e.,

bunched) . The sanpl e used for this is the entire absorbent

article. If the absorbent article is provided with an adhesive fastener, a
rel ease paper covering an gghesive fastener on the garnent-facing side of
the absorbent article is renmovedoand covered w h tissue. The sanme applies
to any adhesive on any flap§ or §¥de wr appi ng efenents if the absorbent
article is provided wgh side flaps or side wapping elenments. The w dth of
t he absorbent el enent ~{at i‘th nary owest point if )g i s hourgl ass-shaped) is
neasur ed. The absorbent art fcleTrs—mrrey sing 15 ms of saldne -
solution (avail alge fripm =/}ﬁ""?/ Zbnpany of Deerfield, 1llindk)

uniformy over a Rorti g ecent | al/ fuor ot Atre absorbent artickg 2
1/2 inches (6.4 c%\i n h and tr@ ﬁ’ )ﬁﬁ// absorbent el gFent
of the absorbegd arWi ¢l €¢/Usi ng a dr aBpe //'j/:;,'/'i article ©s all owed

to set for 2 nfhutes/sq/that any superph$sorhe i al thegei nNmay absorb
the saline solutifon.” /% € The absor W/ ' g1t hen pl &ed

device 200 sh ir}"'l-:’}"g. 35. The absorpepl 2 // ,o‘ is placed i @At
devi ce 200 Wi%:nit$',"b -facing side .f,’//l‘ g/ ,.4«/,’:’ 1f t he b N\
article is prow ded h fldps, the w ,// /;//J is et ol
are fol ded upward g;’a_t t He sides of er/ rr/ei si de of C

; . N
is then noved OV ward omtil the ‘

; i & 4fvice are 2 NG
)RR

Thi s bunches the _tjﬁb@nt article. SAf
of the device is 03 n so t
article can be r g

120-,

<‘.\f
1

i
Fig. 21




After the bunching forces are renoved, the absorbent article is taken out
of the bunching apparatus and the bunching procedure is reversed. The
reversal of the bunching procedure can be done by hand or by a suitable
apparatus. The bunching of the absorbent article is reversed by gripping

t he | ongi tudi nal side edges of the absorbent article in the central region
of the absorbent article and pulling transversely outward in opposite
directions on the | ongitudinal side edges,qf .the absorbent article.

81 In the reversal of the bunching. the ﬁg/zﬁons of the absorbent article
| ocat ed out board of any absorbent material (such as in any crinped area)
shoul d be gripped so that no forces are exerted directly on the absorbent
material. |If the absorbent article is provided with flaps or side wapping
el enents, then the outwardly-oriented forces should be applied to the

di stal edges of the flaps or side wapping elenents. The reversal of the
bunching is acconplished by using an anmount of force which unbunches or
strai ghtens out the non-absorbent portions of the absorbent article (and

t he absorbent portions, to the extent this can be done without directly
contacting the absorbent portions) in the area where it is gripped. The
force applied should not, however, be so high as to destroy the integrity
of the absorbent article or any of its conponents. The wi dth of the
absorbent elenent is then neasured at the same place a w dth neasurenent
was initially taken. The difference in the two widths can be divided by the
initial wwdth to provide a percentage which represents the Wt Bunch
Recovery of the absorbent article. This distinguishes the absorbent article
fromthick airfelt products which have a high degree of irreversible wet
bunching (and a | ow Wt Bunch Recovery). The Wt Bunch Recovejag al so

provi des a neasurenent of panty assisted recovery since dur¥ng the
unbunchi ng portion of the test, the absorbent article is grasped by
non- absor bent portions such as the back is typically

RIH~-d~«
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the only portion of the absorbent article which is directly linked to the
wearer's panties (or other undergarnents) and the forces exerted on the
absorbent article at this stage sinulate the forces exerted on the
absorbent article by the panties through the panty fastener when the
panties straighten out. 6. Clhgg%é%%ernative Enbodi nment s

Wi | e several preferred sanitary napkin i ments have been descri bed,
nuner ous other sanitary napkin enbodi nents are disclosed in the literature.
These coul d be provided with the panty covering conponent of the present

i nvention. Some of such sanitary napkins are described in U S. Patents
4,950, 264 and 5.009, 653 i ssued to OsbbFi MEASURER ATIPOSOYON #hd April 23,
1991, respectively, in U S Patent Application Serial No. 07/915, 202,
entitled "Curved, Shaped Absorbent Article"” filed in the nane of Johnson,
et al. (PCT Publication No. WD 93/01781), in U S. Patent Application Seria
No. 07/874,872 entitled "®perally Thin, Flexible Sanitary Napkin Wth
Stiffened Center"” and Serial No. 08/007,207 entitled "Generally Thin,

Fl exi bl e Sanitary Napkin Wth Central Absorbent Hump" filed in the name of
Osborn on April 28, 1992, apd January 23TRERGH PROTOTYPEAMTHOUTUNSERT
82 Patent Application Serijfafl No. 08/170.461 entitled "Sanitary Napkin
Having A Pleated Lifting Mepber” filed in the nane of Ronald McFall, and in
U S. Patent Application Serjal No.- 08/170,487 entitled "Sghitary Napkin
Havi ng an Internal Shaping Conponent” filed in the nanmeAf Bergman both
filed on Decenber 20. 1993. The terns "panty |lifAder"” and "pantiliner”
refer to absorbent articles|that are | ess bul ky than_ Sanitary napkins which
are generally worn by wonent bet ween their nmenstrual peri ods. Suitable
absorbent articles in the fprmof pantiliners are disclosed in U S. Patent
4.738,676 entitled "Pantiliper" issued to Gsborn gn April 19. 1988.
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The term "incontinence article" refers to pads, undergarnents (pads held in
pl ace by a suspension system of sone type, such as a belt, or the like),
inserts for absorbent articles, capacity boosters for absorbent articles,
briefs, bed pads, and the like, regardl ess of whether they are worn by
adults or other incontinent persons. Suitable incontinent articles that can
be provided with the panty covering conponents 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, 76116/24ued to Buel |: the
above-nentioned U S. Patent 4,704,115; U. S. Patent 4,909, 802 issued to Ahr.
et al.; US Patent 4,964,860 issued to G pson, et al. on Cctober 23. 1990;
and in U S. Patent Application Serial Nunbers 07/637,090 and 07/637,571
filed respectively by Noel, et al. and Feist, et al. on January 3, 1991
(PCT Publication Nos. WO 92/11830 and WD 92/ 11831, respectively, both
published on July 23, 1992). LIFTIMEASERETSAT #OSIMI@NI#1pat ent s, pat ent
applications (and any patents which issue thereon, as well as any
correspondi ng published foreign patent applications), and publications
menti oned t hr oughout thig atent application are hereby incorporated by
reference herein. It is exgressly not admtted, however, that any of the
docunent s incorporated by rleference herein teach or disclose the present
invention. It is also expré@ssly not admtted that any of the commercially

o asent. {nvention W1 e particul ar SHEBAPHIES TR Wi BOuR fuseRT

i nvention have been illustriated and described, it would obvi ous to those
skilled in the art that wg4i ous other changes and nodifA cat 'gns can be nade
wi t hout departing fromthe|spirit and scope of the inyention. It is to be
understood that all of theJlimts and ranges specifigd in the foregoing
description of the fastening device include all naryower ranges and limts
that are within the specifijed limts and ranges. , for exanple if a
range is specified as beind between about 6 and out 42 g/nmferr], al
narrower ranges, such as ]
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83 between about 10 and about 40 g/nferr], and between about 20 and about
30 g/nferr]. etc may be clai med even though these ranges are not separately
listed. It is therefore intended to cover in the appended Clains all such
changes and nodi fications that are within the scope of this invention.

84 What is Cained is: An absorbent article for wearing in an
under garnment. said absorbent article havi ng a | ongi tudi nal di nensi on
oriented in a longitudinal direction, transverse di nensi on
oriented in a transverse difrection, a f|ﬂ§V2énd region. a second end
region, and a central region disposed between said first end region

and said second end region, said absorbent article conprising. a

mporvi ous backsheet . and an abscibEMEASPBERAT BN Bcen sai d

topsheet and sai d backsheet, said absorbent article characterized in that

it is extensi bl e, wherein said nain body portion has an initial

rel axed di nmensi on 14hen laid flat as neasured as the di stance between
two marks which are made on sai d backsheet on opposite sides of one
of said centerlines, and-said mai n body portion has at |east one

ext ended di nension during wear that is greater than said initial

di mensi on as neasured by asuring the distance sai d _marks

during wear of said absorlpent article in a EREJ@?iBROTOTYPEﬂmmﬂ|N§E@B at
| east one of said | ongitdadi nal direction and said transver

direction. 2. An absdarbent article for wearing in ext ensi bl e

under garnent, said T
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undergarnment requiring force to extend said undergarnent 5% in one case, or
10% i n anot her case, said absorbent article having a | ongitudinal dinension
oriented in a longitudinal direction, a transverse dinmension oriented in a
transverse direction, a first end region, a second end region, and a .
central regi on di sposed between saj@/piyrst end region and said
second end region. said absorbent article conprising a nmain body
portion conprising a liquid pervious topsheet, a liquid inpervious
backsheet, and an absorbent ‘core positioned bet ween sai d t opsheet
and sai d backsheet, said absorbent article characterized in that it
is extensible, wherein said main body portion has extensibility with a
conponent in a direction parael o ? | st @ne of sdl d IQngi tudi nal
direction and sai tgansver se direction® an® said matn body portion
requires a force to wiextend that is less than or equal to 1.2 tines
the force required to ext&igd said undergarnment in the sane
direction. 3. An abs nt article for wearing in an undergarnent, said
absorbent article g¥ing a |ongitudinal dinension oriented in a

| ongi tudinal direction. < transverse dinension oriented in a '
transverse direction. an @lggorbent surface :

85 area a first qﬁ r%i o@, a(%ecdhd and regi om armd a central

regi on di sposed b \Een sai'd fi'rst @nd Yegi'Bn atrd s& d second end
region. said absorbent ©<= article conprising: a mai n body
portion conprising a |iquFadpervious topsheet. a liquid i nper vi ous
backsheet, and an absorbefitscore positioned between said t opsheet
and sai d backsheet, said@ksorbent article characterized in that it is
extensi bl e, wherein sai dmﬁn body portion is extensible by hand at | east
5% inadrectionP&&al|el _to at | east one of said | ongitudinal
direction and said in vegse @ re@ |.orgvv| t‘ﬁoutodes@ uction of said
mai n body portion so that ' @ ==

#3
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sai d absorbent surface area can be increased. 4. An absorbent article
for wearing in an undergarnent, said absorbent article havi ng a

| ongi tudi nal dinmension oriented in a longitudinal direction, a

transverse dinension oriented in a transverse direction, a first end
region, a second end region, and a central region disposed between
said first end region and said second end region, said absorbent
article conprising a nain body porgggn conprising a liquid pervious
topsheet, a liquid inpervious backsheet. 19/24 ~ and an absorbent core
positi oned between said topsheet and sai d backsheet, sai d absor bent
article characterized in that it is extensible, wherein said main

body portion is extensible in the foll ow ng anbunts: greater than or equal
to 3%in a direction parallel to at |east one of said |ongttudi nal
direction and said transverse direction under a force of 100 grans
f; or greater than or equal to 7% under a force of 200 grgnms f, or
greater than or equ to oynder a force of 800 grams f.| 5. An
absorbent article having aN\ ongNtudi nal dinmension oriented in a
| ongi t udi nal irecti any a transverse direction oriented in a
transverse directiond said absorbent article conprising alliquid
pervi ous topsheet, a Kiquid inperWous backsheet, and an gbsor bent
core positioned betwegn said topshegyt and said backsheet, |[said
absorbent article char@cterized \n tRQt it has at |east one of the
follow ng characteristixs: (a) en a 2.5 centineter w de
| ongi tudi nal ly-oriented}strip of Raid teQsheet is renovedfrom sai d
absorbent article, said ytrip is extensibNe in the |ongitudinal

direction, and said stril§ has a secant nodRlus of |ess than or eJuaI to 6
g/cm % at an extension of\ 25% 86

+
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(b) wherein said topsheet has a body-facing face and a garnent-facing face
wherein said garnent-facing face of said topsheet is attached during wear
of said absorbent article to a body-facing face of an underlying absorbent
conponent positioned between said topsheet and said backsheet. and a 2.5 cm
wi de longitudinally-oriented strip of said topsheet and said underlying
conponent are renoved from said absorbent article while they remain
attached to each other, and the topsheet and said underlying conponent have
a secant nodul us of |ess than or equal to28/2dcm % and preferably | ess
than or equal to 6 g/cnml % at an extension of 25% (c) wherein a 2.5 cm

w de transversely-oriented strip of the conponent or conponents descri bed
in (a) or (b) above is extensible in the transverse direction and has a
secant nodul us such that the geonetric average of the secant nodul us of the
conponent or conponents in the longitudinal and transverse direction is

| ess than or equal to 7 g/cni% preferablyless than or equal to 6 g/cnl %

at an extension of 25% (d) wherein said topsheet has a body-facing face
and a garnment-facing face wherein said garnment-facing face of said topsheet
is attached during wear of said absorbent_a e_to a body-facing face of
an underlyi ng absorbent conponent pgstTioned | bet ween~sai d t opsheet and said
backsheet, and said topsheet and sdaid underlyj ng conponert are extensible
at | east 25@6mnthout tearing or/Separating; e) wherein aN2.5 cm w de

| ongi tudi nally-oriented strip 4f said backshe is renmoved om said
absorbent article and said batksheet is ex Elble in the | onyitudi nal

direction and has a secant rodulus of Iess n or equal to 8 WY cn1@b
preferably | ess tka or—etfat—troT-6—grerm-t—at—an—extensto \u 2 V
wherein said backsh aA.bcdy faci ng faceE gar meng {f aCi 0
wherei n sai d body-faci ng{f ace qf| sai d backshe ttached |dur )

said absorbent article fo\gafnent-facing face of an over 3 Y bent
conponent positioned --tme §9|j t opsheet and sai d backshg é’/ég;n a\2.5 cm
wi de strip of said bafksheet \\d sai d overlyihg conponent fjaig/r ved\ from
sai d absorbent articfe while tRey remain attached to each o/’@Q and t\he
backsheet and said gverlying coRponent have aj secant modul Ys7df | ess t han
or equal to 8 g/cm% preferably\ ess than orjequal to 6 ¢gpni % under jan
ext ensi on of 25%
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87 (g) wherein a 2.5 cmtransversely-oriented wide strip of the
backsheet or said backsheet and overlying absorbent conponent is
renoved (as in (e) & (f) above), and said backsheet is extensible
in the transverse direction and has a secant nodul us such that the
geonetric average of the secant nodulus of the backsheet in the

| ongi tudinal and transverse direction is |l ess than or equal to 8

g/cm % preferably less than or equal to 6 g/cm % at an extension of 25%

and (h) wherein said backsheet2 any attached overlying
conponent are extensi ble at | east 25% w t hout tearing or
separating, and has a set of |ess than 20% 6. An absor bent

article for wearing in an undergarnent, said absorbent article
characterized in that it has a Lift neasured in at |east one position in a
Lift Test Apparatus, said Lift Test Apparatus being conprised of an
arcuate plate havi ng a transverse centerline, an inner surface, an
outer surface, said outer surface having a radius of curvature of
156 mm and a | ongitudinally-oriented slit at the bottomof said
arcuate plate which slit is 212 nmlong fromits front toits rear,
wherein said slit varies in linearly width from®6 nnlqgothe front to

19 mm at the rear, when said absorbent article.is clZnped in said Test
Apparatus and a weight of 314 grans is applied to tfde end of the absorbent

article at the rear of th est ar at us, 52%? abgorbent article hatdhg a
Lift neeting at | ¢gast ong the fol ng/criézria—J{a) at/a first
position | ocated 47 nm forward of tr/ansvepse cen%;/’rtg§9f t he Test
Apparatus, a lift of greater t han nm preferaly gres a=) han 4
mm or (b) at a second/positibn foTated Mt o the af gf the
transverse centerline/of the/Tesbt Apparaggs of gr gat Bethaypy 1 mm
preferably greater than 2 Or, (c) at a thifrd positigy | ocated 70
mmto the rear of tjef{rang vense..centerline. ol..Lh¢ Jest=Appafiats 140
.................. é.....--.-...;'s-.-.-.'.l‘::.‘_‘.t:: ' ) \ 136
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of greater than 3 mm preferably greater than 4 mm 7. An absor bent
article for wearing in an undergarnent, said absorbent article

havi ng a surface and a main body portion conprising a |iquid pervious
topsheet, a liquid inpervious backsheet, and an absorbent core positioned
bet ween said topsheet and said backsheet, said absorbent article

characterized inthat it has at | east one of the follow ng
characteristics: (a) when said angKQQnt article is placed over a
full-scal e cardboard cutout' in t he shape of the crotch of an

undergarnent as shown in Fig. 28, said

88 cardboard cutout conprising regions designated A and A°. B and B'. and
C and C, said surface of said absorbent article covers one or nore of the
followi ng areas of said cardboard cutout: at |east 20% of the total area of
regions A and A'; at |least 10% of the total regions of B and B ; or at

| east 20% of the total area of regions C and .. or (b) when said
absorbent article is placed over a full- board cutout in the shape

of the crotch of an undergarnment as sho 0. |28, sai d cardboard cut out
conprising a pair of side edges, efiti~ofsgid {i 48 edges having a |ength,

and said surface of said absorbent|arti cik extndd d said side edges
of said cardboard cutoygsand coverp at 3} fm pre ly at |east
150 mm of the side edgeéag?‘§aqu ort. An abs¢f bent article
for wearing in an undergarnment, sald § tti cl e havi a

| ongi tudi nal dinension oriented in
di mrension oriented in a transverse
end region, and a cent1gg. region d

direction}|i{ a transverse
ifrst end rgpion, a second
Ah |said firstl] end region

|__—— 158
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and said second end region, said absorbent article conprising: a main body
portion conprising a liquid pervious topsheet, a |iquid inpervious
backsheet, and an absorbent core positioned between said topsheet and said
backsheet, wherein said absorbent article charactized in that it has at

| east one of the follow ng characteristics: (a) wherein said main body
portion has a Flexural Rigidity of less than or equal to 25,000 ng-cm
preferably | ess than or equal to 15.000 ngﬁg y nore preferably | ess than or
equal to 5.000 ng-cm and most preferably §s than or equal to 2,000
ng-cm and sai-d main body portion is extensible at least 3% in a direction
parallel to at | east one of said |longitudinal direction and said transverse
di rection under a force of 100 grans f. (b) mheq %n said first and second
end regi ons have a caliper of %2 t han ofzmgqual ? 1808d sai d absor bent
article has an absorbent surface Péquf greater fhagp’or equal to 120
.cnferr], preferably greater than or ual to\200 c err], and a Fleéaral
Rigidity/Length ratio ofzd-ess than oriequal t 25 ( - n)/ng, , ably
| ess than or equal to 15 (ng-C ng.p DI € s

to 10 (ng-cm/nmg: or {

(c) wherein said absorbent articl
greater than or equal to 4
“cnferr] and a Flexural 1722—Rg
to 15 (ng-cm/ng. preferably 10
portion is extensible at | east 39
| east one of said |ongitudinal dit+ee
direction under a force of 100 grans
even nore preferably has a caliPE;

89

and (1) sald ab
| ess thaé83 nm
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greater than or equal to 10 grans, and Flexural Rigidity/Length ratio of
greater than or equal to 1.5 (ng-cm/cm 9. An absorbent article for
wearing in an undergarnent, said absorbent article havi ng a

| ongi tudi nal dinmension oriented in a |longitudinal direction, a .
transverse dinension oriented in a transverse direction, a first end
region, a second end region, and a central region di sposed between
said first end region and sai d secqMmgnd region, said absorbent
article conprising a nmain body portion conprising a liquid pervious
topsheet, a liquid inpervious backsheet, and an absorbent core
positioned between said topsheet and sai d backsheet, k&i d absor bent
article characterized in that it is extensible, wherein sai‘\ an

body portion is extensible greater than 3%in a ¥ rection pgralNel to at

| east one of said | ongitudinal dirfecN J sai d triansvel se
direction under a force of 100 grg xai d abgor bent \corje) has a

wi dth and a Wet Bunch Recovery of equale=’o 80% of
its wdth, and said absorbent article er abl yNhas a \F exure

Resi stance of |less than or equal to 700fg prelerably |ess
than or equal to 400 granms, and nost pr ‘. an or equa

to 250 grans. 10. An absorbent articl\e i any—ef A he precedi ng
clainms wherein said l'iquid inpervihou d [ ol ned to said

topsheet along at |east a portjon 2\

article by a liquid inpervjg QP~conpri sing an

adhesive and a pl8rality ¢ T \\ . S; wher ei n
(N | éi"\@a seal are

),

said joined porti®¥n of sa
ext ensi bl e.
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