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ABSORBENT ARTI CLES HAVI NG UNDERGARMENT COVERI NG COVPONENTS
ESPECI ALLY SU TED FOR FOLDI NG AROUND THE EDGES
OF AN UNDERGA FI ELD OF | ON
The present inve ’%osssrel ates to absorbent articles such as sani %%EW
napki ns, panty liners, and incontinence pads. Mdre particularly, the
present invention rel ates to absorbent larticles that have
under gar ment covering conponents (or "side wr appi ng el ements") that
fold or wap the sides of a weare's undergarnents when t he
undergarnments are pulled up, providing an alternative to conventional side
flaps. BACKGRQJND OF THE | NVENTI ON
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clothing soiling. Sanitary napkins_are a type of absorbent article
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General 'y when sanitary Theipidsetit imVefitioh RIS abbdrbert lattithes suélfas saReryenapRing
panty liners, and incontinence pads. More particularly, the present invention relates
to absorbent articles that have undergarment covering components (or "side
wrapping elements") that fold or wrap the sides of a wearer's undergarments when
the undergarments are pulled up, providing an alternative to conventional side flaps.

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 napking are a type of
absorbent article worn by women in a pair of panties that is normally positioned
between the wearer's legs, adjacent to the perineal area of the body. Sanitary napkins
both with and without side flaps (or wings) are disclosed in the literature and are
available in the marketplace.

Generally when sanitary napkins are provided with flaps, the flaps extend
laterally from a central absorbent means and are intended to be folded around the
edges of the wearer's panties in the crotch region. Commonly, the flaps are provided
with an attachment means for either affixing the fiaps to the underside of the wearer's

. panties or to the opposing flap. The flaps are generally effective for preventing
exudates from soiling the edges of the wearer's panties.

Sanitary napkins having flaps of various types are disclosed in U.S. Patent
5,267,992 entitled "Shaped Sanitary Napkin With Flaps®, which issued December 7,
1993; U.S. Patent 4,687,478, entitled "Shaped Sanitary Napkin With Flaps", which
issued to Van Tilburg on August 18, 1987; U.S. Patent 4,608,047, entitled "Sanitary
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alternative to sanitary napkins having conventional side flaps while still providing the
protection of side flaps.

Several variations of sanitary napkins having conventional flaps that attempt to
solve some, but not all of these problems are disclosed in the patent literature. For
example, U.S. Patent 4,911,701 issued to Mavinkurve discloses a sanitary napkin
having elastic strands for providing a greater convex shape to the body-facing portion
of the central absorbent and for enabling adhesive-free placement of the flaps of a
winged napkin embodiment into a pair of panties. The sanitary napkin described in
the Mavinkurve patent, however, still appears to require the user to manipulate the
flaps (by first flipping the flaps upward and then placing the flaps in her panties and
flipping the flaps back down) since the flaps appear to be pre-disposed to be in a
downward folded condition. The Mavinkurve patent also requires that individual
-elastic strands be attached in a contracted condition to the central absorbent portion
of the napkin and/or to its wings or flaps. The napkins described in the Mavinkurve
patent can, therefore, be difficult and expensive to manufacture.

U.S. Patent 5,125,918 issue to Seidy is directed to sanitary napkins having
flaps with a "specially designed" resilient hinge means for disposing the flaps in an
acute angular relation with the undergarment facing side of the absorbent element of
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Thus, a need exists for an absorbent article, such as a sanitary napkin, that is
provided with an alternative to conventional flaps. In particular, a need exists for a
sanitary napkin which provides the protection from soiling of conventional flaps and
which can conveniently and efficiently solve the problems caused when attempting to
attach conventional flaps to the underside of the wearer's panties.

It is, therefore, an object of the present invention to provide an absorbent
article, such as a sanitary napkin, that is able to provide coverage to the wearer's
panties to reduce side soiling (i.e., staining of the edges of the panty crotch) without
the use of conventional flaps.

It is another object of the present invention to provide an absorbent article,
such as a sanitary napkin, that automatically folds around the sides of the wearer's
panties by the simple action of the wearer pulling up her panties.

It is still another object of the present invention to provide an absorbent article,
such as a sanitary napkin, that is able to fold around the sides of the wearer's panties
and stay without providing flaps having panty fasteners thereon, and without
attaching separate elastic strands to the sanitary napkin.



“"forcefully press" the undergarnment towards the first nmenber when the

absor bent article is worn. Such a clasp may, thus, tend to
forceably alter the configuration of t he undergarnent. Further, the
stiffness of the clasp neans may tend to nmeke the absor bent
article uncont 6%@55t0 wear . U. S. Patent 4, péBmddsaociossued
to-Sal erno discloses a sanitary napkin with | ongitudinally

expandabl e fl aps. The flaps are designed to fold over the exterior of
the wearer's panty and then to expand to confdrmw'th the contour of the
pariti es. The sanitary napkin described in the Salerno patent,

however, appears to I eq{hds€and other objecd/df BHal |mﬁﬂﬁtﬁ‘§\bﬂ1€beflﬂ&&9éiﬂilﬁaﬁpﬁrent

retalntheflapsm | ace 0 th.euder5|de of es.
Thus, a need exi sts“$ go’r“b P10 thg f°g adg‘%'pg?amn?ary napE| i

that is prowwmm&nmmm conventional flaps. In
particular, a need exists for a sanitary napkin which provides the
protection fromsoiling of conventional flaps and whi ch can

conveniently and efficiently solve the probl ens caused when attenpting to
attach conventional flaps to the urgs RS OF riE INVENTTON panti es.
It is, therefore, an object of the presen I nvention to prOV|de an

absor bent artic su igm astﬂlluﬁlnf
provi de coverage to thelra% gﬁpm@&tﬁn ME’% es orlfne uce SI SOl Raﬁlnn
(ie., staining of t[besanifery mapkininf the, has @rReir; of undergarment, go of
convent i onal fl aps. components (or sndewhip emnmvgrthﬂbpmﬁe @bveripe tor the avearer's

i nvention to provide b sg&@& Q&ﬁﬁgaf

napki n, -t hat aut onapf'?%fﬁ"%?&ﬁgm & oméeegm %@e@?ﬁr S without

pantles by the sinpitheusep eonventiopal flagsar or puI ling up her panties.

It is still another object of the present invention to provide an absorbent

article, such aheaammy maplgm rcapiprises & nain bedya pbmion ccompirising rao liguid

the sides of the vve? “ﬁ rvica Gackiskiét JhinedOtd! the! tapéheétD dnd iR PS
rs t ereon ‘“1?8u

st L ot ande t o @B oot o %«wem the toppfsety i 6 packinect” Tt Sice
PCT/ US96/ 10198 wrapping elements comprise a pair of flexible elements that extend beyond the crotch
edge portions of the wearer's undergarment. The side wrapping elements are
preferably integral extensions of components of the main body portion, such as the
topsheet and backsheet. In other embodiments, however, the side wrapping elements
can be separate components that are joined to the garment-facing side of the main
body portion, preferably inboard of the longitudinal side edges of the main body
portion. The side wrapping elements are preferably each provided with at least one
zone of extensibility, and preferably with two spaced apart zones of extensibility.
The zones of extensibility can be extensible in the longitudinal direction, the
transverse direction, in a direction between the longitudinal and transverse directions,
or in several directions. The zones of extensibility are regions of the side wrapping
elements that have a greater range of extension than the adjacent regions of the side
wrapping elements. The side wrapping elements preferably comprise at least one
zone of extensibility on each side of the transverse centerline of the side wrapping
clements and a stiffer, less extensible intermediate region along the transverse
centerline of the side wrapping elements.

The sanitary napkin of the present invention preferably comprises at least three
regions having different bending properties. These three regions preferably comprise
at least a first region, a second region, and a third region. The first region is
preferably located in the main body portion inboard of the hngimdinal side edges of
the main body portion, and has a first bending modulus. The second region preferably
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region. The first raglanvetosthenmnbodypomonofthe samtarynaplnn Thelmproved resistance to
crumpling ensures that the side wrapping elements will fold over the elasticated sides
of the wearer's panties, and will resist crumpling when the wearer's thighs apply
compressive forces on the distal edges of the side wrapping elements and when
shearing forces are applied by movements that cause the wearer's thighs rub against
the side wrapping elements. The fact that the side wrapping elements have crumpling
resistance and zones of extensibility allows the side wrapping elements to
automatically fold around (or along) the crotch edge portions of the wearer’s
undergarment toward the underside of the undergarment and to remain so folded
over the crotch edge when the absorbent article is placed in an undergarment and the
undergarment is pulled up adjacent the wearer's body. The zones of extensibility and
difference in stiffness of the various regions of the sanitary napkin provide a
mechanism for controlling the manner and location of folding of the side wrapping
elements.

The sanitary napkin of the present invention provides an alternative to sanitary
napkins having conventional side flaps for several reasons. The side wrapping
elements do not extend far enough outward beyond the side edges of the wearer's
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FIG. 1 is a top plan view of one embodiment of the sanitary napkin of the

present invention.

FIG. 2 is an end view of the sanitary napkin shown in FIG. 1 shown with a
portion of the topsheet cut away to show the absorbent core.

FIG. 3 is another top plan view of the sanitary napkin shown in FIG. 1 that
shows the properties of the various regions of the sanitary napkin.

FIG. 4 is a perspective view of a portion of a panty with the sanitary napkin of
the present invention in place with the side wrapping elements folded around the side
edges of the wearer's panties.

FIG. 5 is a perspective view of a portion of a panty with the sanitary napkin of
the present invention in place with the side wrapping elements affixed to the
underside of the wearer's panties.

FIG. 6 is a schematic side view showing one way in which the side wrapping
elements of the sanitary napkin might fold around and pinch the edge of a wearer's
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11, 12, 14, and 15.

FIGS. 10A-C are enlarged segmented perspective illustrations of the web
material shown in FIG. 10 in which the web material moves from an untensioned
condition to progressively greater tensioned conditions.

FIG. 11 is a top plan view showing a portion of a sanitary napkin which has a
type of hinge structure comprising portions of the side wrapping elements that have a
strainable network formed therein.

FIG. 12 is a top plan view showing a portion of a sanitary napkin which has
another alternative type of hinge structure.

FIG. 13 is a top plan view showing a portion of a sanitary napkin which has
another alternative type of hinge structure.

FIG. 14 is a top plan view showing a portion of a sanitary napkin which has
another alternative type of hinge structure.

FIG. 15 is a bottom plan view showing a portion of a sanitary napkin which
has another alternative type of hinge structure.

FIG. 16 is a top plan view showing a sanitary napkin which has another
alternative type of hinge structure.
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The sanitary napkin 20 (and the main body portion 21 thereof) 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 worn.

The sanitary napkin 20 has two centerlines, a longitudinal centerline L and a
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 generally aligned with (e.g.,
approximately parallel to) a vertical plane which bisects a standing wearer into left
and right body halves when the sanitary napkin 20 is worn. The terms “transverse”
or "lateral" used herein, are interchangeable, and refer to a line, axis or direction
which lies within the plane of the sanitary napkin 20 that is generally perpendicular to
the longitudinal direction.

FIG. 1 shows that the main body portion 21 of the sanitary napkin 20
-comprises the portion of the sanitary napkin without the side wrapping elements.
The main body portion 21 has two spaced apart longitudinal edges 22, two spaced
apart transverse or end edges (or "ends") 24, which together form the periphery 26
of the main body portion. The main body portion 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 in the longitudinal direction from the edges of the central region 32 about
1/8 to about 1/3 of the length of the main body portion. A detailed description of the
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FIG. 2 shows the individual components of the main body portion 21 of the
sanitary napkin 20 of the present invention. The main body portion 21 of the sanitary
napkin preferably 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 topsheet, the
backsheet, and the absorbent core may be assembled in a variety of configurations
known in the art (including layered or "sandwich" configurations and wrapped or
"tube" configurations).

Several preferred sanitary napkins having main body portions that can be
provided with side wrapping elements and adapted to have the regions with the
different properties specified herein are described generally in U.S. Pateat 4,321,924,
*Bordered Disposable Absorbent Article" issued to Ahr on March 30, 1982; U.S.
Patent 4,425,130, "Compound Sanitary Napkin" issued to DesMarais on January 10,
1984; U.S. Patent 4,950,264, "Thin, Flexible Sanitary Napkin" issued to Osborn on
August 21, 1990; U.S. Patent 5,308,346, "Elasticized Sanitary Napkin" issued to
Sneller, et al. on May 3, 1994; U.S. Patent Application Serial No. 08/096,121

. entitled *Absorbent Articles Having Panty Covering Components That Naturally
Wrap the Sides of Panties” filed July 22, 1993, in the name of Lavash, et al. @®CcT
Publication No. WO 94/02096, published February 3, 1994); 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 September 17, 1993, in the name of Mansfield, et al. (PCT
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention
relates to absorbent articles, such as sanitary napkins, panty
liners, and ingppbiqagésce pads. Mre particularly, the presentciRiésiioisa
relates to a sorbent articles that have a main body portion 21 and a
pair of side wapping el enents 50 that automatically fold al ong and
wrap the sides of the wearer's panties I0hen the wearer places the
sanitary napkin in her panties and pulls her panties up. FIGS. 1-3
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The sanitary napkin 20 shown in FIGS. 1 and 2 also comprises a pair of side
wrapping elements 50 that extend laterally outward beyond the longitudinal side
edges 22 of the main body portion 21 from their proximal edges 52 to their distal
edges 54. The side wrapping elements 50 can be of any suitable size and shape.
Preferably, however, the distal edges 54 of the side wrapping elements extend
outward beyond the longitudinal side edges 22 of the main body portion 21, a
distance of less than or equal to one-half the width of the main body portion. The
side wrapping elements 50 of the present invention may have the dimensions and

. characteristics set forth for the panty covering components in the aforementioned
U.S. Patent Application Serial Nos. 08/096,121, 08/124,180, and 08/277,733 filed in
the names of Lavash, et al.,, Mansfield, et al.,, and Weinberger, et al., respectively,
which are incorporated by reference herein.

The side wrapping elements 50 can be joined to the main body portion 21 in
any suitable manner. 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



of the main body portion. The main body portion also has two end regions,

whi ch are designated first end region 28 and second end regi on 30.
A central region 32 is di sposed between the end regions 28 and 30.
The end regions 28 and 30 extend outwardly in the |ongitudinal
direction fro whgges of the central region 32 about PCT/USS6R 0198

about 1/3 of the length of the main body portion. A detailed description of
t he WD 97/ 00655
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characteristics of a central regi on and two end regi ons for a sanitary
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PP component” or "undergmnem covering component”). In still other embodiments,

each side wrapping element 50 can comprise more than one component.

The side wrapping elements 50 can be made from many of the materials known
in the art for use in the construction of sanitary napkins. The side wrapping elements
50 in the embodiment shown in FIGS. 1 and 2 preferably comprise a laminate of at
least two materials. Preferably, the side wrapping elements 50 comprise a laminate
comprising a three dimensional apertured formed film and a liquid impervious
backing, such as a polyethylene film backsheet material. The apertured formed film is
preferably the topsheet material 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. and marketed
on sanitary mapkins by The Procter & Gamble Company under the name DRI-
WEAVE. The laminate has been found to be suitable where it is desirable to perform
further mechanical operations on the laminate to provide zones of greater

. extensibility in selected regions of the laminate.

The side wrapping elements 50 may also comprise additional layers if desired.
For instance, the body-facing side of the side wrapping elements 50 may be provided
with an optional soft coverstock material, such as a soft nonwoven web, to provide
improved tactile properties adjacent the wearer’s skin. Nonwoven webs suitable for
use as a coverstock material include a product known as Spunbond PE, which was



Several preferred sanitary napkins having main body portions that can be
provided with side wapping elenents and adapted to have the regions with

t he different properties specified herein are described generally in
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backsheet 40 primesily | extensible cin dheitainsvedse r(b'n@loonsr dreany directioh chegyeeen tthain
those of the absor b%ﬁgitﬁﬁﬂ& direction and the transverse direction, or in more than one direction.
The side wrapping elements 50 shown in FIGS. 1 and 2 have zones of extensibility 56
that are primarily extensible in the longitudinal direction. The extensibility of all the
zones of extensibility 56 of the side wrapping elements 50 can be in the same
direction. In alternative embodiments, one or more of the zones of extensibility 56
may be extensible in a different direction.

The zones of extensibility 56 are preferably capable of extending between
about 20% and about 80%, more preferably between about 40% and about 60%, and
most preferably about 50% under the forces associated with folding the side -
wrapping elements 50 around the side edges of the crotch of a pair of panties.
Preferably, the zones of extensibility 56 are capable of such extension under forces of
less than about 100 - 200 gramsg per inch (about 40-80 ggcm), more preferably
under forces of less than about 50 gramsg per inch (about 20ggcm). The zones of

- extensibility 56 are also preferably extensible without being elasticized or elasticated
(that is, where separate elastic bands are stretched and attached to the side wrapping
elements 50 in an extensible condition). Further, any inherent elasticity in the zones
of extensibility 56 (that is, any tendency of the material comprising the zones of
extensibility to return to its original dimension) is preferably generally relatively low
to non-existent. Preferably, the zones of extensibility 56 exhibit a return force of less
than or equal to about 100 gramss when extended.



42. The topsheet 38 and the backsheet 40 extend beyond the edges of the
absor bent core 42 to formportions of the periphery 26. The topsheet
38 is joined to the backsheet 40. The topsheet 38 and backsheet 40
can be joined in any suitable manner known in the art for this

pur pose. Pref epabdypoesshe topsheet 38 and backsheet 40 peirprsrigmd at
| east around the periphery of the main body portion 21 by a

peripheral crinp seal 48 where the topsheet 38 and backsheet 40 are
densified by the application of pressurtd or heat and pressure.

The sanitary napkin 20 shown in FIGS. 1 and 2 also conprises a pair of side
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equal to about 20-30 mm. The longitudinal dlstance between the points within each
of the zones of extensibility 56 that are on opposite sides of the transverse centerline
of a side wrapping element 50 is preferably between about 20 mm and about 150
mm, and more preferably is between about 30-130 mm, and most preferably is
between about 30-100 mm.

It is possible, however, that portions of the zones of extensibility 56 that are on
opposite sides of the transverse centerline T1 of a side wrapping element can abut
each other at least at certain areas so that there is no separation between the zones of
extensibility 56 . For example, the bottom portion of FIG. 3 shows that the zones of
extensibility 56 may be extended toward the transverse centerline T1 in certain areas,
such as extensions 56" that run along the distal edge 54 of the side wrapping
elements 50. The extensions 56" provide additional extensibility along the distal edge
54 of the side wrapping elements 56 (where additional extensibility can be beneficial).
In addition, since the extensions 56" are relatively narrow (when measured in the
transverse direction), they will not substantially alter the desired stiffness of the

. different regions of the sanitary napkin.

The side wrapping elements 50 can be provided with zones of extensibility 56
in a non-limiting number of different manners. The side wrapping elements 50 may,
for example, comprise a material that is substantially inextensible under the forces



Preferably, as shown in FIGS. 1 and 2, the side wapping el ements 50 are
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use as a coverstockumﬁgiblahueﬁﬂj ude a product known as Spunbond PE, which
was

The embodiment shown in FIGS. 1-3 has zones of extensibility 56 formed by
ring rolling (or pre-corrugating) two regions of each of the side wrapping elements
50. Suitable methods for ring rolling 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, U.S. Patent 5,143,679 issued to Gerald M. Weber, et al. on September 1,
1992, U.S. Patent 5,156,793 issued to Kenneth B. Buell, et al. on October 20, 1992,
and U.S. Patent 5,167,897 issued to Gerald M. Weber, et al. on December 1, 1992.

The side wrapping elements 50 in the embodiment shown in FIGS. 1-3 are
provided with ring rolled corrugations having fold lines (or ridges and valleys) 59,
that are oriented generally in the transverse direction. This provides zones of
extensibility 56 that are primarily extensible in the longitudinal direction. In other
embodiments, the fold lines could be angled away from the longitudinal centerline L.
The fold lines 59 can form any angle, A, with the longitudinal centerline, between
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obt ai ned from Pol ybond, | ncorporated of Waynesboro, VA, and a product known
as CORCLI ND PE, which was obtained from Corovin GVBH of Germany. In
addition, if d&,ﬁ'gl},ﬁa;ssthe side wrapping elenments 50 may conpperesssiitems

opt i onal 'ayeérs, such as layers to increase the stiffness of the

si de wrappi ng el ements 50, or vari ous, J egi ons thereof QOptional

stiffening | ayers can conprise nmaterials that i ncl ude, but are not
limted to foans and scrinms. The optional stiffenin ers can be
positioned in any sgrestehthan|00@ad iless than orequalitddl80F. ?ii!lﬁr%l dines, 89, dn; theovagipus he

Eanikt ﬁryt that f aﬁ ‘B tE'@axQ?d’rt | OF el '

ackshee a or?jﬁ ﬁ| el.enent s

however, such optio I"‘:,StS M’:ﬂ’gﬂft‘&v\é{m QSR'E n&;ﬁm mﬁ;

garnent - f aci ng si deawénglédef less nrjentitio jtycmayr b nipe

In the preferred GWW in FIGS. 1 and 2, the side wapping

el ements 50 each have at |east one, and preferably have two zones of

extensibility 56 Sef 4l Siab %@&m

primarily extensible m%gwlgg%@ S Sd) %?E‘ei&ﬂog (t hat g tlzmg/

are extensi bl e nor etrapezpidaliy- intexmediateegion-or ZoRe

Lransver se directi o theladnds!dreicensiiing 'soe This mmm?mfss@rmm atd;sta%

can be [ LSS 1@@%#

or in any directi on%tmgé&n%é%"%gl One%gét%e&r%% cﬂ’rectlf%? 110@95

transverse directi oflowsver; as gaavn omhe %W@thl t 50 on t 3

\tAT‘laPpl ng el _erren_tls 5@mbéiients Banbe(@onstiucred th Which i dasm«edgqiormmhe interinediat 6
at are prinmarily

extensibility of al Feéﬁ'%mﬁewgé&p‘?&m?enm g%gg"? elgments

wr appi ng el enents 580c Ihe iangth D1 howandinFI |P8FP°“=IH$F§

enbodi nents, one or shdit200Mmm{ hﬁmmmﬁﬁsbmtmﬁmmedmemm

extensible in a diff Ements Othat
extensibility 56 ar gwg%l y capagwémqf x?en%fl ng et \/ve@%\g & 3 a?ﬁj
20% and about 80% comprise the 2qnes afpgensibiity 36, Thedutermedite region 58 provides she sidg
nost preferably aboumﬁmg dmﬂsammmmmaomm mnmheisadgwrmms

f)ia?(ra of panti \év;appl gﬁg?aer W@ﬁg’ one:“m'?r ext ensi b| | tyﬁ%hglr%gﬂ&ta

capabl e of such ext dPEPmBpresHinRdy the;wearer’ | ess than about 100 - 200
grans[err] per inch (about 40-80 gf/cn) nor e pref erably under
forces of |ess than aboRheSConfigumti¢rerand lpcation mfhtheazanes UXOW?'W $hcinz thses
of ext ensi bignibbiimefit shoSmadh FIGSM1€3 Rippéfeivedfok eévetab reasons.t Thei fach diatthe

el asticized or elastic

are stretched and at?ﬁ%:fgdm‘?'wg Sg(aﬁeh PMF?BP‘BQW SepRiahia o e AR ifterhibfiiie

region 58 provides improved resistance ?o undesirable crumpling while providing
more control over the manner of folding around the edges of the wearer's panties.
The side wrapping elements 50 will typically fold at those locations in the zones of
extensibility 56 and the intermediate region 58 between the points where the panty
edges cross the distal edges 54 of the side wrapping clements 50 that are situated
along the panty elastics. The presence of the stiffer intermediate regions 58 makes
the side wrapping elements sturdier and capable of more reliable folding than if the
side wrapping elements ;S0 were made entirely extensible and/or were made of
materials having the same stiffness over their entire area. '

The stiffer intermediate region 58 also helps to maintain panty elastic coverage
when the wearer pulls her panties down to check the sanitary napkin 20 for soiling,
and then pulls her panties back up. The stiffer material ensures that the side



el ements 50 in an extensible condition). Further, any inherent elasticity

I n the zones of extensibility 56 (that is, any tendency of the
mat eri al conprising the zones of extensibility to return to its
original dinmension) is preferably generally relatively |ow to
non- exi stent . o efidkab! Y, the zones of extensibility 56 exhipeirtussssoessur n
force of |ess than or equal to about 100 grans[err] when extended.
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FIG 3 shows the preferred locations for t he zones of exten5| bility 56 and

the menner gy %& Glendehs 58 wal irto Pl fin sﬂld &iﬁﬁE&a &
zones of extensibili tftg et er m ne The curve I+dne ﬁlln
FIG 3 represents tff@up Eﬁ‘%‘ﬁ"m% edges of a wearer's panty

crotch mght |ie when the sanltary nggkln 20 is placed in a pair of
panties prior to the si he rafrthe presend dinvaggion nireferably ralagreempriges a

edges of t hﬂe:mobaian@fmﬁmr Rin@é)i 9IS . TheRndist 2one 64 pRsvides &f 184st ohd)Gxis

di stal edge 54 of t P

designated P. The zébebggvgﬁ exfe’ﬂglm%&wg'sy @d?%lac#v\égoltg%a%ﬁ‘fi%re
the panty edges E cPortienhe Thesside wrapping elemenss 5Q prefesablycat least initiall

el enments 50. The di fedgeof the whdé &hﬁﬁgatwtagmbﬁoﬂhwémzone% The

caual o, o Spbl A i 1 o Sk 1R bbiion O pecHiG v

extensibil'ity 56 thgertign2l of the samtqualse@mvadgm digtehedge 54, Mamempm
points P (that is, etlemertsSo. HEhdUeﬁdiﬁg/ﬁrﬁNpreferablyhﬁ@ﬂle&ﬁhbh&ndE&&éﬂiﬁean Ahe

St de v app 19, el enepiy pré?éé‘?"}@%m% ﬁe{"‘*“%%ﬁ%wﬁvﬁwzw. ons?"@’%?'"}
zones of 968194' thapedges off thex
greater than or equahdetgarmem Theaabwppi@rd&nmwvdﬂfﬂkwmmtdmdd

cach < do. w appi &“J&?}MW@&*@?@H%%W“ S el bt el

20-30 nm The | ongi bulikesiesp srastuses hich may foseefylly alter the
oft he zones of ext eaﬁﬂgu}aublyoﬁﬁeﬁmmfﬁfewgmml des of the
transverse centerline of a side wapping elenment 50 is preferably

bet ween about 20 nm and

bet ween about 30-130, m"n'mp st z%n E}P B‘im: ﬁﬂ%&iﬁtfﬁtﬁkmﬁi %Bﬁe‘%c;hm

30- 100 mMm prise areas sant
demnﬁed,scored,areaswinchuenmlammatedbutaresuuoundedbylmmnated
regions, and areas which are mechanically deformed, or which are otherwise formed
into structures which provide enhanced flexibility. In the preferred embodiment
shown in FIG. 1, the bending zone 94 comprises the peripheral seal 48 along the
outer edges of the main body portion where the topsheet 38 and backsheet 40 extend
beyond the longitudinal edges of the absorbent core 42 and are joined together.

The peripheral seal 48 is provided with enhanced flexibility relative to the
absorbent core 42. This is possible because the seal 48 preferably does not contain
absorbent material (or contains less absorbent material than the absorbent core). The

elimination of ‘this layer of material makes the portion of the sanmitary napkin
containing the peripheral seal 48 thinner and, thus, more flexible than the portion of
the sanitary napkin containing the absorbent core. The peripheral seal 48 is
preferably also more flexible than the adjacent intermediate region 58 of the side
wrapping element. This is possible in the embodiment shown in FIG. 1 because the
peripheral seal 48 comprises a densified region in the extension of the topsheet 38
and backsheet 40. The means for providing the sanitary napkin 20 with a region
having enhanced flexibility relative to other portions of the sanitary napkin, however,



It is possible, however, that portions of the zones of extensibility 56

that are on opposite sides of the transverse centerline Tl of a

si de wrappi ng el enent can abut each other at |east at certain areas
so that there is no separation between the zones of extensibility
56. For exanpl ottomportion of FIG 3 shows that thep

ext ensi bili ty J’}a&sge extended toward the transverse centerlélpﬂgﬁ%gbfn
certain areas, such as extensions 56" that run al ong the distal
edge 54 of the si de wrappi ng el ement st50. The extensions 56"
provi de additional extensibility along the distal edge 54 of the
si de wrappi ng el eneistnot digitedito the usedoft densified mmgudx R$ cximpesnsepls. Any other
beneflCl(alL) suithble Mtbdhd foP ProvidiniCifie kdiftary ?ﬁlﬁ'20ﬂ?th5§\hmﬁ:é&t hﬂ&ﬁt& :ﬁ{ﬁh{
narr ow en measur [angyerse directi ey w no
substantial ly al ter%@%@?%"@mﬁ a%‘f rHg. 3 eapdl fferent regions
of the sanitary napkin The side wapping el enents 50 can be

provided with zones of The flexblsi bendipgswne 94 may extend pempletelyi aroungd theniputer of
di fferent nmanners. péimeterce thy miin body POrtioR D1 s SHowity FIG. 1. In

_ _ othéroémbodinieatse
comprise a_mat eri al pdidkr, e GeiRg e 98/ shal ol eibéil Shetnd o Yok dr'W6e JeRbif? of
PCT/ US96/ 10198 the main body portion 21. For example, the bending zone 94 may only gxtend along
descri bed above. Th&egmmmeidemmm 50end the vaintwdy iportion\d1l ch
are al tered E&g‘y pﬁr@% ggiaw e |
t he zones of extensTE f"inty ns@;gg exten ﬂfﬁeg*erg& wr@p@g%l%@tg%
created in any sui t @end fram,axare othermisgiioiped so the,main body portiop 2} {altheught is not
mechani cal | y strai nhetgssagr ﬁmgﬂ.bter@ a 'pedcizg line lof idearcativmobétwerncthe swefmpiuﬂg

?1;?{ ﬁ;tl "9 port :c)?gtseg'i‘%r mng a nW%ﬁi eg?&;;& &rr egl onslag ere| n&?

provi de portions of alppg |JHL"““'°’” shown) in,the idrpyvingsc the beading zone;Y4cmey
of a Structural El aedtire dngtheo mmmmmmmeudemmammsowwm

Seri &l No. 08/ 203, COIARTISAL o lifa bltubn orundfifnereot, | AP0 LED O,

2, 1054 (PCT Pusl oot | g oy 05 08 e5o bl L Eol ot 2SS

Wi th-FI GS. 10-10C, betveen at least a portion afthofnnhrbydy pouior 21 ahd the distdl ledge) 54 of the
side wrapping elements 50. The bending zone 94 can, thus, be located along the
juncture of the side wrapping elements 50 and the main body portion 21, in the
region of the juncture, or outboard of the juncture. The bending zone 94, thus, need
not be immediately adjacent to the longitudinal side edge 22 of the main body portion
21 as shown in FIG. 1. When the bending zone 94 does not comprise a crimp seal,
the hinge structure may be disposed outboard of the juncture, and is preferably
located where the elasticized side edges of the wearer's panties cross the side
wrapping elements.

The flexible bending zone 94 may be provided in any suitable shape. The
beading zone 94 may be comprised of linear segments, curvilinear segments, or some
regions of the bending zone 94 may be comprised of linear segments, and some
regions may be comprised of curvilinear segments. Preferably, the bending zone 94
is configured that the portions thereof that are adjacent to the central region 32 of the
main body portion are located at least as close to the longitudinal centerline of the
sanitary napkin, and more preferably, closer to the longitudinal centerline L than the
portions of the bending zone 94, if any, that are situated adjacent to the end regions
28 and 30 of the sanitary napkin. Most preferably, as shown in FIGS. 1 and 2, the



I n other enbodi nents, the extensible regions of the side wapping el enents

can be provided by form ng the side wapping el enents out of

mat eri al s having different extensibilities. For exanple, the side
wr appi ng el enents 50 can be conprised of a | am nate of an

extensi bl e rrat‘%gﬁ‘*oﬁgnd a relatively inextensible material. dcfpnfSogisian
enbodi nent, the relatively inextensible nmaterial can be provided in the
configuration of the side wapping elenments The inextensible
material can then have hol es cut out lhere the zones of

extensi bili ty 56 are to be |ocated. This inextensible 'ma_teri al can
then be | am nated tpending Rné %Sistﬂr&eﬁﬁy%ﬁﬁbe Wherd foking af ithtCsaileafroh Mk distal

elenent with xtensi biJit at the | ocati ons where the
hol es were cut out ag%%)ﬁgﬁftﬁe S ﬂ@'ﬂ#ﬁ?‘g mat eri al . The

enbodi mrent shown in FI 1-3 has zones of extensibility 56 formed by

ring rolling (or pre-co g’&!‘!’ﬂg‘ﬂ’w of thepresenk ingention gin (ag ds appagent fram the, g
el enent s 50forégoirgadiscassion), tbe disoughitrofias hayingelérslgegions withsdifférlas dending

U S Patent 4,107,3 several S Hﬂﬁm
Pat ent 4, 834, 741 isg‘%gg‘%tpeﬂdaabee orfe%'/a&%‘?ﬁ déug‘é%% J"Ef’@&ég?rent ¢
5,143, 679 issued to“@?’ﬁ’?"&y et al. on Sept enber 1, 1992,

U. S. Patent 5,156, 793 |ssued to Kenneth B. Buell, et al. on Cctober 20,
1992, and US. Pht mo@wnts.stmm wpkini 20 has apdenst thres: distinct on
Decenber 1, 1992. onsmhdﬂerenti{émm ﬁ@emapm&aaemmmé@lme&m ons

embodi nent shown in Vi N rol | ed
corrugations having oﬁg’##? %F'?Pﬁ@ggﬂﬁﬁgu\fa ewém%@ g&"s'am"flﬁﬁﬁ“"hre
oriented generally %Mﬁ@smmol&p@m@hmvda third segioro4 thetchas o third bending
extensibility 56 thfoddtae men».fmryl,és\/sheaﬁnrnebi Rhé firsi f, oh90€brh & portion of

di r ect In oth f ol b
awey 11 om the f’onz.rfhamk«m@ | FEB o ity ﬂw@?“ 8 phe e %@%ﬁ%m
any angle, A with Thisfirssmeg MMMNMMWMUWS(M&M 55
PCT/ US96/ 10198 of the thié epicik. ! R sdebiY Fefion &'&ﬁb& ihpfides At interrhédiaté3 0.

The fold lines 59| 0s terntlve nb S
can, for exanple, ﬁgghg\eé'%&f%mgg& 'l‘?xe 0"31 n 92 r&gaﬁe%”
endmg modulus which is between the bending moduli of the first and third regions,
92 and 94. The third region 94 comprises the bending zone, and is preferably the
most flexible of the three regions.

FIG. 3 also shows that the sanitary napkin 20 preferably has at least two
distinct regions with different degrees of extensibility under a given force or range of
forces (that is, different deformation moduli). These regions comprise the zones of
extensibility 56 and the intermediate region 58 located between the zones of
extensibility 56. The zones of extensibility 56 are more extensible than the
intermediate regions 58. That is, the zones of extensibility 56 have a first lower
deformation modulus, M1, which is lower than the second deformation modulus,
M2, of the intermediate regions 58.

It should be understood that the embodiment shown in FIGS. 1-3 is a preferred
embodiment, and that there may be variations of the structure illustrated that have
either fewer, or additional regions with different bending or deformation properties.
For instance, in the embodiments shown in FIGS. 9, 11-14, and 16, the side wrapping
elements 50 may also be provided with stiffer end regions 100 that are located
longitudinally outboard of the zones of extensibility 56 to prevent the panty elastics
from undesirably flipping over the ends of the side wrapping elements 50. Preferably,
the stiffer regions 100 of the side wrapping elements 50 have the same bending



40 - 45[err] with the longitudinal centerline L. In cases in which the fold
lines 59 form an angle of less than 45[err], the orientation of the
extensibility nmay be primarily in the transverse direction.

The side wapping elenments 50, as showmn in FIG 3, preferably have a

trapezoi dal | y-gia3Reekss Nt er medi ate regi on or zone 58 | ocated pet/oseions

| east portions of the zones of extensibility 56. This internedi ate
region 58 preferably has a distal edge portion that forns a portion
of the distal edge 54 of the side wapping el Bhent s. However, as

shown on the side wapping el enent 50 on the bottomof FIG 3,

Chternmdiate | oAbl WOhE iirihelite Togiollc Hbive, R BAMBE mddlhs O tho ViR
54 of the side wapmasg(fbe Fﬂxmm"rles’%bﬁ’ ﬁ%h\eg’ﬁb‘h’g ‘h\‘ tgh?ﬁ/ﬁeﬁ‘ %

3 of -the distal edglsrgecmouginto qumdieeumbﬁgablatﬂm%ofthe ends oﬁ&euidemapms
and nore preferabl yelghéid 560 Thére Thg 4lst B& 'St &@Q!e&'i‘ib@&hé Properties of the

EBeI ﬁ;?bl y | esscgﬁ)e 1.l e than tli,gggoi(%e%rés of {angSI dewg/r ﬁg‘lﬁﬁ S{semaglet S

regi on 58 provides mdm&GmMmmﬁQMszmmmmMMhls
resi stance to Crunppg il\Gs@doﬂ&rdP{oﬂP ssiblyev&lﬁ%f‘fhinﬂhiéftﬁ@' d
over the panty el asji rat Bﬁr than cru when hey are subj ect

to conpression by t s thighs. The configuration and
| ocati on of the zones of exten5|bllltx 56 in th enbodi nent shown
in FIGS. 1-3 is pref err Eof gagment syrficy 39§%WWPMWW%IWWPM ly

zones of extensibil dées Diclude,c fRavenersd forp Attackiviad the: Pahitiry Ondpkin' e SHel fWeaders
i nternmedi ate 5 | R
crunpling whii1e provi ﬁh%‘ ?‘gﬂfe?‘f aﬁ‘gics:o&q)ghg?é oV eﬁﬂﬁh%%é&“%#ﬁ*’%@

around the edges of SaoWe maisy body portiancz) of kintg dhe,erafnbi ragion of an
el ements 50 will tymaeuahuuiomyaypﬁhommvanﬁwaﬁhmnww%fmmm

The panty agg%% cross%@rﬁ%%e%f“@%’ﬂﬁw&%p. ngmg

el ements 50 that ar IB‘H§°Q°h(¥“ aﬂmm\?s

presence of the sti infe&lreanlgr l‘rlkbvataq: arfanpdinentiivhich utilizes a paif
wrappi ng el ements sj tse?‘o; \r@m%;t 45? thf he
si de wrappi ng el ement r made x en5| bI e an

material s having thioog eenteriine; L. o#&f‘”’ﬁ H!El R8s placed lﬂ use, lfan
The stiffer interneddhesiee fasgnerris Eﬁdaﬂmmdhsivpsis typlcﬂmmedvﬂmmvmbm

cover age Iin Bder Kurhﬂg

sanitary napkin 20 foP 50| |n?g§ ioﬁ@égd;ﬂ@?ﬂ ? anties

up. The stiffer mat on pfthe panty priog £o use. untabere fners are descr
intheUS Patent 4,917,697. Aparuwlaﬂypreferredreleasehnerwluchalsoserves

asanmdmdualpackngeforwmppmgﬂxesamtarynaphn is described in U.S. Patent
4,556,146 issued to Swanson, et al.

The sanitary napkin 20 of the presen_tinventionisusedbyremovinganyrelease
liner and thereafter placing the sanitary napkin 20 in a panty as shown in FIG. 4 so
that the central pad fastening adhesive (or other fastener) 44 contacts the panty and
maintains the sanitary napkin in position within the panty during use. The side
wrapping elements 50 automatically fold along the sides of the wearer's panties by
the simple action of the wearer pulling up her panties. The side wrapping elements
50 then assume an in-use position, one nonlimiting example of which is shown in
FIG. 4.

FIG. 1 shows that the sanitary napkin 20 can also be provided with optional
fasteners on the side wrapping elements 50. FIG. 1 shows that the longitudinally-
oriented zones of adhesive may optionally have a central lateral extension 46 of
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wrappi ng el ements 50 will go back into place in a downwardly fol ded
configuration around the edges of the wearer's panties.

The sanitary nwplehtossd of the present invention preferably ahIoUsdaIQs ses a
fl'exi bl e bendi ng zone (or hinge) 94. The bending zone 94 provides at |east

one axi s about which the side wapping elenments 50 may fold
relative to the main body portion 21.20he side w apping el enents 50
preferably at least initially bend around ' the edge of the wearer's

endi ng zone o4 i 5. Aobese Rte/dr Wich is fin 1 RIS 19, O Setl sk cxsenion 46 serves
mai . bdy B8 B0 B e iRt oS e Sa3brafial | D et en .
54 of the side w appktension 46 of adhesivecmaintaing therisulepwragping clamentsoS0 proundithe)| vy

has little to no be@ﬂkﬁ&teﬂ%agdswﬂﬁ)érot&%o&mn of the weafeP$ tsiluﬂﬁg%@d@ﬂ# ng
elements 50 will have ver ttlet

cy fo return
origi nal extended pgﬁmf’{'so f@ ?%ﬂ %' %F’&ﬁﬁm{"ﬁé’f&f pﬁgw@pts
under gar nent. The srefuired cingmstaness). \Inehcentral lnteradi extension 6 offastener
descri bed h%ﬂsﬂemwh&uhmdm d&a&dwsomuaﬁgofmewmefs

configuration ofthe i K

described in the patpg'g‘gg'lﬂl?;& g@?@'ﬁ%&%nofr%w%géiﬁﬂ?%%oﬁ%ﬁé%Ctr%%e
configuration of thavragpingel prpide of the wearer's panties by the
tTEe bendi ng zone 9:1W0&rmisT lﬁﬁh% wmhelyswﬁm%uwms iréss fthe side

ese cri

sani tary napki n whi gﬁ‘@“@‘tj&“&w J@%‘%‘%‘?m@g‘? cgotgﬂ’wya&g&n%?

| ani nated but are stveawtsthighsiape relatively asge. Thecentrallaﬁ i exstensions A§ are preferably ch
are nmechanical |y deficateddn the'stifiéy ififernidiateresi 6M$6fﬁ1@§lﬂ€dlm§§:§gelememh500'l'he

Shown in B G o Fndttel RGP BeBheides 48 b pletira cbilfinBle ity léﬁﬁgﬁgﬁ’éng
t he out er @ag@sd@nqsmfadbeweb upb@smmhmmem@mm athend
backsheet 40 extend intermediate refi6) 38 Grivitdes bR Bdiahidgé &ﬁwmnatmatmt

core 42 and are joined. her eri | seal LS
provi ded with enhan@@‘ﬂ"ﬁa% pentral lateral extensions g"‘ﬁ“&e Since '&ﬁ‘é@&#e
42. This is possibl Mmhsmm@mmmwwmwggm@mywhmwdw

absorbent material @Kt itCip Rhsidr6 apply Sn ddesivPé Hisehé toahe LfingofideO6he t

core). The ||ml t this layer of material nmakes the portion
of the sanitary naplglﬁn ﬂ&lj“'&;ﬂgé)nt aining the peri pher aI seal 48 t hi nner

and, thus, nore flexibl h the portlon of nitar ki N
cont ai ni ng the absorbenﬁqé ? & Phenomenon fhat suay °95§‘ en the sanitary napkin is
pmdedwithsldewrappmgelementsttmthavefastenerswnheentrallateral

extensions 46. The side wrapping elements 50 are shown as folding around a side
edge E of a crotch portion of a wearer's undergarment, U, at a longitudinally-
oriented fold line F. It has been found that the central lateral extensions 46 can be of
such a size and configuration that when the sanitary napkin is worn in narrow panty
crotches, the fold line F divides the central extensions 46 into two portions
comprising a first portion 46A and a second portion 46B. In such cases, the fold line
is disposed far enough outboard of the side edge of the crotch portion of the
undergarment so that a portion of said side wrapping element 50 comprising first
and second portions 50A and 50B, respectively, of the side wrapping element 50
with the adhesive portions 46A and 46B thereon overiap and adhere to each other
outboard of the side edge of said undergarment so that the side wrapping element
forms a structure which can "grasp" or "pinch" the longitudinal edge of the panty
crotch. This not only assists in maintaining the side wrapping elements 50 around the
panty crotch when the panties are in place against the wearer's body, but also



preferably also nore flexible than the adjacent internedi ate region 58 of

t he side wrapping elenent. This is possible in the enbodi nent
shown in FIG 1 because the peri pheral seal 48 conprises a
densified region in the extension of the topsheet 38 and backsheet

40. The neans {y@yo7iéeayi di ng the sanitary napkin 20 with a regéfisosnonss
havi ng enhanced flexibility relative to other portions of the sanitary

napki n, however, WO 97/ 00655

PCT/ US96/ 10198 21 17

is not limted to the use of den5|f|ed regi ons such as crinped seals. Any
ot her - sui t abineintxina the siderwrppping elénments S0cin positionawhen tepiéarer plillstiet Panties

enhanced flexibilitysddioldick the higkufn can be used instead of, or in
addition to, a cri rrposeg sanitary The fl exi bl e bending zone 94 may

extend conpletely arou t he outer eri,neter of ghe. .main b
portion 21 as shown in WW‘Q%"%I‘%F‘%M eits S0 “"]‘zﬁé &e preseat
bendi ng zone 94 nayilmﬂhpnwdlmh&blﬂw s&vgdrmmts foim tthat qﬁeonwnﬁmal gide ﬂaps.

the main body portipipst2 aci:@oi sEhiRAPhdpkin! RRing ComveroraP 396 hﬁ“ﬁﬁ
al ong the jun é’e b&eween. t he,Si de W A g,elnﬂp ts 50 a
mai n body portion 28 Mu%ﬁ?ﬂ?ﬁ%ﬁe [the, @utogratic, - sustained

where the side wapmmmosm present invemtiond Theperpreoseveralcreasone foni this.
joined to the main peréntismal Aid)s afe nd ﬂé&ghlthtresisﬁnépio crumpling SOCEhBSThey Will

that there be a pre Lin of de ECt t ween,t e W appln

el enents and the mafeﬂaﬁo @8 %ﬁ' 2‘&%’5 b@ﬁ&%‘!’%ﬂ‘é‘g‘@%
ext ends al onen the sdrﬁqmmondéhphmﬂso not: provided-witingones ofextdneibilitynsp
5106 wappl ng el oot e he”"nﬁ’*‘eﬂm“%“w‘d‘ggﬁ“w JnShost ied whtr
i i |

portion of the Iengf‘ﬁ“’?ﬁ'é’?é “““d“‘epaﬁf&%% Fleps,do, ot é"
may be positioned azongnyo’r'sw:teaﬁbnbtyl ¢heyt iwilh not consxmmem awrdppekt  Second,
portion of the mai NnchiRentioRMlylsized fidgds willhald\&obls kst Etha':t Jo%undemwh

side wrapping el emepts 50 .lhe bendi zone 94 can, thus oca ed al ong
t he j unct ure{]‘ﬁfpﬂ?‘m &8‘@“’9‘ ﬁﬂ%@)’ﬁ’

portion 21, in the maﬂdrbgmmﬁfﬂdb T tiecweares, 'Hlesdnbmppnlg elements of the
of thej uncture. The pRbdt iNentionCordthe otdk iand B4 a sp Ml@iﬁeaﬂﬁuktrméibﬁuﬂﬁl/o
ad acent 1o the | ongei oty il Cai 2 Gt Bt ol S b ks o te

problems associated with excess flap material.

Numerous alternative embodiments of the present invention are possible. For
example, the side wrapping elements are preferably mirror images of each other, and
are symmetrical about the longitudinal centerline. However, it should be understood
that the shape and location of the side wrapping elements described herein are those
of a preferred embodiment, and other embodiments are also possible. For example,
while the side wrapping elements 50 are shown as extending from each longitudinal
edge of the main body portion, there may only be one side wrapping element
extending from one of the edges of the main body portion. Further, the side
wrapping elenients 50 may be offset along the longitudinal centerline more towards
one end edge of the main body portion than the other.

The side wrapping elements may, in addition, extend outward from a variety of
different areas of the main body portion 21. FIG. 2 shows an example of a sanitary
napkin having side wrapping elements 50 that extend from a plane which is located
approximately midway between the plane of the body side 20A of the main body
portion of the sanitary napkin and the plane defined by the garment-facing side 20B
of the main body portion 21. FIG. 7 provides an example of a sanitary napkin having



21 as shown in FIG 1. Wen the bending zone 94 does not conprise a crinp

seal , the hinge stucture may be di sposed outboard of the juncture,
and is preferably | ocat ed where the el asticized side edges of t he
wearer's panties cross the side wr appi ng el ements. The

f1 exi bl e bendi Rgo sHgagss94 may be provided in any suitabl e shaperwsbeiorss
bendi ng zone 94 nay be conprised of linear segnents, curvilinear segnents,

or sone regi ons of the bending zone 94 nay be conprised of Iinear
segnents, and sone regi ons may be conprd2sed ‘of curvilinear segnents.
Preferably, the bending zone 94 is configured that the portions

thereof that are adjsideowappifg tlbfentsU that ext@Ri fFom the sihe lﬂ%asthebod e 20R0SEY

Cani tary napkin. edﬁm'»@ = kPRl RO, & ond B pP ﬁgqftﬁcme“ el e

L than the potide wrappiog elements 5@ md.éromhe.samanwemmemfams
situated adj acent t%dmmdfdhiﬁﬂnmpomonu 28 and 30 of the sanitary
napki n. Most preferably, as shown in FIGS. 1 and 2, the WO 97/ 00655
PCT/ US96/ 10198

. 20
bendi ng zone 94, r ef ra%f“ mggt‘ve ‘gy ic))eo ﬁo‘r?sedar'ﬂtlﬁe sa o:'ea{ertypﬁse
di st al edge using)the crimped seal area showpy, o

sani tary napkin 20 ahFIIG& bsahehhgemeahpmmme@hﬁregmnaqﬂpmtmmre,fm'a
f oregoi ng di scussi O”Q-nechﬁ’ﬂcéﬂp gﬁi‘dé%lpgﬁlﬁ%feﬂknt&eg' ons with

di fferent bendi ng opert seve regions with different

deformation properties ( | ferent . extensi

characteristics). HG. ‘3 ’fh W erﬁ%'ﬁt"?%hﬁ FP@"&%?MP?/

napkin 20 has at | ealwkahmte@ thatsextand tbeyond the edgeggafdhsabmbemd:prer& tonform side

bendi ng properties. pifig Slefhefith Siarel prefefabl adheﬂves';‘ro@er

designated as a first regl t hat ben m)dul us

regi on 92 tm&&&"g‘gﬁ)m%‘ﬂ %81 ﬂ‘ﬁt??g}" ?gcﬁgﬂ

that has a third berhﬁndtggzones94mthvmgommﬂumasemamﬁsomeummg‘m

tzge ]fl rﬁt region 90 wliwmea RthPgedteO Reibility than the tammﬁeaz‘mrmﬁyoﬂo%tw

of the sanitary naR I.n tepat c%gl ns t epo"%-tqgn%rol%%settogs?\eéﬁandl ksheet 40 that

lie within the arcuate regions 88 each flex independently as single layer components.
FIG. 9 shows that the sanitary napkin (that is, the main body portion thereof) can
also be provided with optional side channels 78 such as those described in U.S.
Patent 5,308,346 issued to Sneller, et al. Side channels 78 can be similarly provided.
on any of the embodiments described herein.

FIGS. 11-16 show several examples of sanitary napkins having hinge
structures formed by mechanically altered portions of the side wrapping elements 50.
FIG. 11 shows a hinge structure 94 which comprises a short, linear, longitudinally-
oriented, mechanically-deformed region that is located adjacent the central region of
the main body portion. The sanitary napkin 20 (or side wrapping elements 50) can be
provided with mechanically deformed regions in any suitable manner that provides a
hinge structure with increased flexibility and that does not result in tearing of any
portions of the sanitary napkin. It has been found that many processes for providing
the sanitary napkin with extensibility are particularly suitable for providing selected
regions of the side wrapping elements 50 with enhanced flexibility. The hinge
structure 94 of the side wrapping element 50 can, for instance, be ring rolied, or
more preferably, as shown in FIG. 11, formed so that is has a strainable network
region therein, or *"SELFed”. The SELFing process and structures formed thereby
are described in greater detail below in conjunction with FIGS. 10-10C.



This first region 90 preferably has the highest bending nodulus (that is,

Is the stiffest) of the three regions. The second region 92
preferably conprises the internediate regi ons 58 of the side
wr appi ng el ements 50. The second region 92 preferably has a bendi ng

nmodul us whi ch ivgo bgdogggen t he bendi ng noduli of the first and ddinsteiotey ons,
92- and 94. The third region 94 conprises the bending zone, and is
preferably the nost flexible ofthe threge regions.

FIG 3 also shows that the sanitary napkin 20 “Preferably-has at |east two
distinct regions with different degrees of extensibility under a given

force or range of Thesostoeturést (ting rolied stiuttumsemd SEIfFostrumtures) arepelpedijlly
These regions conpr igpeedrf tlﬁfalteermunﬁnd g6 drid Valliy'si caif for @ﬂﬂmhd}eofﬂanble

i nternmedi ate region 58 .l ocat t n e zpnes extensSib
e e B Sfecvrabpias SEPRRE ) (The srvopss aio provide e

56. The zones of ext
i nt er nedi at e regi onﬁmlem&ngmﬁmﬁsﬁmbeMlThetmﬁblhty\ﬂnwsthe

first |ower poRiciis BRitle Qe WRaPping el sM‘ﬁﬂabeﬂ sigrpnd
def t dul d

't shou hoﬂenﬁnﬁe?;‘s&ﬁm&%ﬂ%@ﬁﬁﬁmﬁéﬂsﬁ 365 o wearer's panty
preferred em@mmmmsmsmmmmm

structure illustrat qafdrhed IdiféRensible bands 64 f¥BE sﬁﬂmleneemwmwake *HRENHNS
with different bendi ef or perties. I st an n
t he embodi ments sho |Ww q‘f%‘i"‘% 'Ptfgg@yd@”\'ﬁr W o {8’ side
el ements 50 may al SWMMMSMWMQMWWQEM hinge strugtures

| ocat ed | ongy4t udi nal | y out board of the zones of extensibility 56 to
prevent the panty el astics fromundesirably flipping over the ends

of the side wapping ele he fer

100 of the side w appi ng@P?rr%% o%ﬁﬁgég%mbée mﬁé‘% mifeh;l of'a L@@a&n&
97/ 00655 als such as the side wrapping elements 50 is form convenience as
PCT/ US96/ 10198 forming a Structural Elastic-Like Film or “SELF" matenalbecause thdbase material

modul us as the intergg; dﬁ’%ﬁtﬁg e Mﬁéggﬁ%@ P E{ﬁg&} 3Pflea§th§ne

stiffer regi ons nor e _or

nmodul us of these reg‘?%“%“’h’ ‘“ {%%PW%F@F P'i?M’GE'S &

f1ipping of the endswrppinyelenieths 50 withPia bending zone % bueBuse ikeDring! Folling) s#ch an

al so be other ways t&mr&%%ﬂmﬁw& ingﬁ speed manufacturing operations.
Further, the process of forming a strainable network in a material is highly preferred
because it can be adapted to produce a virtually unlimited number of pattemns to
tailor the configuration and characteristics of the bending zone 94.

The characteristics of the strainable network 62 of a SELFed region will be
discussed with reference to FIGS. 10-10C. FIGS. 10-10C show enlarged views of a
web material 60 having a strainable network 62 formed therein. The term “strainable
network”, as used herein, refers to an interconnected and interrelated group of
regions which are able to be extended to some useful degree in a predetermined
direction. FIGS. 10 and 10A show the web material 60 in an untensioned condition.
The strainable network 62 comprises at least two distinct and dissimilar regions.
These comprise at least a first region 64 and a second region 66.

In the simplified embodiment shown in FIGS. 10 and 10A, the strainable
network 62 includes a plurality of first regions 64 and a plurality of second regions
66. As shown in FIGS. 10 and 10A, the first regions 64 are substantially planar
regions. That is, the material within the first region 64 is in substantially the same
condition before and after the formation step undergone by web material 60. The
second regions 66 include a plurality of continuous, interconnected, deformations 74



enbodi mrent shown in FIGS. 1-3. For exanple, the zones of extensibility 56

can be considered to conprise fourth regions which have a fourth
bendi ng nmodul us which is preferably | ower than the second regi ons
92, and possibly even | ower than that of the third regions 94.

The garnment SUk§@SMeddB of the sanitary napkin 20 may incl udgereiéiionss
preferably does include, fasteners for attaching the sanitary
napkin to the wearer's undergarnment. Figures 1 and 2 show the
central pad fastener 44 which is adapted to 24 " secure the main body
portion 21 of the sanitary napkin to the crotch region of an

under gar ment.. Ay { yeih eRend AfthRAY BeySRPINE plafic b BoriPi first 4fd sedSnddliyases (1A

fasteners and ani c S rs_can be ed. Faste
conprising adhesi vegﬂr@g]b'éﬂ’?g‘d? °feaﬁe §f§8 g0 °%?°6 e"?‘??ﬁ dike,
W th pressure-sensi idefpematiohe: 74 may eiteind heyond theplaqudayl}relw oﬂ:ﬂlgﬁrstﬁhmnstha

preferred arrangemwmmgoygﬁﬁ“ﬁe?éna, spaced apart
| ongi tudi nal ly-oriented strips or zones adhesive 44 that are centered

about the | ongi t I I

Is placed in use, if an %% h@ig&%@zﬁy@?ﬁéﬁé@%@@%d %g}éve |s
typically covered wiformed thesoip bas enterline (ox a¥is)p L, and adatersl centerline,

order to keep the adhe)sltvelnfﬂ:ermﬁtabCh'apm wasﬁmﬁtm 11, thelongiditﬁim

doscribed o ekl gz;i %WA*W&?WMF £F§?@%Wé€‘ﬁ@§f

rel ease |liner which 1, is not
wr appi ng the sani taﬂmummmnhasmﬁgmumbm orhnldtxéix. 'H&tlengitudmal cemerhde,l’o,En“anMG

I ssued to Swanson, rﬁﬂh‘ﬂ? gg‘"ﬂe‘a; he
present invention i useg E;clure %Eny pe| case ner . an The
t hereafter placing PQP?E:P?F&LIG ©#raingble netywork, 62 sansalsn e prientadcin otheg o

that the central padireetivhsifdegreddhesi ve (or other fastener) 44 contacts the
panty and mai ntains the sanitary napkin in position within the

panty during use The sid shows | HEQE S¢ FB,H‘;;&*:

al ong the sides of Eﬁw m%(;elro s%ﬁgg{g :@bﬁ tﬁ@ e_acilon lIa?‘I’the
wearer pul ling up hdFstgxsbpsada i %%ﬂ‘e@%ﬂﬂﬁﬁg"l’ lylgggef
assune an in-use poshemndms@nh\ﬂnMphﬂgﬂenhudpﬁachelﬁmmsmuﬂﬁnﬁm
FIG 4.

provi ded with optiona ?OIF% Jub aste s m Iﬂ&&gl ementswg(,)be

FIG 1 shows that .trmaesrsh60 h‘lﬂ'&%\ “‘? 569 é’ﬁ“@ PP S5t

may optionally have @tmmmlemm&bﬁ e'ﬁbamond&epbnsﬁofthestmnablenetwork
62 also have a first axis 70 and a second axis 71. The first axis 70 of the second
region 66 is substantially parallel to the longitudinal axis 1 of the web material 60,
while the second axis 71 is substantially parallel to the transverse axis t of the web
material 60. In the version of the web material shown in FIGS. 10 and 10A, the first
regions 64 and the second regions 66 are substantially linear, extending continuously
in a direction substantially paraliel to the longitudinal axis 1 of the strainable web
material. In other embodiments, the second regions 66 can be curvilinear, or partially
rectilinear and partially curvilinear.

While the enhanced flexibility of the SELFed region is of primary interest in
the bending zone 94, the SELF structure also provides a portion of the side wrapping
element 50 with a degree of extensibility. FIGS. 10A, B, and C show the manner in
which the web material 60 with the strainable network 62 may exhibit at least two
significantly different stages of controlled resistive force to elongation when
subjected to an applied elongation in a direction parallel to a predetermined axis. The
strainable network 62 exhibits first resistive forces to the applied elongation (which
develop between the stage shown in FIG. 10A and the stage shown in FIG. 10B).
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adhesive (one of which is shown in FIG 1). The central |ateral extension
46 serves to adhere the side wapping elements 50 to the

under garment. yhey6qaey ral |ateral extension 46 of adkeUss60198
mai ntai ns the side wapping el enents 50 around the el asticated
edges ofthe crotch portion of the wearer's undergarnents during vigorous
nmoti ons by the wearer (although such extensi @s of the fasteners are
general |y not required under normal circunstances). The central

lateral extension %%afrﬁ{iuef‘%ices occur Fnt;lﬁ%&ﬂ#&mﬁéﬂh@ﬁéb’ﬁ sufficRAIidcausene

si de wrappi ng el enen 0 o e

and/or to the under® '?rﬁﬁlﬂ?sl e s %meﬁfﬁ%gﬁﬁwgn’

si de. wrapplasghmnbl’lcs 16B. ddhrﬂv\!@cmntmnl reaches theistags shewarin FIG.
mar e[ hs panties btyldﬂm exlnblts secoﬁ@ﬁ&ﬁtgve fofced f furthérel (a8 lustiited b FIG.

en the wearer's s_the si.de e

agai nst the under sﬂiéﬂ'ofsr a’hﬂ/“’@flcﬂ Lggiong of g}?l%fﬁp‘&’eﬁ% ‘?‘ﬁ%m 30 Wscribed
wearer's thighs ar chereit,ahé web ;nateaalgull bewithinsthe fisst stage of resisteneectessiongationssaxr e
preferably the Gaicus pbifiohs 6T the itfainable nEiWRFKEZHvill daly' &tting 166 tHeGtag shdwn

si de wrappi ng el enen | t !] Soht 46 are
preferably contlguo‘ﬂﬁ%sﬁ??"ﬂgd%ﬁ&afﬁofgﬁgw kﬁeﬂg@ orl e'ﬁ?ﬁ%’ z%i'dnes of
adhesive, although this is no requlre resence o .

i nt ermedi ate regi on 58 Mﬂé’ ﬁgﬁvgﬁPpE’SMt Hﬁcm(wm
t hat arﬁ prthu'sdeﬁlabiemhmﬂcmdmtthalwébammhl 60t e&ssilsedshendin,ahhetetinve
Since there is no m"é? I]SS“L t SRR En@ﬂ#r
extensibility, it ist ca ||y n'hf corruga o' s &tfeﬁ Q’Bcs easler
to apply an adhesi VM‘H will sybstaptiatly Mﬂ“fﬁda%ﬁ“ﬁﬁ‘r%‘?‘@ n it 1s

i ntermedi ate regi onn&&ubjectedtoanymmaﬂyﬁiﬂﬁedeloﬂguﬁvﬂamfRsloSmmn mbthOdsrﬁa;/

occur when the sanl#m%g QHIRI] zﬁ&ﬂ"’iﬂcﬂ | hﬁ’lﬁed
el emrents that have tas Ers W|1h Frmﬁo fatera dé’ exte to
The si de wrappi ng eFE‘PR?ﬁP&bSWEd’W thepmaforming, high aesssyre;

edge E of a crotch gubdasting. of a wearer's undergarnent, U, at a
| ongi tudi nal | y- oriented fold line F. It has been found that the

cen]E ral | ?t er aIt he;<t ensi o-ﬁ]e mmﬁﬁ oP&h&fweb) compnsu%'ma smesh-zﬂ,,@demg 50 into
configuration a sani WOT N arr

crotcﬁes the fold %@ M%M&r@ﬁ W%@ngﬁﬁwqéymmﬂ
portions cothet has & gelativelyrlow extamsibiity ursler thedforces ghad tep pagitery ipkin ds
In such cases, the hérniily hubfected to when wémdWiieR SRGtrhinsbleibwerik 62us fonaédithedein, he

side edge of the crgtch r s

portion of said sid§°‘W’§§81" %’QQF‘&%%E%B‘B‘S%?’“ ﬁ“? Lﬁ?élﬁel ﬁﬂﬁsﬁjchas
second portions 50Atheseithatthe f%lé’ GBI ng el enent 50
wi th the adhesive portions 46A and 46B thereon overl ap and adhere to each

ot her out boar d The dépth atddmmbeirjaf deformatichs 74 drethg strainable neowork 62 cah be
side wapping el eMeQlried to control the applied force or elongation required to extend the SELFed
regions of the side wrapping elements 50. In one embodiment, the deformations 74
are formed by two rigid plates having outer dimension of 5.0" by 12" by 0.75" (12.7
cm by 30.5 cm by 2 cm). On one surface of each plate are a series of meshing teeth
which are substantially triangular in cross section and measure 0.030" (0.76 mm) at
their bases and taper to a vertex with a radius of 0.008" (0.2 mm) at the top. The
centerlines of the teeth are spaced evenly and at 0.030" (0.76 mm) increments. On
the "toothed" side of one plate, a series of grooves are cut which are parallel to each
other and perpendibular to the evenly spaced teeth. These grooves measure 0.031"
(0.8 mm) wide and are continuous over the entire length of the plate, and are spaced
at a distance of 0.25" (6.4 mm) on center. These grooves correspond to the
undeformed regions of the base material. The prefesred base material is placed



forms a structure which can "grasp"” or "pinch" the |ongitudinal edge of the

panty crotch. This not only assists in maintaining the side

wr appi ng el ements 50 around the panty crotch when the panties are
in place against the wearer's body, but also WO 97/ 00655
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mai ntai ns the side wapping elenents 50 in position when the wearer pulls
her panties down to check the sanitary napkin. The

operation of the side wapping el enents 50 ut2bl i zed on the pr esent
invention is distinguishable in several aspects fromthat of conventi onal

side flaps. etwezh the! phites i adhydraitictprésy hivinglplateriidargrahathe plates eonévenly

flaps in a pair of | |
consistently provi o‘ﬁ% ér&%“’énat i€ l%eg%&h@%n%aﬁ%&ﬁ?leﬁémmﬂ undsf
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al so not provided viP¢ for a given, beight;
general ly not wrap ﬁfdmﬁbranhb mmlienrunﬁequeﬂcy opdﬂonmnon& s hbnmdcamesmmgr e

conventional flaps %Q&—%:&:?E @mé Ltufes 38Dnd0
not have r‘#m 55 ext n not cons St y stay "

wr apped. Second ° ?‘B‘Fl'&lq'i/ E’d flaps Wil | have excess flap
mat eri al that hangs down under neath the panties during wear. This

material can nove arourffiGel2showsadinge sinesturn 84 which homprises a congaveiregien ofadidee

unconfortable for W&ﬁ?ﬁﬁ@ Elefnent S0that\ a0 eatentddpenerally RIRE Idh duiahauecuou FIG.
present I nventi on, he
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t he | ongitudi nal cethatetheinidges Hefined chy, thetdeﬁilmaﬂOds [é ofrtlie straipzhle network of thet
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those boundaries of the concave region (that is, in the same direction as the edges of the
hinge regions 94).

FIG. 13 shows another hinge structure 94 which comprises a concave region
of the side wrapping element 50 that also extends along the juncture of the side
wrapping element with the main body portion of the sanitary napkin. In the
embodiment shown in FIG. 13, the hinge structure 94 is formed so that the ridges
and valleys 59 oriented perpendicular to the transverse centerline T of the sanitary
napkin. The ridges and valleys 59 of the corrugations are oriented at an angle to the
boundaries of the concave hinge structure 94. The hinge structure shown in FIG. 13
may be formed by ring roliing the desired concave region of the side wrapping
elements 50.

FIG. 14 shows a particularly preferred mechanically-deformed hinge structure
94 which combines features from some of the embodiments shown in the preceding
figures. In the embodiment shown in FIG. 14, the hinge structure 94 comprises a
concave SELFed region (similar to that of the embodiment shown in FIG. 12). The
ridges defined by the deformations 74 of the SELFed region in FIG. 14, however, are
linear and oriented in the longitudinal direction. The ridges are, thus, oriented at an
angle to the boundaries of the concave region 94. In order to show where the side



of a preferred enbodinent, and other enbodi nents are al so possible. For
exanpl e, whil e the side wapping elenents 50 are shown as extending
from each | ongitudinal edge of the nmain body portion, there may only
be one side wapping el enment extending fromone of the edges of the
mai n body por two®odsss t her, the side wr appi ng el ement gcirisogmprop e
offset along the longitudinal centerline nore towards one end edge
ofthe main body portion than the other. The si de w appi ng
el.ements may, in addition, extend outward fréh a vari ety of

different areas of the main body portion 21. FIG 2 shows an exanple of a
_sanitary n Ayseppinghelement; 56 imight fold pp idashed: lineyEp shovBant éxample)afovierd them a

{thang \é\hl chdl szlozcaaeeﬂrs panty elastﬁpaﬁgitlbeﬂa&ked l@!{aﬂ\?@iﬁ #he: ; Mthxta thé 2Bfes it
e body side ar e sani.tary pap

and the plane deflﬁgﬁﬁ%@'ﬁé %mw&ﬁs’ k“?o‘% wearera éﬁ‘ﬁ‘éﬁq
body portion 21. FN@PMM& will-prefecably| foldalong lise Ei tlanddmmpmmeﬂmngo

WO 97/ 00655 need for a crimp seal in the embodiment shown in FIG. 14 since the e:tenslons of the
PCT/ US96/ 10198

si de wrappi ng el emioRshest Ang, backshest are %W%Mppﬁﬁgaagytﬂ%‘@&y #Mde
20A of t he emhodimpaspan be constncted whichds pvided with ascrimp sealaand thedfings

tSﬁm tary n?pkl n hayirbdure 94, or uaeﬂea%aﬂmm@dmaztggu&ﬁef E%ﬁtcoﬁfﬂtﬁﬂ%&feﬁm
e sane pl ane as si de o] e mai n body
portion 21. 5%"%&&{% %gﬂm&f“y‘ﬁ%pk. n 20 may al so be provided with
a variety of other typ hi hge structures For exanple, instead
of conprising the cri W%Z‘a geg‘f’w&?é’mléaﬁ mred mechagicpliyesicformed hingp strugtyrge
can conprise an unséetbedsermgembndixﬁem inawhich tthe sitie wedpping, elemients S0 are separate
mechani cal |y alter ggmefgi AR ikt ShbtR : .

FIG 9 shows an enbodi r;rent |n \xﬁi&}] portlongpo tﬁ&%ﬁ% E(awrtap%%g Wso
backsheet 40 that EXTEORS SERARY dhat arssjoined: Smﬁ@&@dﬂ%‘m@fﬂ@rm
si de vvrappimliy bddgrpmimﬂo Ihehhge&mmhbmlaﬁmﬂﬁhadoﬁmmnﬁt&h

as by adhesi ves, ik | f

surfaces, except f tﬁ%g e regl Oﬂ%h@gi&ﬁ%i@;@@“@%%@e ﬁ&ézg’ga

in this case, conp ’éal‘c {reatm body, pertion Z}Fhé’fﬁ'mtﬁ‘er@@eoﬂwfe 94
comprises two spaced apart SELFed zones in which the ridges defined by the

deformations 74 are oriented in the longitudinal direction. The two spaced apart
SELFed zones allow the side wrapping elements 50 to fold more easily around the
crotch edges of a variety of panties having a variety of different size crotch shapes
and widths. FIG. 15 also shows that a substantial portion of the hinge structure 94
can be positioned undemneath the main body portion 21 in such an embodiment. In
addition, FIG. 15 shows that at least a portion of the hinge structure 94 may be
disposed outboard of the crimp seal 48. This aids the side wrapping elements in
fitting a wider variety of panty crotch sizes.

FIG. 16 shows another altermative hinge structure 94. In the embodiment
shown in FIG. 16, the hinge structure 94 comprises a region of the side wrapping
element 50 which is provided with two concentric concave score lines which are
oriented side-by-side

A virtually unlimited number of variations of the embodiments described herein
are possible. For example, the hinge structure can comprise a continuous region, or
a plurality of spaced apart intermittent regions. In addition, instead of only being
formed of curvilinear segments or regions, the hinge structure can be comprised of
rectilinear segments (or regions), curvilinear segments (or regions), or both
rectilinear and curvilinear segments (or regions). Further, instead of being a separate



88 are provided with greater flexibility than the | am nated portions of the

si de wr appi ng el enents 50 because the portions of the topsheet 38
and backsheet 40 that lie within the arcuate regions 88 each flex
i ndependently as single | ayer conponents. FIG 9 shows that the

sanitary napkigndrfelds 1S, the main body portion thereof) capcrmwsosioresal so
be provided with optional side channels 78 such as those described in U S.
Patent 5, 308,346 issued to Sneller, et al. Side channels 78 can be
simlarly provided on any of the emb®i ments descri bed herein.

FI GS. 11-16 show several exanples of sanitary napkins having hinge
structures forned sth;cuxrecﬂ'unnltmbbnesaiftmeadbmm ttheohmgmfstmd:m'esarﬂethwrma ng

el enents 50. Sﬂl%&smfrlg& t%&f{'% med

short, linear, lon |tué’| i'z or | ent gﬁ mc or

region that is | oc%‘t‘é’&“ﬁaﬁ ﬂ'f"’?!‘f‘é%@’ﬁ?‘ﬁ?ﬁ"’?g Eﬂmp"‘se o Hé"?rg:‘ﬂnﬂ)ody
portion. The sani talcynﬁgnmmnm?@hl(:btheshmppnrmmodg pidnnhm'msﬁ&) intcaporkien of
provided w th nechgpi &ﬁdlﬁgmr | ' |

provi des a e structu k‘lgﬁi?ggg eX|s I |t en(fl ijoes
not result in tearF‘i’fﬂP‘%P ¥e comfjgurati t‘? ﬁk*eﬁ‘“ P

has been found thabonmtncpomusddgesiﬁvaﬂmvmieﬁgmshownanmeesamw{m

"agi ons of the. o1 die Sermhrs ﬁ“&%&“""’é%?ﬂ*’%ﬁﬁ i85 A bl 1

hi nge stru appi ng el enent 50 can, for

i nstance, be ring rolled, or nmore preferably, as shown in FIG 11,
formed so that is has The present dnvention:is\alsoepplicable to athegitynes of absspbent aticles
"SELFed". The SELFinogn fif the *fdtclpivgionlof Wf ubide@garmeritsich ad? and incontifkdnCe

described in great SlricflE! Fhb edpb “Yinty NireA e U A libir Vbl ¢ bStbe Ot that are

WO 97/ 00655
PCT/ US96/ 10198 less bulky than sanitary napkins which are generally worn by women between their

These structures ( efigirdaDpériod ssw&%@ﬁbaam&ta&mw fhat can be

especially A cause the alternatin sa | ey, an
forma plurality o%%&eﬁeﬂdj Mllh %"%ﬂ ‘gsc
el enents 50. The sﬂ’l%t%?@sﬁmegwqdr?ww edtOOSbOHiOIEAPdH@, 88di ng zones
94 with a degree of extensibility. The extensibility allows the

portions of the si de WThp perQ indontinte article reférd to padsgutidergapmens Gpads heldipand
(Szlulr 82'&' ZI des of t hg vveg# @éﬁé&fﬁe&e&twgt}p& chiﬂg? Jeﬁl &%wd“ﬁ% for
artlc es, capacity boosters for absorbent articles, briefs, bed pads, and the
hke, regardless of whether they are worn by adults or other incontinent persons.
Suitable incontinent articles that can be provided with the side wrapping elements
 described herein are disclosed in U.S. Patent 5,300,054 issued to Feist, et al. on April
5, 1994 and U.S. Patent 5,304,161 issued to Noel, et al. April 19, 1994,

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 disciose 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.



crotch. Providing a bending zone by SELFing is additionally preferred
because the unformegm bands 64 of the strainable
network will serve |ike ll "Iﬂ“mmnm tend to provide the forned
regions with slightly nore ihtégritty"sostire side wr appi ng el enents
50 wll be Ies&olging&% to droop excessively at the hinge strpeitdossoros

94. e process of formng a strainable network in a
material or a |am nate of material s such as the side w apping

el enments 50 is referredtoformconvenience as ' formng a Structural
El'astic-Like Filmor "SELF'" material becagge the base materi al into
whi ch the strainabl e, net wor forned. s oft a.film one
conponent whi &h .g"&bﬂﬂm"“f*? r‘ge@é% “"@rﬁ&%’égﬂgor pro\?/e%m
the side wwabpl pgrdfmedsesosud mchg ea dangifuding] s&mens)
ring.rolling) sucpyaing oﬁ@ﬁfaam amamammmmmm

hi gh speed manuf acturl n era Furt.her, the proces of formng
a strainabl e net ﬂ“‘ﬁﬁ %&*@%%ﬁl red because it

can be adapted to produce a virtually unlimted nunber 8 tt.erns, tﬂa‘
tailor the confi guratlmpmphmwlaﬁﬁbw M3t bogx gowian having

The characteristics gbodyficifig siaeﬁe oﬁo@nm sideqpdges, and|d
be di scussed W|t e QBinpiifes Show
enl arged views of a Lﬁ{) Q&? |gnf avi ng a stra| nabl réﬂ,ﬁetv\/ork 62

formed therein. The term "strainahl e twor k", ,as.,used h

refers to an interconR@8f & IF@F'?H&E{‘S 'thhe dee:? g{hgm

are able to be extendmgmmmmmmmmmwm

direction. FIGS. 10 aggd a@fl ng‘.!a&‘ﬁﬁﬁiﬂ\%d manawbeaslmor
onc-half

condi tion . The st 'I'-Ré w&k 62 co ri sgs at t tté“%"g?%f&‘%mt

and dissimlar region
and a second region G&nappmgdemﬂushawngattmswtammhmﬂmbﬁwdmmﬂwm

in FIGS. 10 and 10A, d st m@gmmbﬂy
of first regions 64 an ur%??‘kﬁecsﬁde%ggtg?% re |ons ﬁ mxm
in FIGS. 10 and | QA il o gy (hINeFs Feptsiting, agyl & Jess

regi ons. That is, themmdnwlremlucatedhutwmaﬂeaw dMOfmm'bth,
substantially the SaNBersin W%&Mﬁéﬂtmﬂmmm

step undergone by meb terla 60 The I a
plurality of conti nuod’g‘El czgﬂém/deﬁu WW&&% °¥q&s

thanorequaltoZOOgramsforce,andsmdabsorbentartlclecompnsesatlenst
two regions having different bending properties, said regions comprising:

a first region located in said main body portion inboard of the longitudinal
side edges of said main body portion, said first region having a first bending
modulus; and

a second region comprising at least a portion of said side wrapping
clement, said second region having a second bending modulus which is
lower than said first bending modulus so that the absorbent article is
provided with a discontinuity in stiffness between said first region and said
second region, wherein said side wrapping element can bend about the
discontinuity in stiffness between said first region and said second region.

2. The absorbent article of Claim 1 wherein said discontinuity in stiffness between said first
region and said second region comprises a bending zone positioned between said first
region and said second region, and said bending zone comprises a third region located
between a portion of the main body portion and the distal edge of the side wrapping
elements wherein said third region has a third bending modulus that is lower than the
bending modulus of said second region.
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Shcréﬁsggi égéggl ternately beyond thJIm,urm,”",’M‘yﬂL"be first and ggcond

surfaces (64A and 64B, respectivVely) © irst region 64. In

ot her enbodi ngy, #pse deformations 74 may extend bey&qqhg?g)ﬁu;g ane
of only one of #E‘{a st 64A or the - second 64B surfaces of the first
regi on 64. FIG 10 shows that the web material 60 having

t he strainable network 62 formed therein has a | ongitudinal

centerline (or axis), 1, and a lateral centerline (or axis), t. In

the sanitary napkin enbodi nent shown in Fi @80 11, the | ongi t udi nal

centerline, 1, of the strainable network is shown as being rectilinear and

general |y 3. Tlmribsotbalt article héClaimﬂswhrémsddmbdﬂy pdridore compriséshe liquid

| ongi t udi nal cent h,bépsﬁ s O L on
. : hebu]&g c@tudl.nal nnFemn erou:a e%P' :ﬁbgguﬁ?m@ tSpMRbes I b 'ah

and orientation

. e
rectilinear, cur Ef”f"?"‘"r £31d, backsheet, spi absorbent

curvilinear. Thecore havmg a ﬁm@longdudmﬂl mdeadys,lwhawn said topshettcand tackisheet éash -

network 62 can al ggite eRichfy transversely (P fhk 16t msgg%gégq,f
FIG 10 shows that, ltg E!lrst re |ons 64 of the'stfalnabl e, network haée a

first axis 68 an é‘gm finlorstinart, 9fsajd pide “ﬁﬁﬂpéns@eq‘%ra@?é?‘ bly
| onger than extembnoﬁa:hoﬂslmtlmdbﬂ:ksheetnspmvsledrwiﬂiﬁnwaefrhudasaéﬂeﬁhhtym

Eget];]larlsgngrlt 3d|6n ohd 6 W ? sxder ai ﬁdabl Wﬂ%‘aﬁdﬁg?arma
whi l e the second “}Q%w%@?gé@%gﬁﬁﬁﬂ‘% MW% transverse axis,

t, of the strainable web nmateri aI 60 The second regions 66 of the
strainabl e nefwor e absorbent agicle,of:Claim:3, wherein; saisk aren of:increasedh Sexibility comprises s

71. The firat aXI&nﬁﬁed)iealmr@ﬁpﬂﬁ&andbacksheefﬁﬂjoﬁﬁdﬁﬁ I s substantially

parallel to the |ongitudinal axis 1of the web material 60, whi |l e
the second axgs 7 p=Tee) | é?g(m's £ odn

t he web 'iﬂhfe??sg 8 H’k ve[5| on Qﬁx%ﬁb‘i m%{e%a?ﬁréfﬁgmc%
FIGS. 10 and 10A, to thedi edge elementse second regions 66
are substantially |inear, extendlng contlnuousl in a direction

subst anti al | yépar Ehe abisorbentrakticld ﬁﬂmﬁwhubmamdsseﬂ epfendsrarourdithé entiné peripbery
material. |n othesssaiitngh B&dyportidnne second regions 66 can be curvilinear,

or partially rectilinear and partially curvilinear.

Wi | e the enhance (Hm @Ehﬁf Eg! gila ' ' iﬁ%gst
in ch be%#%e‘%&i é S %'JJC ure a éfosg%rtgé/’li’%é%at&or I on
of the side w apphavg 30d said pxtensinng pEeaid topsheetand;

FIGS. |0A B, andoﬁedha e penierallycst théir entire mtermda,l whhtﬂiee:mbtwmb&a |ged|erﬂ19
with the strai nab4 g HEE WRE gﬁe:ﬁ?ﬁ'l: U%P %Hﬁmp

significantly dif ent s ages or _cQn rgﬁed resistive rorc ?o gfdon atJon
when subj longistinal, rheak cose and sgid yn epid;

a predet erni ned amuofﬂheasedﬂe:dbihty

8.  The absorbent article of Claim 7 wherein said unbonded region is concave relative to the
distal edge of said side wrapping elements.

9.  The absorbent article of Claim 1 wherein at least one zone of extensibility comprises a
region of said side wrapping element which is provided with corrugations.

10. The absorbent article of Claim 1 wherein said side wrapping elements comprise separate
clements that are joined to the garment-facing side of said main body portion at a point
of attachment located inward of the longitudinal side edges of said main body portion,
and said side wrapping elements are unattached to said garment-facing side between
point of attachment and the longitudinal side edge of said main body portion.



strainable network 62 exhibits first resistive forces to the applied

el ongation (which devel op between the stage shown in FIG 10A and
the stage shown in FIG 10B). WO 97/ 00655

PCT/ US96/ 10198 ! 25

The -first resistwosbasses occur until the el ongatl on of the web is
sufficient to cause a substanti al portion of the secondPCEUSMsI9H O
to enter the plane of applied elongation, as shown in FIG 10B.
After the web material 60 reaches the stage shown in FIG 10B, it
exhi bits second resistive forces to further el ongatl on (as illustrated by
FI G 10C). Typi cal lé when used in r]e.é ns of the side wapping

el ements 50 descri bed 8

Rerei'n, the vvebpjérlal wll be_wthin the

first .stage of resistang o—et-ongahlgn SO the varig 53@ort|ons of
the strainable network 2 will only xteﬁatgqtlres in
FIG 10B and adjust so 4s 44 reI ax b C&E tth G| 10A.
The SELFed region of thg si d y {form ng
the strainable network ¢2 i pse Tl wumm , the
term “form ng" feld Tl
geonetry upon the web retain
the desired structure of 'g dtogpy
external |y applied el onpmati dTrs---ef--f-9¢-ees--$ (LR \

formng a stainable ne 'r'IZ I : include, b0l Fg not
linmited to 240608 n§ By TEITTY-ptates-er-rekLs . _thel m ‘frm(g hi gh
pressure hydraulic formy I Theg

into

| ani nate (or other mh,)"
aterial (or

whi ch the strainabl e netwol
| am nat e) that hay a -y der ~thegd or ces
that the sanitary napkd&is : il f”“!'”"“ Nen wor me When
the strainable network 62 |559 “med s i however, 86 base
material can be nade extensible &8der e- sel edixo d9 ces such as

those that the sanitary napkin is norrralp‘xg;ugj ecte 0 when worn.

The depth and nunber of deformations 7471 n®*'h€ strai nabl e network 62 can be

204~ 2
- \\21’"- jﬁ/_"za

50
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varied to control the applied force or elongation required to extend the
SELFed regions of the si-de wapping elenents 50. In one enbodi nent,
the deformations 74 are formed by two rigid plates having outer

di mensi on of 5.0" by 12" by 0.75" (12.7 cmby 30.5 cmby 2 cm. On
one ‘surface of eXhoydogsse are a series of meshing teeth whi ch are
substantially triangular in cross section and nmeasure 0.030" (@®cfUssiiorgat
their bases and taper to a vertex with a radius of 0.008" (0.2 M) at the

top. The centerlines of the teeth are spaced evenly and at 0.030"
(0.76 mm increnments. On the "toothed side of one plate, a series
of grooves are cut which are parallel to e%gg ot her and

per pendi cular to the evenly spaced teeth. e grooves neasure 0.03 1"
(0.8 ) wide and are continuous over the entire length of the plate, and
are spaced at a distance of 0.25" (6.4 mm) on center. These grooves
correspond to the undef orned regi ons of the base material. The
preferred base material is placed WO 97/ 00655

PCT/ US96/ 10198 -
between the plates in a hydraulic pr R,
pl ates to evenly distribute j p Hr e conpressed
under a load of at |east 4,000 pound Eormed web
material is then renoved from between ates- avai |l abl e
stretch or elongation is increased if fd | vEnLpdutoer-208 def or mat i ons,
t he hei ght or degree of dorgati §N . T
increased. Simlarly, i

R or engati on is

/\ﬂ deffgh mati on, the nunber
gn I pl ates can be
N 27/sTPt ures 94 on

t he sanitary napkins shown i n¥\ s FIG 12 shows a
hi nge structure 94 which conpri3s.a > e feglsfl of a side

wr appi ng el enent 50 t hat pA£xt ends—gemneral{y in the |ongitudinal
direction. FIG 12 shows an exanpl e of3a nbodi nent where the hinge
region 94 extends the entire | ength of the juncture of the side

wr appi ng el enent with the main body portion. The hi nge structure 94
shown in FIG 12 is preferably forned q?'szF'ng t he desired concave
regi on of the side wapping el enent 50. + *cOncave region is forned so




that the ridges defined by the deformations 74 of the strainable network of

t he formed region are curvilinear. The deformations 74 are oriented
in sane direction as boundaries of the concave region (that is, in
the same direction as the edges of the hi nge regi ons 94).

FI G- 13 shows anwdwledssnge structure 94 which conprises a concave region
of the side wapping el ement 50 that also extends along the jupeit§Rneibst he

si de wrapping el ement with the nmain body portion of the sanitary
napkin. In the enbodi nent shown in FIG 13, the hinge structure 94
is formed so that the ridges and val l eys 59 oriented perpendicul ar
to the transverse centerline T of the sanit{By 7 napkin. The ridges
and val l eys 59 of the corrugations are griented at an angle to the
boundari es ofthe concave Bpuge st r uct uPBAox i n 2@ict ure shown in
FIG 13 may be formedwpy ring rolli i red e@@&ve region of
t he side w apping el eneiealdl / . _14 shows a
particularly preferred nechanlcal“iiga‘f A jg;' ==L 94

whi ch conbi nes features from sonme oN ”
figures. In the embodi nent shown ingp he hlno-'st cture 94
conprises a concave SELFed Te (SI ni | #6080 that ofahe

enbodi mrent shown in FIG 12). The Jdges defined by the

def ormations 74 of the SELFed region in ¢g146 however, are

linear and oriented in the |longitudinal direction. The ridges are, thus,

he precedi ng

oriented at an angle to the boundaries of the concave region 94. In
order to show where the side 20XQ 97/ 00655 38

PCT/ US96/ 10198 (?0 42 27

wr appi ng el enent 50 m ght fol ada | e of where
t he wearer's panty el 88+ : £=3tive to the hinge
94 and the zones of extensibilitg ciasmiy anitary napkin is

placed in the wearer's panties. appi mefeel ement 50 wil |
preferably fold along Iine E In adgjti ol gﬁig?‘gﬂzzp is no need
for a crinp seal in the enbodi nent own |% 14 since the extensions of
t he t opsheet and backsheet are preferably | am nated together by
adhesives, an




enbodi nent can be constructed which is provided with a crinp seal, and the
hi nge structure 94, or at |east a portion of the hinge structure 94,
coul d be | ocated out board of the area ofthe crinp seal.

FIG 15 shows a particularly preferred mechanically-deforned hinge
structure whlosigéssuse on enbodi nents in which the side wapping

el enents 50 are separate : el ements. In the enbodi nent sheowussibios.
15, the side wapping elenments 50 conpri se separate conponents that
are joined to the garnent-facing side 20B of the mai n body portion
21. The hinge structure 94 conprises a longitudinally-oriented

SELFed region that extends the fill length of the juncture of the side

wr appi ng el enent 50 with the main body portion 21. Preferably, the
hi nge structure 94 conprises two spaced apart SELFed zones in which
the ridges defined by the deformations 74 are oriented in the

| ongi tudinal direction. The two spaced apart SELFed zones allow the
side wapping elements 50 to fold nore easily around the crotch
edges of a variety of panties having a vari4f"pf different size crotch
shapes . and wdths. FIG 15 also shows that a substantial portion of
the hinge structure 94 can be positioned underneath the main body
portion 21 in such an enbodinent. In addition, FIG 15 shows that at.
| east a portion of the hinge structure 94 may be di sposed out board
of the crinp seal 48. This aids the side wapping elenents in

fitting a wder variety of panty crotch sizes. FIG 16 shows
anot her alternative hinge structure 94. In the enbodi nent shown in
FIG 16, the hinge structure 94 conprises a region of the side w apping

el ement 50 which is provided with tw% concentric concave score Iéﬂws whi ch

are ori ented side-by-gjde. &rf\virtually'yﬁrl ted
j 1e€@r ilbed heb8

nunber of variations of the are
possi bl e. For exanple, t f-omlcar] conp -
regi on, or a pl M R e Res inte

addi tion, instead of &HH ; ]

regi ons, the hi nggb@tftj

segnents (or regifons)§ ;
rectilinear and Vil i Thad doHi
bei ng a separate e
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structure fromthe zones of extenS| bility, the h| nge structure and the
zones of extensibility nmay be portions of a continuous structure.
For .exanpl e, the wi) $%Ress structure 94 and the zones of extensibility
56 coul d conprise deformed areas having a confi gur at i onrPCIVUSSHIG1Yst he
bi nge portion could gradually transition into portion of t he
structure that conprises the zones of extensibility. Such an enbodi nent
m ght conpri se continuous ridges that are 'arranged in the
configuration of a series of concers/l'? concave ri dges and vall eys.
The features shown and descri bed herein for t he various enbodi ments
can al,so be conmbined in any other suitable ways to form still nore
alternative enbodi nents The present invention is also
applicable to other types of absrobent articles worn in the crotch
regi on of an undergarnent such as pantili neragamd i nconti nence
articles. The terns "panty liner” " er"” ref er to absorbent
articles that are | ess g4 , '
general ly worn by wonen between thejr RPN ds. Suitable
i i i ' S\SP ~- provi ded

S €rosed in U S.
orn on April 19, 1988.
ergarnents (pF Ehel i
§%e|t or t elf ké)cb&

4r s for absorbent

with the side wapping el eng
Pat ent 4, 738, 676 entitled ¢
The term "incontinence articlé \
pl ace by a suspension system of salfe

inserts for absorbent articles,
articles, briefs, bed pads, and the ﬂégardl ess of whet her
they are worn by adults or other incontinent persg Sui t abl e

incontinent articles that can be provided with the side wapping el enents
descri bed herein are disclosed in U S. Patent 5,300,054 issued to Feist, et
al. on April 5, 1994 and U.S. Patent 5,304,161 issued to Noel, et
al. April 19, 1994. The disclosures of all patents, patent
applications (and any patents whi %issue t hereon, as well as any
correspondi ng published fortéfg 'cat' pg). and

publ i cations nenti oned‘kl&fcle AT’S aa' i cation are hereby
i ncor por at ed by re

N
\? ‘\\\\‘k‘l\ /|§ expressly not admitted,
however, that any of The uge t ference herein

teach or disclose the et Envent | or%/‘l\‘?‘ |s/a'\§§cg\\\\\\_/'=' pressly not
admitted that any of the c 1:4/&1@ avai | aB7&\ s or pFOfi Cti
described herein teach or disclo J}e‘ap‘rment in i on. é OB
Wi | e particul ar enbodi ments of t -z have been illustrated
and described, it woul d be obvious to e Killed in e art that various
ot her

Il—"




changes and nodifications can be nade wi thout departing fromthe spirit and

scope of the invention. WO 97/ 00655

PCT/ US96/ 10198 29 1. An
absorbent article for wearing in a wearer's undergarment that has a crotch
regi.on Wi t hywa obideks Of Si de edges, said absorbent article having a

| ongi t udi nal di rrenS| on extending in a |ongitudinal directrcvusesribios
transverse di nension extending in a transverse direction, said
absorbent article conprising: a main body portion conprising
an absorbent core, said nmain body portion haV|ng a body-facing

side, a garnent-facing side, a pair of Ioﬁﬁ Y{ddinal side edges, and a

peri phery, said absorbent article characterized in that it further
conprises a pair of side wéRpipgfel enents for folding around
t he side edges of the wear ) sai d side w apping
el emrents extending | ateral ngi t udi nal

si de edges of said main bé@
equal to one-half thef@udt 3 gyarﬂaages
sai d side wr g¥RJ K e e Taiv a_liansvets- centerline that

di vi des sai d side w appi el enents into opposT¢- si des, said
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(54) Title: ABSORBENT ARTICLES HAVING UNDERGARMENT COVERING COMPONENTS ESPECIALLY SUITED FOR
FOLDING AROUND THE EDGES OF AN UNDERGARMENT

Absorbent articles such as sanitary napkins, panty liners, and incontinence pads are disclosed that have undergarment covering
components (or "side wrapping elements") that extend from the main body portion of the absorbent article and automatically fold along
the sides of a wearer’s panties and provide an altemative to conventional side flaps. The side wrapping elements have at least one zone of
extensibility and a region therein that is stiffer and less extensible than the zone of extensibility. The absorbent article preferably comprises
at least three regions with different bending moduli to control the location of the absorbent article about which the side wrapping elements




