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EIELD OF THE INVENTION

The present invention relates to absorbent articles, such as.
sanitary napkins. More particularly, the present invention
relates to a generally thin, flexible sanitary napkin that is
provided with a stiffened center.

BACKGROUND OF THE INVENTION

This invention is concerned with absorbent articles such as
sanitary napkins, pantiliners, and incontinent pads that are
designed to absorb and retain liquid and other discharges from the
human body and to prevent body and clothing soiling. The present
invention is particularly concerned with sanitary napkins that are
generally relatively thin and flexible.

Sanitary napkins of a wide variety of shapes and dimensions
are currently used by women for the collection of menses and other
bodily discharges.

With respect to Isanitary napkins, at least two general
classes pertinent to the present invention exist. One such class
is for the absorption of medium to high menstrual flows. These
sanitary napkins offer a fairly high absorptive capacity.
Absorptive capacity is commonly achieved by providing the napkin
with a fairly thick and bulky absorbent member, commonly fluff
pulp. Sanitary napkins of this class are disclosed in U.S. Patent
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Such sanitary napkins theoretically have a high absorptive
capacity, however, when the sanitary napkin is worn and subjected.
to the compressive forces of the wearer’s thighs and pudendal
region, the fluff pulp core simply compacts or bunches into an
arbitrary, but generally rope-like shape. Such napkins commonly
shift from their original placement so that after only a short
wearing time, the napkin might only - partially, if at all, be
beneath the wearer’s vaginal orifice or vestibule. Thus, in use,
these sanitary napkins sometimes offer very little absorption.
Further, the rolling and twisting of these napkins may create
soiling on the wearer’s panties and skin surfaces. In addition,
the bulkiness of these napkins causes a high degree of wearing
awareness and may make them 'quite obtrusive when worn with tight
fitting slacks, body suits or bathing suits.

A second class of sanitary napkins are intended for light or
low menstrual flows and are commonly referred to as panty liners
or panty shields. Sanitary napkins of this type are disclosed in
U.S. Patent 4,681,578, entitled “"Pantiliner With Ventilation
Areas". which patent issued to Anderson and Brandt on July 21,
1987. Sanitary napkins of this class, as a group, are thinner, -
somewhat more flexible and generally more comfortable than those

of the first class, however, they lack the absorptive capacity of
the napkins of the first class.

Recently, efforts have also been directed at developing thin
sanitary napkins which have the capacity to absorb and contain
medium to high menstrual discharges. Previously, such discharges
could only be handled by relatively thick sanitary napkins.
Examples of thin sanitary napkins having capacities great enough
to handle medium to high menstrual flows are disclosed in U.S.
Patent Numbers 4,950,264 and 5,009,653, issued to Osborn, I1II, on
August 21, 1990 and April 23, 1991, respectively. The disclosures
of both of these patents are incorporated by reference herein.
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in US. Patengs possible to the body of the wearer. Such a body-conforming
capability is believed to increase the effectiveness of the
sanitary napkin by reducing the possibility that menses will
travel around the perimeter of the sanitary napkin and leak.-
There have been a number of recent efforts to provide sanitary
napkins and other absorbent articles with improved body-conforming
characteristics. In addition to serving as examples of thin
sanitary napkins, the sanitary napkins disclosed in the
above-mentioned Osborn patents also serve as examples of
anatomically-conforming sanitary napkins. Other examples of
anatomically-conforming sanitary napkins are disclosed in European
Patent Application publication numbers 0 335 252 and 0 335 253
published October 4, 1989 in the name of Kenneth Barclay Buell,
which are also incorporated by reference herein.

One attempt to reduce the tendency of a thin sanitary napkin
to twist and bunch during use is described in Kimberly-Clark
European Patent Application' Publication Number 0 471 114 A2
published February 19, 1992. This publication is also
incorporated by reference herein. The Kimberly-Clark European
patent application discloses providing a thin sanitary napkin with

a thin "central zone" that has greater stiffness than adjacent
portions of the napkin.

While the sanitary napkins disclosed in the Osborn patents
and the Buell patent applications work quite well, the search for
improved sanitary napkins has continued. '

Therefore, there exists a real consumer need for a sanitary
napkin which is generally thin and flexible, thereby offering
enhanced fit and comfort, yet having a fluid capacity great enough
for use with medium to high menstrual flows. The present

application is directed to a number of such sanitary napkin
embodiments.
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It is an additional object of the present invention to
provide a sanitary napkin which will closely conform to the
various anatomical shapes of the female urogenital regijon, and, in
particular, will easily form around the curvature of the wearer’s

labia majora by cupping and surrounding the exterior of the labia
majora.

It is an additional object of the present invention to
provide a sanitary napkin which offers enhanced fit and comfort
and a low degree of wearing awareness.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following

description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE_ INVENTION

The present invention is an absorbent article, such as a
sanitary napkin. The sanitary napkin of the present invention is

a generally thin, flexible, sanitary napkin that is provided with
stiffened center.

The sanitary napkin of the present invention has a principal
longitudinal centerline, a transverse centerline, a body surface,
and a garment surface. A longitudinal central region is disposed
along the 1length of at least a portion of the longitudinal
centerline, and longitudinal side regions are disposed outboard of
the longitudinal central region. The sanitary napkin comprises a
liquid pervious topsheet, a 1liquid impervious backsheet (or
"barrier means") joined to the topsheet, and an absorbent core
positioned between the topsheet and backsheet. In one preferred
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longitudinal side regions and longitudinal central region that are
within certain ranges. The longitudinal central region of the
sanitary napkin has a flexure-resistance that is greater than that
of the longitudinal side regions when measured according to the
Circular Bend Procedure described in greater detail herein. The
longitudinal central region preferably has a flexure-resistance of
less than about 1,000 grams. The Tlongitudinal side regions
preferably have flexure resistances of less than or equal to about
700 grams (provided, of course, that the flexure-resistance of the
longitudinal central region is always greater than the
flexure-resistance of the longitudinal side regions.)

The embodiment of the sanitary napkin described above easily
forms around the curvature of the wearer’s labia majora by cupping
and surrounding the exterior of the labia majora. The
longitudinal central region of the sanitary napkin forms the
bottom of a cup-like trough under the wearer’s labia majora, and
the longitudinal side regions are sufficiently flexible that they
are able to form the sides of the trough structure.

In another embodiment, the sanitary napkin has a first end
_region extending between about 1/8 and 1/3 of the length of the
sanitary napkin from one end edge of the sanitary napkin toward
the transverse centerline, a second end region extending between
about 1/8 and 1/3 of the length of the sanitary napkin from the
other end edge toward the transverse centerline, and a central
region that may range in width up to the width of the absorbent
core between the first and second end regions. This sanitary
napkin has a flexure resistance as measured through the first and
second end regions which is less than the flexure resistance as
measured through the central region.
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Figure 1 is a schematic plan view of a sanitary napkin of the
present invention with portions being torn away to show underlying
structure.

Figure 2 is a cross-sectional view of the sanitary napkin
shown in Figure 1 taken along line 2-2 of Figure 1.

Figure 3 is a top plan view of a topsheet and wipe
acquisition sheet laminate with portions of the topsheet being
torn away to show the underlying structure.

Figure 4 is a top plan view of an alternative sanitary napkin
with portions being torn away to show the underlying structure.

Figure 5 is a top plan view of another alternative sanitary.
napkin with portions being torn away to show the underlying
structure.

Figure 6 is a cross-sectional view of a sanitary napkin
having a stiffening material in the form of an additional

absorbent material placed in the longitudinal central region of
the sanitary napkin.

Figure 7 is a cross-sectional view of a sanitary napkin
provided with additional absorbent material in the form of a
_ laminate.

Figures 8-12 show a sanitary napkin provided with additional.
absorbent material in the form of a longitudinally-oriented hump.

Figures 13-18 show a sanitary napkin provided with additional
absorbent material in the form of an absorbent mass which is
capable of decoupling from the absorbent core.
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Figufes 22 and 23 are bottom plan views of sanitary napkins
that have fasteners which provide the napkins with a stiffened
center. ’

Figure 24 is a schematic cross-sectional view showing the way
a prior art sanitary napkin might fit adjacent the wearer’s labia
designated L.

Figure 25 is a schematic cross-sectional view showing the way
a sanitary napkin having a stiffened center might fit adjacent the
wearer’s labia.

Figure 26 is a schematic cross-sectional view showing the way
a sanitary napkin having a stiffened center in the .form of
longitudinally-oriented hump might fit adjacent the wearer’s
labia. |

Figure 27 is a schematic plan view showing the way the entire
sanitary napkin. might fit adjacent different regions of the
ggarer‘s body.

Figure 28 is a schematic cross-sectional view showing the way

a sanitary napkin of the present invention might fit adjacent the
wearer’'s mons region.

~Figure 29 is a schematic cross-sectional view showing the way
a sanitary napkin of the present invention might fit in the
crevice between the wearer’s buttocks (or "gluteal groove").
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sanitary napkin  (QaboAl BPMHeS ape schematic cross-sectional views which show

the way different embodiments of the sanitary napkin shown in
~ Figure 30 might fit adjacent the wearer’s labia.

Figure 36 is a plan view of a sanitary'napkin which has a
stiffened center formed by folding a wipe acquisition sheet, and a
topsheet which is bonded to at least one underlying absorbent
layer by a plurality of discrete fusion bonds.

Figure 37 is a cross-sectional view of the sanitary napkin
shown in Figure 36 taken along line 37-37.

Figure 38 1is an exploded perspective view showing the
assembly of a sanitary napkin according to the present invention
which contains extensible components.

Figure 39 is a plan view showing a preferred glue pattern
applied to the underside of the topsheet of the napkin shown in
Figure 38.

JAIL SCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to absorbent articles, such as
sanitary napkins, and in particular to sanitary napkins which are
generally thin and flexible that are provided with a stiffened
center and offer enhanced fit, comfort, and containment.

The term "sanitary napkin", as used herein, refers to an ~
article which is worn by females adjacent to the pudendal region
and which is intended to absorb and contain the various exudates
which are discharged from the body (e.g., blood, menses and urine)
and which is intended to be discarded after a single use (i.e., it
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is not intended to be laundered or otherwise restored or reused).
Interlabial devices which reside partially within and partially
external of the wearer’s vestibule are also within the scope of
this invention. As used herein, the term "pudendal® refers to the
externally visible female genitalia and is limited to the labia
majora, the labia minora, the clitoris, and the vestibule.

Figures 1 and 2 are a schematic plan view and a

cross-sectional view of one embodiment of the sanitary napkin 10

of the present invention. As can be seen in Figures -1 and 2, the
sanitary napkin 10 basically comprises an absorbent means 13 and-a
liquid impermeable barrier means 16. The absorbent means 13 may
be any means which s generally compressible, conformable,
non-irritating to the wearer’s skin and capable of absorbing and
containing body exudates such as menses, blood and urine.
Preferably, the absorbent means 13 maintains dintegrity when
wetted, in use. The absorbent means 13 has a first major surface
19 and a second major surface 22. The barrier means 16 is
adjacent the second major surface 22 of the absorbent means 13.
The barrier means 16 may be any means which is flexible and liquid
impervious and which prevents the exudates absorbed and contained
in the absorbent means 13 from wetting articles which contact the
sanitary napkin 10 such as panties. '

As shown in Figures 1 and 2, the absorbent means 13 is
comprised of a liquid permeable topsheet 25, a liquid permeable
wipe acquisition sheet 23, a wet-laid tissue sheet 31 and an

_absorbent core 34. In the embodiment shown in Figures 1 and 2,

the barrier means 16 is a barrier sheet. The absorbent core 34 is
comprised of hydrogel-forming material 37 disposed between two
air-laid tissue sheets 40 and 43. The sanitary napkin 10 has side
edges 11 and end edges 12 which together form the periphery 15 of
the sanitary napkin 10. The sanitary napkin 10 has a body surface
26 which is generally defined by the topsheet 25 and a garment
surface 17 which is generally defined by the barrier sheet 16.

—
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' same). The size and shape of longitudinal central region 23, may
vary depending upon the structure that provides the sanitary
napkin with a stiffened longitudinal central region (or "stiffened
center"). The sanitary napkin 10 can be provided with a stiffened
center in a number of different ways. '

Some general ways of providing the sanitary napkin 10 with a
stiffened longitudinal central region include, but are not limited
to: (1) making the longitudinal central region 23 thicker; (2)
folding any of the components comprising the longitudinal central
region to create double, or more, thickness of the same; (3)
constructing the longitudinal central region out of several
layers; (4) using stiffer materials; (5) changing the basis weight
of components comprising the longitudinal central region{ (6)
placing additional components in the longitudinal central region
23; or (7) any combinations of the foregoing.

Several specific non-limiting sanitary napkin embodiments
with a stiffened center are shown in Figures 6-23.

Figure 6 shows a sanitary napkin 10 having a stiffening
element (or "stiffening material™) 30 in the form of an additional
absorbent material 35 placed in the longitudinal central region
23. The additional absorbent material 35 could comprise any of

_the materials specified herein as being suitable for use in the
absorbent core 34. The additional absorbent material 35 could
also comprise capillary channel fibers (described in greater
detail below), or -'cross-linked cellulose fibers. Suitable
cross-linked cellulose fibers are described in U.S. Patent
4,888,093, issued December 19, 1989 to Cook et al.; U.S. Patent
4,822,543, issued April 18, 1989 to Dean, et al.; U.S. Patent
4,889,559, issued Decembér 26, 1989 to Schoggen, et al.,; U. S.
Patent 4,898,642, issued February 6, 1990 to Moore, et ai.; and
U.S. Patent 4,935.022 issued June 19, 1990 to Lash et al.
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t hin, sanitary napkin that is provided with stiffened
center. The sanitary napkin of the present invention has a
princi pal | ongi tudi nal centerlinal a transverse centerline, a body
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other combinations of such material. The additional absorbent
material 35 could be positioned between any of the components
between the topsheet 25 and the backsheet 16.

The stiffening material 30 could, for instance, comprise
polymeric gelling agents added or patterned into the longitudinal
central region 23. In other alternatives, the stiffening material
could include, but not be limited to combinations of polymeric
gelling agents and synthetic fibers, natural fibers, or chemically
modified natural fibers, such as cross-linked cellulose fibers.
In still other alternatives, suitable absorbent fibers such as
chemically modified natural fibers may be used as the stiffening
material without the addition of polymeric gelling agents.

One preferred type of stiffening material is a bi-component
fibrous material comprising a fiber having a core of polyethylene
which is coated with polypropylene. The .outside of the
bi-component fibers have a lower melting temperature than the
inside. Such a material is preferred because the fibers can be
heat bonded to each other by melting the outside of the fibers
while the inside of the fibers maintain their fibrous integrity
instead of melting into an amorphous mass.

_ Suitable bi-component fibers are commercially available from
a company by the name of Chisso. Another material which is
suitable for use as the stiffening material is a fibrous material
known as PULPEX, formerly available from Hercules, Inc. of
Wilmington, Delaware.

The stiffening material 30 such as additional absorbent
material 35 could be used with the other components described
herein, as shown in Figure 6. Alternatively, it could replace one
or more of the other ‘components. In still other alternative

e
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5 enbodi nent shown in the draw ngs, the sanitary napkin is provided with
a liquid perneable wi pe acquisition sheet and a wet-| ai dpgtA9s/e36met ,
whi-ch Fﬂag@ﬁéﬁ with the topsheet and absorbent core are said to conprise-an
"absor bent neans". The sanitary napki n has fl exure-resi stances
in iIts longitudinal side regions and | gagitudinal central region that are
within certain ranges. .The longitudinal <central region of the sanitary
napki n has a flexure-resistance that is greater than that of the

| ongi tudi nal si dqnhodyhm;.vﬂhensﬁé&yunednagewﬂdmddtbetaIneintegral part of

the absorbent core 34 or one or more of the other components
described herein. '

Figure 7 shows a sanitary napkin 10 provided with additional
absorbent material 35 in the form of a laminate. The laminate
comprises an additional layer of hydrogel-forming material 45 and
an additional tissue layer 47.

Figures B8-12 show a sanitary napkin 10 provided with a

~ longitudinally-oriented absorbent hump 44.  The hump 44 comprises
additional absorbent material in the form of a hump-forming
element 44'., The absorbent hump 44 provides extra absorbency in
the target region where menses are typically deposited and
improved contact with the wearer’s body, particularly with the

surfaces of the wearer’s labia majora adjacent the space between
the labia majora.

The sanitary napkin shown in Figures 8-12 preferably has
longitudinal side regions 23 with a caliper of less than or equal
to about 5 millimeters. The sanitary napkin 10 preferably has a
caliper at the point of maximum amplitude of the hump 44 of at
least about 150% of the caliper of the longitudinal side regions
27. The sanitary napkin preferably has a caliper as measured
through the point of maximum amplitude of the hump 44 that is ai
least about 0.15 inch (about 3.5 - 4 millimeters), more preferably
between about 4 millimeters and about 10 millimeters greater than

_that of the longitudinal side regions 27.

The sanitary napkin shown in Figures 8-12 can be provided
with an optional interliner 60 as shown in Figures 9 and 10.
Figures 9 and 10 are sectional views taken along lines 9-9 and
10-10, respectively, of the plan view shown in Figure 8. The
optional interliner 60 is used when the sanitary napkin is
provided with an absorbent core 34 that has the ability to
separate or "decouple" from the backsheet 16 for improved body
contact. The concept of decoupling and the characteristics of the
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Crcul ar Bend Procedure described in greater detail herein. The

| ongi .t udj central region preferably has a flexure-rggi fRed | ess
thanw%ggdgfdwl, 000 grans, The. longitudinal side rgglh@%ss%apref erably

have fl exure resistances of |ess than or equal to about 700 grans
(provi‘ded, of course, that the flexuretyesistance of the |ongitudinal
central regi on Is always greater than the fl exure-resistance of
the | ongitudinal side regions.). . The enbodi nent of the sanitary
napki n descri BBterdbeRre ¥&sidescrikednsimrbidnd Rakentc up7uQE ofssued tRearer' s

| abi a maj ora lybgrappielg alancthn SAPri®UNGi, NA991 h@hi@Xt &Y | dRcorpératédiepy | abi a
maj ora. The ko%i tlﬁd;_%%l central region of the sanitary napkin
forms the bSEITHeY "8 up-1like trough under the wearer's | abia ngjora,
and the longitudinal side regions are sufficiently flexible that they are

able to formthe ¢ig@%sofi1t ARdt 1DUL Sdebtifdndl Eviews taken ! fro@NQIMIE
enbodi nent, the an*ta,ﬁé napél n%ga a fi rstt. e1nd EG%I on ?xte in 'E)etvveen
about 1/8 and 308soto (hiBures,d; #rdAly Hespectively. Figures 11 an show
_ examples of possible configurations the sanitary napkin 10 shown
in Figures 8-10 might take when the absorbent core 34 decouples
from the backsheet 16. It should be understood, however, that the
sanitary napkins shown in the drawing figures are shown primarily
for purposes of illustration. The sanitary napkins may assume
other configurations when worn. It should also be understood that

the sanitary napkins are not necessarily drawn to scale.

Figures 13-18 show a sanitary napkin 10 provided with
additional absorbent material in the form of a longitudinally
oriented absorbent mass 48 which- is capable of decoupling from the
absorbent core 34. The views of the sanitary napkin 10 shown in
Figures 13-17 are similar to those of the previous embodiment.
The absorbent mass 48 is located under the body surface 26 of the
sanitary napkin 10. The absorbent mass 48 is capable of moving
apart from the main absorbent component(s), such as the absorbent
core 34, of the sanitary napkin to more readily intercept bodily
discharges when they leave the body.

The absorbent mass 48 is preferably elongated
longitudinally-oriented, readily deformable, and resilient
_absorbent mass 48 is positioned between the topsheet 25 and the
absorbent core 34. Preferably, at least one absorbent layer 57 is
positioned between the topsheet 25 and the absorbent mass 48.
Figure 18 shows at least one absorbent layer 57 which comprises a
wipe acquisition sheet 28 and a wet-laid tissue sheet 31.

The absorbent mass 48 is preferably joined to the topsheet 25
(either directly or indirectly (for example, through the absorbent
layer 57). The absorbent mass 48 shown in Figures 13-17 is
unsecured to the absorbent core 34. The absorbent mass 48 may
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sanitary napkin fromone end edge of the sanitary napkin toward the
transva@& ?ﬁ%erl ine, a second end region extendi ng bet REEASIIMAIE0 1/ 8 and
1/ 3 of ength of the sanitary:-napkin fromthe other end edge toward °
the transverse centerline, and a central region that may range in width
up to‘the width. of the absorbent core lbetween the first and second end

regi ons. This sanitary napkin has a flexure resistance as neasured
through the first. and eco& ons m?t his &3 th th e]fl xur e
o5t stance as | MEXE ARGt FEPDIOR 1arerEelt Pare"PLIR fehsuicion Wit dieas
6 a portion of the topsheet 25. This provides the sanitary napkin

with an absorbent component that can move into close proximity to

the wearer’s body independently of the other absorbent components
of the sanitary napkin 10.

~ This embodiment can also be provided with an absorbent core
34 capable of decoupling from the backsheet 16. Figures 13-14
show the sanitary napkin prior to decoupling. Figures 16 and 17
show possible configurations of the sanitary napkin might take
when the absorbent core 34 decouples from the backsheet 16.

Figure 18 is taken from an angle similar to that of Figure
16. Figure 18 shows an embodiment in which the absorbent mass 48
is joined to the absorbent core 34 by flaccid fluid transporting
material 62. Fluids initially absorbed by the absorbent mass 48
may be transported from the absorbent mass 48 to the absorbent
core 34 by way of the fluid transporting material 62.

Figure 19 shows a sanitary napkin 10 having another type of
stiffening element. The sanitary napkin 10 shown in Figure 19 is
provided with a 1longitudinally-oriented absorbent tube that
provides the sanitary napkin 10 with a detached thick center (or
"primary menstrual pad") 50. The sanitary napkin 10 could be
constructed generally in accordance with the disclosure of U.S.
Patent 4,425,130 issued to DesMarias on January 10, 1984.
However, the dimensions of the primary menstrual pad 50, and the

.§tiffness of the central region 23 and the longitudinal side
regions 27 should be within the limits described in this
specification. Thus, although the detached thick center 50 is
shown as extending the length of the sanitary napkin 10, it may
only extend a portion of the length of the sanitary napkin 10.

Figure 20 shows a sanitary napkin 10 provided with a
non-absorbent stiffening material 54. The stiffening material 54
could be: non-absorbent and pervious; non-absorbent and.
impervious: or non-absorbent and an inherently impervious material
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic pl an vi ew

of a &;}) h@éy napki n of the present invention w th popEranksysapede torn away
& rlying structure. . Figure 2 is a cross-sectional view of

Lhe sanitary napkin shown in Figure 1 taken along line 2-2 of Figure 1.
"Figure 3'is a top plan view of a topsfyget and w pe acqui sition sheet

| am nate with portions of the topsheet being torn away to show t he
under | yi ng structure. .. Figure 4 is'atop plan view of an alternative
sani tary napkbut apertured, slit, or the like to make the element itself

pervious. The non-absorbent stiffening material 54 could comprise
any suitable material. For instance, the non-absorbent stiffening
material 54 could comprise a foam imsert, or a strip of plastic

film 56. The plastic film 56, as noted above, could be 1mperv1ous'
and either apertured or unapertured

The strip of film 56 may be used to direct exudates toward
the ends of the core 34. Liquid exudates that are deposited on
the core 34 will tend to be distributed radially outward from the
place where they are deposited. Since the core 34 of the sanitary
napkin 10 is relatively narrow in comparison to its length, liquid
exudates will reach the longitudinal edges 55 of the core 34 much
sooner than they will reach the ends of the absorbent core 34.
The strip of film 56 can be used to longitudinally wick and direct
exudates toward the ends of the core 34. This more effectively
utilizes the capacity of the core, and reduces the possibility of

leakage caused by exudates prematurely reaching the longitudinal
edges 55 of the core 34.

Figure 21 shows an alternative embodiment in which the
non-absorbent stiffening material 54 comprises an adhesive 67 used
in the construction of the sanitary napkin 10. The adhesive 67
shown in Figure 21 is between the wet-laid tissue 31 and the
.absorbent core 34. The adhesive 67 can, alternatively or
additionally, be between the absorbent core 34 and the backsheet
16, between the layers of the absorbent core 34, between the
-absorbent core 34 and the topsheet 25, or between any of the other
components described herein. '

Figures 22 and 23 show two sanitary napkins 10 that are
provided with fasteners, such as panty fasteners, 53 that give the
napkins a stiffened center. The fasteners may provide the
sanitary napkin 10 with a stiffened center either by being
inherently stiff, or by securing the longitudinal central region
23 of the sanitary napkin to the wearer’s panties in such a way
that the longitudinal central region 23 is not able to separate
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Wi th portions being torn away to show the underlying structure.

Fi gure g,doglg‘gsg?p plan view of another alternative sanit apyr/d9RMmsedon t h

portion orn away to show the underlying structure. Fi gure
6 is a cross-sectional view of a sanitary napkin having a stiffening
material in the form of an additional absorbent material placed in
the longitudinal central region of the sanitary napkin. Figure 7

is a cross-sectional view of a sanitary napkin provided with additional
absor bent nmt eri &rom the tpaatesr andflax as| ayghhas cthe surroundipg glongitugdingd show

a sanitary napki§idar eegidag 29t hTReldactenent 53 @b6Td BRNinyTBLMILA tiype tdfe form

of a longitudi naHsyi-egngn e%ﬁjc@um%‘luding, but not limited to adhesives, hook
material such as that used in Velcro fasteners, or any other
suitable type of fastener such as that described in U.S. Patent

4,946,527 issued to Battrell on August 7, 1990.

The length 1 of the longitudinal central region 23 can range
from between about 0.75 inch (about 2 cm.) to the length of the
absorbent core 34. (The length of the absorbent core 34 can, for
example, be about 8.5 inches (about 22 cm.). Preferably, the
length 1 of the longitudinal central region 23 is between about
1.5 inches (about 4 cm.) and about 6 inches (about 15 cm.), and
more preferably, is between about 1.5 inches (about 4 cm.) and
about 4 inches (about 10 cm.), and most preferably is between
about 1.5 inches (about 4 cm.) and about 3 inches (about 7.5 em.).

The width w of the longitudinal central region 23 in the
embodiments shown in Figures 6-23 may be as great as between about
1/4 inch (about 0.5 cm.) and about 2 inches (about § cm.).
Preferably, the width w of the longitudinal central region 23 is
between about 3/8 inch (about 1 cm.) and about 2 inches (about §
cm.), and more preferably is between about 3/8 inch (about 1 cm.)
and about 1 3/4 inches (about 4.5 cm.), and most preferably is

between about 3/8 inch (about 1 cm.) and about 1 1/2 inch (about 4 -
cm.).

The longitudinal side regions (or “"side regions") 27 are the
—;ignificant absorbent portions that 1lie outboard of the
longitudinal central region 23. The term "outboard" means
positioned away from the intersection of the longitudinal and
transverse centerlines, 58 and 61. The longitudinal side regions
27 will typically lie at least transversely (i.e., laterally)
outboard of the longitudinal central region 23 so that they are on
the longitudinal sides of the longitudinal central region 23 and
the sanitary napkin 10 (hence the name "longitudinal side
regions”).
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Fi gures 13-18 show a sanitary napkin provided with additional absor bent
mat qyhdb/2187® the formof an absorbent mass which i s PCH&S88/03699f
decoupling fromthe absorbent core.

7.

‘a

. Figure 19 is a perspective V|gm10f a sanitary napkin provided with
| ongitudinally oriented absor bent? tube capabl e of

The longitudinal side regions 27 can, however, lie outboard
of the longitudinal central region 23 in either a longitudinal
direction (i.e., outside the ends of the longitudinal central
region 23), a transverse direction (i.e., outside the longitudinal
edges of the longitudinal central region 23, or both (the latter
being shown in FIG. 1). The longitudinal side regions 27 should

have some capacity, preferably they have a capacity of at least
about 1 gram.

The sanitary napkin 10 is said to be “generaily” thin and
flexible. When the sanitary napkin 10 is described in this
manner, it is meant that the longitudinal side regions 27 of the
sanitary napkin are relatively thin and flexible though the
longitudinal central region 23 may be relatively thick and
inflexible, or merely relatively inflexible or relatively thick
and inflexible in comparison to the longitudinal side regions 27.
The embodiment of the sanitary napkins 10 shown the drawings are
intended to be examples of generally thin sanitary napkins.
However, it should be understood when viewing the drawings, the
number of layers of material shown may cause the sanitary napkins
to appear much thicker than they actually are.

The flexibility of the different regions of the sanitary

napkin 10 is probably best understood with reference to -Figures
24-28.

Figure 24 shows one possible configuration that the prior art
uniformly thin sanitary napkins such as those described in VU.S.
“Patents 4,950,264 and 5,009,653 issued to Osborn might take when
worn. The wearer’s labia is represented in the drawings by the
letter L. Again, the drawings are not necessarily to scale, and
it is to be understood that the sanitary napkings may not
necessarily take these configurations in all cases.

The flexibility of the longitudinal side regions 27 of the
sanitary napkin embodiments described above allows these regions
to conform to the various shapes of the female urogenital region.
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decoupling froma panty protector. Figures 20 and 21 are
Cross- sewh bsmeg7ovi ews of sanitary napkins provided w thPCBRAUSOBABE90Y

material in the form a non-absorbent filmand a construction adhesive,:
respectjvely. Figures 22 and 23 are bottom plan views of sanitary
napki ns that have fasteners which provi dasthe napkins wth a stiffened
center. Figure 24 is a schematic cross-sectional view show ng the

way a prior art sanitary napkin mght fit adjacent the wearer's |abia
desi gnated L. As  sheyry ine F38. | 25,5 tendragitudinads seateali gwaioni 2w wiidwi ng
the way a sanit ddgaligpkien ofasucly diménsiémnethateritermayi gt fadjacdkaqgpt the

wearer’s labia without being provided with the same degree of
flexibility as the longitudinal side regions 27. Figure 26 shows
a configuration the sanitary napkin 10 having the hump 44
described with reference to Figures 8-12 might taken when worn.

Figure 27 shows that .a sanitary napkin 10 in which the
longitudinal central region 23 does not extend the length of the
sanitary napkin 10 might take a number of different
cross-sectional configurations when it is worn depending on the
place along the length of the sanitary napkin 10 along which the
cross-section is taken. The sanitary napkin 10 can adapt to three
very distinct shapes of the wearer’s body. From the front of the
wearer’s body to the back of the wearer’s body, the first of the
three regions may be thought of as the mons region having a
compound curved convex upward shape. The second region is defined
by the labia majora and resembles a W-shaped outline. The third
region is determined by the gluteal groove and is generally

cusp-shaped and defined by two convex upward and outwardly
diverging lines.

Figure 28 is a schematic cross-sectional view showing the way
a sanitary napkin of the present invention might fit adjacent the
wearer’s mons region, M. Figure 29 is a schematic cross-sectional
view showing the way a sanitary napkin of the present invention |
might fit in the crevice between the wearer’s buttocks B (or in
_the "gluteal groove") G.

The longitudinal central region 23 of the sanitary napkin 10
might fit adjacent the wearer’s labia in either the configuration

shown in Figure 25 or Figure 26, depending on whether sanitary
napkin 10 is provided with a hump 44. :

Figure 30 shows an alternative sanitary napkin 10 embodiment
of the present invention. The sanitary napkin 10 shown in Figure
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wearer's | abia. Figure 26 is a schematic cross-sectional view

show y a sanitary napkin having a stiffened penvus93/086%0he for m of
I on%%#,?gq"%- oriented hunp mght fit adjacent the wearer's | abia.

Figure 27 is a schematic plan view showing the way the entire sanitary
‘napkin mght fit adjacent differer® regions of the wearer's body.
Figure 28 is a schematic cross-sectional view showing the way a sanitary
napkin of the present invention mght fit adjacent the wearer's nons

regi on. 3¢-ihas & stibfened cent pat,LpgLon: 8% S8Rk ['eamaral iregiodhbving t he
way that may extend up to the full width of the absorbent core 34.

The stiffened central region 76 may be provided by -any
suitable stiffening material 30 described herein. Preferably,
however, an absorbent mass is not used for this purpose unless it
tapers away from the longitudinal centerline 58 sufficiently that
its size does not substantially inhibit the fit in space between
the wearer’s labia. Thus, if a mass of absorbent material is
used, its caliper as measured more than one inch laterally
outboard the longitudinal centerline 58 should preferably be

within 1-2 mm. of that of the adjacent significant absorbent
regions.

The sanitary napkin 10 shown in Figure 30 has a first end
region 72 extending between about 1/8 and 1/3 of the length of the
sanitary napkin from one end edge 12 of the sanitary napkin toward
the transverse centerline 61. The sanitary napkin 10 has a second
end region 74 extending between about 1/8 and 1/3 of the length of
the sanitary napkin from the other end edge 12 toward the
transverse centerline 61. The central region 76 extends between
the first and second end regions 72 and 74. This sanitary napkin
10 has a flexure resistance as measured through the first and
second end regions 72 and 74 which is less than the flexure
resistance as measured through the central region 76.

Figure 30 shows that the sanitary napkin 10 may also be
provided with optional score lines (or fold lines) a, b, and c.
The optional score lines may be formed through a2 portion of the
stiffening element 30, the entire sanitary napkin, or all or part
of some of the other components of the sanitary napkin 10.
Figures 31-34 show some possible configurations that the sanitary
napkin 10 shown in Figure 30 might take when it is worn.

Figure 31 shows that a sanitary napkin 10 having a stiffened
central region 76 without any score lines will generally forms a
bow-1ike structure under the wearer’s labia.
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sanitary napkin of the present invention m ght

betme arer's buttocks (or "gluteal groove").
%ﬂoégéa € 30 is a schematic:plan view of another

fit in the crevice
PCT/US93/03690 _
sanitary napkin

enbodlnent in which the sanitary napkin has a stiffened central region

whi ch‘may extend the full w dth of the #bsorbent core.

Figure 32 shows that a sanitary napkin 10 having a stiffened
central region 76 with a single fold line designated "a" that runs
along the longitudinal centerline 58, and is pre-disposed to make

the sanitary napkin bend upward into an inverted V-shaped
configuration.

Figure 33 shows that a sanitary napkin 10 having a stiffened
central region 76 with a single fold 1ine designated "a" that runs
along the longitudinal centerline 58, and is pre-disposed to make
the sanitary napkin bend downward into a V-shaped configuration.

Figure 34 shows that a sanitary napkin 10 having a stiffened
central region 76 with a pair of fold lines, designated "b" and
*c", that run generally parallel to the longitudinal centerline
58. This arrangement of fold lines may allow the central region

76 of the sanitary napkin 10 to assume a trough-like configuration
when the sanitary napkin 10 is worn.

Figure 35 shows that a sanitary napkin 10 having a stiffened
central region 76 with three fold lines, fold line "a" that runms
along the longitudinal centerline, and fold lines b and c, that
run generally parallel to the longitudinal centerline 58. This
arrangement of fold lines may allow the central region 76 of the
sanitary napkin 10 to assume a W-shaped configuration when the
sanitary napkin 10 is worn.

The configuration of end regions 72 and 74 of the sanitary
napkin embodiments depicted in Figures 31-35 in use might be
similar to those shown in preceding Figures 28 and 29.

Looking at some of the elements of the sanitary napkin 10
more specifically, the absorbent core 34 may be any means which is
generally compressible, conformable, non-irritating to the
wearer’s skin and capable of absorbing and containing body
exudates. The absorbent core 34 has a first major surface 46, a
second major surface 49, a pair of end edges 52 and a pair of side
edges 55. The absorbent core 34 may be manufactured in a wide
variety of sizes and shapes (e.g., rectangular, hourglass, etc.).
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Fi gures 31-35 are schematic cross-sectional views which show the way

di fferent enbodi nents of the sanitary napkin shown in Fpggfesedfozevght fit
adj ac M@ 988 Wearer' s 1 abi a. . Figure 36 is a plan view of a sanitary
napki n which has a stiffened center fornmed by folding a wi pe acquisition
sheet, ‘and a topsheet which is bonded t@iat |east one underlying absorbent
| ayer by a plurality of discrete fusion bonds. Figure 37 is a

cross-sectional view of the sanitary napkin shown in Figure 36 taken al ong
li ne 37-37. A prefenpgdeshipre $fabhe abserdest ;;@rsp%tis\/éﬁei@sbmomm t he
assermbly of a sgiywhain/ FRQure 1. adhes Grbferred absorbess addirei JAventaboR Fhioch
contains extens‘l:et)nltt%mé:t%rlrgo?g'r‘g S(longitudinal dimension along the longitudinal
centerline 58), about 7.0 centimeters wide across its midportion
(1ateral dimension along the lateral centerline 61) and about 8.0

centimeters wide across its widest portion (lateral dimension).

The absorbent core 34 is symmetrically configured for ease of
manufacture and so that no conscious effort is required by the
wearer to properly place the napkin 10 in the direction it should
be worn. The midportion is configured to basically conform to the
wearer’s thighs and to the thinner crotch portion of the wearer’s
panties so as to prevent excessive ‘bunching. The size of the
absorbent core 34 may be varied to accommodate wearers ranging in
size and also ranging in the expected amount of exudate fluid
volume. Preferably, the absorbent core 34 has a wet-tensile
strength in the cross-direction of at least about 100.0 grams per

centimeter. Wet tensile strength is determinable by ASTM Standard
D 829-49.

The absorbent core 34 may be manufactured from a wide variety
of 1iquid absorbent materials commonly used in disposable sanitary
napkins, diapers, and other absorbent articles. Examples of.
suitable absorbent materials include comminuted wood pulp which is
generally referred to as airfelt, creped cellulose wadding,
modified cross-linked cellulose fibers, absorbent foams, absorbent
sponges, synthetic staple fibers, polymeric fibers,
hydrogel-forming polymer gelling agents, peat moss, or any

‘equivﬂent materials or combinations of matéria]s.

A particularly preferred type of absorbent material is
polymeric gelling agents. Polymeric gelling agents are those
materials which, upon contact with fluids (i.e., liquids) such as
water or body fluids, imbibe such fluids and thereby form
hydrogels. In this manner, fluid discharged into the absorbent
‘core 34 can be acquired and held by the polymeric gelling agent,
thereby providing the articles herein with enhanced absorbent
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Figure 39 is a plan view showing a preferred glue pattern applied to the
under si de _of tPe t opsheet of the napkin shown in Figur epg$ruses/03690

DETAI L'¥8 PTI ON OF PREFERRED EMBODI MENTS The present invention
relates to absorbent articles, such as sanitary napkins, and in particul ar
to sanitary napkins which are generally22hin and flexible that are

provided with a stiffened center and offer enhanced fit, confort, and

cont ai nnent .

rm "sanitary napkin", as wused herein,

.. The t )
fefers to an  SPRACAER \AROLOT | STREPYEdhy Y1 EateAtion cRertasmatce. pudbedal
regi on and whi phlymericigehtiog agertbsbidch dsdmplopediin the abasrbens coreidat es

whi ch are di schqrig]ed
which is intended to.

) |scarf E ngle use .e.,
water-insoluble, slightly cross-linked, partially neutralized,

~ hydrogel -forming superabsorbent polymer material.

In the embodiment shown in Figure 2, the absorbent core 34 is
a laminate comprised of a layer of superabsorbent polymer material
37 disposed between two air-laid tissues 40 and 43. A suitable
laminate is the .superabsorbent laminate WATER-LOCK L-535 available

from the Grain Processing Corporation of Muscatine, Iowa

(WATER-LOCK registered TM by Grain Processing Corporation). Such
supera'bsorbent laminates are disclosed in U.S. Patent 5,009,653
issued to Osborn and the patents incorporated by reference in that
patent, the disclosures of which are all incorporated by reference
herein, and in U.S. Patent 4,467,012, issued to Pedersen, et al.

on August 21, 1984, and U.S. Patent 4,260,443 issued to Lindsay,
et al. on April 7, 1981.

The first and second tissue layers 40 and 43 provide
containment of the superabsorbent polymer material 37, improve
lateral wicking of the absorbed exudates throughout the absorbent
core 34 and provide a degree of absorbency.

Within the webs which form the layers of thé absorbent core
34, the particles of the polymeric gelling . agent should be
thoroughly dispersed but may or may not be uniformly distributed.
In particular, there may be regions or zones of the core layers
which have higher concentrations of gelling agent particles than
do other regions or zones of the layers.

In preferred embodiments, the sanitary napkin 10 of the
present invention will have a hydrogel-forming polymeric gelling
agent distributed throughout at Tleast about 17.0 square
centimeters of the napkin, more preferably throughout at least
about 50.0 square centimeters of the napkin, and most preferably
throughout at least about 100.0 square centimeters of the napkin.
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.9 is not intended to be |aundered or otherw se restored or reused).

Interla 7Sew ces which reside partially wi thin and 893/y3690 €X1 er nal
of t¥O \%éé?% s vestibule are also within the scope of HI S I nvention.

As used herein, the term "pudendal" refers to the externally visible

femal e genltalla and is limted to thepshabia majora, the |abia mnora,
the clitoris, and the vestibul e. Figures 1 and 2 are a
schemati c plan view and a

Preferably, the hydrogel-forming polymeric gelling agent will be
distributed in an amount of from about 0.001 grams per square
centimeter to about 0.009 grams per square centimeter, more
preferably of from about 0.003 grams per square centimeter to
about 0.008 grams per square centimeter, and most preferably from
about 0.004 grams per square centimeter to about 0.007 grams per
square centimeter. Preferably, the absorbent core 34 will contain
from about 5.0% to about 85.0% by weight of hydrogel-forming
polymeric gelling agent, more preferably from about 10.0% to about
70.0%, and most preferably from about 15.0% to about 55.0%.

The hydrogel-forming polymer gelling agents can alternatively
can comprise non-particulate gelling agents which can be formed
into fibrous sheets, foams or films. In these cases, the polymer
gelling agent may comprise from. about 15% to about 100% by weight
of the absorbent core 34, more preferably from about 40% to about
100%, and most preferably from about 60% to about 100%. The basis
weight of such non-particulate superabsorbents may be from about
0.002 to about 0.028 grams per square centimeter, more preferably
from about 0.003 to about 0.018, and most preferably from about
0.004 to about 0.010. Two suitable and commercially available
non-particulate absorbent materials for the absorbent core 34 are
a double layer acrylic fibrous material available under the
tradename Lanseal F from the Choli Company, LTD., of 'Higashi,
Osaka Japan and a carboxymethylcellulose fibrous material

available under the tradename Aquaion C from Hercules, Inc. 6f
Wilmington, Delaware.

Suitable absorbent cores comprising foams are described in

U.S. Patent Application Serial Nos. 07/743,839, 07/743,950,
07/743,947, and 07/830,159 (P&G Case Nos. 4451, 4452, 4453, and
4453R) the first, third and fourth applications listed filed in
the names of DesMarias, et al., and the second application listed
filed in the name of Young, et al. The first three applications
~were filed on August 12, 1991, and the fourth on February 12,
1992. Additional cores comprising foams are described in European
Patent Application 0 293 208 Bl. Absorbent cores comprising

\\___
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cross-sectional view of one enbodi nent of the sanitary napkin 10 of the

present asf&( $ 0N As can be seen in Figures 1 and 2, thger/u868703690Y napkin
10 basWV@ g&bonprlses an absorbent nmeans 13 and a i quid inperneable -

barrier nmeans 16. The absorbent neans 13 may be any neans which is
generally conpressible, conformable, 2&on-irritating to the wearer's
skin and capabl e of absorbing and containing body exudates such as
menses, blood and urine. Pr ef er abl t he absor.bent neans 13 mai ntains
integrity when SPRR3ase@re; fesgribedriin é’ogor Patsnt et 301 a3 954 §493s@ndmj or
surface 19 ancFrencls@atend 2,208¢0827.surface 22. The barrier nmeans 16
IS adj acent the second mgjor surface 22 of the absorbent neans 13. The
barrier nmeans 16 may be any nmeans which is flexible and liquid | mper vi ous
and whi ch prevents tAdditianahisadtaeoabsonbentdconsnmatienials anendesrribass dn bent

means 13 from wey §ineatants @, E73,803 GAndCH/BEECE96! sSued Sﬁnwéﬁwn Narkan 4@ such

conpri sed of a |%eaﬁe@eﬁe?ﬂ@évﬁ?é”?’Eﬁ@ﬁ?ﬂ%ﬁ 1 Aoady eRuRtiae el po | °

fi pe
acqui sition shemteats disclpee compesitp sahserb @hesettruc;llrasmomﬂsmg apbsopbHent

core 34. In theerRARPEdMBMownS AR f ibeft JUEStantai y2 nonabsorbent crimped
staple fibers, particles of hydrogel-forming polymeric gelling
agents and a hydrophilizing agent.

The total absorbent capacity of the absorbent core 34 should
be compatible with the design exudate loading for the intended use
of the sanitary napkin 10. Further, the absorbent capacity of the
absorbent core 34 may be varied to accommodate wearers ranging in
the expected amount of exudate fluid volume. For instance, a
different absorbent capacity may be utilized for sanitary napkins
intended for daytime use as compared with those intended for
nighttime use, or for sanitary napkins intended for use by teenage

females as compared with those intended for use by more mature
women.

Superimposed over the absorbent core 34 and extending about
3.0 millimeters beyond the edges 52 and 55 of the absorbent core
34 is the wet-laid tissue 31. The wet-laid tissue 31 is liquid
permeable. A satisfactory wet-laid tissue 31 has a basis weight
of about 15.8 grams per square meter and an air permeability of
about 30.5 cubic meters per minute per square meter at a pressure
differential of about 12.8 millimeters of water. Preferably, the
wet-laid tissue 3] maintains integrity when wetted, in use. The
wet-laid tissue 31 preferably has a wet tensile strength in the
cross-direction of at least about 15.0 grams per centimeter.
Suitable tissues 31 and their manufacture are disclosed in U.S.
Patent 3,301,746, which issued to Sanford, et al. on January ‘31,
1967. In a preferred embodiment, those parts of the wet-laid
tissue 31 which extend beyond the edges 52 and 55 of the absorbent
core 34 are associated with the barrier sheet 16. The wet-laid
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the barrier neans 16 is a barrier sheet. The absorbent core 34 is

conprise hydrogel -form ng material 37 di sposed betpepmusosmiedo air-laid
tlSé%“?2§ﬁE3%%

40 and 43. The sanitary napkin 10 has side edges 11 and

end edges 12 which together formthe periphery 15 of the sanitary napkin
-10.

The sanitary napkin 10 has a body2ssurface 26 which is generally

defined by the topsheet 25 and a garnent surface 17 which 1is generally
defined by the barrier- sheet

10

16.
tissue 31 may be associated with the barrier sheet 16 by
attachment means as are well known in the art such as
spray-gluing or lines or spots of adhesive.

by

The wet-laid tissue 31 serves a number of purposes. The
tissue 31 serves to confine any loose superabsorbent material 37
between the tissue 31 and the barrier sheet 16 thereby preventing
the superabsorbent material 37 from coming in contact with the
wearer’s skin. Also, the tissue 31 improves lateral wicking of
the absorbed exudates over the absorbent core 34 thereby providing
a more even distribution of the exudates throughout the absorbent
core 34. Further, the tissue 31 provides some degree of
absorbency and further inhibits exudates which have reached and

been absorbed by the absorbent core 34 from rewetting the wearer’s
skin.

Superimposed over the wet-laid tissue 31 is a 1liquid
permeable wipe acquisition sheet 28. In a preferred embodiment,
the wipe acquisition sheet 28 is a nonwoven sheet. In the
preferred embodiment shown in Figure 2, the sheet 28 is a
spunlaced 70%/30% rayon/polyester fiber sheet. Spunlaced fabrics
of this type are manufactured by E.l. DuPont Nemours & Company of
Wilmington, Delaware, and are made available under the'tradename
"SONTARA" (SONTARA registered TM by E.I. DuPont Nemours &
Company). These fabrics are available in a number of suitable.
styles, however, Style 8407 in its apertured form, having a basis
weight of 0.005 grams per square centimeter and a thickness of
_Ebout 0.04 millimeters, is preferred.

In a particularly preferred embodiment, the wipe acquisition
sheet 28 comprises a spunlace nonwoven web comprised of
permanently wettable fibers. Preferably, the acquisition sheet 28
is a 30 g/yard? (35 g/mZ) polyethylene theraphalate (or PET)
spunlace nonwoven web. Spunlaced fabrics of this type are

-manufactured by the Vertec Company of Walpole, Massachusetts. The
spunlace nonwoven web is formed so that most of the fibers are
\\
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The sanitary napkin 10 has a |ongitudinal central region 23 di sposéd
al ong %9 pgth of at least a portion of the PCT/US93MB600IdI Nal

centerl i ne (and preferably centered about the sane). The size and
shape of longitudinal central region 23, may vary dependi ng upon the
structure that provides the sanltary 26 napkin with a stiffened

| ongi tudi nal central region (or "stiffened center”). The sanitary
napki n 10 can be ng&kged with Jff center in a nunber of

di fferent ways. H&ﬁg&d\' fpd, 2135ed, 10, Bhgi sanitasy Swakitar y
napkin 10 with a so that thus’eififbenedndtemg|ihuthenhdngdtaudma1 diegtioni.ncl ude, but

are not limted to: (1) making the longitudinal central region
23 thicker; (2) din y of the c npon nts conprising the

| ongi tudi nal central The f‘“"‘r%é B‘Rst B“'c"r‘é&‘('é' RNsferred, aggiisition sheetss of
the sanme; (3) 28 arecmadet rofictai rPthhesﬂnoragdtmh revlated ithl ar @Gopriedkfy Of
sever al I 4) r e 5) g t he baS|s
wei ght oSt et Tl Tl ol Tt ) TRERE DR g

(6) pl aci3Ygitabde ¢ f6om| %rﬁﬁ?ﬁeﬁ‘t sCe! ﬂ"?sr?e Goxperatien naf &bnthélte.

regi on 2orok Carglipay Chebtermi I"pesnanéntl PowetQalI®o, Ngls used herein,

refers to fibers that will sink in less than or equal to about 7

seconds when tested according to the ASTM D 1117-74 Basket Sink
Method.

The wipe acquisition sheet 28 extends beyond the edges 6f the
wet-laid tissue 31 where it too is associated with the barrier
sheet 16. The wipe acquisition sheet 28 greatly improves lateral
wicking of exudates over the absorbent core 34 thereby providing a

more even distribution of the exudates throughout the absorbent
- core 34.

The lateral wicking of the wipe acquisition sheet 28 is
important for the following reason. Many bulky prior art sanitary
napkins rely on a high degree of vertical absorption at the point
where exudates are initially deposited. In other words, because
the . absorbent cores of these napkins are fairly thick, they can
absorb a high degree of exudates throughout their thickness while
utilizing only a small degree of their surface area or lateral
absorption capability. However, the relatively thin napkins 10 of -
the present invention have a comparatively small degree of
vertical absorption. Therefore, for a relatively large amount of
exudates to be absorbed, a wipe acquisition sheet 28 which can
laterally disperse the exudates over a large surface area of the
absorbent core 34 where the exudates can better and faster be
vertically absorbed is highly desirable. Ffurther, the wipe
acquisition sheet 28 provides a fairly high degree of initial
absorption during the time interval between the time exudates are
deposited onto the topsheet 25 and the time they are absorbed by

T
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Several specific non-limting sanitary napkin enbodi nents with a

stlffene9 g ter are shown in Figures 6-23. PCT/USH3/03698 6 shows a
sani V& r # ﬁ:I n 10 having a stiffening el ement (or "stiffening
material") 30 in the formof an additional absorbent material 35
-placed in the |longitudinal central re@7on 23. The additional absorbent.
material 35 could conprise any of the material s speci f i ed herein
as being suitable for use in absor pbent core 34.

additional abtéorabserd eﬁﬁt@f’?ap“ 3§hdéuP'EPPe"ty will bg %"Q:o‘rPBFi%iéib'prl Il ary
channel fi bergedcé#éebed 1 e.i N greater detail bel ow), or
cross-linked cellulose fibers. Sui tabl e cross-1inked cellulose

fibers are described in US. Patent 4,888, 093, issued

Decenber 19, 1989Superdmensedtovgr theywipe pequisition sheet 284igthe Sguid | ssued

Apri | 18 1&%eh@]d39@6bshe@¢ 25 theS tog¥NeeNt 25 s compﬂaﬁ@g 39fy issued
Decenber

9 to Scho ssued
February 6 1 Qg‘f'g' NS ég étrrh’Tatm%nEd the ﬁf%"ﬁatsg?ﬂ 4, §§g‘°@22t*‘%sued
June 19, 1990tomsheeth2®t iml liquid pervious, permitting liguid to readily

transfer through its thickness. A suitable topsheet 25 may be
manufactured from a wide range of materials such as polymeric
materials, formed thermoplastic films, apertured plastic films,
porous foams, reticulated foams, natural fibers (e.g., wood or
cotton fibers), synthetic fibers (e.g., polyester or polypropylene
fibers) or from a combination of natural and synthetic fibers,
with apertured formed films being preferred.

Formed films are preferred for the topsheet 25 because they
are pervious to liquids and, if properly apertured, have a reduced
tendency to allow liquids to pass back through and re-wet the
wearer’s skin. Thus, the surface of the formed film which is in
contact with the body remains dry, thereby reducing body soiling
and creating a more comfortable feel for the wearer. Suitable
formed films are described in U.S. Patent 3,929,135, which issued
to Thompson on December 30, 1975, U.S. Patent 4,324,246, which
issued to Mullane, et al. on April 13, 1982, U.S. Patent
4,342,314, which issued to Radel, et al. on August 3, 1982, and

U.S. Patent 4,463,045, which issued to Ahr, et al. on July 31,
1984.

————

In a preferred embodiment of the present invention, the body
surface 26 of the topsheet 25 is hydrophilic. The hydrophilic
body surface 26 helps 1iquid to transfer through the topsheet 25
faster than if the body surface 26 was not hydrophilic. This
diminishes the likelihood that menstrual fluid will flow off the
topsheet 25 rather than being absorbed by the absorbent core 34.
In a preferred embodiment, the body surface 26 of the topsheet 25
is made hydrophilic by treating the body surface 26 with a
surfactant. It is preferred that the surfactant be substantially
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11 The additional absorbent material 35 could be in any suitable
form §9; but not limted to nasses or wads of nEtEUSA3/03690
L)

S|ngle d sheets, folded sheets, strips of material, |oose or -
bonded fi bers, nultlple | ayers or |am nates of material, or ot her
conbi nations of such material. The g2gaddi ti onal . absorbent mat eri al
35 coul d be positioned between any of the conponents bet ween the

t opsheet 25 and the backsheet 16.
evenly and completely distributed throughout the body surface 26

of the topsheet 25. This can be accomplished by any of the common

techniques well known to those skilled in the art. For example,

the surfactant can be applied to the topsheet 25 by spraying, by

padding, or by the use of transfer rolls. Further, the surfactant

can be incorporated into the polymeric materials of a formed film
" topsheet or between or within the fibers of a nonwoven topsheet.

The topsheet 25 may be associated with the wipe acquisition
sheet 28 in any suitable manner. Suitable manners include, but
are not limited to associating the topsheet 25 with the wipe
acquisition sheet 28 with adhesives, such as by spray-gluing or

applying lines or spots of adhesives between the topsheet 25 and
the wipe acquisition sheet 28.

Alternatively, or additionally, the topsheet 25 may be
associated with the wipe acquisition sheet 28 by entangling the
fibers of the wipe acquisition sheet 28 with the topsheet 25, by
fusing the topsheet 25 to one or more underlying absorbent layers
with a plurality of discrete individual fusion bonds, or by any
means known in the art. Any of the other components of the
sanitary napkin can be attached in similar manners.

Figures 36 and 37 show a preferred type of fusion bonds form
bonded areas 68 which provide structures with drainage passageways
for liquids to pass through to the underlying absorbent material.
These preferred fusion bonds are described in greater detail in
U.S. Patent Application Serial No. 07/810,774 filed in the names
of Cree, et al. on December 17, 1991.

The combination of topsheet 25 and wipe acquisition sheet 28
imparts some beneficial properties to the sanitary napkin 10. In
particular, the combination of an apertured formed film topsheet
25 superimposed over an apertured nonwovan wipe acquisition sheet
28 is beneficial. A preferred wipe acquisition sheet 28 is the
previously described SONTARA 8407. An enlarged depiction of such
an -arrangement is shown in Figure 3. Such a combination is even
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. The stiffeni

ng material 30 could, for instance, conprise

. polyneric gelling agents added or patterned into the | gpghidediddedo
centwe orxg”®n 23. |In other alternatives, the stiffening nateri al

could include, but not be linited to conbi nati ons of pol yneric

natural fiber
al ternati ves,

gelling
.agents and synthetic fibers, natural fiders, or chemcally nodi fi ed
s, such as cross-linked cellul ose fibers. In still other
sui t abl e absorbent fibers such as chem cally nodified

natural fiber &OP@Yth@fi@ﬁd fherl theShorfwosen ngipe acquidieionalsheet MRBUtist he

addi tion of i t f@Lr of
Stitfening ng&gif.‘.%ﬁ“ Sgas%gﬂ 'that no fiber bgnﬂ??%"g? thb &gg%@f& h a
fi ber havi ng areobesneeth mlnyequthén@eftures %I%fh thPsfm‘&‘%tféélm toapsheet

pol ypropyl ene.pg
| ower nelting

preferred bec

eratu

a{}} ke, on¥ a éHuréB‘ int® two shebts R8NP eBtarki b'ﬁifgﬁedll)a,ve a
Sotb it

tl??@e?{‘bé

Cahetyres: 83 SRCLEE foml b ThbFee 28, 5,

nel ting the outiberiebaridiehe8di ofrthe nonwoveni ISéteeheZS nc!r&jepresertthdlfebers
mai ntain thei rapfek'mv@isld %@Qrwbt%eets 25 af283gkeChot AN ignag) i Nto an anorphous

Mass.

Such an arrangement is readily apparent in Figure 3, wherein
the apertures 86 of the nonwoven sheet 28 are larger than the
apertures 83 of the formed film topsheet 25. Such an arrangement
provides the sanitary napkin 10 at 1least two beneficial
properties:  enhanced gush acquisition and enhanced wipe
acquisition. Gush acquisition is enhanced in those areas where
the apertures 83 of the topsheet 25 are aligned with the apertures
86 of the nonwoven wipe acquisition sheet 28. The aligned
apertures 83 and 86 provide a direct route for exudates to flow
from the body surface 26 of the topsheet 25 to the central
absorbent materials of the napkin 10. Further,.the apertures 83
and 86 themselves are able to contain a degree of fluid within

their walls or boundaries until such fluid is absorbed. Wipe-

acquisition, which is the ability to pull liquid exudates from the
wearer’s skin into the absorbent material of the napkin 10, is
enhanced in those areas where fiber bundles 89 of the nonwoven
wipe acquisition sheet 28 are aligned such that the fiber bundles

89 are beneath the openings of the apertures 83 of the topsheet
25.

—

As just mentioned, wipe acquisition is critical in those
regions where the topsheet 25 is in contact with exudates on the
wearer’s skin. In such areas, the sanitary napkin 10 is likely
under compressive forces from the wearer’s body. When such is the
case, the fiber bundles 8% of the nonwoven wipe acquisition sheet
28 beneath the apertures 83 of the topsheet 25 are forced somewhat
up into the apertures B3 of the topsheet 25, closer to the
wearer’s skin. Obviously, the spaces between the fiber bundles 89
and the walls of the apertures 83 or between the fibers of the
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Sui t abl e bi-conponent fibers are commercially available fr
conpagp odmgie name of Chisso.  Another material VWE/HS‘)?@””
suitable for use as the stiffening material is a fibrous materi al

kpown as PULPEX, formerly availablegg from Hercules, Inc. of

W I m ngton, Del aware. The stiffening material 30 such as additional
absor bent material 35 could be used with the other conponents
descri bed fibdreibahdl esa89s bhemsel vesFwg L ebe6.1ess AHaar bRg i spates whiickoul d

;Ieltola?ﬁgt iO\I’/lg were bgfwémrgnlyoihé t':g'l ]t UPrthE%BP&ﬁQESss. +h@s§ts'plake50tapee '
capillaries. As is well known in the art, as capillary spaces are
decreased, capillary or drawing action is increased. Thus, the
capillary action in these apertures 83 where fiber bundles 89 are
present is increased and the sanitary napkin 10 is better able to
draw exudates from the wearer’s skin into these capillaries and

eventually into the central absorbent materials of the sanitary
napkin 10.

Although all of the apertures 83 of the topsheet 25 are
referenced by the numeral "83", for the following teaching
purposes, specific reference is directed to the aperture of Figure
3 specifically labeled and designated "83". The specific aperture
83 referenced is an example in which .an aperture 83 of the
topsheet 25 is aligned with an aperture 86 of the nonwoven wipe
acquisition sheet 28. Theoretically, such an aperture is useful
for gush acquisition since exudates have uninterrupted flow from
the body surface 26 of the topsheet 25 to the central absorbent
material {not shown). Next, attention is directed to the aperture
83 immediately to the right of the specific aperture 83 just
referenced. As seen, this aperture 83 is superimposed over a
fiber bundle 89 of the nonwoven wipe acquisition sheet 28.
Theoretically, exudates that flow into the aperture 83 will enter
the capiilaries of the fiber bundle 83. The exudates will then
either be pulled or absorbed into the central absorbent materials
or wicked to intersecting fiber bundles 89, then wicked further to
other intersecting fiber bundles 89, and so on, until the exudates
‘are absorbed into a more laterally distant portion of the central
absorbent materials. Hence, a large portion of the total
absorbent capacity of the qbsorbent materials can be utilized.

The barrier means 16 is adjacent the second major surface 22
of the absorbent means 13.. In a preferred embodiment, the
absorbent means 13 may be affixed over the second major surface 22
of the absorbent means 13 to the barrier means 16. Any of the
techniques described above for affixing the topsheet 25 to the
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12 enbodi nents, the stiffening material could be an integral part of the

absorbent core 34 or one or nore of the other conponen hd her ei n.
Fi guOP318Tk a sanitary napkin 10 provided with addi ?lEolggﬁﬁé 3§g€bent
material 35 in the formof a lamnate. The |am nate conprises an

addi ti onal | ayer of hydrogel-formng ndterial 45 and an additional tissue
| ayer 47. Figures 8-12 show a sanitary napkin 10 provided with a

| ongi tudi nal | y-oriented absorbent hu 44, The_hu 44 conpri ses
addi tional ab$tebasauisihies, jsheet ; ¢f r?’ﬁfe%ef ysed fAr n@“ﬁuﬂﬂt%ﬁm ndhe

barrier means 16 generally defines the garment surface 17 of the
sanitary napkin 10.

The barrier means 16 may be any means which is impervious to
liquids and which prevents exudates absorbed and contained in the
absorbent means 13 from-soiling articles, such as panties, which
come in contact with the garment surface 17 of the sanitar} napkin
10. In the preferred embodiment of the sanitary napkin 10
illustrated in Figures 1 and 2, the barrier means 16 is a barrier
sheet manufactured from a thin plastic film. Other flexible
liquid impervious materials may also be used. Preferably, the
barrier sheet 16 is a polyethylene film having a thickness of from
about 0.012 millimeter to about 0.051 millimeter. As used herein,
the term "flexible" refers to materials which are compiiant and

which will readily conform to the general shape and contours of
the human body.

A suitable polyethylene film is manufactured by Monsanto
Chemical Corporation and marketed in the trade as Film No. 8020.
The barrier sheet 16 is preferably embossed and/or matte finished
to provide a more clothlike appearance. Further, the barrier
sheet 16 may permit vapors to escape from the absorbent means 13

while still preventing exudates from passing through the barrier
sheet 16.

Preferably, the topsheet 25 and the barrier sheet 16 have
length and width dimensions generally larger than the absorbent
.Eore 34 so that they extend beyond the edges 52 and 55 of the
absorbent core 34 where they are associated together in a suitable
manner. As used herein, the term "associated"” encompasses
configurations whereby a first member 1is divectly joined to a
second member and configurations whereby a first member is
indirectly joined to a second member by affixing the first member
to intermediate members which in turn are affixed to the second
.member. The extension of the topsheet 25 and/or the barrier sheet
16 beyond the core end edges 52 and the core side edges 55 of the
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el ement 44'. The absorbent hunp 44 provides extra absorbency in the targef

regi on where nenses are typically deposited and i nproved h t he
wear er WO BHABparticularly with the surfaces of the meargﬁyégﬁ%%la

maj or a
adj acent the space between the | abia majora. The sanitary napkin
shown in Figures.8-12 preferably has |ongitudinal side regions 23 with a
caliper of less than or equal to about 5 mllineters. The sanitary napkin

10 preferably has a caliper at the point of maxi mum anplitude of the hunp
44 of at |east absoohent5006e0f34t fierm dhepend dgehell andi thediside edgds I&Rgi ons

27. The sanit gegp E@ﬂ‘ﬁbgy Pr &f exRd! YakAard cha kRET 18 NEASpRed réf*agp h the
poi nt of nBX|nun1%n$l|tg e ﬁf t he hug$@44 H€ %s at | east 228 t 0. I nch
(about 3.5 - 4 m"PPfHEent, sthe Rarei EhoR At thecrtonphest 25 haYe Mt ers
and about 10 miléliliptimad ghapd eand hext_end hdeyerid t the | absprbenti nadresilde a
r?g{/iogzdﬂ' distaddl® o239t L da¥t NARDGL N1 SO Lot inetEF HHePE Ehiek? aF@ ol fed
P directly to each other by attachment means as are well known in
the art. The attachment means may include, but are not limited to
adhesives, heat, and/or on ultrasonic bonds.

. The sanitary napkin 10 is described as being generally
flexible. The term "generally flexible", as used herein, means
that the sanitary napkin 10 can have a relatively inflexible
longitudinal central region 23, or central region 76, provided it
has relatively flexible respective longitudinal side regions 27,

or end regions 72 and 74, so that the sanitary napkin 10 is
comfortable for the wearer.

The flexibility of the various regions of the sanitary napkin
is expressed in terms of flexure-resistance. The flexibility is
measured according to the Circular Bend Procédure (described in
greater detail below). The longitudinal central region 23 and the
central region 76 preferably have flexure-resistances of less than

* or equal to about 1,000 grams, more preferably less than or equal
to about 700 grams, even more preferably less than or equal to

about 500 grams, and most preferably less than or equal to about
400 grams. |

The longitudinal side regions 27 and the end reg:ons 72 and
74 preferably have flexure resistances of less than or equal to
about 700.0 grams, more preferably less than or equal to about 600
grams, more preferably less than or equal to about 500 grams, more
preferably less than or equal to about 400 grams, and most
preferably less than about 250 grams. The flexure-resistance of
the longitudinal side regions 27 or end regions 72 and 74 may also
be any of those figures specified for the sanitary napkin
described in U.S. Patent 5,009,653 issued to Osborn.
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_with an optional interliner 60 as shown in Figures 9 and 10. Figures 9

and 10 are sectional views taken along lines 9-9 and pciPudéso3so
respeQ@O®3/248%? of the plan view.shown in Figure 8. The optional

interliner 60 is used when the sanitary napkin is provided with an
absorbent core 34 that has the abjjity to separate or "decouple”

fromthe backsheet 16 for inproved body contatt. The concept of decoupling
and the characteristics of the 13

The flexure-resistance of the longitudinal central region 23
or central region 76 is always greater than the flexure-resistance
of the respective longitudinal side regions 27 or end regions 72
and 74.) The relative difference in flexibility of the various
regions should preferably be such that the flexure-resistance of
the longitudinal central region 23 or central region 76 is 25%
greater, more preferably 50% greater than that of the respective
Jongitudinal side regions 27 or end regions 72 and 74.

The flexure-resistance of the different regions of the
sanitary napkin are measured by peak bending stiffness. Peak
bending stiffness is determined by a test which is modeled after
the ASTM D 4032-82 Circular Bend Procedure. The ASTM procedure is
modified for use herein. The Circular Bend Procedure as modified
and used for the purposes of the present invention is hereinafter
simply referred to as the "Circular Bend Procedure". One version
of the Circular Bend Procedure is described in U.S. Patent
5,009,653 issued to Osborn. The Circular Bend Procedure is a
simultaneous multi-directional deformation of a material in which
one face of a specimen becomes concave and the other face becomes
convex. The Circular Bend Procedure gives a force value related

to flexure-resistance, simultaneously averaging stiffness in all
directions.

In the case of the present invention when carrying out the
Circular Bend Procedure, rather than using one set of samples
taken from the significant absorbent portions of the sanitary

_napkin as described in U.S. Patent 5,009,653, separate samples of
the sanitary napkins are taken from longitudinal central region 23
(or central region 76) and from the longitudinal side regions 27
(or end regions 72 and 74). The samples are tested and averaged
separately so a flexure-resistance value is obtained for the
longitudinal central region 23, and a separate value is obtained
for the longitudinal side regions 27 (or end regions 72 and 74).
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interliner are described in U S Patent 5,6007,906 issued to Gsborn,

et al. on ril 16, 1991 which is incorporated poy/(643243806¢€
her ei WO 93/21879 Fj gures 11 and 12-are sectional views taken fromsimlar °

angles to Figures 9 and 10, respectively. Figures 11 and 12 show exanpl es
-of possible configurations the sanitary yaapkin 10 shown in Figures 8-10

m ght take when the absorbent core 34 decouples fromthe backsheet 16. It
shoul d be understood, however, that the sanitary napkins shown in the
drawi ng fi guresABPARAIUSXIWN primarily for. purposes of illustration. The
sani tary napkins may assune ot her configurations when worn. It should al so

be understood that e sani tary napkins_are no ces |1y drawn to scale.
Fi gures 13-18 show é“%a?ﬂpﬂ‘é?vsn&?ﬂsg?ﬁqof?fr F&W@ﬁkfﬂ]i%ﬁp‘?*}%ﬁ absor bent
material in the forrsod mdifiedi Cirduler Bend Strifénéssd Tedkerr, avingrabs 48 which
I s capabl e of _decou%ﬁmi%%wp

A smooth-polished steel plate platform which is 102.0 x
102.0 x 6.35 millimeters having an 18.75 millimeter
diameter orifice. The lap edge of the orifice should be
at a 45 degree angle to a depth of 4.75 millimeters.

A plunger having an overall length of 72.2 millimeters,
a diameter of 6.25 millimeters, a ball nose having a
radius of 2.97 millimeters and a needle-point extending
0.88 millimeter therefrom having a 0.33 millimeter base
diameter and a point having a radius of less than 0.5
millimeter, the plunger being mounted concentric with
the orifice and having equal clearance on all sides.
Note that the needle-point is merely to prevent 1atefa1

. movement of the . test specimen during testing.
Therefore, if the needle-point .significantly adversely
affects the test specimen (for example, punctures an
inflatable structure), than the needle-point should not
be used. The bottom of the plunger should be set well
above the top of the orifice plate. From this position,
the downward stroke of the ball nose is to the exact
bottom of the plate orifice.

A force-measurement gauge and more specifically an
Instron inverted compression load cell. The load cell

has a load range of from about 0.0 to about 2000.0
grams.

An actuator, and more specifically the Instron Model Nec.
1122 having an inverted compression load cell. The
Instron 1122 is made by the Instron Engineering
Corporation, Canton, Massachusetts.
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absorbent core 34.

13-17 are simlar

_ to those of the previous enbodi nent
48 i WO 83/2M&® under the body surface 26 of the sanltarfnﬂﬁﬁgﬁﬁﬁ%g
absorbent nmass 48 is capable of nobving apart fromthe main absorbent

The views of the sanitary napkin 10 shown in

Fi gures
ent nass
The

conponent (s), such as the absorbent cage 34, of Tﬁe—saﬁrta%y—napkLn to
more readily intercept bodily discharges when thejy]Jle@lge\(ﬁasté“uenlp

The absor bent
nal Il y-oriented,

mass 48 is preferably
readily def or mabl e, and res

48 is pOSi“OWBQ&EWB%Eka&ﬁGWS&E%E@ﬁE nd the

Preferably, at

&ltudl
ent mass

east one absorbent layer 57 is : p03|t|oned betmeen the

t opsheet 25 and the absorbent nass 48. Figure 18 shows at |east one
absorbent | ayer 57Imhmbrc0appérsﬁm-mathe winoeequuifmi'tt'tms slaee,t a8 and a

wet-laid tissue sh

h f bl
10|nedtothetops g?’éeg belw E‘ev} ?‘e eCQf\ﬁQ%e retly ?rﬁera i

t hr ough t he absor b necessary From one of the f1ve napkins “to

tested, some number *Y" of 37.5 x 37.5 millimeter test
specimens are cut. At least one specimen is cut from
the center (§pecifica11y, the longitudinal central
region or the central region) of the sanitary napkin,
and at least one specimen is cut from the longitudinal
side regions or end regions of the sanitary napkin. If
due to the plan view shape of the region to be tested,
it is not possible to cut a square 37.5 x 37.5 mm.
specimen, any other 1,400 square millimeter size
specimen may be used, provided the specimen adequately
covers the orifice in the test platform to properly
carry out the test. Specimens should not be taken which
contain score or fold lines.

Specimens having portions in which a topsheet is joined
directly to a barrier sheet or which are a laminate of a
topsheet, two or less tissue sheets and a barrier sheet,
should also not be tested. The reason that these
specimens are not tested is due to the realization that
prior art napkins exist in which a topsheet is joined to

a barrier sheet beyond the edges of an absorbent core in

the periphery of the napkin, such portions of which are
highly flexible. The present invention is more
concerned with the flexibility of the significant
absorbent portions of the sanitary napkin. If any of
the significant absorbent portions of the sanitary
napkin meet the parameters set forth in the appended
claims for the particular regions, then the sanitary
napkin falls within the scope of the appended claims. A
number of different specimens should be tested from each
sanitary napkin. In particular, the structurally least
flexible portions in the center of the sanitary napkin

or exanpl e,
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| ayer 57). The absorbent mass 48 shown in Figures 13-17 s

unsecured to the absorbent core 34. The absorbent nmss 4
14 ° “W)ﬂﬂgynapart fromthe absorbent core 34 in conjun?Fﬁzﬁsﬁy?%wgt

legst  a portion of the topsheet 25. This provides the sanitary napkin
wi th an absorbent conponent that can novaeinto close proximty to t he

wearer's body independently of the other absorbent conponents of the
sanitary napkin 10.

should be tested as the longitudinal center region and
the central region. The most flexible portions of the
sanitary napkin should be tested when samples of the
longitudinal side regions and end regions of the napkin
are measured.

The test specimens should not be folded, bent, or
compressed by the test person, and the handling of
specimens must be kept to a minimum and to the edges to
avoid affecting flexural-resistance properties. From
the four remaining sanitary napkins, an equal number *Y"
of specimens, identical to the specimens cut from the
first napkin, are cut. Thus, the test person should
have "Y" number of sets of five identical specimens.

PROCEDURE

The procedure for the CIRCULAR BEND PROCEDURE is as
follows. The specimens are conditioned by leaving them
in a room which is 21 & 1°C and 50 + 2% relative
humidity for a period of two hours. The test plate is
leveled. The plunger speed is set at 50.0 centimeters
per minute per full stroke length. A specimen is
centered on the orifice platform below the plunger such
that the body surface 26 of the specimen is facing the
plunger and the garment surface 17 of the specimen is
facing the platform with the release paper removed from
any adhesive on the garment surface of the specimen and
the adhesive sprinkled with corn starch to eliminate the
adhesive tack. The indicator zero is checked and
adjusted, if necessary. The plunger is actuated.
Touching the specimen during the testing should be
-avoided. The maximum force reading to the nearest gram
is recorded. The above steps are repeated until all
five of the identical specimens have been tested.
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Thi s enbodi nent can al so be provided with an absorbent core 34 capabl e
of de Wﬁg fromthe backsheet 16. Fi gures 13- 14 pcTrusésreadode
pkl [

sanit

n prior to decoupling. Figures 16._and 17 show possi bl e

configurations of the sanitary napkin mght take \mhen\L\p absor bent
core 34 decouples fromthe backsheet 167 - TMsji &y e 18 is—~t-aken from

flaccid fluid transporting material 62. Fluic

t he absorbent ¢megigBoNs Ny be transported fromthe absorb
t he absor bent core 34 by way of the fluid transporting materi al

.an angle simlar to that of Figure 16. Figure . (ﬁH%ﬁdlﬂEnt I n
whi ch t he absorbent nass 48 is joined to the & g

sombed by
eSS 48 to

Figure 19 shows a sanitary napkin 10 haV|ng’another type of stlffenlng

el enent. The sani The ypeakplkending stidifness

a

_ ryueash1gpecimen is pthevi ded with
I ongi tudi nal | y- pgiailh efbrc8PPGIIRR Forl YREL dpedimen. Each set of

five identical specimens is tested and the five values
received for that set are averaged. Thus, the test
person now has an average value for each of the "Y*
identical sets of specimens tested. If any of the
significant absorbent portions of the sanitary napkin
have a longitudinal central region and longitudinal side
regions or a central region and end regions with average
for each identical specimen with the requisite
flexure-resistances, then the napkin satisfies the
parameters of this test.

The sanitary napkin 10 of the present invention has a
liquid capacity great enough to absorb medium to high menstrual
flows. Two capacities, which, depending on the size of the
sanitary napkin may be the same, are determinable: test capacity
and total capacity. Preferably, the napkin 10 of the present
invention has a test capacity of at least about 8.0 grams, more
preferably of at least about 15.0 grams, and most preferably of at
least about 18.0 grams. Preferably, the napkin 10 of the present
invention has a total capacity of at least about 20.0 grams, more

preferably of at least about 30.0 grams, and most preferably of at
least about 40.0 grams.

The test and total capacities of a sanitary napkin are
determined as follows. Any panty adhesive release paper is
removed from the napkin to be tested. To determine test
capacity, a sample is obtained from a 4.75 x 14.0 centimeters
portion, or any other configuration having 66.5 square
centimeters, of the sanitary napkin. The samp]e.is cut from the
portion of the sanitary napkin which would be centered under the
vaginal orifice when the sanitary napkin is worn. Total capacity
is determined using a sample comprising the entire napkin minus

anv release raper.
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provi des the sanitary napkin 10 with a detached thick center (or

" pri mangy, gg(pﬁ-fgual pad") 50. The sanitary napkin 10 PEHIUYBI3HI690
construc?e generally in accordance with the disclosure of U S.
4,425,130 issued to DesMarias on January 10, 1984, Howeve
di nensi‘ons of the primary nenstrual pad 38, and the stiffness of
central region 23 and the |ongitudinal side "~ regions 27 shoul d be
within the limts described in this specification. Thus, although
t he detached thick center 50 is _shown as extending the | ength of
sanitary napkin 10, The nggmple ipnmeighad et atheor pearmsbf Ot hegramgt hThef t he
sanitary napkin dfmple is then submdrigedilin a BRakerhofSstedileSsdVih@ (¥btaiamiien 10

provided wth

S 111 ening mat er oA dhecBAREE mEaveneh Fipahl 4E elPe el itets] e such

non- absor bent

i npervi ous materigdsted or folded. The sample is submerged for 10 minutes. The

sample is removed from the saline and suspended for two minutes
in a vertical position to allow the saline to drain out of the
sample. The sample is then placed body facing surface down onto
an absorbent blotter, such as the filter paper #631 available from
the Filtration Science Corp., Eaton-Dikeman Division of Mount
Holly Springs, Pennsylvania. A uniform 17.6 grams per square
centimeter load is placed over the sample to squeeze excess fluid
out. The absorbent blotter is replaced every 30 seconds until
the amount of fluid transferred to the absorbent blotter is less
than 0.5 grams in a 30 second period. Next, the sample is
weighed to the nearest 0.1 gram and the dry weight of the sample
is subtracted. The difference in grams is the test or total
capacity of the sample, whichever the case may be.

The sanitary napkin 10 should preferably be scaled to the
width of the crotch of the underwear of the wearer. A sanitary
napkin 10 having a central absorbent width 63 which registers the
absorbent 13 with the edges of the underwear crotch is
particularly preferred. For relatively narrower underwear
crotches, having a width of about 3.7 to about 6.4 centimeters, a
sanitary napkin having a central absorbent width 63 of about 3.7
_to about 6.4 centimeters works well. The term "central absorbent

width® and a method of measuring the same is described in U.S.
Patent 5,009.653.

The total width of the napkin 10 is scaled to the central
absorbent width 63, and should be about 0.6 to about 1.0
centimeters greater than the central absorbent width 63, due to
the additional margin necessary to join the edges of the topsheet
25 and barrier sheet 16 together. Generally about 0.3 to about
0.5 centimeters are necessary at each edge of the napkin 10 to
join the topsheet 25 to the barrier sheet 16. Thus, a napkin

This Sheet Has Been Repl.
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15 but apertured, slit, or the Ilike to nmake the elenent
i tselyd,93/218% Vi ous. The non-absorbent stiffening naterpet/us93/03690d

compri Se any suitable materi:al. For instance, the non-absorbent
stiffening material 54 could conprise a foaminsert, or a strip of
plastit film56. The plastic film5#8 as noted above, could be

| mper vi ous and either apertured or unapertured. The strip of

filmb56 may be usedto di t S ngs, of .t he re 34.

Li qui d exudat e$3¥H% 2 ar’:é"{fé‘aoﬁf%ﬂ’e ﬁ "'I&mahg 85r%b°3‘3 \%r | tq abqu ttoscg

di stributed radesatimetenst willd havora thtal width ranging from about 4.3 to 4.7
centimeters to about 7.0 to 7.4 centimeters.

The sanitary napkin 10 of one embodiment of the present
invention intended for underwear having a relatively greater
crotch width should have a central absorbent width 63 of at least
about 6.5 centimeters, more preferably of at least about 7.0 -
centimeters, more preferably of at least about 7.75 centimeters,
and most preferably of at least about 9.0 centimeters.

As the central absorbent width 63 of the sanitary napkin 10
diminishes, the total capacity, as determined by the
aforementioned Test Procedure, will proportionally diminish,
unless the sanitary napkin 10 is lengthened in the longitudinal
direction. Because a pad which is excessively lengthened may
not be comfortable to wear, it is acceptable, for a pad having a
central absorbent width 63 of about 6.2 centimeters or less to
have a reduced total capacity. For such an arrangement a

sanitary napkin 10 having a total capacity of about 14 grams has
been found to work well.

The central absorbent width 63 of the sanitary napkin 10 of
the present invention is believed important for the following
reason. The sanitary napkin 10 of the present invention relies
more on the lateral distribution of exudates over or through a
relatively large surface area of the absorbent core 34 than on a

_high degree of vertical absorption common to many prior art
sanitary napkins. Therefore, because exudates which are
distributed onto the topsheet 25 may not be quickly absorbed
before they migrate across the topsheet 25, it is important to
contain such exudates pending absorption.

The specified central absorbent width 63 of the sanitary
napkin 10 of the present invention has been determined based on
the width of a flexible napkin which will cup around the labia in
the region of the vaginal orifice such that at least the edges of
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pl ace where they are deposited. Since the core 34 of the sanitary
napki nyifoe3sg187¢l atively narrow in conparison to its | engtCT/USh336eP0

exudates will reach the |ongitudinal edges 55 of the core 34 nuch

sooner than they will reach the ends of he absor bent core 34. The
strip of filmb56 can be used to | ongi tual nally wi ck and direct exudat es
toward the ends of the core 34. This nore effectlvely utilizes the

capacity of thetgoaBsordest MEEHISEF atreepmsﬁdnbu it yn@i;ppemoktefblsag%fcwed by

d | 34.
Frgure 21" shovsWEATek]§ At 1y dPEnBER et TR+ wh1e, 3B RGTS napkiB, 188 ben

stiffening mat etinalabsqrheohrpmmesalamaadIbescmewslmed in the surtuanding
construction of rémnw?l i vamakldm@ce affmx@@mﬁld\éﬁosﬁﬁed theréJhogm ' M ore

Figure 21 is betwee tissue 31 and absor
34. The adhesﬁ?/e”"g‘?“egéﬁ\‘\ﬁ” égf%rrhﬁgt ively or addi tionally, be
bet ween t he absorbent core. 34 and the backsheet 16, between the

layers of the absgqy ?e mt gﬂms bfﬁ"\ﬁ‘e'\.het tb‘?‘esent ,ﬁpa&rp@na CONE

and the topsheet 25, nents descr bed
her ei n. present 1nvent1on are r atively thm It is preferred to keep the

sanitary napkins 10 of the present invention relatively thin so
that the sanitary napkins 10 of the present invention will be
unobtrusive and the user will have a low awareness of the
sanitary napkin while it is being worn. The sanitary napkin 10
shown in Figures 1 and 2 may have a caliper of about 1.9
millimeters. The ca]iper of a sanitary napkin 10, or various
regions thereof, is determined by the following test.

A comparator gauge, and specifically the Ames, Model 130
with dial indicator Model 482, available from the B.C. Ames,
Company of Waltham, Massachusetts is needed. The comparator
gauge should have a circular comparator foot made of aluminum
and having a weight of 10.0 grams and a contact surface of 5.16
square centimeters. The comparator gauge is zeroed. An 80.0
grams stainless steel weight is placed on the spindle extending
above the comparator dial. The comparator foot is raised and the
napkin, with any panty adhesive release paper being removed and.
the adhesive is sprinkled with corn starch, and napkin is placed
garment surface down on the base plate. The napkin- is
positioned on the base plate so that when the foot is lowered it is
in the region of the napkin for which the measurement is desired.
Try to smooth out or avoid any wrinkles in the napkin. Gently
lower the foot onto the napkin. Determine the napkin caliper by

reading the comparator dial 30 seconds after the foot comes in
contact with the napkin.

At least one measurement is taken in the 1longitudinal
central region or central region of the sanitary napkin along the
longitudinal centerline 58, and at least one measurement is taken
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Figures 22 and 23 show two sanitary napkins 10 that are.

f ast ee3z21899ch as panty fasteners, 53 that give the PCT/UREHRI6Y

stiffened
10 with a

center. The fasteners nay provide the sanltary
stiffened center either y being i nherently stiff, or

OV|ded with

napki n

by sechring the |l ongitudinal central region 23 of the sanitary napkin to
the wearer's panties in such a way that the longitudinal central

16

region 23 is ngi tHel pedpectivRal@igitudinal side regions or end regions of the

sanitary napkin.

Preferably, the sanitary napkins 10 of the present invention
have longitudinal side regions 23 or end regions 72 and 74 with a
caliper of less than about 2.6 millimeters, more preferably less
than about 2.2 millimeters, and most preferably less than about

2.0 millimeters. The caliper of the longitudinal side regions 23 or

end regions 72 and 74 of the sanitary napkin of the present
invention may be increased, in less preferred -embodiments,
proportional to an increase in the flexure-resistance. 1If the
flexure-resistance is increased to greater than about 400 grams,
or even greater than about 500 grams, the caliper may be
increased to as much as about 4.0 to about 5.0 millimeters, but
preferably is not greater than about 3.0 millimeters.

An alternative embodiment of a sanitary napkin 10 of the
present invention is shown in Figure 4. In this embodiment, the
sanitary napkin 10 has two flaps 70 each of which are adjacent to
and extend laterally from a side edge 55 of the absorbent core
34. The flaps 70 are configured to drape.over the edges of the
wearer’s panties in the crotch region so that the flaps 70 are

disposed between the edges of the wearer’s panties and the
wearer's thighs.

The flaps 70 serve at least two purposes. First, the flaps
70 help serve to prevent soiling of the wearer’s body and panties
by menstrual fluid. Second, the flaps 70 are preferably provided

“with attachment means 71 on their garment surface 17 so that the

flaps 70 can be folded back under the panty and attached to the
garment facing side of the panty. In this way, the flaps 70
serve to keep the napkin 10 properly positioned in the panty. A
preferred attachment means 71 is a pressure-sensitive adhesive,
as is well known in the art. Alternatively, the flaps 70 may be
attached to each other on the underside of the panty by the
attachment means 71 without being affixed to the panty.
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fromthe panties and flex as nuch as the surroundi ng | ongitudi nal si de
. regi oRgp932187e fasteners 53 could be any suitable type PET/US9I3/08689t eni ng
device including, but not limted to adhesives, hook mat eri al such as
that used in Velcro fasteners, or any other suitabl e type of fastener
'such ds that described in U S. Patent %2 4 946,527 issued to Battrell on
August 7, 1990. ' The length 1 of the |ongitudinal central region

23 can range fro et u [{NC bout C tq.the length
of the absor bélﬁlt rQchgr ee{%j.@n?#ﬁe%%ﬁz?#tof Q?i@’abs%'ébeﬁ]ta}’%o% Mecan,

f or exampFemwrigedhofit topsheetcRés (tdBsNr 3D cand . bmmmieer ahéet, lshe
llength 1 of theurtheg| tudivhel emisudtimédt rshGWmN th Frapchpesst ahPUlry with 1- O

preferably. i s HENARARE o8 ke BankfE O  BpChinehudrle) i tonsnegt, i, 4
i nches (about 1dssé 31 aaddbanyder psheptroisymply Betendchaterallyabejond the i nches
(about 4 cm) gk 3B0Us RrnEREFI4FPTOL HoRefedR,) the flaps 70 need not be
unitary with the napkin 10 but can be separate elements which
are affixed to the napkin 10. Further, the flaps 70 can be
comprised of a single substrate or other laminae configurations.
It is recommended, however, that the flaps 70 have a )liquid
impervious barrier sheet 16. The barrier sheet 16 prevents

exudates which reach the flaps 70 from soiling the edges of the
wearer’s panties.

Further, it is preferable that the flaps 70 be provided with
an absorbent layer, at least to a point beyond the edges of the
wearer’s panties. Theoretically, only a relatively small amount of
menses should reach the flaps 70, therefore, only a relatively
small amount of absorbent material is desirable in the flaps 70.
However, at 1least some absorbent material is recommended in
order to prevent any exudates that reach the flaps 70 from being
able to flow further to unprotected areas. The absorbent material
may be a tissue, such as the tissue 31, or an extension of the
absorbent core 34, such as the WATER-LOCK L - 535. However,

the absorbent material in the flaps 70 should be relatively highly
flexible.

_ For illustration purposes, ‘the central absorbent width 63 of
the napkin 10 shown in Figure 4 would extend laterally from the
outer edge 32 of the tissue 31 in the one flap 70 to the outer
edge 32 of the tissue 31 in the other flap 70.

Another alternative embodiment of a sanitary napkin 10 of
the present invention is shown in Figure 5. Like the napkin 10
shown in Figure 4, this napkin 10 also has flaps 70, only of a
different configuration. In this embodiment, the flaps 70 are
- comprised only of the topsheet 25 and the barrier sheet §5.
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The width w of the longitudinal central region 23 in the . enbodi nent s
shown | LgMres 6-23 nay be as great as between about pCT/US931683690 nch
(abowbg?)é&%

) and about 2 inches (about 5 cm). Preferably, the
width w of the longitudinal central region 23 is bet ween about 3/8
inch (about 1 cm) and about 2 inches §mbout 5 cm), and nore
preferably is between about 3/8 inch (about 1 cm) and about 1 3/4
i nches (about 4.5 cm%‘I and nost preferably is t ween about 3/8 inch
(about 1 cm) and faBoitiustnation puspesese thes central %,'H’\"‘)’t""’t width 63 of The

Igngl L udlt nal Sdth@enmg?oms shown " i GQg%ﬂgISORG\'z'l)i axtendeliteeally froﬁh @mflcant
apsorpen pOI’ lLONs r
central regl O‘W Sgdge kﬁgf *’ge %lgwgu?gog’r 5RJ otﬁ&e outer Edbgnﬁ tolfl

neans posi t I@d away
fromthe interttigsvé 8h. of the | ongitudinal and transverse cent erlines,

58 and 61. The | ongi tudi nal side regi ons 27 wll typically lie at

| east transversel I at erally o] ard f the I tudi nal -
central region 23 éo §' t?‘fey ypé,a% }\apkms ltﬂ qgongjﬁtpadlsﬁldk%%de%r of the
| ongi t udi nal cadaptatiler Fgr ouse2widhdthe sanitanye naB\amst aPy of n&ik i preséntd

(hence. the naRntidnORYet KedwAa! s@&dhdeFlaps are disclosed in 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 Napkin Attachment Means", which
issued to Mattingly on August 26, 1986, U.S. Patent 4,589,876,
entitled "Sanitary Napkin", which issued to Van Tilburg on May
20, 1986, and U.S. Patent 4,285,343, entitled “Sanitary Napkin®,
which issued to McNair on August 25, 1981.

While a preferred sanitary napkin embodiment of the _present
invention has been described, numerous other sanitary napkin
embodiments are disclosed in the literature. These could also be
provided with the stiffened center  of the present invention.
several such sanitary napkins are disclosed in U.S. Patent
4,950,264 issued to Osborn on August 21, 1990, U.S. Patent
5,007,906 entitled "Decoupled Sanitary Napkin" issued to Osborn,
et al. on April 16, 1991, U.S. Patent 5,009,653 issued to Osborn
on April 23, 1991, U.S. Patent 4,917,697 issued to Osborn, et al.
on April 17, 1990, and the aforementioned European Patent
Application Publication Nos. 0 335 252 and 0 335 253 published in
the name of Buell on October 4, 1989 and European Patent
Application Publication No. 0 471 114 A2 on February 19, 1992,
and in U.S. Patent Application Serial No. 07/605,583 entitled,
"Sanitary Napkin Having Components Capable of Separation in
Use" filed in the name of Visscher, et al. on October 29, 1990,
U.S. Patent Application Serial No. 07/630,451 entitled "Sanitary
Napkin Having Transversely Segmented Core" filed in the name of
Osborn, et al. on ODecember 19, 1990, U.S. Patent Application
Serial No. 07/707,233 entitled "Sanitary Napkin Having Laterally
Extensible Means for Attachment to the Undergarment of the
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regi ons"). ' 17 The
| ongi yw¢ry3ppis7si de regions 27 can, however, |ie outboar PCT/US93/836%0he

| ohgi tudinal central region 23 in either a |ongitudinal direction’
(i.e., outside the ends of the |ongitudinal central region 23), a
transverse direction (i.e., outside th&|ongitudinal edges of the
| ongi tudi nal central region 23, or both (the latter bei ng shown in

FIG 1). The ﬁear9+l.ugwleglhfiif¥i 566# 3RSti2’na Q05¥ GSborn. et al., and in

the Capillary Channel Fiber patent applications described below.

The sanitary napkin of the present invention can, for
exampie, be provided with a flexure resistant’ deformation element
similar to those described in European Patent Application
Publication Nos. 0 335 252 and 0 335 253. The flexure resistant
deformation element could be used to assist the sanitary napkin in
assuming certain configurations when it is worn. For instance,
such an element could be used to make regions of the sanitary

napkin predisposed to bend upward or downward when the napkin
is worn.

The flexure resistant deformation element could be used in
many of the embodiments described herein. A deformation element
is believed to be particularly well-suited for use with embodiments
having a stiffened central region such as those shown in Figures
27 and 30. For instance, the stiffened longitudinal central region

23 shown in Figure 27 and the central region 76 shown in Figure
30 could comprise a deformation element.

The deformation element could be used in addition to the
stiffening material. Alternatively, it could replace the stiffening
material. 1In still other alternatives, the deformation element
could replace one of the other components of the sanitary napkin.
For example, it could be used as a backsheet. In all such
embodiments, the various regions of the sanitary napkin must
have the dimensions and flexibilities specified herein.

The deformation element could comprise a foam insert piece.
The deformation element could be placed in any suitable place in
the sanitary napkin 10. For instance, the deformation element
could be placed on top of the absorbent core 34. Alternatively,
it could be located underneath the abscrbent core 34. In still

other alternative embodiments, it could be located on the
backsheet 16.
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have sone capacity, preferably they have a capacity of at |east about

1. gram The sanitary napkin 10 is said to peg/u863763600! y" thin
and WO93/2187yi pl e. When the sanit ary napkin 10 is described in this .

manner, it is neant that the |ongitudinal side regions 27 of the

sanitary napkin are relatively thin amg flexible though the

| ongi tudi nal central region 23 may be relatively thick and

inflexible, or merely relatively inflexible or relatively thick and

i nfl exi bl e i n conphe ideformadiameelenenti ooyl habe Jilgwid Pgroieys20r liquid The
enbodi ment  of 4dapy S, t arty mBRRis6 el AbSivdent [ ¢ theawe fighation element i Nt ended:
to be exanpl es of ggpera | y hmhn sanit {Y, n@?%em%rv' However., it should
be under st ood  WPAACEA AN 108 PhetNgr SN gLt K PETVIONLAF BIPera\PlP s of

mat eri al showin reughcacases Hé stinist Amgenvipus.ngt could heousgshdar senvehat hi cker

than they act V?dsdiﬁ.-f‘{r%cting function, TAGwevbRX! Did i toased tiardi fitgeent

regions of the Sanitary . naPkln 10.is rqpabl best, und$rsiﬁod wth

reference to ﬁggﬁ;pégﬁon element is placed on top of the core, 1t is preferably
pervious. In embodiments having a deformation element
underneath the core, the deformation element is typically liquid

impervious.

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

In a particularly preferred alternative embodiment, the
sanitary napkin 10 is comprised of components that are extensible
(preferably, capable of stretching), particularly in the
longitudinal direction when the sanitary napkin s worn.
Preferably, the sanitary napkin 10 is capable of elongating
between about 15% and about 40% of its unstretched length. This
extensibility provides better in-use fit, comfort, and decreased
staining when the sanitary napkin is affixed to the wearer’s
undergarments. ’

In one preferred embodiment of the present invention shown
in the exploded perspective view of FIG. 38, the topsheet 25 is
made in accordance with U.S. Patent 4,463,045 and ring rolled to
provide it with a degree of longitudinal extensibility. The fold
lines in the corrugations of a ring rolled topsheet 25 should run

in the transverse direction so the topsheet 25 is longitudinally
extensible.
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24- 28.

uni f or My 93Aai879sani tary napkins such as those descri bed PECTLUSR3/03690
Pat ents 4, 950, 264 and 5, 009, 653 issued to Gsborn m ght take when
worn. . The wearer's labia is represented in the drawi ngs by the

letter L.
is to Dbe

enbodi nent s

Again, the draw ngs are not‘ﬂ%cessarily to scale, and
understood that the sanitary napkings nay not

ily take t t . h
frexibiiity of the Tofohs capadet 2Eats  BedlibGESED the, following sasent’s
déﬁBHt‘J@édObebd(}‘éCbl FRs ftiﬂnergeon editehL3, 1991: thSecoMatenhi to the

various shapes Agp1idatide 5ok EalUNOOAR) 13, 40£FiDEd in the names of Thompson,

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

‘No. 07/734,405 filed in the names of Buenger, et al. These

patent applications may be referred to collectively as the
"Capillary Channel Fiber" patent applications.

Suitable processes for ring rolling or "pre-corrugating” are
described in U.S. Patent 4,107,364 issued to Sisson on August
15, 1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989
and in co-pending, commonly assigned U.S. Patent Application
Serial No. 07/662,536 filed by Gerald M. Weber et al. on February
28, 1991, U.S. Patent Application Serial No. 07/662,537 filed by
Kenneth B. Buell et 3l. on February 28, 1991, and U.S. Patent

Application Serial No. 07/662,543 filed by Gerald M. Weber et al.
on February 28, 1991.

Figure 38 shows that in a particularly preferred
embodiment, the absorbent core 34 is a laminate as described
above which is slitted or partially slitted for longitudinal
extensibility. Figure 38 shows an absorbent core 34 that is slit
at the end regions 72 and 74, but not at the central region 76.
Other types of slit absorbent materials are described in European
Patent Application Publication Number 0 293 208 Bl published by
Lion Corporation on July 24, 1991.

A particularly preferred extensible backsheet 16 is an
extended adhesive film known as Formula #198-388 manufactured
by the Findley Adhesives Company of Wauwatosa, Wisconsin.

The sanitary napkin 10 shown in Figure 38 also preferably
comprises a layer of capillary channel fibers 88. The layer of

capillary channel fibers are gathered at the center into a tuft 92.

The sanitary napkin 10 further comprises a creped BOUNTY (TM)
paper towel layer 78 and polyethylene end gaurds 82.
/—-—'— .
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18 As shown in FIG 25, the longitudinal central region 23 wll
| deal Wy 93221879 such di nensions that it may fit adj acentPCH&S93403690r ' S
| abia wi thout being provided with the same degree of flexibility as the

| ongi tudi nal side regions 27. Figure shows a configuration the
sani tary napkin 10 having the hunp 44 “described with reference to Figures
8-12 m ght taken when worn. Figure 27 shows that a sanitary

nﬁpk: n 1g }“ \A/hlmb 15 tudirﬁﬂglahwdéﬁui'ed@eﬂtIﬁhnﬂe@zoﬁlf Z&edQQﬁ;rgﬁfy extend
Eil fo ereggt Odf&&@‘%ﬁ@”&ﬁ% XE%%(?‘?& aﬁagﬁ% &hgﬁyf‘fet"?s%\%rﬁ'aléﬁ@naﬁe'{qg on the
pl ace al ong t rexpitsignhobfliquid semildquid-eentiaii ningo supesabsorhent material
Cross-section grgmt@leeRapkinCwifedNi £ sy eXEdded. 1R1GrRatAdEDY, tRe dAGEE of

the absorbent core 34, such as side edges 55, may be sealed

rather than sealing the edges of the entire sanitary napkin. The

edges of the core 34 may, for example, be wrapped or covered by

a tissue layer. In other alternative embodiments, the edges of

the tissue may be folded, or otherwise manipulated to prevent the

wicking and expulsion of liquid or liquid-containing absorbent

material particles 37 from the core 34.

Figure 38 shows one preferred adhesive configuration for
use on this extensible sanitary napkin embodiment. The adhesive
configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2
cm.) square pieces of -adhesive 53 and two 3/4"™ x 2.5" (about 2
cm. X 6.4 cm.) longitudinally-oriented rectangular pieces S53.
One rectangular piece 1is positioned on each side of the
Jongitudinal centerline 58. The square pieces are placed in the
end regions 72 and 74 of the sanitary napkin 10. The square
pieces are placed so that in each end region, one piece is in each

corner 14, and one is disposed along the longitudinal centerline
" 58.

The adhesive patches 53 can be extensible, inextensible, or
some patches can be extensible and some inextensible. 1In another
preferred embodiment, the adhesive patches 53 comprise

_extensible adhesive which are in the configurations: shown in
Figures 22 or 23. '

The adhesive patches 53 can each be covered with a
separate release liner or cover strip 80. However, the patches
are preferably covered with a single release sheet for ease of
manufacture and so that the consumer does not have to dispose of
several small individual " cover strips 80. Any commercially

available release 1liner <can be used. In one preferred
embodiment, the release liner could be replaced by a wrapper that
\_
\
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very distinct shapes of the wearer's body. Fromthe front of the

wear er ' WOR3d8r®» t he back of the wearer's body, the firstPOf/Uses/n36%0hr ee
regi ons may be thought of as the nbns region having a conmpound curved -
convex upward shape. The second region 'g defi ned by the | abia majora and
resenbl es a Wshaped outline. The thira region is determ ned by the
gluteal groove and is generally cusp-shaped and defined by two convex
upward and out Wodkdes tbt¥eraai N@dividaaily packaged™i iniargS lia?kﬁ\ sgfgenati c

cross-sectional view show h ni ) in.o e present
i nventi on ni ght SMtAINEY; g'&'éﬁ?sﬁ?é"mé?@rﬁg r{%ﬁ%y"r gg?égnp“i‘w s nbl.?rse?ig is a
schemati ¢ crossdeseciiedndn U.S.viPatenthdwb%fy 146 cissugd stos Iwanseny etapldi nowf t he

present inventi Béte per™yhigghit in the crevice between the wearer's buttocks
B (or in t he 'gFuteaI groove") G The | ongi tudi nal central
region 23 of the sanitary napkin 10 mght fit adjacent the wearer's

| abi a in either theThonfifglirwingn Examplewn funtheirgur 8 18Stratesi gpossidbe

depending on whgghgru&aBht 26¥ thifapkifariél | extehoMide bnbbdfhert NUFP thé-
invention, but is not intended to limit the sanitary napkins
encompassed herein.

EXAMPLE 1

A sanitary napkin article is hand-made using the following

components. Reference is made to Figure 38 for the assembly of
the product.

In the making procedure, the ring rolled topsheet is cut to
the desired size, a template (2" x 7" opening) is placed on the
back side of the topsheet and sprayed with a hot melt adhesive
known as Findley 4031 adhesive available from Findley Adhesives,

Inc.. The adhesive is applied in a spiral pattern (see Figure
39).

A layer of capillary channel fibers which serves as a
stiffening material is hand-pressed in the center of the glued area
with the fibers running substantially parallel to the long axis of
the topsheet. The capillary channel fibers are preferably pressed

_into the center of the glued area so that they at least partially
protrude into the apertures of the topsheet. The provides a
Pre-Assembly of the topsheet and capillary channel fibers.

The capillary channel fibers are preferably substantially
curled. Suitable capillary channel fibers are those designated
SW173 available from the Eastman Chemical Company. The SW173
fibers comprise a carded staple sliver which has been stuffer box
crimped to 7.8 «crimps per inch and have an H-shaped
cross-section with a channel width of 38 microns and a channel

iﬂpllacgd S
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Figure 30 shows an alternative sanitary napkin 10 enbodi nment

o "W bt

ion. The sanitary napkin 10 shown in Fig

of thé

stiffened central region (or sinply "cent3§ﬁ7P§5V8ﬁ”9 76 t hat
may extend up to the full width of the absorbent core 34.

49

depth of 19 microns. The capillary channel fibers are preferably
7 in. long; 0.75 g. fibers are used.

A Findley extended adhesive backsheet (in the form of a
polyethylene backsheet with adhesive coating and release paper)
is placed on a flat surface. Place the slitted superabsorbent (or
absorbent gelling material, or "AGM") laminate core on the
Findley backsheet. A creped BOUNTY tissue shaped similarly to
the topsheet 25 shown in Figure 38 is centered over the laminate
core. Center the topsheet/capillary channel fiber Pre-Assembly
over the creped tissue. Secure the Pre-Assembly and smooth at

edges. Roll the edges to seal the edges with the adhesive on the -
backsheet. Peel the release paper from the back of the pad.

Tear and remove in 2 or 3 pieces, then place the polyethylene
end gaurd strips on the ends of the article. Place the strips of
panty fastening adhesive (PFA) on the pad. Spray the topsheet

with 0.01 g. of PEGOSPERSE surfactant available from Lonza,
Inc., Williamsport, Pa.

The specifications of the finished product are as follows.

Parameter Specifications

Pad weight (g) 8.50 + 0.18
Core weight (g) laminate 2.54 + 0.09
Pad length (mm) 232 + 4

_ Core length (mm) laminate 201 +1
Pad width at center {(mm) 85 + 1
Core width at center (mm) 65 + 1
Pad caliper (in. at 0.13 psi) 0.211 + 0.005
Core caliper (in. at 0.13 psi) 0.074 + 0.003
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The stiffened central region 76 may be provided by any suitable
stiffeniwpoarzesa®i al - 30 described herein. Preferably, heeYR63/08600
absorbent nmass is not used for this purpose unless it tapers away fromthe.
| ongi tudinal centerline 58 sufficiently that its size does not
substantially inhibit the fit in space befween the wearer's labia. Thus,

I f a mass of absorbent material 1is used, its caliper as neasured nore than
one inch Iateralk rd the | ongitudinal centerline 5§ %Egﬁug!
preferably be w -2 mm of that of the adjacent sig r bent
regi ons. The sanitary napkin 10 shown in Figure 30 has a first end

region 72 exr< end:cpawmymnfo&hwmﬁ&o ﬂcbhe&/ ering vtoIWe&enEé'h x0§* thg )
sani tary napkin e t he sanitary napkin towar t he
transverse centerpgﬂgpgl'ﬁggﬁégggﬁ @ﬁﬁy napkin 10 has a second end region
74 extendi ng bet &aphllanpchanned fihers /Y163 (Eastmanhgth of OLRS ganitary
napkin fromthe other end edge 12 tomard the transverse yquﬁéﬁgne 61.

The central regl(}9n3¥%yeé§é% SLd ag es1ve backsheet ~9" x §"
(Formula #198-338)
Creped BOUNTY paper towel Shaped*
PFA (panty fastening adhesive) ' Six 3/4" x 3/4"
pieces and two
3/4" x 2.5"
pieces
Release paper ' : As needed
PEGOSPERSE 0.01g
. White poly for ends 4" x 3/4"
AGM s1it core non-slit center; total 65 mm x 193 mm
core weight 2.5 g; contains 0.7 g AGM with 2 3/4"
non-slit center
Findley 4031 (adhesive) 0.05 g

* The shape is designed to provide anatomical fit.

In one preferred mode of this stretchable sanitary napkin 10,
the central portion of the layer of capillary channel fibers 88
can be gathered into a small "loop" or “"tuft® 92. This loop or
tuft 92 thus extends upward from the layer of capillary channel
_fibers to firmly contact the topsheet 25. Moreover, the loop or
tuft 92 is positioned centrally in the overall article, such that
it can provide rapid acquisition and transport of fluid into the
remaining portion of the layer of capiliary channel fibers, and
thence into the fluid storage layer of the article.

Advantageously, such "loop" or "tuft" not only concentrates
capillary channel fibers at the point where fluid impinges onto the
article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward z-direction,

This Sheet Has Been Rep SUBSTITUTE SHEET
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the first and second end regions 72 and 74. This sanitary napkin 10 has a

flexu ance as nmeasured through the first and sg&pR&9$HS6d0EYI ONS 72
ﬁﬁwﬁﬁ hﬁ?s | ess than the flexure resistance as neasured through the

central regi on 76. Figure 30 shows that the sanitary napkin 10 may
al so be" provided with optional score Isines (or fold lines) a, b, and c.
The optional score lines may be forned through a portion of the stiffening
el enent 30, the entire sanitary napkin, or all or part of sonme of the

ot her conponentbusofenhanciognfluid ynayamentn inothe dpwiward zdimctiomwf sthee

possi bl e conflmmbonsmbh%nbhmgsemmmynmpm@slen sdb3vFbend dmitgere 30
m ght take whe

10 having a st F?Y\é‘ﬁed s“é%ﬂ”%ﬂu}'e@?%ﬁk%rﬁd?‘#&ﬁgmykg&o og‘ l%?ﬂgga% napkin

general | y fornshannelbbiberske structure under the wearer's | abia.
EXAMPLE 11

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

The tufted bundle of fibers can be held in its tufted
configuration by any convenient means. Typically, the tuft is
passed through a confining s1it in a sheet of paper or hydrophilic
polymer. Using the procedures disclosed herein, the tufted
bundle of fibers is assembled into an absorbent article with the
tuft residing approximately at the center of the overlying
topsheet, and with the tuft in close contact with the topsheet, as
explained hereinabove.

In use as a sanitary napkin, the article is positioned (e.g., -
intralabially) to maximize fluid uptake by the tuft. In an
alternate mode, the ends of the looped fibers in the tuft are cut
to provide a fleece-like, 2z-directional bundle of open-ended

_capillary channel fibers. In still another embodiment, the layer
of capillary channel fibers comprising the base of the tuft is
positioned wholly or partly within the wet-laid or dry-laid
absorbent core of the article, rather than atop the core. In this
latter embodiment, a commercially-available layered laminate core
comprising two outer tissue layers with an intermediate layer of
absorbent gelling material (AGM) can be wused. The capillary
channels at the base of the tuft can be s]1pped into the internal,
AGM-containing layer.

e
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20 Figure 32 shows that a sanitary napkin 10 having a stiffened

centr al 76 with a single fold Iine designated "a"p¢lrasesmnsstal ong

t he Idﬂgl'&ﬂgﬁh centerline 58, and is pre-disposed to nake the sanitary
napkin bend upward into an inverted V-shaped configuration.

Figure 33 shows that a sanitary napki nst0 having a stiffened central region
76 with a single fold line designated "a" that runs along the |ongitudinal

centerline 58, and is pre-di sposed to nake
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.

™ -
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t he sanitary napkin bend downward into a V-shaped configuration. :

Fi gur ys that a sanitary napkin 10 having a stif ?ﬂ&% | region
76 V\/i?"r?gﬂypf){a%i?r of fold lines, designated "b" and "c", l% at ?g}r?%ggeoﬁeral |y
parallel to the |ongitudinal centerline 58. Thi enent of fold |ines

may al l'ow the central region 76 of the sani.t\?}%sum a
trough-1ike configuration when the sgnitary Mﬂgm

Figure 35 shows that a sanitary napKin 10 having ‘¢ st -Mzentral regi on
76 with three fold lines, fold Iine "a" that runs al ong the " ongi t udi nal
centerline, awqATf D ¢LAIMEBSIS2: and c, that run generally parallel to the

| ongitudinal centerline 58. This arrangenent of fold lines may allow the
central region 76 of the sanitary napkin 10 to assune a W shaped

configurati onlwheh saritagni PapKinndaKing 10 Jengkbr na width, a
longitudinal centerline, a longitudinal central region

disposed along at least a portion of the length of the
longitudinal centerline, and longitudinal side regions
outboard of the longitudinal central region, said
sanitary napkin comprising a liquid pervious topsheet, a
liquid impervious backsheet joined to said topsheet, and
an absorbent core positioned between said topsheet and
said backsheet, said sanitary napkin characterized in
that it comprises a stiffened longitudinal central region
wherein said longitudinal central region has a length
that is less than one half the length of said sanitary
napkin, and the flexure resistance of said sanitary
napkin as measured through said longitudinal central
regibn is greater than the flexure resistance of said
sanitary napkin as measured through the longitudinal side
regions, and said sanitary napkin has a caliper as
measured through said longitudinal side regions of less
than 5 mm, preferably less than or equal to 3 mm.

2. A sanitary napkin having a length, a width, a _
longitudinal centerline, a transverse centerline, two
longitudinal edges, two end edges, a first end region
extending from one of said end edges toward said
transverse centerline, a second end region extending from
the other end edge toward said transverse centerline, and
a central region between said first and second regions,
said first and second end regions extending from the end
edges of the sanitary napkin between about 1/8 and 1/3 of
the length of said sanitary napkin toward the transverse
centerline, said sanitary napkin comprising a liquid
pervious topsheet, a liquid impervious backsheet joined
to said topsheet, and an absorbent core positioned
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The configuration of end regions 72 and 74 of the sanitary

enbodi megypg3/Aem cted in Figures 31-35 in use mght b@cr;smggy,ymgﬁo
t hosé shown in preceding Figures 28 and 29.

el enments of the sanitary napkin 10 nore speC|f|caI

34 may be any nmeans which is general |y nHl m |“ﬂ”ﬂﬂ§ﬁrmabl e,
non-irritating to the wearer's skigg énd sor bi ng
e

exudates. The absorbent cor

cont ai ning body

napki n

Looki ng at sone of

as a first major

t he.

sorbent core

and

surface 46, a. second major surface 49, a pair of end edges 52 and a pair
bébweenbsaxidb bogisheek anezlsaridybabbshe&hu,fsaa wabsortienta wi de

variety of sizes anGop@3agind ews long el iiddUedies dhaUL WidES defintd )by

of side edges 55.

said longitudinal edges, said sanitary napkin
characterized in that it comprises a stiffened central
region wherein said central region has a transverse width
greater than or equal to 5 cm, the flexure resistance of
said sanitary napkin as measured through said central
region is greater than the flexure resistance of said
sanitary napkin as measured through said first and second
end regions, and said sanitary napkin has a caliper as
measured through said first and second end regions of
less than 5 mm, preferably less than or equal to 3 mm.

The sanitary napkin of Claim 1 wherein the width of said
longitudinal central region is less than or equal to 5
cm.

The sanitary napkin of Claims 1, 2, or 3 wherein the
flexure resistance of said longitudinal central region or
said central region, as the case may be, is at least 25%
greater, preferably at least 50% greater than the flexure
resistance of said respective longitudinal side regions
or said end regioné.

The sanitary napkin of Claim 4 wherein the flexure
resistance of said longitudinal central region or said
central region, as the case may be, is less than or equal
to 700 grams and the flexure resistance of said
respective Jongitudinal side regions or said end regions
is preferably less than or equal to 600 grams.

The Sanitary napkin of Claims 1, 2, or 3 wherein the
stiffened longitudinal central region or said central
region, as the case may be, comprises at least said
topsheet, backsheet, and absorbent core and a structure
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21 A preferred shape of the absorbent core 34 is the dogbone shape shown
in Figure 1. This preferred absorbent core 34 is about 22.0 centineters

| ong (| ongitudinal dinmension along the longitudinal centerline 58), about
7.0 ceNQA¥RW’8 wi de across its m dportlon (lateral di neGEH/URIHDIANY t he

| ateral ‘centerline 61) and about 8.0 centineters wi de acr0§s Its w dest

portion (lateral dinension). The abso s symetrical ly
configured for ease of manufacture and so @ﬂﬂi"& H' effort is
required by the wearer to properly pﬂi&xat he direction it

shoul d be worn. The m dportion is configured to baS|caIIy conformto the

wearer's thighs ang lte%twefr:[og' Qﬁeergr%lrlgt&r}'spg‘tnlgogf t Qenv(\)%%ger

structures: (1) a region with an increased caliper; (2)
at least one of the components comprising the stiffened
region being folded to create double, or more, thickness
of the same; (3) at least one of the components of the
stiffened region comprising several layers; (4) at least
one of the components of the stiffened region comprising
stiffer materials; (5) at least one of the components of
the stiffened region having a higher basis weight in the
stiffened region than portions of said component outside
said stiffened region; (6) one or more additional
components in the stiffened region; or (7) any
combinations of the foregoing.

7. The sanitary napkin of Claims 1, 2, or 3 additionally
comprising a stiffening material centered along said
Tongitudinal centerline in said longitudinal central
region, or in said central region, as the case may be,
and positioned: (a) between said topsheet and said
backsheet; (b) between said topsheet and said absorbent
core; (c) between said absorbent core and said backsheet;
or, {(d) positioned on said backsheet.

8. The sanitary napkin of Claims 1, 2, or 3 having a test
capacity of at least 8.0 grams and a total capacity of at
least 22.0 grams.

A sanitary napkin comprising a liquid pervious topsheet,
a liquid impervious backsheet joined to said topsheet,
and an absorbent core positioned between said topsheet
and said backsheet, said sanitary napkin characterized in
that it additionally comprises an absorbent mass
positioned between said topsheet and said absorbent core
which is capable of moving away from said absorbent core.

gnl
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panties so as to prevent excessive bunching. The size of the absorbent
core 34 be varied to accormpdate wearers ranging in siz ﬂ@s

rangi ng |ﬁ¥9l?éné§'f?ect ed armount of exudate fluid vol une. ?8? %(y t he
absorbent core 34 has a wet-tensile strength in the cross-direction of
at | east about 100.0 grans per centineter. Wet tensile strength is

determ nabl e by ASTM St andard D 829- 49. The absorbent core 34 may
be manufactured froma w de variety of {yjquid absorbent mat eri al's comonl y
used in di sposabl e samygtary apk| ns I apers, and er bsor bent
articles. n’qées of\\ﬂsw ?:\Qf\e 201 sorb ®eri aI %@ conmi nut ed
wood pul p Wmch |ly rekerred tolas/3 |rfelt crefged cel |1BDse
waddi'ng, (é}l ed T TTRed—Celtut ose {f JOer s, apsor Dent _
absorbent spdhdesy” .synthefi~c.. staple|/ fiberg..--""poly
fibers, hydroge f of i ng polymer-" _f\ny
equi val ent ter aJ s or conbi t| ons of g i

| ““““““““““ !

52

____________
- -
-
-~

10

26 46/

— ——
e N T Y TP TP TP TP l'l’o’ll.\“.-
I "I’ll” L L L L W A WA W L WY A WL Y W W\ rllll,
T T T LTI LA AT AT ALIA T G0 R O R, AR O\
’ VSOOI TITENETONTTITIIGTEITITIOTIS III’III’IIIII\\
o N

s 'I/ - -*' DI T TSI I T I I T T T T O T T T I TS T TIPS IIFF I T I I I T TSI T I NS e
RN, . W VI A, W N, W N, SR, N V. NN, S T W W R W R WA . .,

i e

THIS SHEET HAS BEEN
REPLACED




A particularly preferred
"gelling (a9

type of
?h Pol yneric
‘whi ch, upon con act with fluids (i.e
fluids, inbibe such fluids and
manner, fluid discharged
hel d by the polyneric gelling agent,
herein wi th enhanced absorbent71\
A Y

25

-
-

absor bent
gelling

ihereby
into the absorbent

material is pol ymeric

agents are those pdfriis93/63650

| i qui ds) such as water or body

form hydrogels. In this
core 34 can be acquired and

2AM& eby providing the articles

/71 32 22
’

-
-—--
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capacity and/or inproved fluid retentio performance. - The polyneric
gelling a g -0 i s enployed in the absorbent core 34 w |gcr/ugssrossdol v
conpri se gﬁ% ?’l(ﬂ es of a substantially water-insoluble, slightly
cross-linked, partially neutralized, hydrogel-form ng superabsorbent

pol ynmer material . In the enbodi ment shown in Figure 2, the absorbent
core 34 is a lamnate conprised of a |ayer of superabsorbent polyner

mat eri al 37 di sposed between two air-Iaisé}'ssues 40 and 43. A suitable

| am nate i s the superabsorbent | am nate R-LOCK L-535 avail able from
the Gain Processing Corporation of Miscatine,. |owa (WATER-LOCK

regi stered TM by Grain Pr@gssing Corporation). Su super absor bent
| ami nates are disclosed in U S?8patant 5, 0092853
nc
er
n

sued to Gsborn and the
pat ents ‘i ncorporated by refer in Y hat tent,-theqﬂ$§losures of whi ch
are all incorporated by re nce\ hergin, And iy U S Palent 4,467,012,
i ssued to Pedersen, et al* ugyst 984, yang/U. S. Patent 4,260, 443

i ssued to Lindsay, et al. on ril\ 7, ol

N
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-The first and second tissue |ayers 40 and 43 provide containnent of the
super absor t r material 37, inprove |ateral w cking o
absor bed e%&@aﬁ:’%wﬁoughout t he absorbent core 34 and proviptfré";’ggyg?@é’ of
absor bency. Wthin the webs which formthe |ayers of the absorbent
core 34, the particles of the polymeric gelling agent should be
t horoughly di spersed but may or nay not42f§uniforn1y di stri but ed. I n
particular, there nay be regi ons or zone f the core layers whi ch have
hi gher concentrations of gelling &% particles than do other regions or
zones of the layers. eobodi mpnts, thgp sanitary
napkin 10 of the -4 hydrogel form ng
pol ymeric gelling vo | egst about 17.0
square y throMghout atléywt

st preferably /
of the napki
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23 Preferably, the hydrogel-formng polyneric gelling agent

wll be distributed in an anount of from about O er
square WO93/2187 ot i meter to about 0. 009 grans per P@gﬁ%%mgdo
centineter, nore preferably of from about 0.003 granms per
square centinmeter to about 0.008 grans per square centineter,
and nost preferably from about 0.004 grans per square centineter
to about 0.007 grans per square _centineter. Preferably, the
absorbent core 34 will contain 5/1br om about 5.0%to about 85.0% by

wei ght of hydrogel -form ng

eet Has Been Replaced -

N
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polymeric gelling agent, nore preferably from about 10.0% to about

70. 0% andwossy2asyef erably from about 15.0% to about 55. 0% pcT/US93/03690
The hydrogel -form ng pol ymer gelling agents can alternatively

can conprise non-particulate gelling agents which can be forned

into fibrous sheets, foans or filns. gr t hese cases, the pol yner

gel ling agent may conpri se fron1about_§ /éto about 100% by wei ght

of the absorbent core 34, nor ef erably from about 40%to agput

100% and nost preferably from about 7400% The Aasi s
meight of such non-particul ate sup

0.004 to about 0.01
non-particul ate absor

nt matefials for the gbsorljent core 34
a double |ayer natérlal avai .

tradenane Lanseal Conmpény, LTD., of Hi gas!
GCsaka Japan and carboxynet hyl cel I'ul ose flbrous L
avai | abl e under 7

VVIn1ngton,IE?I
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Sui t abl e absorbent cores conprising foans are described in

u. S Pat jcation Seri al Nos. 07/743, 839, o7/ 7
‘f}% gﬁ@ﬁ% Wgﬁsyosssm

07/ 743, 947, 830, 159 (P&G Case Nos. 4451, 4452, 4453, an
4453R) the first, third and fourth applications listed filed in
the nanes of DesMarias, et al., and the second application |isted
filed in the name of "Young, et al. The first three applications

were filed on August 12, 1991, and the Sth on February 12, 1992.
Addi ti onal cores conprising foans are d i bed in European Patent

Application 0 293 208 B1. Absor bent cores cgnprising
48 5 10

70
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24 | sponges are described in U S. Patents 3,512, 5 493
PR

and French_Patent 2,203, 827. Addi ti onal sor bent
core nmatWO9H8% ¢ described in U S. Patents 4,773,903 and 4, 865, 596
issued to Weisman, et al. on Sept ember 27, 1988 and Septenber 12,
1989, respectively. These patents di scl ose conposite absorbent
structures conprising webs of ent angl ed bl own m crofi bers,
substantially nonabsorbent crinped 8/1§taple fibers, particles of

hydr ogel -form ng polyneric gelling " agents and a hydrophilizing agent.
The total absorbent- capacity of the absorbent core 34 should be

conpatible with the design exudatesghqading for the intended use of the
sani tary napkin 10. Furthff, t he absoybent fgbacity of the

I
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absorbent core 34 may be varied to accompdate wearers ranging in t he
expected a exudate fluid vol une. For instance, a | nt
absor bent gagg@“ y may be utilized for sanitary napkins ‘FHVEgﬁéﬁﬁéﬁr

daytime use as conpared with those intended for ni ghttine use, or for
sani tary napkins intended for use by teenage femal es as conpared with
those intended for use by nore mature Wonen. Superi nposed
over the absorbent core 34 and extendi ng ?fgt 3.0 mllimeters beyond
the edges 52 and 55 of the absorbent core 34 is the wet-laid tissue
31. The wet-laid tissue 31 is liquid perneable. A satisfactory
wet-laid tissue 31 has a basig, wei ght of about 15.8 grans per square
nmeter and an air perneabilit f about 30.5 c bmc E?ters per mnute
per square neter at a presgte ~ag—-23cRa| 12.8 millimeters
of water. Preferably, the wet-laid tissup ntains integrity
when wetted, in use. Thes t<laid tissue pyef erapy$ has a wet
tensile strength in the rogs-direction of "atyl easyabout 15.0 grams
per centineter. Suitablggissye 31! i nufactufe are disclosed in
US Patent 3.301.746, which™s January 31,
55 / 54,56 \ 55
16 _ :
Fig. 20
27
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1967.. In a preferred enbodinent, those

parts of the wet-laid

ti ssue 31 [ end beyond the edges 52 and 55 of the ab
r‘&ﬂ 3@@5 g){ﬂ}a y g épﬂ%yossso

sheet 16 by

core 34 a ted with the barrier sheet 16. The wet-|
25 tissue 31 may be associated with the barrier
attachnment neans as are well known in the art such as by
spray-gluing or lines or spots of adhqg
pray-gl uing sp 90715 20
71 — 10
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The wet-laid tissue 31 serves a nunber of purposes. The tissue 31
serves to ﬁgp;' ny | oose superabsorbent material 37 bet

7 .
31 and the barj'r,?@rasheet 16 thereby preventing the superab%%s?@#@l al
37 fromcomng in contact wwth the wearer's skin. Also, the tissue 31
I nproves | ateral w cking of the absorbed exudates over the absorbent core
34 thereby providing a nore even distrr?ilhgg of the exudates throughout

ue

t he absorbent core 34. Further, the 31 provides sone degree
of absorbency and further inhibits exudates which have reached and been

absorbed by the absorbent core 34 fromre er, s
* g ie e
pe i on

Superinposed over the wet-laid (dilsser

ach|S|t|on sheet 28. L na preferred enbodi t he
~sheet IS a nonwov sheet In the preferred enbodi nment shomn in
Figure 2, the. sheet a spunlaced 7 3096rayon/polyester fiber
sheet. Spunlaced fa ty actured by E.I. DuPont
Nenmours & Corrpa% Flg 25
10
E \\i;7/4\\::,/24Z\\:Fug ”
+——a
28 27\ 29

X

58~\\

| 77
| 0 )/
//: |

23 27 2
) Fig. 27
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Fig. 28 | Fig. 29
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W m ngton, Del aware, and are nade avail abl e under the tradenane " SONTARA'

(SONTARA regi stered TM by E.I. DuPont Nenours & Conpany). T i
are avail aﬁﬁ%ﬁ’ﬁmagnunber of suitable styles, however, Styl epgiﬁ‘}gﬁ@*?@

apertured form having a basis weight of 0.005 granms per square centineter
and a thickness of about 0.04 mllimeters, is preferred. In a
particularly preferred enbodi nent, the w pe acquisition. sheet 28

conpri ses a spunlace nonwoven web 17¢§prised of pernmanently wettable -
fibers. Preferably; the acquisition sheet 28 is a 30 g/yard[err] (35
g/nferr]) polyethylene theraphalate (or PET) spunlace nonwoven web.
Spunl aced fabrics of this type are  nanufagtured by the Vertec Conpany
of \Wal pol e, Nassachusgl‘ts. The spunl A8 nonwoven web 14 Tornedso t hat

nost of the fipers are 4——-5-1 /10
I /25

58\
o

a
Fig. 31 | Fig. 32
- / L / L
s~ A AN
Fig. 33 Fig. 34 c
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26 : oriented in a single direction, and placed in the sanitary

napki n t those fibers extend in the |ongitudinal direction
The fi bers“(')?g?/ﬁ?@part icularly preferred acquisition sheet PCT/USHH03699
made of a PET resin and are coated with a proprietary per manent |y
wettabl e finish known as CELWET. These fibers are avai | abl e from
t he Hoechst Cel anese Corporation of Charlotte, North Carolina. The
term"permanently wettable", as used herlg/hs refers to.-fibers that
will sink in less than or equal to about 7 seconds when tested .

according to the ASTM D 1117- 74yBasket SWN 10




Nbfhod. The wi pe acquisition sheet 28 extends beyond the edges

of the WO Q21879 d tissue 31 where it too is associated WpChH/0$93/03690
barrier sheet 16. The wi pe acquisition sheet 28 greatly inproves

| at er al wi cki ng of exudates over the absorbent core 34 thereby
provi ding a nore even distribution of the exudates throughout the
absor bent core 34. The | ateral w cking of the w pe
acqui sition sheet 28 is i nportant for the foll owi ng reason. Mny
bul ky prior art sanitary - napki ns rld/¥5on a hi gh degree of vertical
absorption at the point where exudates are initially deposited. In
ot her words, because t he absorbent cores of these napkins are fairly
thi ck, they can ~absorb a high degree of exudates throughout their

t hi ckness whil e - utilizing only a small degree of their surface area
or |ateral " absorption capability. However, the relatively thin
napki ns 10 of the preser MNyention have a conparatively snal

degree of

Fig. 38
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vertical absorption. Therefore, for a relatively |arge anmount of

exudat es t wdres/aem®r bed, a w pe acquisition sheet 28 which cga.ﬁms”mswo

| ateral |y disperse the exudat es over a | arge surface area of

absorbent core 34 where the exudates can better and faster be vertically
absorbed is highly desirable. Further, the w pe acqui sition
sheet 28 provides a fairly high degree of initial absorption during the
time interval between the tinme exudates
topsheet 25 and the tinme they are absorl)gﬂway
27

deposited onto the
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the absorbent core 34. This property will be nmore specifically described

| ater. s> Superi nposed over the w pe acquisition_s?eeLA?R s the liquid
pernmeabl’e- topsheet 25. The topsheet 25 is conpl{REP LACEﬂENIfSFEEﬁP,
and pop~Atritating to the wearers skin. Further, thelt po“bb '

| i quid pervious, permtting liquid to readily transfer h
.thickness. A suitable topsheet 25 may be manufactured f gn%g !Wdé%% ge of
materials such as polyneric materials, forned thernopl pstic fil s,
"apertured plastic filns, porous foanms,,reticul ated foqns, nat ur al flber<
(e.qg., mpfd or cotton flbers) synthetlc fibers (e.g., potyester—Of
pol ypropyl ene fibers) or fro a nt hetic
fibers, with apertured forne?@lﬁmgpbﬂ'ﬁh 0{# I %I?ARY Hﬂ)ﬁéorm&d filns
are preferred for the topsheet 25 beHﬁUbéTHﬁévﬂhEQﬂﬁ&rV|ous to liquids and,

.1 f properly apertured, have a reduced tendency to allow |liquids to pass
back through and re-wet the

FIELD OF THE INVENTION

The present invention relates to absorbent articles, such as
sanitary napkins. More particularly, the present invention

relates to a generally thin, flexible sanitary napkin that is
provided with a stiffened center.

BACKGROUND OF THE JNVENTION

This invention is concerned with absorbent articles such as
sanitary napkins, pantiliners, and incontinent pads that are
designed to absorb and retain liquid and other discharges from the
human body and to prevent body and clothing sciling. The présent
invention is particularly concerned with sanitary napkins that are
generally relatively thin and flexible. ‘

Sanitary napkins of a wide variety of shapes and dimensions

are currently used by women for the collection of menses and other
bodily discharges.

With respect to sanitary napkins, at least two general
classes pertinent to the present invention exist. One such class
is for the absorption of medium to ‘high menstrual flows. These
'san}tary _napkins offer a. fairly high "absorptive _capacity.
Absorptive Eapacity_is commonly achieved by providing the napkin
-Wifh-a fairly thick and butky absorbent ‘member, commonTy F1uFf
pulp. -Sanitary napkins: of this class are disclosed in U.S. Patent.



wearer's sgin. Th

with tHe body remains dry, thereby reducing body soiling

us, the surface of the forned fil mwhi ch-d-sin._cont act

nore corfortable feel for the wearer. Sui t abl e fornmed faREPEASEMENg SHEET

in U8 Patent 3,929,135, which issued to Thonpson on Dec
U. S¥" Pat ent 4, 324,

1982, U.S. Patent 4,342,314, which issued to Radel, et h
1982, and U.S. Patent 4,463, 045, which issued to Ahr, et gl
1984. In a preferred enbodi nrent of the present in

surface 26 of the

D Arc—/gcoTret

246, which issued to Millane, et al=nbea gﬁéué%é%&S,

on August 3.
on July 31,

P +
renttonr—the b"‘d"

topsheet 25 is hydrophilic. The hydrophilic body

surface 26 hel ps I[3i, 234,091 owtticlanisfseed t tor d'wglsetble mempusthee1272519616asaheru $.han
i f the body surfage 1%54Wﬁ

|i kel i hood that menstrual 5@9'[ JWW:{%QP ovbgf) efd gﬁie"ﬁcﬁrg:o f gl gﬁﬁer t han

bei ng absorbed by

the absorbent core 34. In a preferred enbodlnent t he

bﬁdy Eu(r]I face 2153 of th&ﬁutﬁ)pﬁri]\eﬁrﬂﬁapi?&s trmaeetitwr)onhlvb }" hib;(»js aﬁf:ﬁ%’ti\&g f
t he ody surface_ 26., Wt ct I, rred t e sur
actant be substantqagf?vy’ howeve?‘ wheh' fie %E'lthta nap?mo §'worh and JectI

to the compressive forces of the wearer’s thighs and pudendal

. region, the fluff pulp core simply compacts or bunches into an

arbitrary, but generally rope-like shape. Such napkins commonly
shift from their original placement so that after only a short
wearing time, the napkin might only partially, if at all, be
beneath the wearer’s vaginal orifice or vestibule. Thus, in use,
these sanitary napkins sometimes offer very little absorption.
Further, the rolling and twisting of these napkins may create
soiling on the wearer’s panties and skin surfaces. In addition,
the bulkiness of these napkins causes a high degree of wearing
awareness and may make them'quite obtrusive when worn with tight
fitting slacks, body suits or bathing suits.

A second class of sanitary napkins are intended for light or
lTow menstrual flows and are commonly referred to as panty liners
or panty shields. Sanitary napkins of this type are disclosed in
U.S. Patent 4,681,578, entitied "Pantiliner With Ventilation
Areas'. which patent issued to Anderson and Brandt on July 21,
1987. Sanitary napkins of this class, as a group, are thinner,
somewhat more flexible and generally more comfortable than those

of the first class, however, they lack the absorptive capacity of
the napkins of the first class.

Recently, efforts have also been directed at developing thin
sanitary napkins which have the capacity to absorb and contain
medium to high menstrual discharges. Previously, such discharges
could onty be handled by relatively thick sanitary napkins.’
Examples of thin sanrtary napkins hav1ng capac1t1es great enough.
-to handle medium to hlgh menstrua1 f1ows are disclosed in U.S. f
Patent Numbers 4,950, 264 and 5,009, 653, issued to Osborn, IIL,. on-_e‘
Ahgust 21, 1990 and April 23, 1991. respectiVe]y The d1sclosures

: of both of these patents are: 1ncorporated by reference here1n




28

t he iepsheet 25. This can be acconplished by any ofe the common techni

wel "

t ransf er

“known to those skilled in the art. For exanple 3 et
ap@lled to the topsheet 25 by spraying, by paddlng,.)REQEN‘ﬁm In
rolls. Further, the surfactant can be incofjpgrated into th

polyneric materials of a formed filmtopsheet or betJedn fof RMIEHEEBt
fi bers of a nonwoven topsheet.

for use with medium. to - high .menstrual -flows.
application is directed to a number of such sanitary napkin
"embodiments. - ' '

evenly and conpletely distributed throughout the body surface 26 of

ues

ct

\U

®
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It is also desirable that sanitary napkins conform as closely
as possible to the body of the wearer. Such a body-conforming
capability is believed to increase the effectiveness of the
sanitary napkin by reducihg the possibility that menses will

travel around the perimeter of the sanitary napkin and leak.

There have been a number of recent efforts to provide sanitary
napkins and other absorbent articles with improved body-conforming
characteristics. In addition to serving as examples of thin
sanitary napkins, the sanitary napkins disclosed in the
above-mentioned Osborn patents also serve as examples of
anatomically-conforming sanitary napkins. Other examples of
anatomically-conforming sanitary napkins are disclosed in European
Patent Application publication numbers 0 335 252 and 0 335 253
published October 4, 1989 in the name of Kenneth Barclay Buell,

~ which are also incorporated by reference herein.

One attempt to reduce the tendency of a thin sanitary napkin
to twist and bunch during use is described in Kimberly-Clark
European Patent Application Publication Number 0 471 114 A2
published February 19, 1992. This publication is also
incorporated by reference herein. The Kimberly-Clark European
patent application discloses providing a thin sanitary napkin with

a thin "central zone" that has greater stiffness than adjacent
portions of the napkin.

While the sanitary napkins disclosed in the Osborn patents
and the Buell patent applications work quite well
improved sanitary napkins has continued.

, the search for

Therefore, there exists a real consumer need for a sanitary
napkin which is generally thin and flexible, .thereby offering
enhanced fit and comfort, yet having a fluid capacity great enough

'The preseht

an be




The topsheet 25 may be associated with the w pe acqui si
SU|tabLe'nanner Sui t abl e manner s |nclude but are n {

acqui sition sheet 28 Wi th t he topsheet 25, by fusing the
or nore underlying absorbent layers with a plurality of discrete indiVi

fusion bonds, or by amt NBaANgn Jﬂmwo ofntﬁ@ep%sfent Wnt@én the pRVRE a
conmponent s of the s tar nap i.n, can_be

ar npers.
Figures 36 and 37 saRLA"Y B "8rY ahthge'}ffra \tf 8?1" 3B o ef‘bmr‘h and which is
absorbent enough to absorb and contain medium to high menstrual
- flows.

It is an additional object of the present invention io
provide a sanitary napkin which will closely conform to the
various anatomical shapes of the female urogenital region, and, in
particular, will easily form around the curvature of the wearer’s

labia majora by cupping and surrounding the exterior of the labia
majora.

It is an additional object of the present invention to
provide a sanitary napkin which offers enhanced fit and comfort
and a low degree of wearing awareness.

These and other objects of the present invention will be more
readi]y apparent when considered -in reference to the following

descr1pt1on and when taken in conJunct1on with the accompany1ng
draw1ngs

SUMMARY OF THE INVENTION

The present invention is an absorbent article, such as a
sanitary napkin. The sanitary napkin of the present invention is

a generally thin, f1ex1b1e, santtary napkxn that is provided w1th
stiffened center.

The sanitary napkin of the present invention has a principal
longitudinal centerline, a transverse centerline, a body surface,
and a garment surface. A longitudinal central region is disposed
along” the length ‘of at least- a portion of the .longitudinal
centerline, and longitudinal side regions are disposed outbo;rd of .
the' Tongitudinal central region. The sanitary napkin comprises a
liquid- pervious topsheet, -a 11iquid- impervious backshéét"(or'
“barrier means") joined to the topsheet, and an -absorbent core -

. positioned between the topsteét ard Bgﬁkfhéet:”iln_bné.hreferfed' :



bonded areas 68 which provide structures with drai nage passageways for
liquiFls to pass through to the underlying absorbent: ' E
[

prgferred fusion bonds are described in greater detai IREHMCEM&]
dgf—~Cree, et all ¢gn

.Application Serial No. 07/810,774 filed in the nanes

Decenber 17, 1991. The conbi nation of topshedt |2 NG\

acqui sition sheet 28 I nparts sonme beneficial properfi 21?%q¥%%ggg%itery
napkin 10. In particular, the conbination of an:apgertsed+eraed—Filim
t opsheet 25 superinposed over an ap®rtured nonwoven{ wi pe acqui sition

sheet 28 is beneficial. A preferred wi pe acquisitrom—sheet 28 1s the.
previously described S

I ARA 8407 An enl arged  depi ctjon of such an
arrangenent | €0SRREAT | oKD glfy &hg dragings. at%ogﬂ‘ﬁéfxpdﬁph"s 18 \RYqvided
with a liquid permeable wipe acquisition sheet and a wet-laid
tissue sheet, which together with the topsheet and absorbent core
are said to comprise an "absorbent means".

The sanitary napkin has flexure-resistances in its
longitudinal side regions and longitudinal central region that are
within certain ranges.' The longitudinal central region of the
sanitary napkin has a flexure-resistance that is greater than that
of the longitudinal side regions when measured according to the
Circular Bend Procedure described in greater detail herein. The
longitudinal central region preferably has a flexure-resistance of
less than about 1,000 grams. The longitudinal side regions
preferably have flexure resistances of less than or equal to about
700 grams {provided, of course, that the flexure-resistance of the
longitudinal central region 1is always greater than the
flexure-resistance of the longitudinal side regions.)

The embodiment of the sanitary napkin described above easily
forms around the curvature of the wearer’s labia majora by cupping
and surrounding the exterior of the labia majora. The
longitudinal central region of the sanitary napkin forms the
bottom of a cup-like trough under the wearer’s labia majora, and

the longitudinal side regions are sufficiently flexible that they
are able to form the sides of the trough structure.

In another embodiment, the sanitary napkin haé a fiFst end
region extending between about 1/8 and 1/3 of the length of the
sanitary napkin from one end edge of the sanitary napkin toward
the transverse centerline, a second end region extending between
~about 1/8 and 1/3 of the length of the sanitary napkin from the
other end'edge toward the transverse centerline, and a central
region that may range “in width up to. the width.of the absorbent
core between the first and second eﬁd regions. This san{tary

" napkin has a ‘flexure resistance-as measured through the first and
second end. regions which is less .than the fiexure resistance -as .
o méasdréd.through the central region. - . L
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or

more beneficial when the nonwoven w pe acquisitio S T
posxtloned such that no fiber bundles 89 of the she H?EE_QE@ENZ ggiﬁ
Some of~the apertures 83 of the formed filmtopsheet 2
apeftures in the two sheets 25 and 28 are aligned), whjlg ﬁéﬁe&ﬂﬁﬂ
apeftures 83 of the forned fil mtopsheet 25, fiber
nonwoven sheet 28 are present (i
are not aligned).

e., the
ol

bun I=s 49 of the
e., -apertures in the fwo sheets 25 d
Such an arrangenent is readily—apparent |n Fig

3, wherein the apertures 86 of the nonwovén sheet 28 are |arger than f he

apertures 83 of the formed filmtopsheet 25.

the sanitary napkin 10 at [leasty iR ReBEMhe! Rawnes

Figure 1 is a schematic plan view of a sanitary napkin of the

present invention with portions being torn away to show underlying
structure.

Figure 2 is a cross-sectional view of the sanitary napkin
shown in Figure 1 taken along line 2-2 of Figure 1..

Figure 3 is a top plan view of a topsheet and wipe
acquisition sheet laminate with portions of the topsheet being
torn away to show the underlying structure.

Figure 4 is ‘a top plan view of an alternative sanitary napkin
with portions being torn away to show the underlying structure.

Figure 5 is a top plan view of another alternative sanitary

napkin with portions being torn away to show the underlying
structure.

Figure 6 is a cross-sectional view of a sanitary napkin
having a stiffening material in the form of an additional

absorbent material placed in the longitudinal cgntra] region of
the sanitary napkin.

Figure 7 is a cross-sectional view of a san%téry napkin
provided with additional ‘absorbent material in the form of a
laminate. )

Figures 8-12 show a sanitary napkin provided with additional
absorbent material in the form of a longitudinally-oriented hump.

Flgures 13-18. show a sanitary napkin provided w1th additional
absorbent mater1a1 in the form of an absorbent mass which is

. capab1e of decoupling from the ibsorbent core.’

Such an arrangenent provides



properties:, enhanced gush acqui sition and enhanced mipe

ach|Sik10n @Qush acquisition is enhanced in those areag~wh

the topsheet 25 are aligned with the apéﬂEéiAkENENToSHEEE

apertures 83 of
nonwdven W pe

acquisition sheet 28. The aligned 4p rTures 83 and

provi‘de a direct route for exudates to flow from the Rody %é?

the topsheet

Further,.the apertures 83 and 86 thenselves are able tojc
fluid within their walls or boundaries7 until such fljuid is absorbed.

25 to the central absorbent materials of the nap

)

ft-atr—a ut:gi

—J U)\U

W pe acquisition, which is the ability to pull liquid extudateS fromTthe
nto the absorbent material of the napkin 10, is enhanced in

wearer's skin i

those areas where fiFBB¥relfdised PEOSREEL t¥ee ViR AH Rt M taEY Aogkins Pravided heet
28 are aligned gugh tahatiotigipﬂuanheiy byrsiémted89abdorbeneaube t hapaneni ggs of

the apertures 8
acquisition is
contact with ex

decdunn Iffo (1287 Ao Bints ragsac: whorh the Tapshact 26 Fe in

udates on the wearer's skin. In such areas, the sanitary

napkin 10 i's |iKely FigREeraoCoffer Q3Siave kP6&esedtiontt N alBaer 'sinfiasy-
Wien such is the

napkins provided with stiffening material in the form a
non-absorbent film and a construction adhesive, respectively.

Figures 22 and 23 are bottom plan views of sanitary napkins
that have fasteners which provide the napkins with a stiffened
center.

Figure 24 is a schematic cross-sectional view showing the way

a prior art sanitary napkin might fit adjacent the wearer’s labia
designated L. '

Figure 25 is a schematic cross-sectional view showing the way

a sanitary napkin having a stiffened center might fit adjacent the
wearer’s labia.

Figure 26 is a schematic cross-sectional view showing the way
a sanitary napkin having a stiffened center in the form of

longitudinally-oriented hump might fit adjacent the wearer’s
labia.

Figure 27 is a schematic plan view show1ng the way the entire

sanitary napkin might fit adJacent different regions of the
wearer’s body.

Figure 28 is a schematic cross-sectional view showing the way

a sanitary napkin of the present invention might fit adjacent the .

wearer's mons region.

Figure 29 is a schematic cross- sectionai view showmg the way
a san1tary napkin of the present - 1nventlon might fit in the

' crev1ce between the wearer s buttocks (or "gluteal groove )



case,

t he

the fiber bundles 89 of the nonwoven wi pe acquisition sheet 28
beneath:the apertures 83 of the topsheet 25 are forced sonemhat up

apert ures

Cbvrously,

30

fiber

t he spaces between thefiber bundles 89 M[KBEM‘@?; SHEET{

apertures 83 or between the fibers of the
bundl es 89 thenselves will be | ess than tlhdg spscgﬁgw&ggh

83 of the topsheet 25, closer t

8

Figure 30 is a schematic plan view of another sanitary napkin
embodiment in which the sanitary napkin has a stiffened central
region which may extend the full width of the absorbent core.

Figures 31-35 are schematic cross-sectional views which show
the way different embodiments of the sanitary napkin shown in
Figure 30 might fit adjacent the wearer’s labia.

Figure 36 is a plan view of a sanitary napkin which has a
stiffened center formed by folding a wipe acquisition sheet, and a
topsheet which is bonded to at least one underlying absorbent
layer by a plurality of discrete fusion bonds.

Figure 37 is a cross-sectional view of the sanitary napkin
shown in Figure 36 taken along line 37-37.

Figure 38 is an exploded perspective view showing the
assembly of a sanitary napkin according to the present invention
which contains extensible components.

Figure 39 is a plan view showing a preferred glue pattern
applied to the underside of the topsheet of the napkin shown in
Figure 38.

ETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relates to absorbent articles, such as
sanitary napkins, and in particular to sanitary napkins which are

into
kin.-
he

generally thin and flexible that are provided with a stiffened

center and offer enhanced fit, comfort, and containment.

The term "sanitary napkin™; as u§éd herein, refers ‘to an
'artxc]e which is worn by females. adjacent to the pudenda1 reglon
and which is intended. to. absorb and - contaln the varlous exudates
which -are discharged from the body (e g., blood menses and. urlne)

and whiéh is 1ntended to be d1scarded after a sxngIe use (i.e. 1t.



were between only the walls of the apertures 83. These spaces are
capi Llaries. As is well known in the art, as capillary spaces are

decredised, «capillary or drawing action is increased. Mfmm CSHEEI[I ary

acfion in these apertures 83 where fiber bundles 89 a

I ncreased and the sanitary napkin 10 is better able tp draw exud s |f fom
yiihtho ﬁeﬁ%%ntrel
Al t hough_al | tlhe

e

the wearer's skin into these capillaries and eventual
nuneral - "83",

absorbent materials of the sanitary napkin 10.
apertures 83 of the topsheet 25 are reberenced by t
for the followi ng teaching purposes, specific refe i-eet-ett 0
the aperture of Figure 3 specifically |abeled and designated "83". The
speci fi c apert i @083intendade fe ke ilsuru%r&amtéerws\mrwoam apereuged .83 of
the topsheet 2pnties1a&ila¥ngél ives hwiithapeyider pariGaPly WiChOMMAY BiFt WA DS

acqui sition sheet 28]l.J Thgoretlcaj I )r<{ E:f’cﬂ an agﬁrtur.g is Eseful f gush
acqui sition si RCTBY RSt &0 RALeT s YEEHIPHIR e ARG M BT HBE 35aPe At face 26
of the topsheethidSitent hen.ceht nakd dieseinhetite bertme? pudendalSt refeosutp. theNext ,

attention is digk&rhefyt Qil{e2PERAYN Genitalia and is limited to the labia
majora, the labia minora, the clitoris, and the vestibule.

Figures 1 and 2 are a schematic plan view and a
cross-sectional view of one embodiment of the sanitary napkin 10
of the present invention. As can be seen in Figures 1 and 2, the
sanitary napkin 10 basically comprises an absorbent means 13 and a
1iquid impermeable barrier means 16. The absorbent means 13 may
be any means which is generally compressible, conformable,
non-irritating to the wearer’s skin and capable of absorbing and
containing body exudates such as ménses, blood and urine.
Preferably, the absorbent means 13 maintains integrity when
wetted, in use. The absorbent means 13 has a first major surface
19 and a second major surface 22. The barrier means 16 is
adjacent the second major surface 22 of the absorbent means 13.
The barrier means 16 may be any means which is flexible and 1iquid
impervious and which prévents the exudates absorbed and contained

in the absorbent means 13 from wetting articles which contact the
sanitary napkin 10 such as panties.

As shown in Figures 1 and 2, the absorbent means 13 is
comprised of a liquid permeable topsheet 25, a liquid permeable
‘wipe acqu.isi't"ion sheet 28, a wet-laid tissue sheet 31 and an
absorbent core 34. In the embodiment shown in Figures 1 and 2,
—the barrier means 16 is a barrier sheet. The absorbent core 34 is
comprised of hydrogel-forming material 37 disposed between two
air-laid tissue sheets 40 and 43. The sanitary napkin 10 has side
e.dges 11 and end edges 12 which together form the periphery 15 o_f
the sanitary napkin 10. The sanitary napkin 10 has a body: surface
26,which'i; genéral]y defined by the topsheet 25.and_a garment

- surface 17 which "is generally defined bj.the'barrier sheet 16.



83 immedi.ately to the right of the specific aperture{83 just referenced.
As sfen, this aperture 83 is superinposed over aif|
nQhwoven wi pe acqui sition sheet 28. Theoretically, exu
the aperture 83 will enter the capillaries of the fibef
exudates w ||
materials or wicked to intersecting fiber bundles 89,
to other intersecting fiber bundles 89, .and so on, unt -all
absorbed into a nore laterally distant portion of the jcentral absorbent !
Hence, a large portion of the total apsorbent. capacity

mat eri al s.

then either be pulled or absorbed into t

xudat.es :are

of the absorbent natiRé iah$tar@Nndpkiktid ivaeda longitudinaln@ehtday i @gisEagas 16 is

adj acent the second maj or, of . the , absorbent . .nean 3. In
| eDORRSHEN 107G hahe  J8agH o RE r?gan]s“i r?aypT)re“B?fiied&Gver t he
second maj or suripagidudinal ceénterdinghsTh band prefiesallly taentéredbaboiter theeans

a preferred

16.

surface ,22

vary depending upon the structure that provides the sanitary
napkin with a stiffened longitudinal central region (or "stiffened

center"). The sanitary napkin 10 can be provided with a stiffened
center in a number of different ways.

Some general ways of providing the sanitary napkin 10 with a
stiffened longitudinal central region include, but are not limited
to: (1) making the longitudinal central region 23 thicker; (2)
folding any of the components comprising the longitudinal central
region to create double, or more, thickness of the same; (3)
constructing the longitudinal central region out of several
layers; (4) using stiffer materials; (5) changing the.basis weight
of components comprising the longitudinal central region{ (6)
placing additional components in the longitudinal central region
23; or (7) any combinations of the foregoing.

Several specific non-limiting sanitary napkin embodiments
with a stiffened center are shown in Figures 6-23.

Figure 6 shows a sanitary napkin 10 having a stiffening
element (or “"stiffening material®™) 30 in the form of an additional
absorbent material 35 placed in the longitudinal central region
23. The additional absorbent material 35 could ‘comprise any of

__the materials specified herein as being suitable for use in the
absorbent core 34. The additional absorbent material 35 could
also comprise capillary channel fibers (described in greater
detail below), or cross-linked cellulose fibers. Suitable

" tross-linked cellulosé fibers. are described in U.S. Patent
- 4,888,093, issued December 19, 1989 to Cobktet al.; U.S. Patent -.
4,822,543, issued April 18, 1989 to Dean, et al.; U.S. Patent

| 4,889,559, issued December 25.'1989 to Séhoggen,'et al.,; U. S.

Patent'4.8981642r issued Eebruary 6,'1990'to Mogre,'et*a1.; and -’
~UIS: Patent 4,935,022 issued June 19, 1990 to Lash et al.

16 th/e%ny of the samépChifedyfie dRE Shape brabehgetidanaBickhtvaNIrdditn tADSHEt 25



31 W pe acquisition sheet 28 may be used

for this purpose. The
barrier méans 16 general ly defines the garment surface~lZ.of the
sani tdry napkin 10. - - The barrier means 16 WREPQRCEWENEE@HEET
whigch is inpervious to | i qui ds and which preven{s
and*contained in the- absorbent nmeans 13 from sotl i h
as panties, which

cone in contact wwth the garm
sanitary napkin
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The additional absorbent material 35 could be in any suitable
form, including, but not. limited to masses or wads of material,
single unfolded sheets, folded sheets, strips of material, loose
or bonded fibers, multiple layers or laminates of material, or
other combinations of such material. The additional absorbent
material 35 could be positioned between any of the components
between the topsheet 25 and the backsheet 16.

The stiffening material 30 could, for instance, comprise
polymeric gelling agents added or patterned into the longitudinal
central region 23. In other alternatives, the stiffening material
could include, but not be limited to combinations of polymeric
gelling agents and synthetic.fibers, natural fibers, or chemically
modified natural fibers, such as cross-linked cellulose fibers.
In still other alternatives, suitable absorbent fibers such as
chemically modified natural fibers may be used as the stiffening
material without the addition of polymeric gelling agents.

One preferred type of stiffening material is a bi-component
fibrous material comprising a fiber having a core of polyethylene
‘which is coated with polypropylene. The outside of the
bi-component fibers have a lower melting temperature than the

inside. Such a material is preferred because the fibers can be

heat bonded to each other by melting the outside of the fibers
while the inside of the fibers maintain their fibrous integrity
instéad.of me]ting into an amorphous mass.

Suitable bi-component fibers are commercially available from
a company by the name of Chisso. Another material which is
suitable for use as the stiffening material is a fibrous material

known as PULPEX, formerly available from Hercules,

Inc. of
" Wilmington, Delaware.

The stiffeoino 'matefia1 30 . such ‘as additional absorbent
mater1a1 35 could be- used with the other components descrrbed

‘~here1n as shown in’ F1gure 6, A]ternat1ve1y, it could rep]ace one'

.'or more of the other component! JInostin other a1ternat1ve

he



10. In the preferred enbodinment of the sanitary
|IIustated in Figures 1 and 2, the barrier nmeans 16 is
sheet”manuf actured froma thin plastic film O her
liguid inmpervious materials may al so be used. Preferably

t he
barrier sheet 16 is a polyethylene filmhaving a thickne>s ﬁ rﬂ@ﬁ13§l
about 0.012 mllinmeter to about 0.051 mllimeter. As usedl hereln,

AN arrel

the term"flexible" refers to nmaterials which are conpli

which will readily conformto the general? shape and cont
human body.

napkln
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REGUACEMENT SHEET

bur s of

t he

A sui tabl e pol yet hyl ene filn1|s nanufactured by
Monsant o A ket he tra a
8020. ﬁé‘gh‘g}“}eu g? Qﬁ i%enl‘gg %ﬂgg '[evr%gb oﬁg osseﬂ‘tﬁ%@/ oP 3&?%
fini shed theo apsenkedt @prm)r3é ot| eneh|qrkeonppedtir tiiceother Fepmppmants t he
barrier fieplipelOndmynpernmt vapors to escape fromthe absorbent
neans 13 while still preventing exudates from passing through the
barrier sheet 16.

Figure 7 shows a sanitary napkin 10 provided with additional
absorbent material 35 in the form of a laminate. The laminate

comprises an additional layer of hydrogel-forming material 45 and
an additional tissue layer 47.

Figures 8-12 show a sanitary napkin 10 provided with a
longitudinally-oriented absorbent hump 44.  The hump 44 comprises
additional absorbent material -in the form of a hump-forming
element 44'. The absorbent hump 44 provides extra absorbency in
the target region where menses are typically deposited and
improved contact with the wearer’s body, particularly with the

surfaces of the wearer’s labia majora adjacent the space between
the labia majora.

The sanitary napkin shown in Figures 8-12 preferably has
longitudinal side regions 23 with a caliper of less than or equal
to about 5 millimeters. The sanitary napkin 10 preferably has a
caliper at the point of maximum amplitude of the hump 44 of at
least about 150% of the caliper of the longitudinal side regions
27. The sanitary napkin preferably has a caliper as measured
through the point of maximum amplitude of the hump 44 that is at
least about 0.15 inch (about 3.5 - 4 millimeters), more preferably
between “about 4 millimeters and about 10 millimeters greater than

that of the longitudinal side regions 27.

The sanitary napkin shown in Figures B8-12 can be provided

with an optiona] |nter11ner 60 as shown in Figures 9 and 10.

Figures 9 and 10 are sectional views-taken along lines 9- 9 and
10-10, respectively; of the p]an view shown in Flgure 8. _The'
optional 1nter]1ner 60 is used when the san1tary napkin- is -

- provided - w1th an absorbent core 34 that has the ab111ty to

‘separate or "decouple” from . the backsheet 16 for 1mproved body

. ;ontatt The cdncept of decouplxng and the charactertstxcs of ‘the



Preferably,

the topsheet 25 and the barrier sheet 16 have
and wi.dt h di nensions generally larger than the absorbent

so thaf-they extend beyond the edges 52 and 55 of the REPLA@E@@ péﬁﬁ
corg 34 where they are associated together

As “used herein, the term

| engt h

EET

in a suitable manner .
"associ at ed" enconpasses 15 AUG 198
configurations mhereby a first menber is directly joined tjo a second

menber and

configurations whereby a first nenber
indirectly joined to a second menber by*affixing the first

S

..nenher

to intermedi ate nenbers which in turn are affixed to the second hehber
The extension of tgﬁ topshee? % QP/P

core end edges %€

I ¢ SAHe b gond t
gex pare e e gesk§5bﬂfte{1ﬁ 5, &ﬁ 506 1ss’11§d 12
Osborn, et al. on Apr11 16, 1991 which 1is incorporated by
reference herein.

Figures 11 and 12 are sectional views taken from similar
angles to Figures 9 and 10, respectively. Figures 11 and 12 show
examples of possible configurations the sanitary napkin 10 shown
in Figures 8-10 might take when the absorbent core 34 decouples
from the backsheet 16. It should be understood, however, that the
sanitary napkins shown in the drawing figures are shown primarily
for purposes of illustration. The sanitary napkins may assume
other configurations when worn. It should also be understood that
the'sanitary napkins are not necessarily drawn to scale.

Figures 13-18 show a sanitary napkin 10 provided with
additional absorbent material in the form of a longitudinally
oriented absorbent mass 48 which. is capable of decoupling from the
absorbent core 34. The views of the sanitary napkin 10 shown in
Figures 13-17 are similar to those of the previous embodiment.
The absorbent mass 48 is located under the body surface 26 of the
sanitary napkin 10. The absorbent mass 48 is capable of moving
apart from the main absorbent component(s), such as the absorbent

core 34, of the sanitary napkin to more readily intercept bodily
discharges when they leave the body.

The absorbent mass 48  is preferably

elongated
Tongitudinally-oriented, readily deformable, and

resilient

absorbent mass 48 is positioned between the topsheet 25 and the

absorbent core 34. Preferably, at least one absorbent layer 57 is
positioned between the topsheet 25 and the absorbent mass 48.
Figure 18 shows at least one absorbent layer 57 which comprises a
wipe acquisition sheet 28 and a wet-laid tissue sheet 31.

The absorbent mass 48 is preferab1y joined to the topsheet 25 -
-(elther d1rect1y or 1nd1rect1y (for example, through the absorbent -

Jayer 57). - The absorbent mass 48 shown in Figures 13 17 s

- ynsecured to the_ibsotbént'cofgﬁ34. The absorbent mass 48 may_ :

he




32 absorbent core 34 formthe end edges 11 and the side edges 12,
respecblvely of the sanitary napkin 10. 1In one
enbodinment, the barrier sheet 16 and the topsheet 2
el I ptical shape and extend beyond the absorbent core 34 Jafd
| east about 1.0 centineter where they are joined directl
attachnment neans as are well known in the art. The attac
include, but are not limted to adhesives, heat, and/or
bonds. The sanitary napkin 10 is de¥tribed as bein generally
flexible. The term"generally flexible", as used herein,
sani tary napkin Y | at.i _ I pl ud| ent al
region 23, or cerlllﬁ)orvgl %ragglfg?ﬁ?tgg ?Drsgg‘?é hnje asprcgﬂ g@{ls %n i e>? bI €as st
respective | ongi wonommonspaethueegmﬁsewS orThéﬁdpmégtieénﬁhﬂzsaah@'?@apmnt hat

‘the sanitary napkiithlh iabscr®eherdompdrent Ofthat N€anR@veChinto close proximity to

the wearer’s body independently of the other absorbent components
of the sanitary napkin 10.

This embodiment can also be provided with an absorbent core
34 capable of decoupling from the backsheet 16. Figures 13-14
show the sanitary napkin prior to decoupling. Figures 16 and 17
show possible configurations of the sanitary napkin might take
when the absorbent core 34 decouples from the backsheet 16.

Figure 18 is taken from an angle similar to that of Figure
16. Figure 18 shows an embodiment in which the absorbent mass 48
is joined to the absorbent core 34 by flaccid fluid transporting
material 62. Fluids initially absorbed by the absorbent mass 48
may be transported from the absorbent mass 48 to the absorbent
core 34 by way of the fluid transporting material 62.

Figure 19 shows a sanitary napkin 10 having another type of
stiffening element. The sanitary napkin 10 shown in Figure 19 is
provided with a longitudinally-oriented absorbent tube that
provides the sanitary napkin 10 with a detached thick center (or
"primary menstrual pad") 50. The sanitary napkin 10 could be
constructed generally in accordance with the disclosure of U.S.
Patent 4,425,130 issued to DesMarias on January 10, 1984
However, the dimensions of the primary menstrual pad 50, and the

_§t1ffness of ‘the central region 23 and the longitudinal side
regions 27 should be within the 1limits described in .this
specification. Thus, although the detached thick center 50 is
shown as extending the length of the sanitary napkin 10, it may.
only extend a portion of the length of the sanitary napkin 10.

Figuré' 20 shows a sanitary napkin 10 providéd with a_.'
non-absorbent stiffening material 54.  The stlffenlng mater1a1 54
could - be:  non-absorbent and-’ perv1ous, non absorbent and .

: 1mperv1ous. or non- absorbent and ‘an 1nherent1y 1mpervxous mater\al o




The flexibility of the various regions of the sanitary napkin

mw

b y !ess t han or

in terpms of fl

the G rcular Bend Procedure (described in greater det
| ongi tudi nal central region 23 and the central region /6 pr
fl exure-resi stances of less than or equal to about 1,0p0 g
preferably less than or equal to about 700 grans, even
| ess than or equal to about 500 granms, and nost prefer

equal to about

exure-resistance. The flexibility is

400 grams. The lmngi tudinal sid t he
end regions 72 and 74 preferably have fl exure resistances of |ess than or
equal to about 700.0 grans, nore preferably | ess than or equal to about

600 grans, nortprageetusedy 91dks Phather !

preferably |egervidfilan T0e noRgibldbrbdnd sﬁilftfelihng%ﬂergﬂa% couPd Gompash
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I ons r regl on

Patent 5, 009, 656 ImS58.eTHeOpTRRA Film 56, as noted above, could be impervious

and either apertured or unapertured

The strip of film 56 may be used to direct exudates toward
the ends of the core 34. Liquid exudates that are deposited on
the core 34 will tend to be distributed radially outward from the
place where they are deposited. Since the core 34 of the sanitary
napkin 10 is relatively narrow in comparison to its length, liquid
exudates will reach the longitudinal edges 55 of the core 34 much
sooner than they will reach the ends of the absorbent core 34.
The strip of film 56 can be used to Tongitudinally wick and direct
exudates toward the ends of the core 34. This more effectively
utilizes the capacity of the core, and reduces the possibility of

leakage caused by exudates prematurely reaching the longitudinal
edges 55 of the core 34.

Figure 21 shows an alternative embodiment in which the
non-absorbent stiffening material 54 comprises an adhesive 67 used
in the construction of the sanitary napkin 10. The adhesive .67
shown in Figure 21 is between the wet-laid tissue 31 and the
absorbent core 34. The adhesive 67 can, alternatively or

add1t1ona11y, be between the absorbent core 34 and the backsheet .

16, between the layers of the absorbent core 34, between the

_absorbent core 34 and the topsheet 25, or between any of the other
components described herein.

FIgures 22 and 23 show two sanitary napkins 10 that are.

prov1ded with fasteners, such as panty fasteners, 53 that g1ve the

napkins a stiffened center. ' The fasteners may provxde ‘the

,sanitar& napk:n 10. with- a stiffened -center either

Heuo tmakabdbe esmeny aitselfror e

by being R
1nherent1y 'stiff, or by secur1ng the 1ong1tudtna1 centra1 regIOn

23 of the san1tary napkin tb the wearer s pantles in such a way .
Jffthat the 10na1tud1na1 central - .region 23 is not able to separate'

?;‘Hﬂngany of
those figures '“astBélﬂ f S dcouf Grcomppise sauﬁoanariyserrtapnrm sdeserafbetiasticU. S,
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or central

t he respective |ongitudinal side regions 27 or end regi ctﬁ CEMWTdSHEE]'
The: relative difference in flexibility of the various

preferably be such that the flexure-resistance of t hg llongst Wi nah
central region 23 or central region 76 is 25% 5 g“ln@“ﬁ ;

The fl exure-resi stance of the |ongitudinal central region 23
region 76 is always greater than the flexure-TEsrst

af

fegri ons

16 _ -

Ree e e e,

from the panties and flex as much as the surrounding longitudinal
side regions 27. The fasteners 53 could be any suitable type of
fastening device including, but not limited to adhesives, hook
material such as that used in Velcro fasteners, or any other
suitable type of fastener such as that described in U.S. Patent
4,946,527 issued to Battrell on August 7, 1990.

The length 1 of the longitudinal central region 23 can range
from between about 0.75 inch (about 2 cm.) to the length of the
absorbent core 34. (The length of the absorbent core 34 can, for
example, be about 8.5 inches (about 22 cm.). Preferably, the
Yength 1 of the longitudinal central region 23 is between about
1.5 inches (about 4 cm.) and about & inches (about 15 em.), and
more preferably, is between about 1.5 inches (about 4 cm.) and
about 4 inches (about 10 cm.), and most preferably is between
about 1.5 inches (about 4 cm.) and about 3 inches (about 7.5 cm.).

The width w of the longitudinal central region 23 in the
embodiments shown in Figures 6-23 may be as great as between about

1/4 inch (about 0.5 cm.) and about 2 inches (about 5 cm.)..

Preferably, the width w of the longitudinal central region 23 is
between about 3/8 inch (about 1 cm.) and about 2 inches (about 5
cm.), and more preferably is between about 3/8 inch (about 1 cm.)
and about 1 3/4 inches (about 4.5 cm.), and most preferably is

between about 3/8 inch (about 1 cm.) and about 1 1/2 inch (about 4
cm.).

The longitudinal side regions (or "side regions") 27 are the
-;ignificant - absorbent portions that 1lie ‘outboard- of the
longitudinal central region 23. The term ‘"outboard” means
positioned away from the intersection of the longitudinal and

transverse centerlines, 58 and 61. The longitudinal side regions =~

27 will typically lie at least transversely (i.e., laterally)
‘outboard of the -1ongitudinal central region 23 so that they éréloh
the’ longitudinal sides of the .longitudinal central- region 23 and
the .sanitary napkin .10 jhenﬁe. the name flongjtudinaT _side
‘regions"). : ) ' | ' '



greater, nore preferably 50% greater than that of the respective

| ongi tdi nal side regions 27 or end regions 72 and 74.

fl exure-resi stance of the different regions of the san
nmeasured by peak bending stiffness. Peak bendi ng sti

REPLACEMIERT .SHEE

fness is

det érmined by a test which is nodel ed after the ASTM Dj4(33- §2gﬁrﬂqw5a

.Bend Procedure. The ASTM procedure is nodi fied for

uselherein.

Circul ar Bend Procedure as nodified d used for the purposes- of Tﬁe
present invention is hereinafter sinply referred to asjthe "G rcular
Bend Procedure”. One version of the Circular Bend Procedure is described
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in which
becones

in US. Patent ﬁhQO%.@S@udmssume F?@bonncan, mee@rr Cweasutbﬁepdi
IS a ]

|t t I t f
on@"r 418 T3rodPIRRT HRRBAL SRR AN b NI Ao | GTNEM PATe

terial

conudxectibhe (Cie.quloatsidendhé®r endsdofe theveengitidimak vedtrel reI at ed
gfrfe 'Cgfg;] e eS| QLRGF 23) STMHHRVEASE HreBY IR 1Y, PukEdReERe NBnAkbdinal

edges of the longitudinal central region 23, or both (the latter
being shown in FIG. 1). The longitudinal side regions 27 should

have some capacity, preferably they have a capacity of atlleast
about 1 gram.

The sanitary napkin 10 is said to be "generally™ thin and
flexible. When the sanitary napkin 10 is described in this
manner, it is meant that the longitudinal side regions 27 of the
sanitary napkiﬁ are relatively thin and flexible though the
longitudinal central region 23 may be relatively thick and
inflexible, or merely relatively inflexible or relatively thick
and inflexible in comparison to the longitudinal side regions 27.
The embodiment of the sanitary napkins 10 shown the drawings are
intended to be examples of generally thin sanitary napkins.

~ However, it should be understood when viewing the drawings, the
number of layers of material shown may cause the sanitary napkins
to appear much thicker than they actually are.

The flexibility of the different regions of the sanitary

napkin 10 is probably best understood with reference to -Figures
24-28.

Figure 24 shows one possible configuration that the prior art
uniformly thin sanitary napkins such as those described in U.S.
Patents 4,950,264 and 5,009,653 issued to Osborn might take when
worn. The wearer’s labia is represented in the drawings by the
letter L. Again, the drawings are not necessarily to scale, and
it is to be understood that the sanitary napkings may not
necessarily take these configurations in all cases.

. The flexibility of. the longitudinal side regions:27 of the
'san1tary napkxn embod1ments descrlbed above allows these reg1ons“

to conform to. ‘the var1ous shapes of the femaIe urogen1ta1 reg1on



In the case of the present i nventi on when carrying out the

Circul ar
Bend Procedure, rather than using, one set of sanples [ FO0EER
signifi<cant absorbent portions of the sanitary \g E-§5§@EN§53$ led'
insJ. S. Patent 5,009,653, separate sanpl es of the $ani tary napkins| are
takén from |l ongitudinal central region 23 (or centja ﬂeﬁ;ihﬁhﬁ?{;@a@and )
fromthe |ongitudinal side regions 27 (or "end regi pn$ 72 and 74). | The
sanples are tested and averaged separately so ajfleExXure-Téesistance
value is obtained for the |ongitudina® central

reg

on_23. .

and a

separate val'ue is obtained

for the |ongitudinal

si de regions 27 (or end

regions 72 and 74‘?5. shown

in FIG. 25, the 1ong1tud1na1 central region 23 will
{deally be of such dimensions that it may fit adjacent the
wearer’s labia without being provided with 'the same degree of
flexibility as the longitudinal side regions 27. Figure 26 shows
a configuration the sanitary napkin 10 having the hump 44
described with reference to Figures 8-12 might taken when worn.

Figure 27 shows that a sanitary napkin 10 in which the
longitudinal central region 23 does not extend the length of the
sanitary napkin 10 might take - a number of different
cross-sectional configurations when it is worn depending on the
place along the length of the sanitary napkin 10 along which the
cross-section is taken. The sanitary napkin 10 can adapt to three
very distinct shapes of the wearer’s body. From the front of the
wearer’s body to the back of the wearer’s.body, the first of the
three regions may be thought of as the mons region having a
compound curved convex upward shape. The second region is defined
by the labia majora and resembles a W-shaped outline. The third
region is determined by the gluteal groove and is generally

cusp-shaped and defined by two convex wupward and outwardly
diverging lines.

Figure 28 is a schematic cross-sectional view showing the way

a sanitary napkin of the present invention might fit adjacent the

wearer’s mons region, M. Figure 29 is a schematic cross-sectional

view showing the way a sanitary napkin of the present invention

might fit in the crevice between the wearer’s buttocks B (or in

_the "gluteal groove") G.

The longitudinal central region 23 of the sanitary napkin 10
might fit adjacent the wearer’s labia in either the configuration
shown in Figure 25 or Figure 26, depending on whether sanitary

- napkin 10 i;_proviQed-with a hump 44;_

:;Figure 30- shows ah aTtefnatﬁée sanitary n%ﬁkiﬁ ld émbodimént

‘of the present. invention. The sanitary -napkin 10 shown in Figure"



34  APPARATUS: - The apparatus necessary for the Cl R

PROCEDURE is a nodified Crcular Bend Stiffness Teste?&$mgg%ﬁ TE§HEET
foll ow Rg parts: A snoot h- pol i shed steel plate platfjorjm which is
1020 x 102.0 x 6.35 mllinmeters having an 18.75 m | i

di ankter orifice. The |lap edge of the orifice should be

at a 45 degr{
angle to a depth of 4.75 mllineters. A pl unger haJi ng an overal
length of 72.2 nmillineters, a dianeter of 6.25 millineters, a ball..

nose having a

-
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30 has a stiffened central region (or simply "central region®) 76
that may extend up to the full width of the absorbent core 34.

The stiffened central region 76 may be provided by any
suitable stiffening material 30 described herein. Preferably,
however, an absorbent mass is not used for this purpose unless it
tapers away from the longitudinal centerline 58 sufficiently that
its size does not substant{a11y inhibit the fit in space between
the wearer’s labia. Thus, if a mass of absorbent material is
used, its caliper as measured more than one inch laterally
outboard the 1longitudinal centerline 58 should preferably be

within 1-2 mm. of that of the adjacent significant absorbent
regions.

The sanitary napkin 10 shown in Figure 30 has a first end
region 72 extending between about 1/8 and 1/3 of the length of the
sanitary napkin from one end edge 12 of the sanitary napkin toward
the transverse centerline 61. The sanitary napkin 10 has a second
end region 74 extending between about 1/8 and 1/3 of the length of
the sanitary napkin from the other end edge 12 toward the
transverse centerline 61. The central region 76 extends between
the first and second end regions 72 and 74. This sanitary napkin
10 haS a flexure resistance as measured through the first and
second end regions 72 and 74 which is less than the flexure
resistance as measured through the central region 76.

Figure 30 shows that the sanitary napkin 10 may also be
provided with optional score lines (or fold lines) a, b, and c.
The optional score lines may be formed through 2 portion of the
stiffening element 30, the entire sanitary napkin, or all or part
of some of the other components of the sanitary napkin 10.

“Figures 31-34 show some possible configurations ‘that the sanitary

napkin 10 shown in Figure 30-might take when it is worn.

ngure.31 shoﬁs that a sanitary napkin 10 having a’ stiffefied =

.éentral region 76 without any 'score lines will generally forms a
- bow-1ike structure under the wearer’s Tabia. . L

SR

radius of 2.97 nilliA®ters and a needl e- poi nt extending

3



0.88 mllinmeter therefromhaving a 0.33 mllineter basg
poi At haV|ng a radius of less than 0.5 mllimnmeter
mount ed concentric with the orifice and havi ng eqpa
st des. Note that the needle-point is nmerely to prg

novenment of

t he needl e-point significantly adversely af fects

(for exanple,

punctures an . inflatable structure),] than the

VEN 8 3 g

er er
e—%iuu~mspegj

the test specinen during testing.H
t

needl| e- poi nt shoul d not be used. Zhe bottom of the prumger—shouldl be

set wel |

above the top of the orifice plate.

Fromthis position,

the downward st rOKeFﬁfuré\rﬁ bRdvs DiRe, 'rcannparlyhﬁ%p?)fﬁclto havmﬂoéjtstt?m Ly the

plate orifice.

ene
I ce- measur enent

an | nst rGALTHY SR8 LB Z:Q)Hﬁf"éés?’d‘ﬁl?(faaid déf‘? desT‘HEtP‘baél dépt runs
a load range ofichgotheabonyitGdidal teentedlond 5800shdOis pre-dis@bsaBto make

actuator, and npre gRRSLE CRbpRint NRenk "Uph@ MR B0 inverted V-shaped

configuration.

Figure 33 shows that a sanitary napkin 10 having a stiffened
central region 76 with a single fold line designated "a" that runs
along the longitudinal centerline 58, and is pre-disposed to make
the sanitary napkin bend downward into a V-shaped configuration.

Figure 34 shows that a sanitary napkin 10 having a stiffened
central region 76 with a pair of fold lines, designated "b" and
“c", that run generally parallel to the longitudinal centerline
58. This arrangement of fold lines may allow the central region

76 of the sanitary napkin 10 to assume a trough-like configuration
when the sanitary napkin 10 is worn.

Figure 35 shows that a sanitary napkin 10 having a stiffened

central region 76 with three fold lines, fold line "a" that runs

along the longitudinal centerline, and fold lines b and ¢, that
run generally parallel to the longitudinal centerline 58. This
arrangement of fold lines may allow the central region 76 of the

sanitary napkin 10 to assume a W-shaped configuration when the
sanitary napkin 10 is worn.

-The configuration of end regions 72 and 74 of the sanitafy

napkin embodiments depicted in Figures 31-35 in use might be

‘similar to those shown in preceding Figures 28 and 29.

Looking at some of the elements of the sanltary napkin 10

‘more specifically, the absorbent core 34 may be any means which is

generally compressible,. conformab]e,- non- 1rr1tat1ng _to the

wearer’s. skin and capable of absorb\ng and containing body -

exudates The absorbent core 34 has a first _major surface 46, a

_second major surface 49. a pair of end edges 52 and a pair of s1de
-edges 55.- The- absorbent core 34 may ‘be manufactured in -a “wide
variety of 51295 and shapec (e.qg:, rectangu]ar

.“hpurgqus) e't‘c._)w

spec?flcally

has
An
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A preferred shape of the absorbent core 34 is the dogbone shape

shown in Figure 1. This preferred absorbent cofe 34 is about 22.0
centimeters long (longitudinal dimension along the longitudinal
centerline 58), about 7.0 centimeters wide across its midportion
(1ateral dimension along the lateral centerline 61) and about 8.0
centimeters wide across its widest portion (lateral dimension).

The absorbent core 34 is symmetrically configured for ease of
manufacture and so that no conscious effort is required by the
wearer to properly place the napkin 10 in the direction it should
be worn. The midportion is configured to basically conform to the
wearer’s thighs and to the thinner crotch portion of the wearer’s
panties -so as to prevent excessive bunching. The size of the
absorbent core 34 may be varied to accommodate wearers ranging in

size and also ranging in the expected amount of exudate fluid

volume. Preferably, the absorbent core 34 has a wet-tensile
strength in the cross-direction of at least about 100.0 grams per

centimeter. Wet tensile strength is determinable by ASTM Standard
D 829-49.

The absorbent core 34 may be manufactured from a wide variety
of liquid absorbent materials commonly used in disposable sanitary
napkins, diapers, and other absorbent articles. Examples of
suitable absorbent materials include comminuted wood pulp which is

generally referred to as airfelt, creped cellulose wadding,
modified cross-linked cellulose fibers, absorbent foams, absorbent
sponges, - synthetic  ‘staple  fibers,  polymeric
hydrogel-forming polymer gelling agents, peat moss, or any
—équivalent materials or combinations of materials.
A particularly preferred type of absorbent material is
polymeric ‘gelling agents. Polymeric gelling agents are those

. materials which, upon contact with fluids (i.e., liquids) such as "~

water' or body fluids, imbibe such'_fluids and thereby form

hydrogels. In-this“manner, fluid discharged .into thé absorbent |

core:34 can be acquired and held by the polymeric gelling agent,

thereby providing the articTes ‘Rérein with 'enhanced absorbent L

| nstron | 1122

f}bers.'

i's



expl ai ned below, five representative sanitary napkins are

necessary.
From one of the five napkins to be tested, some nunber "Y" of
37.5% 37.5 mllineter test speci nens are cut. Ao n g{:l speci nen
ig cut from the center (specifically, t pU\GEMEbHi HEE Eent r al
régl on or the central region) of the sanitary ' | east .
one specinmen is cut fromthe | ongitudi nal 5!\/ gl jQNS 400 regi ons
of the sanitary napkin. |If due to the plan{vie ffetpe of* tihd regi on
to be tested, it is not possible ??0 cut 37.5 nm
speci nen, any other 1, 400 square mllineter size _speci rren na be used,
provi ded the speC|nE el C ' te
platformto prop‘éﬂa)c/‘ g%ﬁk ¥mpr°ve% Q‘V{E{QG %l% ecl ne sﬁh
t aken whi ch pelymeriicngeddre 3(9@"? afhdeh ﬂﬁe%“p“’ye" in tBﬁe’cbisﬂ’ét?%t H*SW r?é
portions in whi Ch"ﬂ t ey s remprésk partdcYeact| yftoaa bsubstantishget or
which are a | am na

barrier sheet, er 1nso"'?ub1e, }ﬂ@ﬁ{"f‘yet croEminEedl,eS;?‘athlﬁﬁL}e r?elﬁ?reatﬁzéad']d a

hydrogel-forming superabsorbent polymer material.

In the embodiment shown in Figure 2, the absorbent core 34 is
a laminate comprised of a layer of superabsorbent polymer material
37 disposed' between two air-laid tissues 40 and 43. A suitable
laminate is the superabsorbent laminate WATER-LOCK L-535 available
from the Grain Processing Corporation of Muscatine, Iowa
(WATER-LOCK registered TM by Grain Processing Corporation). Such
superabsorbent ltaminates are disclosed in U.S. Patent 9,009,653
issued to Osborn and the patents incorporated by reference in that
patent, the disclosures of which are all incorporated by reference
herein, and in U.S. Patent 4,467,012, issued to Pedersen, et al.

on August 21, 1984, and U.S. Patent 4,'260,443 issued to'Lindsay,
et al. on April 7, 1981.

The first and second tissue layers 40 and 43 provide
containment of the superabsorbent polymer material 37, improve
lateral wicking of the absorbed exudates throughout the absorbent
core 34 and provide a degree of absorbency.

Within the webs which form the layers of the absorbent core
34, the particles of the polymeric ge]hng agent should be
thoroughly  dispersed but may or may not be uniform'ly d1str1buted
In particular, there may be regions or zones of the core layers
which have higher concentrations of gelling agent particles than
do other regions or zones of the layers.

" In preferred embodiments, the sanit.a'r-'y-napkin 10 of the
. present invention vn'H have & hydrogel-forming polymenc gelling
" agent distributed throughout at  least about ~17.0 square
_.centimeters of the napkm. more preferably througheut at least -
about 50.0 sguare cenhmeters of the napkin, and most preferab]y '
--throuuhout at \east ‘about 100.0 square centmexers of the napkm



should al'so not be tested. The reason that these speci mens are

g ' ' ' hat prior art napkins exist in
t teSted is due to the realization t . i . L
thigh & (opshest 1510 'he periphery of the napkin, - REPCAGHVERASSHEE b ch
absorbent core in the perip _ i, pUEHBOPtEOh
hi ghl fl exible. The present inventi
2(rjﬁcerned \?\At% the flexibility :)]1: t he fSIme![ﬁzn s?gsnie%ant gnt
[ t he sanitary napkin. any o _ b ! L
gg;éngﬁt ° portions ofy the sanitary 23 f napiqhg rreje)artitgﬁl ardr (rlggilé:lg
[ | ai s or ,
Thon Ctho oo ror APpended n fgl s within the scope of the appended

' t|he'nmst heA san tpﬁ%'}r%ﬁé?%f P’g%prh;yer%aﬁ1-§cﬁeémwnbymmm|gmeng Q@J@eglll J.inglrrp,eeeach
(s:aﬁ: ta'ry napki ndistripetedi dol am , ahduat Sbf Utronr @bdot loeasi grams fleyi

per “square
. ' n
portions in theesBRb&:r Of, tmuts%?bbf‘rgrarr}l%plﬁler square centimeter, more

preferably of from about 0.003 grams per square centimeter to
about 0.008 grams per square centimeter, and most prefer.ab']y from
about 0.004 grams per square centimeter to about 0.007 grams per
Square centimeter. Preferably, the absorbent core 34 will contain
from about 5.0% to about 85.0% by weight of hydroge]-formingl
polymeric gelling agent, more preferably from about 10.0% to about
70.0%, and most preferably from about 15.0% to about 55,0%.

~

The hydrogel-forming polymer gelling agents can alternatively
can comprise non-particulate gelling agents which can be formed
into fibrous sheets, foams or films. In these cases, the polymer
gelling agent may comprise from about 15% to about 100% by weight
of the absorbent core 34, more preferably from about 40% to about
100%, and most preferably from about 60% to about 100%. The basis
weight of such non-particulate superabsorbents may be from about
0.002 to about 0.028 grams per square centimeter, more preferably
from about 0.003 to about 0.018, ané most preferably from about"
0.004 to about 0.010. Two suitable and commercially available
non-particulate absorbent materials for the absorbent core 34 are
a double tayer acrylic fibrous material available under the
tradename Lanseal F from the Cholj Company, LTD., of Higashi,
Osaka Japan and a carboxymethylcellulose fibrous material

available under t_he_ tradgname Aqualon L from Hercules, Inc. of .
Wilmington, Delaware.

~ Suitable absorbent cores comprising foams are described in

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

07/743,947, _én_d 07/830,159 (PaG. Case Nos. 4451, 4452, 4453, and

4453R) the first, third and fourth applications listed filed in

“the. names of. .pesMariq§, et._ al., and the second application 1is£éd'
filed in the name of Young, et al. The _first’threg appl ications

" were filed ‘on August 12, 1991, .and the fourth on ‘_Februéry 12,
.'1'9.92.- A.&ditic.a_n;a_]_ cores comprising foams ;ar_e_d,e-s;r.ib'ed in European

Patent’ Applicatiori 0. 293 208 Bl. -Absorbent cores -comprising



36 . shoul d be tested as the longitudinal center region and t he
centr,al region. The nost flexible portions of the sanitary napkin

should be tested when sanples of the | ongi t udi nal _si de regions and -end
r&gi ons of the napkin are neasur ed. The t €St speci nens_shal not
be fol ded, bent, or conpressed by the test person BElq of
speci nens nust be kept to a mninmumand to the edgesEEﬁﬁm%ﬁgwﬁﬁgQ§‘ )
affecting flexural-resistance propert i2e45. From he four rg@i niing
sanitary napkins, an equal nunber "Y" 15 AUG Y

sponges are described in U.S. Patents 3,512,930, 3,954,493 and

French Patent 2,203,827. e e

Additional suitable absorbent core materials are described in
U.S. Patents 4,773,903 and 4,865,596 issued to Weisman, et al. on
September 27, 1988 and September 12, 1989, respectively. These
patents disclose composite absorbent structures compriéing webs of
entangled blown microfibers, substantially nonabsorbent crimped
staple fibers, particles of hydrogel-forming polymeric gelling
agents'and a hydrophilizing agent.

The total absorbent'capacity of the absorbent core 34 should
be compatible with the design exudate loading for the intended use
of the sanitary napkin 10. Further, the absorbent capacity of the
absorbent core 34 may be varied to accommodate wearers ranging in
the expected amount of exudate fluid volume. For instance, a
different absorbent capacity may be utilized for sanitary napkins
intended . for daytime use as compared with those intended for
nighttime use, or for sanitary napkins intended for use by teenage

females as compared with those intended for use by more mature
women.

Superimposed over the absorbent core 34 and extending about
3.0 millimeters beyond the edges 52 and 55 of the absorbent core
34 is the wet-laid tissue 31. The wet-laid tissue 31 is liquid
permeable. A satisfactory wet-laid tissue 31 has a basis weight
of about 15.8 grams per square meter and an air permeabi]iiy of
about 30.5 cubic meters per minute per square meter at a pressure -
differential of about 12.8 millimeters of water. Preferably, the
wet-1aid tissue 31 maintains integrity when wetted, in use. The
wet-laid tissue 31 preferably has a wet tensile strength in the
cross-direction of at least about 15.0 gramé pér_ Eentimeter.
Suitable tissues 31 -;nd;;heir-manpfagture are disclosed in U.S. .~
Patent: 3.301,746, which issued to Sanford, et al. on Jainuary 31,
1967. " In a preferred embodimenﬁ;--thdse“ paftsiof' tﬁé"wet-ihid'
.. tissue 31 which extend beyond the-gqges,sg and 55 of the'absofbént~"
" core 34 are associated with the barriér.sheet’ 16. The wet-laid

—_—



of speci.nens, identical to the specinens cut fromthe

3

first napkin,

are-gut. Thus, the test person should have "Y" nunber of sets of five

i dent t cal speci nens. PROCEDURE The procedure BEND
RROCEDURE i s as foll ows. The speci mens are condi RgE gcﬂMENiggiﬁET.hem
in"a roomwhich is 21 + 1[err]C and 50 + 2% rel ative hum dity fof h
period of two hours. The test plate is | evel ed. |T eIpﬁuAﬂﬁﬂggbead i s
set at 50.0 centineters per mnute per full tjoke | ength. A\
specimen is centered on the orif?ce platform bellow The plunger sugh
that the body surface 26 of the specinen is facing th plunger andit he

eslive on ar

f S SPe. 1s fa — ger_an
0000 ULl 5 P, AR g S N 0

?ts f%e of the

‘speci men and attachmgend g@pessi 9& 3p¢i MRl ledkngwehisothestaatclsutl et i mdynate t he

spray-gluing or lines or spots of adhesive.

The wet-laid tissue 31 serves a number of purposes. The
tissue 31 serves to confine any loose superabsorbent material 37
between the tissue 31 and the barrier sheet 16 thereby preventing
the superabsorbent material 37 from coming in contact with the
wearer’s skin. Also, the tissue 31 improves lateral wicking of
the absorbed exudates over the absorbent core 34 thereby providing
a more even distribution of the exudates throughout the absorbent
core .34. Further, the tissue 31 provides .some degree of
absorbency and further inhibits exudates which have reached and

been absorbed by the absorbent core 34 from rewetting the wearer’s
skin.

Superimposed over the wet-laid tissue 31 is a 1liquid
permeable wipe acquisition sheet 28. In 2 preferred embodiment,
the wipe acquisition sheet 28 is a nonwoven sheet. In the
preferred embodiment shown in Figure 2, the sheet 28 is a
spunlaced 70%/30% rayon/polyester fiber sheet. Spunlaced fabrics
of this type are manufactured by E.I. DuPont Nemours & Company of
Wilmington, Delaware, and are made available under the tradename
“SONTARA" (SONTARA registered TM by E.I. DuPont Nemours &
Company). These fabrics are available in a number of suitable
styles, however, Style 8407 in its apertured form, having a basis

weight of 0.005 grams per square centimeter and a thickness of
about 0.04 millimeters, is preferred.

In a particularly preferred embodiment, the wipe acquisition

sheet 28 comprises a qunlacg nonwoven web comprised , of

. perﬁanent\y wetfabie %iﬁers. Preferab1y; the acquisition sheet 28
is-a 30 g/yard? (35 g/m?) polyéthylene theraphalate (or -PET)
'spbn]aéé 'nonhoyen web._' Spunlaced fabrics ~of this type are

" manufactured by the Vertec¢ Company of Ualbo]é,’Ma$§athbsetts,"The"'

. spunlace nonwoven web is formed so that most of'tﬁe fibers are



adhesi ve  tack.

necessary The plunger is actuated. Tout
durlng~ the testing should be avoi ded. The

t he nearest gram
all” five of

37 CALCULATI ONS

The indicator zero is checkedf

is recorded. The above steps
the identical specinens have been tgs ed.
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oriented in a single direction, and placed in the sanitary napkin
so that those fibers extend in the longitudinal direction.

The fibers of this particularly preferred acquisition sheet
28 are made of a PET resin and are coated with a proprietary
permanently wettable finish known as CELWET. These fibers are
available from the Hoechst Celanese Corporation of Charlotte,
North Carolina. The term "permanently wettable", as used herein,
refers to fibers that will sink in less than or equal to about 7

seconds when tested according to the ASTM D 1117-74 Basket Sink
Method.

The wipe acquisition sheet 28 extends beyond the edges of the
wet-laid tissue 31 where it too is associated with the barrier
sheet 16.° The wipe acquisition sheet 28 greatly improves lateral
wicking of exudates over the absorbent core 34 thereby providing a
more even dlstrlbutlon of the exudates throughout the absorbent

- core 34.

the present invention have a comparatively small

The Tlateral wicking of the wipe acquisition sheet 28 is
important for the following reason. Many bulky prior art sanitary
napkins rely on a high degree of vertical absorption at the point
where exudates are initially deposited. In other words, because
the absorbent cores of these napkins are fairly thick, they can
absorb a high degree of exudates throughout their thickness while
utilizing only a small degree of their surface area or lateral
absorption capability. ~However, the relat1ve1y thin napk1ns 10 of
degree of
vertical absorption. Therefore, for a relatively large amount of
exudates to be absorbed, a wipe acquisition sheet 28 which can
laterally disperse the exudates over a large surface area of the
absorbent core 34 where the exudates can better and faster be
vert1ca1]y absorbed ~¥s  highly" des1rab1e “Further;. the ‘wipe

ach151t\on sheet 28 provides a fa1r1y high degree of initial

--_absorptxon during the time interval between ‘thé time exudates are
' deposited’ontc the topsheet 25 anq the tfme;they:are absorbed by'._




The peak bending stiffness for each specinen is the maxi mum f or ce

reading for that specinen. Each set of fivent ! ITiens i s
tested and the five val ues * received for tha REEEEGEMEﬂqugg ed.
Thus, .the test person now has an average val e for each of} the "Y'
i dentical sets of specimens tested. If any of| {hd 5 AUG 183%nj fj cant
absorbent portions of the sanitary napkin hayela | ongi t udi na entral
region and | ongi tudi nal side regions or a cefptral region and ehd
regions wth average for each <’identical ' --the
requisite fl exure-resistances, then the napkin satisfies the
parameters of | | f,ary. N , he

present i nvenlﬁelhoa?t’sI"eb%t QLF UI d-liggcb Ci P%/rttgr éé ! @Eoﬂ%ﬁ? tSBQ%ﬁEBTi)Umedi umto

hi gh nenstruaﬂeﬁrOMHilaWMb capaC|t|es whi ch, depending on the size

of the sanitary napkin may be the same, are determnable: test capacity
and total capacit

i nventi on has a tég@/éréﬂﬁgéﬂ‘fyggﬂhét"'ilptégg‘fqr‘]'igﬁb?’" éﬁﬁebrzﬁﬁr{}e R?r) 33‘%
permeable topsheet 25. The topsheet 25 1is compliant, soft
feeling, and non-irritating to the wearer’s skin. Further, the
topsheet 25 is liquid pervious, permitting liquid to readily
transfer through its thickness. A suitable topsheet 25 may be
manufactured from a wide range of materials such as polymeric
materials, formed thermoplastic films, apertured plastic films,

~ porous foams, reticulated foams, natural fibers (e.g., wood or
cotton fibers), synthetic fibers (e.g., polyester or polypropylene
fibers) or from a combination of natural and synthetic fibers,
with apertured formed films being preferred. '

Formed films are preferred for the topsheet 25 because they
are pervious to liquids and, if properly apertured, have a reduced
tendency to allow liquids to pass back through and re-wet the
wearer's skin. Thus, the surface of the formed film which is in
contact with the body remains dry, thereby reducing body soiling ~
and creating a more comfortable feel for the wearer. Suitable
formed films are described in U.S. Patent 3,929,135, which issued
to Thompson on December 30, 1975, U.S. Patent 4,324,246, which
issued to Mullane, et al. on April 13, 1682, U.S. Patent
4,342,314, which issued to Radel, et al. on August 3, 1982, and

U.S. Patent 4,463,045, which issued to Ahr, et al. on July 31,
1984.

In a preferred embodiment of the present "invention, the body
surface 26 of the topsheet 25 is hydrophilic. The hydrophilic
body surface 26 helps liquid to transfer through the topsheet 25
faster than if the body surface 26 was not hydrophilic. This
diminishes the 11ke11hood that menstrual fluid will flow off ‘the o
topsheet 25 rather than being absorbed by the absorbent core 34.

- In a preferred -embodiment, -thé body surface 26 of the topsheet 25
is made hydroph111c by treatlng the body surface 26 wtth a
“surfactant Tt ise preferred that the surfactant be substantlally'



preferably of at
about-_18.0 grans.

| east about 15.0 grans,

Preferably, the napkin 10 of the pr

and nost preferably of at

| east

s a
total capacity of at |east about 20.0 grans, nore pref EREPIACEMENT SHEST
abput 30.0 grans, and nost preferably of at |east abouf pO—6—grans:

The™ test and total capacities of a sanitary napk i rjed
as follows. Any panty adhesive rel ease paper 12%@@ rjon
the napkin to be tested. ‘To deternmne test cappchiys, a-sanpliej i s
obtained froma 4.75 x 14.0 centi neter £8ortion, or any ot her

confi guration having. 66.5 square centineters, ' in.
The. sanple is d SEH n Kk woylLd be
centered under %Eép]ag gﬁ%ﬂﬂf }qnmgiﬂh?ﬁe saﬁh?{ ﬁ@ E&ﬁMQgQ&EFnQE Tot a
capacity is det &fnthee OMEF@ 259 dhigpican ctt?rrﬁ??%'lpngs’teﬂeb)’ é'nt of ehenegsmon ni nus

- previous]y described SONTARA 8407.
©oan arrangement is shown in F1gure 3.

techn1ques well known to those skilled in the art. For example,
the surfactant can be applied to the topsheet 25 by spraying, by
padding, or by the use of transfer rolls. Further, the surfactant
can be incorporated into the polymeric materials of a formed film
topsheet or between or within the fibers of a nonwoven topsheet.

The topsheet 25 may be associated with the wipe acqufsition

sheet 28 in any suitable manner. Suitable manners include, but

are not limited to associating the topsheet 25 with the wipe
acquisition sheet 28 with adhesives, such as by spray-gluing or
applying lines or spots of adhesives between the topsheet 25 and
the wipe acquisition sheet 28.

Alternatively, or additionally, the topsheet 25 may be

associated with the wipe acquisition sheet 28 by entangling the
fibers of the'wipe acquisition sheet 28 with the topsheet 25, by
fusing the topsheet 25 to one or more underlying absorbent layers
with a plurality of discrete individual fusion bonds, or by any
means known in the art. Any of the other components of the
sanitary napkin can be attached in similar manners.

Figures 36 and 37 show a preferred type of fusion bonds form
bonded areas 68 which provide structures with drainage passageways
for 1liquids to pass through to the underlying absorbent material.
These preferred fusion bonds are destribed in greater detail
U.S. Patent Application Serial No.
of Cree, eE al.

in
07/810,774 filed in the names
1991.

on December 17,
The combination of topsheet 25 and w1pe acqu151t1on sheet 28
imparts some beneficial propert1es to the san1tary napkin 10. 1In
partlcular the combination of an: apertured formed film topsheet
25 super1mposed over an apertured nonwoven wipe acqu1s1t1on sheet
28 is beneficial. . A preferred wipe acqutsmtxon sheet "28 ‘i's the:

' Such a comb1nat1on s even '

..,

An enlarged depiction of such'."



38 ~ The sanple is weighed to the nearest 0.1 gram The
sanple i's then subnerged in a beaker of sterile saline (gbtainable from
Baxt er Travenol Conpany of Deerfield, Illinois), such t ]

totally subnmerged and is not bent or otherw se tw sted :
sanple is subnmerged for 10 mnutes. The sanple is renoed fromthe
and suspended for two mnutes in a vertical position to al |l oot K¥Gs

drain out of the sanple. The sanple iszéhen pl aced body ci ng surface dov
onto an absorbent blotter, such as the Tilter paper #631] available fromthk
Filtration Science Corp., Eaton-D keman Division of Mun '

Pennsyl vani a. mor® BehdfAkM1 Whe® CHeaMBnyivenS WP Cacquisition sheet 28 is B
- ‘formed or positioned such that no fiber bundles 89 of the sheet 28
are beneath some of the apertures 83 of the formed film topsheet
25 (i.e., the apertures in the two sheets 25 and 28 are aligned),
while beneath other apertures- 83 of the formed film topsheet 25,
fiber bundles 89 of the nonwoven sheet 28 are present (i.e.,
apertures in the two sheets 25 and 28 are not aligned).

"

Such an arrangement is readily apparent in Figure 3, wherein
the apertures 86 of the nonwoven sheet 28 are larger than ‘the
apertures 83 of the formed film topsheet 25. Such an arrangement
provides the sanitary napkin 10 at 1least two beneficial
properties: enhanced gush acquisition and enhanced wipe
acquisition. Gush acquisition is enhanced in those areas where
the apertures 83 of the topsheet 25 are aligned with the apertures
86 of the nonwoven wipe acquisition sheet 28. The aligned
apertures 83 and 86 provide a direct route for exudates to flow
from the body surface 26 of the topsheet 25 to the central
absorbent materials of the napkin 10. Further,.the apertures 83
and 86 themselves are. able to contain a degree of fluid within ~
their walls or boundaries until such fluid is absorbed. Wipe-
acquisition, which is the ability to pull liquid exudates from the
wearer’s skin into the absorbent material of the napkin 10, is
enhanced in those areas where fiber bundles 89 of the nonwoven
wipe acquisition sheet 28 are aligned such that the fiber bundles
89 are beneath the openings of the apertures 83 of the topsheet
25. . T . . e

As Jjust mentioned, wipe acquisition is critical in those

regions where the topsheet 25 is in contact with exudates on the
wearer’'s skin. In such areas, the sanitary napkin 10 is Yikely
under compressive forces from the wearer’s bodyl When suﬁh'is the
case; the fiber bundles 89 of the nonwoven wipe acquisition sheet

28 beneath the apertures 83 of the topsheet 25 are forced somewhat

up. into the apertures 83 of the-.tqﬁsheet 25, ¢loser to the
wearer’s skin. Obviously, the spaces between the fiber bundles 89 L
"and -the walls of the apertures 83 or betwéén'the fibers of the ’



centimeter load is placed over the sanple to squeeze exced

absorbent blotter is replaced every 30 seconds until the ﬁ“¢iﬂbgwﬁmT'SHtgf

transferred to the absorbent blotter is less than 0.5 gfdafs in a 30
segond peri od. Next, the sanple is weighed to the neanegt 1051AU3a9meb
the dry weight of the sanple is subtracted. The differenc in grans i
the test or total capacity of the sanple, whichever the case may De:

The sanitary napkin 10 should preferably be scaled to the h of the
crotch of the underwear of the wearer. AOsanitary napkin 10 having a

central absorbent w dth 63 mhich registers the absorbent 13 with the
edges of the

. nder wear, cCr preferred or
relatively narfd r%%](fér fhengpf)vteé &ﬁ fc?ﬁv "W‘dh‘? c?Pa%PéoUF‘%h. 7 to
about 6.4 centi nmweer detweenseniivt threy wakliskéo thawpngtterese%tra1hea¢)soad:esntre/vi dth
63 of about 3.7 chenabpws 6.4 Geruew%ew 1wﬂssanel s cthﬂawrsm;&eg.t{Ja'
absorbent width” and a, netho furlng he sgne i s describe
Patent 5, 009, 653decreased capi ary or drawing action 1s increased. Thus, the

capillary action in these apertures 83 where fiber bundles 89 are
present is increased and the sanitary napkin 10 is better able to
draw exudates from the wearer’s skin into these capillaries and
eventually into the central absorbent materials of the sanitary
napkin 10. |

j -

v

Although all of the apertures 83 of the topsheet 25 are
referenced by the numeral "83", for the following teaching
purposes, specific reference is directed to the aperture of Figure
3 specifically labeled and designated "83". The specific aperture
83 referenced is an example in which an aperture 83 of the
topsheet 25 is aligned with an aperture 86 of the nonwoven wipe
acquisition sheet 28. Theoretically, such an aperture is useful
for gush acquisition since exudates have uninterrupted flow from
the body surface 26 of the topsheet 25 to the central absorbent
material (not shown). Next, attention is directed to the aperture

83 immediately to the right of the specific aperture 83 just

referenced. As seen, this aperture 83 is superimposed over a

fiber bundle 89 of the .nonwoven wipe acquisition sheet 28.
Theoretically, exudates that flow into the aperture 83 will enter
the capillaries of the fiber bundle 89. The exudates will then
either be pulled or absorbed into the central absorbent materials
or wicked to intersecting fiber bundies 89 then wicked further to
other intersecting fiber bundles 89, and so on, until the exudates
are absorbed into a more laterally distant portion of the central
absorbent materials. Hence, a large portion of the total
absorbent capacity of the absorbent materials can be utilized..

The barrier means 16 ‘is adJacent the second major surface 22
of the absorbent means 13. In a preferred embodiment, the
: absorbent means 13- may be affixéd over the second maJor surface 22
of .the absorbent means 13 to the barr1er means 16. Any of the- .
~techn1ques descr1bed above for aff1x1ng “the topsheet 25 to the



The total width of the napkin 10 is scaled to the central

wi dth 63,

greater than, the central absorbent width 63, due t
mar gi n necessary to join the edges of the topsheet
General |y about 0.3 to about 0.5 centi are ne

join the topsheet} 2 {%tm%

16t oget her.

at each edge of the napkin 10 to
sheet 16. Thus a napkin

and should be about 0.6 to about 1.0

31
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d

R

absor bent
centineters

wipe acquisition sheet 28 may be used for this purpose. The

barrier means 16 generally defines the garment surface 17 of the
sanitary napkin 10.

The barrier means 16 may be any means which is impervious to
liquids and which prevents exudates absorbed and contained in the
absorbent means 13 from soiling articles, such as panties, which
come in contact with the garment surface 17 of the sanitary napkin
10. In the preferred embodiment of the sanitary napkin 10
illustrated in Figures 1 and 2, the barrier means 16 is a barrier
sheet manufactured from a thin plastic film. Other flexible
liquid impervious materials may also be used. Preferably, the
barrier sheet 16 is a polyethylene film having a thickness of from
about 0.012 millimeter to about 0.051 millimeter. As used herein,
the term “flexible" refers to materials which are compliant and

which will readily conform to the general shape and contours of
the human body.

A suitable polyethylene film is manufactured by Monsanto

Chemical Corporation and marketed in the trade as Film No. 8020. ~

The barrier sheet 16 is preferably embossed and/or matte finished
to provide a more clothlike appearance. Further, the barrier
sheet 16 may permit vapors to escape from the absorbent means 13

while still preventing exudates from passing through the barrier
sheet 16.

" Preferably, the fopsheet 25 and the barrier sheet 16 have
length and width dimensions generally larger than the absorbent
“core 34 so that they extend beyond the edges 52 and 55 of the
absorbent core 34 where they are associated together in a suitable
manner. As used herein, the term "associated” encompasses
configurafions' whereby a first mehbér is d{fectly joined to a

second member and configurations whereby a first member isc

indirectly joined to a second”member.by_affixing.the first member

to intermediate members which in "turn are affixed to the second
meriber. The extension of the topsheet 25 and/or the barrier:sheet

" 16 beyond the core end edges 52 and the core side edges 55 bf'thelu



having a central absorbent wi dth 63 of about 3.7 ' .y |
centimeters will have a total w dth ranging frOHIBEQLRGQMEN§O§HEET
centineters to about 7.0 to 7.4 centineters. The sani t af y} napkin
10 of one enbodi nment of the present i nvention inteqq?qugqgmgdnr ar
having a relatively greater crotch width shoul ¢ have a cent sor bent
wdth 63 of at | east about 6.5 centineters, noje preferabty—of | east
about 7.0 centineters, nore preferably of at |¢ast about 7.75
centineters, and nost preferably of at32 east about 9.0 centineteérs.

As the central absorbent width 63 of the sanitary napkin 10 di m ni shes,
t he t ot al aC|t

ete af orenenti oped Test
Procedure, wl Ia s PS%B ﬁ°r5n%ﬁ |€’”“ { %ﬁghe@és Lﬂn e'%d tpﬁe é’ﬁn?&&?ypﬁapkl n
10 is | engt henedespectieellyongift uidienaganitany reapkiion.10. Bedausae arefedredich is
excessively | enghhsdi@entTBYthe baphebesﬁmf Oyt adpde ﬂ\@ ‘\E\Eb%heet' t25l Sa@€Ccgpt abl e,

I)(r)r| gsgagohaw n%\?\ptwcﬂe s?ﬂa%e aa%o d Wl)eyondG?ih a%sor ent gor%en3t4l rr;et ers

distance of at least about 1.0 centimeter where they are joined
directly to each other by attachment means as are well known in
the art. The attachment means may include, but are not limited to
adhesives, heat, and/or on ultrasonic bonds.

The sanitary napkin 10 is described as being generally
flexible. The term “generally flexible", as used herein, means
that the sanitary napkin 10 can have a relatively inflexible
longitudinal central region 23, or central region 76, provided it
has relatively flexible respective longitudinal side regions 27,

or end regions 72 and 74, so that the sanitary napkin 10 is
comfortable for the wearer.

The flexibility of the various regions of the sanitary'napkin'
is expressed in terms of flexure-resistance. The flexibility is
measured according to the Circular Bend Procedure (described in
greater detail below). The longitudinal central region 23 and the
central region 76 preferably have flexure-resistances of less than
or equal to about 1,000 grams, more preferably less than or equal
to. about 700 grams, even more preferably less than or equal to

about 500 grams, and most preferably less than or equal to about
400 grams.

The longitudinal side regions 27 and the end regions 72 and
74 preferably have flexure resistances of less than or equal to
about 700.0 grams, more preférably less than or equal to about 600
grams, more preferably 1ess than or equal to about 500 grams, more .
preferab]y less than or equal to about 400 grams, and most
,preferab]y less than about 250 grams. The flexure- resistance, of
_ the longitudinal sxde regwons 27 or end regions 72 and 74 may also
‘be any of: those - fwgures spec1f1ed for the san1tary napk1n
descr1bed in U.S. Patent 5, 009 653 1ssued to Osborn



have a reduced total capacity. For such an arrangenent a
sani t-ary napkin 10 having a total capacity of about 14

found to work well . The central absorbent mﬁjR PERCEWENEGSHEEW ary
napki n 10 of the present. invention is believed '

f ol I'owi ng reason. The sanitary napkin 10 of the p e:e t d@“ﬁﬁéﬂ@

relies nore on the lateral distribution of exudates$ g
relatively |arge surface area of the absorbent core 34 1

degree of vertical absorption comobnssto nany prior art sanitajy
napki ns. Therefore, because exudates which are——drstributedonto
.the topsheet 25 may not be quickly absorbed before they m grate across

the topsheet 25, i {Thesflienprerresistansecohithenlagttudnatatestrhendjiog 23

absor ption. or centriﬁh@e Bﬂcﬁ '1?@1@@% @@éate@btf’tﬁﬁbﬂfét FlaMyE Hes B3afe The
sanitary vention . een 3etern1ne based

on the wi dt ﬁkoﬂ'ea r]e{srée)g b‘fe Rﬂ%ﬁ)‘&l’i EWEM?9‘°EﬁpPaI°6uﬁ’&F e oPEiZa in
the regi on of tled vb@)na]‘hmmehbaesdrtﬂfettm’e i flexsbiltihy eftighe Wirious

regions should preferably be such that the flexure-resistance of
the longitudinal central region 23 or central region 76 is 25%
greater, more preferably 50% greater than that of the respective
-longitudinal side regions 27 or end regions 72 and 74.

The flexure-resistance of the different regions of the
sanitary napkin are measured by peak bending stiffness. Peak
bending stiffness is determined by a test which is modeled after
the ASTM D 4032-82 Circular Bend Procedure. The ASTM procedure is
modified for use herein. The Circular Bend Procedure as modified
and used for the purposes of the present invention is hereinafter
simply referred to as the "Circular Bend Procedure". One version
of the Circular Bend Procedure is described in U.S. Patent
5,009,653 issued to Osborn. The Circular Bend Procedure is a
simultaneous multi-directional deformation of a material in which
one face of a specimen becomes concave and the other face becomes ’
convex. The Circular Bend Procedure gives a force value related

to flexure-resistance, simultaneously averaging stiffness in all
directions.

In the case of the present invention when carrying out the
Qircu];r Bend Prqpedure. ‘rather than using one set of samples .
taken from the significant absorbent portions of the sanitary

'Qnapkin as described in U.S. Patent 5,009,653, separate samples of
the sénitary napkins are taken from longitudinal central region 23
(or central region 76) and from the longitudinal side regions 27
(or end regions 72 and 74). The samples. are tested and averaged
separately so a flexure- resistance value is obtained for the
. longitudinal central’ region 23,. and a separate value is ootalned' ' o
- for .the. longitudinal side regions 27 (Of end regions 72 and 74)2



40 the absorbent materi al

are positioned in the uppernDst part of the®

wearer's |legs at the crotch. Thus, the sanitary n

absofbent material may be cupped shaped in the surroyfb tﬁ&ﬁl\ﬁngﬁﬁﬂ he
vagi nal orifice and exudates deposited thereon will Hde {contained unt il
absor bed.

The sanitary napkins 10 of the presgn

—+
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the

APPARATUS:

The apparatus necessary for the CIRCULAR BEND PROCEDURE -

is a modified Circular Bend Stiffness Tester, having the
following parts:

A smooth-polished steel plate platform which is 102.0 x
102.0 x 6.35 millimeters having an 18.75 millimeter
diameter orifice. The lap edge of the orifice should be
at a 45 degree angle to a depth of 4.75 millimeters.

A plunger having an erral] length of 72.2 millimeters,
a diameter of 6.25 millimeters, a ball nose having a
radius of 2.97 millimeters and a needle-point extending
0.88 millimeter therefrom having a 0.33 millimeter base
diameter and a point having a radius of less than 0.5
millimeter, the plunger being mounted concentric with
the orifice and having equal clearance on all sides.
Note that the needle-point is merely to prevent lateral
movement of the . test specimen during testing.
Therefore, if the needle-point .significantly adversely
affects the test specimen (for example, punctures an
inflatable structure), than the needie-point should not
be used. The bottom of the plunger should be set well
above the top of the orifice plate. From this position,

the downward stroke of the ball nose is to the exact
bottom of the plate orifice.

A force-measurement gauge and more specifically an
Instron inverted compression load cell. The load cell

has a load range of from about 0.0 to about 2000.0
" grams.

An actuqtof. and more specifically the Instron Model Nc.
_1}22 having ‘an 'i_ri"ver‘ted"éompi'e'ssibn" load cell. The
Instron 1122 s  made by the .Instron

Engineering
-;[Corporat1on. Canton Massachusetts ' )



present invention are relatively thin. It is preferred to keep the
sani tdry napkins 10 of the present invention relatively thin so that the

sapitary napkins 10 of the present invention will be unobtrusive and the |
user will have a | ow awareness of the sanitary napkin while it iS being
worn. The sanitary napkin 10 shown in Figures 1 and 2 REPL [me g 8

of about 1.9 mllineters. The cali per Qf a sanitary ijous
regions thereof, is determ ned by the ?ollomnng test. aratjor
gauge, and specifically the Ares, Mdel 130 wth dial 'nd15a@&ﬁ ﬁ%ﬁe 482,

ssachusetts ils

avai l able fromthe B.C. Anes, Cbnpany of W&l t ham

needed. The NURBETR ARG PRE PARAR ve a circul conpar at or f oot
made of alum num and having a Hﬂﬁgfg kgﬁﬂgo 0 grans a -ont act--surfade

of 5.16 square centineters. The conparator gauge 1is zeroed. An 80.0
grams stainl ess stlaelorded gtd p@-fpﬂ-nacm PRodelr Spf*o'?dltﬁ exi}endl n above the

conparator dial. 81§ a IS raise 6k|ﬁ w th any
panty adhesive relegseﬂlggpie)gf élndv? ﬁﬂVEﬁméﬁﬂvetﬁé"dﬂnbsnwmlns spri nkl ed

with corn starch, ¥fd"ASYHRY s fglomcode of the five napkins to be
tested, some number "Y" of 37.5 x 37.% millimeter test

specimens are cut. At least one specimen is cut from
the center (spec1f1ca1ly, the longitudinal central
region or the central region) of the sanitary napkin,

and at least one specimen is cut from the longitudinai
side regions or end regions of the sanitary napkin. [f
due to the plan view shape of the region to be tested,

it is not possible to cut a square 37.5 x 37.5 mm.

specimen, any other 1,400 square millimeter size
specimen may be used, provided the specimen adequately
covers the orifice in the test platform to properly

carry out the test. Specimens should not be taken which
contain score or fold lines.

Specimens having portlons in which a topsheet is Jjoined

directly to a barrier sheet or which are a laminate of a
topsheet, two or less tissue sheets and a barrijer sheet,
should also not be tested. The reason that these
specimens are not tested is due to the realization that

prior art napkins exist in which a topsheet is JOlned to

| .a barrier sheet beyond the edges of an absorbent core in
_ the periphery of the napk1n, such portions of which are

highly f]exrb]e The present invention is

more
concerned with the flexibility of the significant
absorbent portions of the sanitary napkin. If any of
the significant absorbent _portions of the _sanitary

napkln meet the parameters set forth in the appended

c]atms for the part1cu1ar regions, then the sanitary -
~_napk1n fa]ls within the scope of the appended claims. A o
b number-of d1fferent specimens. should be tested from each"

sanitary napkwn In part1cu1ar the structura11y least

f]gy1b1e port1on, 1 the rentcr of the sanltary napkin
i ] - . . ]



garnent . surface down on the base plate. The napkin is positioned
on the base plate so that when the foot is lowered it ip f

t he napkin for which the nmeasurenent is desired. Try tﬁEMWB@f%

avQid any winkles in the napkin. Gently |lower the foptjonto the napki

Deter mi ne the napki n cal i per by reading the conparator d 1530A|§ﬁeq
after the foot cones in contact with the napkin t

: east e
nmeasurenent is taken in the Iongitgginal central regrUﬁ“Ur"CéﬁTTEI

region of the sanitary napkin along the | ongi tudi nal ¢enterline 58, and
.at | east one neasurenent is taken

rre

should be tested as the longitudinal center region and
the central region. The most flexible portions of the
sanitary napkin should be tested when samples of the

longitudinal side regions and end regions of the napkin
are measured.

The test specimens should not be folded, bent, or
compressed by the test person, and the handling of
specimens must be kept to a minimum and to the edges to
avoid affecting flexural-resistance properties. From
the four remaining sanitary napkins, an equal number "Y*
of specimens, identical to the specimens cut from "the
first napkin, are cut. Thus, the test person should
have "Y* number of sets of five identical specimens.

PROCEDURE

The procedure for the CIRCULAR BEND PROCEDURE is as
follows. The specimens are conditioned by 1eaving them
in a room which is 21 + 1°C and 50 + 2% relative
humidity for a period of two hours. The test plate is
leveled. The plunger speed is set at 50.0 centimeters
per minute per full stroke length. A specimen is
centered on the orifice platform below the plunger such
that the body surface 26 of the specimen is facing the
plunger and the garment surface 17 of the specimen is
facing the platform with the release paper removed from

_ any adhesive on the garment surface of the specimen and
the adhesive sprinkled with corn starch to eliminate the
adhesive tack. The indicator =zero is checked and
adjusted, if necessary. The plunger is actuated.
Touching the specimen durmg the testmg should be
avoided. - The maximum force reading to the nearest gram
iél' reéorded . The above steps are repeated until all
five of the \denhcal specimens have been tested.



41 in the respective |ongitudinal

side regions or end regions of the

sani t d&ry napki n. Preferably, the sanitary napkins 10 of the present
i nyention have |ongitudinal side regions 23 or end regions 72 and 74 with a

cal rper of

f | ess than about 2.6 mllineters, nore prefer -
2.2 millimeters, and nost preferably |e8% than about 2. T sSHERE
cal i per of the longitudinal side regions 23 or end regi ¢n$ /72 and 74 of
sani tary napkin of the present invention may be incre¢aseq,5 A@G1§§ﬁs
ne

preferred

ean%i nt roportional to an increase injt
fl exure-resista éESU“%Piythe fl exure-resi stance i s increased-to—grea
t

t han about

400 grans, or even greater than about 5p0 grans,

t

Ft
he

caliper may be i e 0 As nuch _as about 4.0 to about 5.0
S PRF, bt e

mllinmeters, but pre

_ A%t sY
miximum or;e reading for that specimen. Each set of
five identical specimens is tested and the five values
received for that set are averaged. Thus, the test
?erson now has an average value for each of the "y
identical sets of specimens tested. If any of. the
significant absorbent portions of the sanitary napkin
have a longitudinal central region and Tongitudina) side
regions or a central region and end regions with ay

- . erage
for each identical specimen with the X

o . requisite
éxure-resistances, then the napkin satisfies the
parameters of this test. |

' -The sanitary napkin 10 of the present invention has a
liquid Capacity great enough to absorb medium to high menstrual
flows. Two capacities, which, depending on the size of the

sanitary napkin may be the Same, are determinable: test capacity

and total capacity. Preferably, the napkin 10 of the present -

invention has a test capacity of at least about 8.0 grams, mor
preferably of at least about 15.0 grams, and most ﬁreferably,of a:
ieast about 18.0 grams. Preferably, the napkin 10 of the present
invention has a total capacity of at least about 20.0 grams, more

preferably of at least about 30 0
-V grams, and most pref
least about 40.0 grams. preferably of at

The test and total capacities of a sanitary napkin are

determingd as follows. Any panty adhesive release paper is
removed from the napkin to be tésted. To determine test
capacity, a sample is obtained from a 4.75 X 14.0 centimeter
portion, er any other configuration having 66.5° :
Efntimgter;, of the sanitary napkin. .
portion of the ‘sanitary napkin which
,.vgginil_orificé whén.the'sanitary nap
18’ determinéd using a_ségpie'ﬁpmprisin

Thessampie is cut from the
would be centered under the

Arv redeare range

BRsSr fomaraabospeciméh sl ltharet er s,

square =

kin is worn. Total capacity -
3 -the entire napkin ‘minys -



An alternative enbodi nent of a sanitary napkin 10,,.;

+-he enti-on
is shown in Figure 4. In this enbodinment, the sa Mﬂnghﬁ ¥s two
flaps~70 each of which are adjacent to and ext end I teralry froma $ide

edge 55 of the absarbent core.. 34. The flaps 70 4r¢q cg?fl ¢ Ryt
drape. over the edges of the wearer's panties in the lcr regi dnjsg that
. res jand t he

the flaps 70 are di sposed between the edBes of th

wearer's thighs. The flaps 70 serve at |ealst two purposes. |[First,
the flaps 70 help serve to. prevent soiling of the—wearer S body and
panties by nenstrual fluid. Second, the flaps 70 are preferably provided
with attachnent neafibe 75aople hés r wgtgheenttosutifeacpedresto d.hatgrame THeaps 70

can Eg L g'nf')e/d b@%wnﬂsermwesueangdaada dehighed §t‘ér§fhesa9i"i\ﬁnﬁma\fn§ﬁeng si de

I'nthis wa

S napkin 10
properly positi SFe% the taﬁgtﬁahrt‘?ve“"x cﬁ?péf‘%r?fedg%&r?éérﬁreﬂﬁ Wells 4ch s a
pressure-sensitithet adbesimpde .is astaldy wabherigadvand ris triod berit. or Abkermiisd i vel y,

the flaps 70 nm‘.w??ted or folded. The sample is submerged for 10 minutes. The
sample is removed from the saline and suspended for two minutes
in a vertical position to allow the saline to drain out of the
sample. The sample is then placed body facing surface down onto
an absorbent blotter, such as the filter paper #631 available from
the Filtration Science Corp., Eaton-Dikeman Division of Mount
Holly Springs, Pennsylvania. A uniform 17.6 grams per square
centimeter load is placed over the sample to squeeze excess fluid
out. The absorbent blotter is replaced every 30 seconds until
the amount of fluid transferred to the absorbent blotter is less
than 0.5 grams in a 30 second period. Next, the sample is
weighed to the nearest 0.1 gram and the dry weight of the samp’ie
is subtracted. The difference in grams is the test or total
capacity of the sample, whichever the case may be.

The sanitary napkin 10 should preferably be scaled to the
width of the crotch of the underwear of the wearer. A sanitary
napkin 10 having a central absorbent width 63 which registers the
absorbent 13 with the edges of the underwear crotch is
particularly preferred. For relatively narrower underwear
crotches, having a width of about 3.7 to about 6.4 centimeters, a
sanitary napkin having a central absorbent width 63 of about 3.7
to about 6.4 centimeters works well. The term “central absorbent

mdth" and a method of measuring the same is described in U.S.
.Patent 5,009,653.

The total width of the napkin 10 is scaled to the central
absorbent width- 63, and should be about 0.6 to . about 1.0°
centimeters greater than the central absorbent width 63, due to
‘the add1tlona1 margin necessary to join the edges of the topsheet
25 and barrier sheet 16 together.  Generally about 0. 3 to about
0.5 ceritimeters are necessary at each edge of ‘the }_\apk-in 10 to

join the topsteet 25.-to the barrier sheet- 16.: Thus; :a'.\napkin_ :



attached, to each other on the underside of the
means, 71 w thout being affixed to the panty.

42 - In the preferred enbodinment shown, ¢

canprised of topsheet 25, tissue 31, and b REPE&CQ@ENItSHEEy
Further, in the enbodi ment shown, the flaps 70 ajlef[tunitary W th

| am nae of the napkin 10. In other words, the tops eqt 2&05“355“
barri er sheet 16 sinply extend Iaterallxgbeyond t he

panty by the attachnent

D

1 and

having a central absorbent width 63 of about 3.7 to about 6.4

centimeters will have a total width ranging from about 4.3 to 4.7
centimeters to about 7.0 to 7.4 centimeters.

The sanitary napkin 10 of one embodiment of the present
invention intended for underwear having a relatively greater
crotch width should have a central absorbent width 63 of at least
about d!s centimeters, more preferably of at least about 7.0 -
centimeters, more preferably of at least about 7.75 centimeters,
and most preferably of at least about 9.0 centimeters.

As the central absorbent width 63 of the sanitary napkin 10
diminishes, the total capacity, as determined by the
aforementioned Test Procedure, will proportionally diminish,
unless the sanitary napkin 10 is lengthened in the longitudinal
direction. Because a pad which is excessively lengthened may
not be comfortable to wear, it is acceptable, for a pad having a
central absorbent width 63 of about 6.2 centimeters or less to

have a reduced total capacity. For such an arrangement a

sanitary napkin 10 having a total capacity of about 14 grams has-
been found to work well.

The central absorbent width 63 of the sanitary napkin 10 of
the present invention is believed important for the following
reason. The sanitary napkin 10 of the present invention relies
more on the lateral distribution of exudates over or through a
relatively large surface area of the absorbent coré 34 than on a

_high degree of vertical absorption common to many prior art
sanitary napkins. Therefore, because exudates which are
distributed onto the topsheet 25 may not be quickly absorbed
before they migrate across the topsheet 25, it is important to

‘contain such exudates ‘pending absorption. ' .

" The sﬁec1f1ed"dentfa1 absorbent width 63 of the sanxtary .
napkln 10.. of the present 1nvent10n ‘has “been determined based on .
the-width of a flexible napkln wh1ch wx]\ cup around the labia in .
the reg1on of the: vag1na1 orifice such that at, 1east the edges of =



core 34 to formthe flaps 70. However, the flaps 70 need not be unitary
w t b the napkin 10 but can be separate el ements which are afflxed to the
napkl AR 10. Further, the flaps 70 can be conpripeof n . )
substrate or other Iarri nae configurations. It is reo%ff N éﬂlﬁﬂr, t hat
thé flaps 70 have a liquid inpervious barrier shepet Qarjri er
sheet 16 prevents exudates which reach the flaps |70 f ;5 m%i gg@h t Re
edges of the wearer's panties. Fypther, it ijs prefer gt |t he
flaps 70 be provided with an absorbent |ayer, at |jdst—to—a—pet+nt-bgyond
the edges of the wearer's panties. Theoretically, jonly a relatively{small

anount of nenstise abiurbkuat meterhiat heref paspsioned trhéheluppamosOMARL afreieat i vel y
smal | amount of yaRaprdofles e AheakrbtendeStiAL! end Noheark! ABSiAC10 diavever,

| east sone = absorbe terja IS reco rh er to prevent
any exudat es thhbe raé’éEFPet“ﬁem?tleéb%] R rbSnFEﬁpieH F’e"'i‘ot § SWrrPEHYr to
unprotected arepegiondhef ohsougiaal ordfecd ahd ebmq'aﬂee dupbs tedethesesnhwil t he

{/\IA'Sl'EllieL:&lx orL _Bgﬁ%?%gr\mﬂl aIggm.bebgsorbent core 34, such as the

The  sanitary napkins 10 of the present invention of the
present invention are relatively thin. It is preferred to keep the
sanitary napkins 10 of the present invention relatively thin so
that the sanitary napkins 10 of the present invention will be
unobtrusive and the user will have a low awareness of the
sanitary napkin while it is being worn. The sanitary napkin 10
shown in Figures 1 and 2 may have a caliper of about 1.9
millimeters. The caliper of a sanitary napkin 10, or variods
regions thereof, is determined by the following test.

A comparator gauge, and specifically the Ames, Model 130

with dial indicator Model 482, available from the B.C. Ames,

" Company of Waltham, Massachusetts is needed. The comparator
"gauge should have a circular comparator foot made of aluminum
and having a weight of 10.0 grams and a contact surface of 5.16

square centimeters. The comparator gauge is zeroed. An 80.0

grams stainless steel weight is placed on the spindle extending:

above the comparator dial. The comparator foot is raised and the

napk‘in, with any panty adhesive release paper being removed and.

the adhesive is sprinkled with corn starch, and napkin is placed

garment surface down on the base plate. The napkin is

positioned on the base plate so that when the foot is lowered it is

in the region of the napkin for which the measurement is desired.

Try to smooth out or avoid any wrinkles in the napkin. Gently

lower the foot onto the napkin. Determine the napkin caliper by

reading the comparator dial 30 seconds after the foot comes in
~contact with the napkin.

At least one measurement is taken. in the 1ong1tud1nal-
central regwn or central region of the samtary napkm along the
Tongitudinal ‘centerline 58, and at. least one measurement is ‘taken



the absorbent material in the flaps 70 should be r

f1exrple. For illustration purposes, the T {wi dt h
63 of - the napkin 10 shown in Figure 4 would extepdf Tgmit he
outer edge 32 of the tissue 31 in the one flap 70 fo tfs:ﬂﬁﬁw gdde 32 of
the’tissue 31 in the other flap 70.. Anot he e Qﬁ&ermodinent
of a sanitary napkin 10 of the present inventionfi gurle 5.

Li ke the napkin 10  shown in figure 4, sbhis napkip 10 also has flags 70,
only of a different configuration. In this e ps 70

are conprised only of the topsheet 25 and the barrier sheet 55
. in the respective longitudinal side regions or end regions of the

sanitary napkin.

Preferably, the sanitary napkins 10 of the present invention
have longitudinal side regions 23 or end regions 72 and 74 with a
caliper of less than about 2.6 millimeters, more preferably less
than about 2.2 millimeters, and most preferably less than about
2.0 millimeters. The caliper of the 1ongitudinai side regions 23
end regions 72 and 74 of the sanitary napkin of the present
invention may be increased, in 1less preferred -embodiments,
proportional to an increase in the flexure-resistance. If the
flexure-resistance is increased to greater than about 400 grams,
or even greater than about 500 grams, the caliper may be
increased to as much as about 4.0 to about 5.0 millimeters, but
preferably is not greater than about 3.0 millimeters.

An alternative embodiment of a sanitary napkin 10 of the
present invention is shown in Figure 4. In this embodiment, the
sanitary napkin 10 has two flaps 70 each of which are adjacent to

or

and extend ]atera]]y_from a side edge 55 of the absorbent core..

34. The flaps 70 are configured to drape.over the edges of the
wearer's panties in the crotch region so that the flaps 70 are

disposed between the edges of the wearer’s panties and the
wearer’s thighs.

The flaps 70 serve at least two purposes. First, the flaps

- 70 help serve to prevent soiling of the wearer’s body and panties
by menstrual fluid. Second, the flaps 70 are preferably provided
“with attachment means 71 on their garment surface 17 so that the
flaps 70 can be folded back under the panty and attached to the
garment facing side of the panty. In this way, the flaps 70

serve to keep the napkin 10 properly po;itioned“in‘the panty.. A’
' preferred attachment means 71 is a pressure-sensitive adhesive,

as: is well known in the art. A1ternat1ve1y, the flaps 70 may be

attacned to each other on the underside of the . panty by the-

attachment means 71 w1thout betng affixed. to the panty.



43 For illustration purposes, the central absorbent width 63 of the

napki n 10 shown in Figure 5 would extend laterally f
of tHe tissue 31 to the other outer edge 32 of the tIER?EN.A@EMENT SHEE
the sanitary napkins 10 of the present invention are
are disclosed in US. Patent 4,687,478, entitled "
urg on Augusti...l8, 19874 U
Pat ent 4,608,047, entitled "Sanitary pkin Attachment Means", m@ich

number of sanitary napkins having flaps suitable or
ndpetiosh %
Wth Flaps", which issued to Van Til

In the .preferred embodiment shown, the flaps 70 are
comprised of topsheet 25, tissue 31, and barrier sheet 16.
Further, in the embodiment shown, the flaps 70 are unitary with
the laminae of the napkin 10. In other words, the topsheet 25,
tissue 31 and barrier sheet 16 simply extend laterally beyond the
core 34 to form the flaps 70. However, the flaps 70 need not be
unitary with the napkin 10 but can be separate elements which
are affixed to the napkin 10. Further, the flaps 70 can be
comprised of a single substrate or other laminae configurations.
It is recommended, however, that the flaps 70 have a 1liquid
impervious barrier sheet 16. The barrier sheet 16 prevents

exudates which reach the flaps 70 from soiling the edges of the
wearer’s panties.

Further, it is preferable that the flaps 70 be provided with
an absorbent layer, at least to a point beyond the edges of the
wearer’s panties. Theoretically, only a relatively small amount of
menses should reach the flaps 70, therefore, only a relatively
small amount of absorbent material is desirable in the flaps 70.
However, at least some absorbent material is recommended in
order to prevent any exudates that reach the flaps 70 from being
able to flow further to unprotected areas. The absorbent material
may be a tissue, such as the tissue 31, or an extension of the
absorbent core 34, such as the WATER-LOCK L - 535. However,

the absorbent material in the flaps 70 should be relatively highly
flexible.

For illustration purposes, the central absorbent width 63 of
Ehe napkin 10 shown in Figure 4 would extend laterally from the
outer edge 32 of the tissue 31 in the one flap 70 to the outer
edge 32 of the tissue 31 in the other flap 70.

N Another a]ternatlve embodiment of a "sanitary napkin 10 of
" the present 1nvent1on is shown in F1gure 5. Like the napkln 10
-Shown,jn.Fmgure-4 this napk1n 10 also has’ flaps 70, only of a
- different configuration.. In this embodiment, the flaps 70 are
. comprised onjy of theftopsheethS'and;thé'barriér sﬁéet'ss; _



I ssued to Nhttingly‘on August 26, 1986, U.S. Patent 4,589,876, entitled

"Santtary Napkin", which issued to Van Tilburg orfgg gag U S
Pat ent. 4, 285, 343, entitled "Sanitary Napkin", mhiéﬂﬁﬁgg NE*ﬁggﬂgag'r on
Adgust 25, 1981. VWil e a preferred sanitarly jnapki n enbodi it of the

present invention has been described, nunerous dtHer{ SaAUﬁaFQLp pki n
enbodi nents are disclosed in the literature. Thgsgq could also' b prOV|ded
with the stiffened center of the present inventron. several| such
sanitary napkins are disclosed |r1 49 S, Patdnt. 4,950,264 _jssued to

GCsborn on August 21, 1990, Patent 5,007,906 entitled "EEcoupIed
Sani tary Napki n"

5,009, 653 i ssued tggye‘g&?%rﬁp A@“’W%E%al%g% LS lﬁb%ﬁ'be&?%ﬁﬁﬁ% at ent

, 697 issued
to Osborn, et &he napkin ASrishowni7n Figuge 5 waydd extend fadeedtdnt fromedne

Eur opean Pat e'ﬂhterAB@éé @@t bprthE’UbHsQé\t:ilorto'\Q\'i othe33buterledyed3p o¥3ohe?53
published in th on COctober 4, 1989 and European
Pat ent Appllcéffﬂﬁ bllcatlon No. 0 471 114 A2 on February 19, 1992,

in US. Patent Application Serial No. 07/605,,583 entitled,

A number of sanitary napkins having flaps suitable or
adaptable for use with the sanitary napkins 10 of the present
invention are known. Such flaps are disclosed in U.S. Patent
4,687,478, entitled "Shaped Sanitary Napkin With Flaps", which
jssued to Van Tilburg on August 18, 1987, U.S. Patent
4,608,047, entitled "Sanitary Napkin Attachment Means", which
issued to Mattingly on August 26, 1986, U.S. Patent 4,589,876,
entitled "Sanitary Napkin", which issued to Van Tilburg on May
20, 1986, and U.S. Patent 4,285,343, entitled "Sanitary Napkin®,
which issued to McKair on August 25, 1981.

and

While a preferred sanitary napkin embodiment of the present
invention has been described, numerous other sanitary napkin
embodiments are disclosed in the literature. These could also be
provided with the stiffened center of the present invention.
several such sanitary napkins are disclosed in U.S. Patent
4,950,264 issued to Osborn on August 21, 1990, U.S. Patent
5,007,906 entitied "Decoupled Sanitary Napkin" issued to Osborn,
et al. on April 16, 1991, U.S. Patent 5,009,653 issued to Osborn
on April 23, 1991, U.S. Patent 4,917,697 issued to Osborn, et al.
on April 17, 1990, and the aforementioned European Patent
Application -Publication Nos. O 335 252 and 0 335 253 published in
the name of Buell on October 4, 1989 and European Patent
Application Publication No. O 471 114 A2 on February 19, 1992,
and in U.S. Patent Application Serial No. 07/605,583 entitled,
"Sanitary Napkin Hav1ng Components Capable _of Separation in

" Use" filed in the name of Visscher, et al. on October 29, 1990,
. U.S. Patent Application Serial No. 07/630,451 entitled "Sanitary. .
| Ndpkjn Having Iransversely Segmented. Core” filed in the name . of
Osborn, et al: on_ December 19,°°1990, U.S. Patent “Application
Serialng' 07/707,233 ‘entitled "Sanitary Napkin Hav1ng Laterally
-Extensib1g Means for Attachment to° @he Undergarment -of the



"Sani tary Napki-n Havi ng Conponents Capabl e of Sep
t he-panme of Visscher, et al. on October 29, 1990,
Serial No. 07/630,451 entitled "Sanitary Napkin
Segnented Core"” filed in the nane of Gsborn, et
19,1990, U.S. Patent Application Serial No. 0747

"Sanitary Napkin Having Laterally Extensible 'Nb?w
the Undergarnent of the 44

Wearer", filed May 21, 1991 in the name of Osborn, et al., and in
the Capillary Channel Fiber patent applications described below.

The sanitary napkin of the present invention can, for
example, be provided with a flexure resistant deformation element
similar to those described in European Patent Application
Publication Nos. 0 335 252 and 0 335 253. The flexure resistant
deformation element could be used to assist the sanitary napkin in
assuming certain configurations when it is worn. For instance,
such an element could be used to make regions of the sanitary

napkin predisposed to bend upward or downward when the napkin
is worn.

The flexure resistant deformation element could be used in

many of the embodiments described herein. A deformation element

is believed to be particularly well-suited for use with embodiments
having a stiffened central region such as those shown in Figures
27 and 30. For instance, the stiffened longitudinal central region
23 shown in Figure 27 and the central region 76 shown in Figure
30 could comprise a deformation element.

The deformation element could be used in addition to the

stiffening material. Alternatively, it could replace the stiffening

material. In still other alternatives, the deformation element
could replace one of the other components of the sanitary napkin.
For example, it could be used as a backsheet. In all such
embodiments,. the various regions of the sanitary napk{n must
have the dimensions and flexibilities specified herein.

The deformation element could comprise a foam insert piece.
The deformation element could be placed in any suitable place in
- the - sanitary napkin 10. For instance, the deformaticn element
-could be placed on top of the absorbent core 34. Alternatively,
it 'could be located underneath the abscrbent core 34. _In.sti11
_ other alternative embodiments, ~.it could be -located on the-
‘backsheet 16. '



Wearer”, filed May 21, 1991 in the nane of Osborn, et al.,
Caprll ary Channel Fiber patent applications desdt BET oI ' The
sanitary napkin of the present invention qéﬁﬁfﬂﬁgm aSHEET be
provided with a flexure resistant deformation eljeqent simlar o} those

described in European Patent  Application Pulifcat §opUBoesz,0f 3p5 252 and
0 335 253. The flexure resistant deformati on eljefent coul d be Wlsed to

assi st the sanitary napkin in assunir@%certain qonftgurations—whep it

and i n'the

i's

WOr n. For instance, such an el enent Could be uysed to make reqgi ohs of the
sani tary napkin predi sposed to bend upward or downward when the napkin is
wor n. The fHee%Hf@rmﬁeﬁﬂnSbmﬁendemmatbbomqf@h@nﬁm&gulod Pequiged in

many of the enbodi ments described, her.ein A r ion,el enent is

bel i eved to bUMPSEYIOUSy| a{gl'ﬂ‘/”v\éf) 1 Qﬁii%‘ar?%}t‘ugﬁ‘ﬁf{%@‘m&w"ﬁ@ BEMYaving a
stiffened centy pllacedgonrtopuafh the doneseitshowid be pergivuesor2 Tmperdi®G.. For
instance, theysti bl enedsd ORgi {Uqi Niperitus2! ¢ @661Mbe used to serve a

liquid-directing function. However, - in cases where the
deformation element is placed on top of the core, it is preferably

pervious. In embodiments having a deformation element
underneath the core, the deformation element is typically liquid
impervious.

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

In a particularly preferred alternative embodiment, the
sanitary napkin 10 is comprised of components that are extensible
(preferably, capable of stretching), particularly in the
loﬁgitudina] direction when the sanitary napkin is worn.
Preferably, the sanitary napkin 10 is capable of elongating

. between about 15% and about 40% of its unstretched length. This
extensibility provides better in-use fit, comfort, and decreased

staining when the sanitary napkin is affixed to the wearer’s
undergarments.

In one preferred embodiment of the present invention shown
in the exploded ‘perspective view of FIG. 38, the topsheet 25 is
made in accordance with U.S. Patent 4,463,045 and ring rolled to
~ provide it with a degree. of longitudinal extensibi1ity. The fold
lines in.the~corfugations of a ring rolled topsheet 25 should. run
- in the transverse direction so the topsheet ZS-istbngitudinale
extensible. B T S



23 shown in Figure 27 and the central region 76 shown in Figure 30 could

conprise a deformation el ement. The def or 1 d be
used i*n addition to the stiffening material. AIt'Rap{AWE%ENT $HEEbId
répl ace the stiffening material. In still other}afternmatiVves,

def ormati on el énent could replace one of the ot hgr

o o] f t e
sanitary napkin. For exanple, it could be uséd 32§aﬂﬁgégy§e t In”
all such enbodinents, the various reggﬁns of the¢ fanitary papk st

have t he di mensions and flexibilities specified hdrein. The
deformation el ement could conprise a foaminsert pi-ece: Tire aeroﬁnation

el enent coul d be pl d.i uiskabl e N; e 10.
el ¢ pﬁgﬁ al NopEieetUizkall d@ic’i‘iﬁed in e R sl?eplet n

D

. i nstance,

absorbent core ‘EPR “AI?B%:% 8e|""§'|'eenF‘quc8ﬁl 3"%4 cé?éﬁduoﬁﬂérn sttt he
absorbent core AplicdtiostSdriial Not iy 7341408 rfided vim thkerinamesmefit Bhompsdn, coul d
be |ocated ong he y 9aPgetChppiGcation Serial No. 07/734,392 filed in the

names of Thompson, et al.; and, U.S. Patent Application Serial

No. 07/734,405 filed in the names of Buenger, et al. These

patent applications may be referred to collectively as the

"Capillary Channel Fiber" patent applications.

Suitable processes for ring rolling or "pre-corrugating” are
described in U.S. Patent 4,107,364 issued to Sisson on August
15, 1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989
and in co-pending, commonly assigned U.S. Patent Application
Serial No. 07/662,536 filed by Gerald M. Weber et al. on February
28, 1991, U.S. Patent Application Serial No. 07/662,537 filed by
Kenneth B. Buell et al. on February 28, 1991, and U.S. Patent

Application Serial No. 07/662,543 filed by Gerald M. MWeber et al.
on February 28, 1991. '

Figure 38 shows that in a particularly preferred
embodiment, the absorbent core 34 is a laminate as described
above which 1is slitted or partially slitted for 10ngitudiné]
extensibility. Figure 38 shows an absorbent core 34 that is slit
at the end regions 72 and 74, but not at the central region 76.
Other types of slit absorbent materials are described in European
Patent Application Publication Number 0 293 208 Bl pub11shed by
Lion Corporation on July 24, 1991.

A particularly preferred extensible backsheet 16 is an
extended adhesive film known as Formula #198-388 manufactured
by the Findley Adhesives Company of Wauwatosa, Hisconsin.

The sanltary napkin 10 shown in Figure 38 a]so preferab]y.
compr1ses a 1ayer of capx1\ary channel fibers 88 The layer of
capillary. channel fibers .are ‘gathered at the center into a tuft 92: -

' The sanwtary napk1n 10 further .comprises a creped BOUNTY (TM)‘
_paper towe1 layer 78 and polyethy\ene end gaurds B2.



45 The deformation el enent could be liquid pervious or |iquid
i npervious. It may also be absorbent. |f the defornati T S
pl aced on top of the core, it could be pervious or gEPLﬁCEMEN HEE In

slch a case, it it is inpervious, it could be used t 3
liquid-directing function. However , in cases hmg
A

deformation elenent is placed on top of the core, it
pervi ous. In enbodi nment s havi ng47 a  def ormatj op

The longitudinal and end edges 11 and 12 o?~~ the sanitary
napkin 10. are preferably sealed to prevent the wicking and
expulsion of liquid or liguid-containing superabsorbent material

" from the napkin when it is extended. Alternatively, the edges of
the absorbent. core 34, such as side edges 55, may be sealed
rather than sealing the edges of the entire sanitary napkin. The
edges of the core 34 may, for example, be wrapped or covered by
a tissue layer. In other alternative embodiments, the edges of
the tissue may be folded, or otherwise manipulated to prevent the
wicking and expulsion of liquid or liquid-containing absorbent
material particles 37 from the core 34.

Figure 38 shows one preferred adhesive configuration for
use on this extensible sanitary napkin embodiment. The adhesive
configuration shown comprises six 3/4" x 3/4" (about 2 cm. x 2
cm.) square pieces of -adhesive 53 and two 3/4" x 2.5" (about 2
cm. x 6.4 cm.) longitudinally-oriented rectangular pieces 653.
One rectangular piece is positioned on each side of the
longitudinal centerline 58. The square piéces are placed in the
end regions 72 and 74 of the sanitary napkin 10. The square .
pieces are placed so that in each end region, one piece is in each '

corner 14, and one is disposed along the longitudinal centerline
’ 58‘

The adhesive patches 53 can be extensible, inextensible, or
some patches can be extensible and some inextensible. In another
preferred .embodiment, the adhesive .patches 53 comprise

_extensible adhesive which are in the configurations shown in
Figures 22 or 23.

The adhesive patches 53 can each be covered with a
separate release liner or .cover strip BO. However, the patches
are_prefer;b]y'coveréd'with a single release sheet for ease of
manufacture and so that the consumer does not have to dispdse of
.several small individyal cover stnibs 80. Any commercially.
available release liner can be used. In. .one preferreq'
" embodiment ; the release.liner-cduld'be.réﬁ]aced.by a:wrapper'thii .



underneath the core, the deformation elenent is typlcally liquid
| npervi ous. The di scl osures of al

appl i ¢ations (and any patents which issu UMEAW%ET el | "as
afy. correspondi ng publ i shed foreign paten appl I cations),} gnd

publ i cations nmentioned t hroughout this patgenf AlFRYagEn jarie

her eby i ncorporated by ref erence herein. t]i express% nojt

adm tted, however, that any @ the docungnts—-neorporated py

ref erence herein teach or - disclose the present invention. 1tjis

al so expressly not admtted gﬁr any of thé comercially available
materials or pPERMIdeS both” an Heduiquadly neackaged csamityny apkimsind i
present inventicoitainer for ‘disposing the sanitpaytrapkimralfyer psef suckeds is

ggﬁrggzgﬁllt\s{et haﬁggréggd)z{@n Ut g] Patent 4, sséﬁﬁbtf{%egw SQal]rs%n' setcoar{pr Bﬁed of

|y, ~“capabl e
stretching), QaﬁQNbGUI:'arlgﬂf‘ ‘in the | ongi t udi naI di rect i on when
the sanitary napkin is worn. Preferably, the sanitary napkin
10 i s capabl e of elgngatj . et we, bout 5% and_ about %of its
unst ret ched I engt h. e Thlfgqgovnng Exam;?l Fur'tffi1 us rarl possﬁ)q

constructions of this preferred extensib]e embodiment of the
invention, but is not intended to limit the sanitary napkins
encompassed herein.

EXAMPLE

‘A sanitary napkin article is hand-made using the following

components. Reference is made to Figure 38 for the assembly of
the product.

In the making procedure, the ring rolled topsheet is cut to
the desired size, a template (2" x 7" opening) is placed on the
back side of the topsheet and sprayed with a hot melt adhesive
known as Findley 4031 adhesive available from Findley Adhesives,

Inc.. The adhesive is applied in a spiral pattern (see Figure
39). |

A layer of capillary channel fibers which serves as a
stiffening material is hand-pressed in the center of the glued area
with the fibers running substantially parallel to the long axis of
the topsheet. The capillary channel fibers are preferably pressed

_into the center of the glued area so that they at least partially
protrude into the apertures of the topsheet. The provides a
Pre-Assembly of the topsheet and capillary channel fibers.

~ The capillary channel fibers are preferably - substantially
cﬁr\eg.' ‘Suitable capillary channel fi_bér_s. are those designated

' SW173 available from the Eastman Chemical Company. The SWI173

~ .fibers comprise a carded staple sliver wh-ich has been stuffer box
_-crimped to 7 8 érnhps per . mch nd have . an H- shaped
- cross- sectmn vnth a channel mdth of 38 microns. and a channel'



extensibility provides better in-use fit, confort, and decreased
staining when the sanitary napkin is

af fi xed to the wearer'
under gar nent s. In one preferred enbodi hgp
i nvention shown in the expl oded perspective vqal LﬁﬁﬂMEﬁT

topsheet 25 is made in accordance with U.S. Phtént 4, 463, 045

ring rolled to provide it with a degree. of Iongitufii hal BxARG3Fh
The fold lines in the corrugafg ons of a ring|r¢lled topsheet
should run [

in the transverse direction so the topsheet 25 is
| ongi tudi nal-l'y extensi bl e.

depth of 19 microns. The capillary channel fiber;we;e-preferably
7 in. long; 0.75 g. fibers are used.

A Findley extended adhesive backsheet (in the form of a
polyethylene backsheet with adhesive coating and release paper)
is placed on a flat surface. Place the slitted superabsorbent (or
absorbent gelling material, or "AGM") laminate core on the
Findley backsheet. A creped BOUNTY tissue shaped similarly to
the topsheet 25 shown in Figure 38 is centered over the laminate
core. Center the topsheet/capillary channel fiber Pre-Assembly
over the creped tissue. Secure the Pre-Assembly and smooth at
edges. Roll the edges to seal the edges with the adhesive on the
backsheet. Peel the release paper from the back of the pad.
Tear and remove in 2 or 3 pieces, then place the polyethylene
end gaurd strips on the ends of the article. Place the strips of
panty fastening adhesive (PFA) on the pad. Spray the topsheet

+ with 0.01 g. of PEGOSPERSE surfactant available from Lonza,
Inc., Williamsport, Pa.

The specifications of the finished product are as follows.

Parameter Specifications
Pad weight. (g) 8.50 + 0.18
Core weight (g) laminate 2.54 + 0.09
Pad length (mm) 232 + 4

_ Core \engih (mm) laminate 201 + 1
Pad width at center (mm) 85 + 1
Core width at center (mm) ' 65 + 1
Pad caliper (in. at 0.13 psi) 0.211 + 0.005
Core cdliper (in. at 0.13 p$i) =~ = =~ '0.074 + 0.003



46 .° Such a topsheet 25 is described in the foll ow ng—patesnt
applitations which were ‘filed on June 23, 1991: RERLACEMENTtSHEET
Appllcatlon Serial No. 07/734,404 filed in the names of onpson, et _all} ;

U'S: Patent Application Serial No. 07/734,392 filed in fhp
Thonpson, et dl.; and, U.S. Patent Application Serial}Np. TWZQB&S

filed in the nanes of Buenger, et al. These pat ent—appt-cat+ons #ay
be referred to collectively as the Capilgpary Channel Fi ber" patent :
appl i cati ons. Sui t abl e processes for ring rollingor
"pre-corrugating” are described in U S Patent 4,107,364 issued to Sisson
on August. 15, 1QmponéntsS. Patent 4,834,741 issued to Sab i o, 1989

and in co-pending, comonly assigned U S. Patent Application Serial
No. 07/662, 536 flled by Gerald M . Wber et al. on February
Polyethylene formed-film topsheet (r1ng rolled; 9" x 5"

per U.S. Patent 4,463,045)

Capillary channel fibers SW173 (Eastman) 0.75 g;
. 7" length
Findley extended adhesive backsheet ~9" x §"

(Formula #198-338)
Creped BOUNTY paper towel
PFA (panty fastening adhesive)

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

3/4" x 2.5"
pieces
Release paper As needed
PEGOSPERSE 0.01g
White poly for ends 4" x 3/4"
AGM slit core non-slit center; total 65 mm x 193 mm
core weight 2.5 g; contains 0.7 g AGM with 2 3/4"
_ non-slit center
Findley 4031 (adhesive) o 0.05 g

* The shape is designed to provide anatomical fit.

In one preferred mode of this stretchable sanitary napkin 10,
the central portion of the layer of capillary channel fibers 88
can be gathered into a small “"loop" or "tuft"™ 92. This loop of
tuft 92 ‘thus extends upward from the layer of capillary channel
_fibers to firmly contact the topsheet 25. Moreover, the loop or
tuft 92 is positioned centrally in the overall article, such that
it can provide rapid acquisition and transport of fluid into the
remaining port1on of the layer of capillary channel f1bers, and .
"thence into the fluid storage layer of ‘the article.’

| or "tuft" not'oﬁ1y"bon¢eﬁtrates
-capillary:channel fibers.at the po1nt where f1u1d impinges onto--the -
art1c1e. -but also orients the - cap111ary channe] flbérs whrch

L comprise the loop -or tuft substant1a11y in the upward z- dtrect\on

Ad?antagebhsiy,'such "loop"



28, 1991, U. S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buel | «et al. on February 28, 1991, and U.S. Patent Application Serial_No.
07/662;543 filed by Gerald M Wber et al. on Febru

Fibure 38 shows that in a particularly pr m&mﬁhﬁ Tt’
the absorbent core 34 is a lamnate as describdd} above which iis

slitted or partially slitted for |ongitudinal extensipi{ 5t WUGIHdr ¢ 38
shows an absorbent core 34 that is slit_at the end fejgi ons 72 and 14, but

not at the central region 76. O her tfﬁes of slit apsorbent nmaterialg are
described in European Pat ent Application Publicatiop _Nunber Q 293 204 Bl
publ i shed by tf’lgﬁ‘d 4,019 rticyl arly
preferred ext eks {)&9&@ S Qf%vgrh’éd ?ne?%eﬁémanadhegh\'/ée%t?ﬁ K as
. Formul a #198- 3thrﬁlﬁuf J&suf@ owing @ﬁ@mfcp ntlagt mates san absorheptinrtigie

Wauwat osa, W saewidigna substantially central, z-directional tuft of capillary

channel fibers.

XAMP

A layer of capillary channel fibers of the type disclosed
herein (with a 6-inch length) is gathered in its center to provide
a slightly raised oval "tuft" having the approximate dimensions:
2-3 inches x-direction (or longitudinal dimension); 1.5 inches .

y-direction (or lateral dimension) at widest point; and 5 mm-10
mm z-direction.

The tufted bundle of fibers can be held in its tufted
configuration by any convenient means. Typically, the tuft is
passed through a confining slit in a sheet of paper or hydrophilic
polymer. Using the procedures disclosed herein, the tufted
bundle of fibers is assembled into an absorbent article with the
tuft residing approximately at the center of the overlying -

topsheet, and with the tuft in close contact with the topsheet, as
explained hereinabove.

In use as a sanitary napkin, the article is positioned (e.g.,
intralabially) to maximize fluid uptake by the tuft. 1In an
alternate mode, the ends of the looped fibers in the tuft are cut
to provide a fleece-like, z-directional bundie of open-ended

_capillary channel fibers. In still another embodiment, the layer
of capillary channel fibers comprising the base of the tuft is
positioned wholly or partly within the wet-laid or dry-laid
absorbent core of the article, rather than atop the core. In this
latter embod1ment. a commercua]]y available layered 1am1nate core

- comprising ‘two outer tissue 1ayers with ‘an intermediate layer of
absorbent ge]]xng mater1a1 (AGM) can be used. The capillary

- chainels at the base of the tuft ¢an be shpped 1nto the 1nterna'|
'AGM contain1ng 1ayer '



The sanitary napkin 10 shown in Figure 38 also p
| ayer of capillary channel fibers 88. The |ayer of
fibérs are gathered at the center into a tuft 92. Sanitary napkin
#10 further conprises a creped BOUNTY (TM paper it wei 5I mﬁrﬂ%’% 3

pol yet hyl ene end gaurds 82. - 4

The longitudinal and end edges 11 and 12 of the spnk

52

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.



napkin 10. are preferably sealed to prevent the w cking and expulsioh of
| i qui-d or |i qui d-containing superabsorbent material fromthe napkin when it

is extended. Alternatively, the edges of the absorbent core 34, such as
st de edges 55, may be sealed rather than sealin ntire

. . ] o
igw Z(rjyb;agk![ PSSUZTMHﬂHHI“ﬂ “I]"Emr);?t 2fng?iy{/ef odi nents, t hem] e of

dges of

the tissue may be fol'ded, br 'btHervi se.manipul ated It of B AEN199T0g Wi cki ng
and expul sion of liquid or |iquid-containing abs nt material pganticles
37 fromthe core 34. Figure 538 shows one}] preferred adhegive

configuration for use on this extensible sanitarj_papkin enhodinedt. The

adhesi ve cohfuguration shown conprises six 3/4" x 3/4" (about 2 cm x 2
cm) square pHBEdS GRAIMERS ve 53 and two 3/4" x 2.5" (about 2 cm x 6.4

cm) longitudinally-oriented rectangul ar pieces 53. One rectangular piece
L ual oy conef oo FARGaE SRR nad g TN e R 5l e 50, e
napkin 10. The Ygitudinal centerline, a longitudinal central region

disposed along at least a portion of the length of the

longitudinal centerline, and longitudinal side regions

outboard of the longitudinal central region, said

sanitary napkin comprising a liquid pervious topsheet, a

1iquid impervious backsheet joined to said topsheet, and

an absorbent core positioned between said topsheet and

said backsheet, said sanitary napkin characterized in

that it comprises a stiffened longitudinal central region

wherein said longitudinal central region has a length

that is less than one half the length of said sanitary -

napkin, and the flexure resistance of said sanitary

napkin as measured through said longitudinal central

regibn is greater than the flexure resistance of said -

sanitary napkin as measured through the longitudinal side

regions, and said sanitary napkin has a caliper as

measured through said longitudinal side regions of less

than 5 mm, preferably less than or equal to 3 mm.

2. A sanitary napkin having a length, a width, a .
longitudinal centerline, a transverse centerline, two
longitudinal edges, two end edges, a first end region
extending from one of said end edges toward said
transverse centerline, a second end region extending from
the other end edge toward said transverse centerline, and
a central region between said first and second regions,
said first and second end regions extending from the end

" edges of the sanitary napkin between about 1/8 ‘and 1/3 of
the length of said sanitary napkin toward the transverse

‘"centerline, said sanitary napkin comprising a liquid

" pervious topshéet,'a quujd impervious Backsheet:jdinéd-'
to said topsheet, and an éb;orbent core positioned

THIS SHEET HAS BEEN |
“ " REPLACEDP - | "




pi eces are placed so that in each end region, one piece is in each corner
14, and one is disposed along the |ongitudinal centerline 58. The -
adhesi ve patches 53 can be extensible, inextensible, or sonme patches can
be ‘ext ensi bl e and sone i ther preferred _enhoditeads

the adhesive patches ensrble a { KEEMBNThSHEET | n
t he configurations shown | -

patches 53 can each be xovere separ atje jrel ea

cover strip 80. However, the patches are pr ef er abl ovkeh egﬁﬁn{gﬁza
singl e rel ease sheet for ease of mgrpuf acture and so {that_the consi

;
does not have to di spose of several small individual cover strips
80. Any Commercially available release |liner clan_-be-—uset- T

one preferred  debertineaid tepsheet|andssaifi baskshasgth asaid ahsereandd by a
wr apper t hat core having two longitudinal edges and a width defined by

said longitudinal edges, said sanitary napkin
characterized in that it comprises a stiffenmed central
region wherein said central region has a transverse width
greater than or equal to 5 ch, the flexure resistance of
said sanitary napkin as measured through said central
region is greater than the flexure resistance of said
sanitary napkin as measured through said first and second
end regions, and said sanitary napkin has a caliper as
measured through said first and second end regions of
less than 5 mm, preferably less than or equal to 3 mm.

" 3. The sanitary napkin of Claim 1 wherein the width of said

longitudinal central region is less than or equal to 5
cm.

4. The sanitary napkin of Claims 1, 2, or 3 wherein the
flexure resistance of said longitudinal central region or
said central region, as the case may be, is at least 25%
- greater, preferably at least 50% greater than the flexure

resistance of said respective longitudinal side regions
or said end regions.

5. The sanitary napkin of Claim 4 wherein the flexure
resistance of said longitudinal central region or said
- central region, as the case may be, is less than or equal
to 700 grams and the flexure resistance of said
respective longitudinal side regions or said end regions
is preferab1y less than or equa1 to 600 grams.

.E..-_The san1tary napkzn of Claims 1, 2, or 3 wherein the

' stiffened 1ong1tud1na1 central region or said central

region, as- the case may- be, .comprises at least said-
tepsheetb backsheet, and absorbent core and a structure

THIS SHEET HAS BEEN
REPLACED




48 . provides both an individually packaged sanitary napkin and a
contai*ner for disposing the sanitary napkin after use, such as is

descrlbed in US. Patent 4,556, 146 i Swanson, et
3, 1985, The folTown m‘\ further il EP@{@M%@@

constructions of this prefe \““ E
but is not intended to I|n1t

w |}

1'e

[

Lbodinent of thg invention,

Y mapki ns 15 AUG 1997,

55

selected from the group consisting of the following
structures: (1) a region with an increased caliper; (2)
at least one of the components comprising the stiffened
region being folded to create double, or more, thickness
of the same; (3) at least one of the components of the
stiffened region comprising several layers; (4) at least
one of the components of the stiffened region comprising
stiffer materials; (5) at least one of the components of
the stiffened region having a higher basis weight in the
stiffened region than portions of said component outside
said stiffened region; (6) one or more additional
components in the stiffened region; or (7) any
combinations of the foregoing.

The sanitary napkin of Claims 1, 2, or 3 additionally
comprising a stiffening material centered along said
longitudinal centerline in said longitudinal central
region, or in said central region, as the case may be,
and positioned: (a) between said topsheet and said
backsheet; (b) between said topsheet and said absorbent
core; (c) between said absorbent core and said backsheet;
or, (d) positioned on said backsheet.

The sanitary napkin of Claims 1, 2, or 3 having a test

capacity of at least 8.0 grams and a total capacity of at
least 22.0 grams.

A sanitary napkin comprising a liquid pervious topsheet,
a liquid impervious backsheet joined to said topsheet,
and an absorbent core pos1t1oned between said topsheet

and said backsheet, said sanitary napk1n character1zed in

that it add1t10na11y comprises an absorbent - mass

positioned between said topsheet and. said absorbent core.
which is capable of moving away from said absorbent core.

THIS SHEET HAS BEEN.
-REPLACED




enconpassed herein. EXAMPLE | A sanitary
napkin article is hand-nmade using the foll ow ng conponents. Reference is
made to Figure 38 for the assenbly of t he product. In the
maki ng procedure, the ring rolled topsheet is cut to |
tenplate (2" x 7" opening) is placed on_the back si

and sprayed with a hot nelt adhesive S&nown as Fi ndl adhesi ve
avai l abl e from Fi ndl ey Adhesi ves, I nc.. The adhesiv Bplﬂwm'g}
spiral pattern (see Figure 39). A layer of} ciapl Il ary chdndel

fibers which serves as a stiffeniABSTRAET al is hand}p
center of the glued area

GENERALLY THIN, FLEXIBLE SANITARY NAPKIN WITH
STIFFENED CENTER

A generally thin, flexible sanitary napkin capable of absorbing medium to
high menstrual flows, and having a stiffened center is provided. In one
embodiment, the sanitary napkin has a longitudinal central region disposed along
the length of at least a portion of the longitudinal centerline, and longitudinal side
regions are disposed outboard of the longitudinal central region. The longitudinal
central region of the sanitary napkin has a flexure-resistance that is greatef than
that of the longitudinal side regions. The embodiment of the sanitary napkin
described above easily forms around the curvature of the wearer’s labia majora by
cupping and surrounding the exterior of the labia majora. The longitudinal central
region of the sanitary napkin forms the bottom of a cup-like trough under the
wearer’s labia majora, and the longitudinal side regions are sufficiently flexible

that they are able to form the sides of the trough structure.

Figure 1



with the fibers running substantially parallel to the |ong axi §
t opsheet., The capillary channel fibers are preferably pressed
ctenter of the glued area so that they at least partially pr @t ffu

5 3 Ar'hor’%

the, apertures of the topsheet. The provides a Pre- Asser
topsheet and capillary channel fi bers. The capillary e
fibers are preferably substantially curl ed. Suitable capjllary

channel fibers are those designated 1/18W73 available fromtne ' —
East man Chemical Co fipers comprise Ocar ded staple
sliver which haa_ 1 to I nps r inch

and have an S .38’ crons

and a channejs
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49 depth of 19 mcrons. The capillary channel fibers are p B_EBLABEMENTi DHEET }
l ong;s 0.75 g. fibers are used. A Findl ey extended adh S|ve DacKSheet
(in the formof a polyethyl ene backsheet with adhesi ve coat qqy A@*gg@g
paper) is placed on a flat surface. Place the slitted super. b orbent f
absorbent gelling material, or "AGVM') lam nate core on the Fi hetey

backsheet . A creped BOUNTY tissue shaped simlarly to the t opsheet 25
shown in Figure 38 is centered over the |aminate core. Centéer tne
topsheet/capillary channel fiber Pre- |y over the creped tissue.

Secure the Pre-Assenbly and snooth at . 91 the edges to seal the
edges with the adhesive on the thksheet Pee)’ "t he e papagp fromthe
back of the pad. Tear and renove i eces,” t ‘ZELacép?he

Pl ace the strips
of panty fast eni ng adhest m< THE “pad. he topsheet

- -
- - P et

Fig.5 o j "'_.'.71-."




with-0.01 g. of PEGOSPERSE surfactant available from Lonza, Inc.,
W I 1lidnmsport, Pa. The specifications of the finished product are
as, fol |l ows. Par anet er

Speci fications Pad wei ght (9g)
0.18 Core weight (g) lamnate

| ength (nmm) 232 + 4

| am nat e 201 + 1 Pad width at c

85 + 1 Core width at center (nm 3/15 _ :
caliper (in. at 0.13 psi) 0.211 + 0.0D5 Core call per
(in. at 0.13 psi) 0. 074 + 0.003

W

N \16

Fig. 6
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45
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Fig. 7



50 Conponent s ey,
Pol yet hyl ene forned-fil mtopsheet (ring roll ed; 9" x 5" RgvfﬁbgyﬁﬁﬂngtET
Pat ent 4, 463, 045) Capill ary channel fibers SW73 (Egstfman)

G.75 g; | 1 smumﬁh

Fi ndl ey extended adhesi ve backsheet -9" X (For a
#198- 338) Creped BOUNTY.paper towel Straped

PFA (panty fastening adhesive) 4/15 ' " Six 3/
pi eces and two _

X _3/4" wh

L

\\\\\\\\>\\\\\\\\\\\\\\\\\\\\\\\\\\\\>>
g

AR AR .3 /7/ l/ II i — [7 /71 7/ l/ p 11/16
Fig. 9
Jg 10
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3/4" x 2.5" : pi eces

Rel ease paper ' . As needed

PEGOSPERSE 0.01 g White poly
for -ends 4" x 3/4" AGM slit core
non-slit center; total 65 mMm x 193 mm ght2..5g,
contains 0.7 g AGM with 2 3/4" REPLACEMENT SHEET
non-slit center Fi ndl ey 4031 (adhesive)

0.05 ¢ * The shape is de§ypAed to provide an m cal 4

In one preferred node of this stret cﬁég e sanitary napki f% Alfﬁlﬁ?#z;
central portion of the |layer of capillary channel fibers can he
gathered into a small "loop" or "tuft" 92.. This |oop or tuft 92

t hus extends upward fromthe | of capillary 1nnel . ~—f-t ber-s—to—
firmy contact the topsheet 25. eqver, the Joop or tuft 92 is
positioned centrally in tha4qveral I\ grticle, Auch that It can provide

rapid acqui sition and transport o [

60

70
70

16

Fig. 11




remai ning portion of the layer of capillary channel fibers
thence into the fluid storage |ayer of the article.

Advant ageousl y, such "loop" or "tuft" not only concentrate
channel fibers at the point where fluid inpinges onto the
but also orients the capillary channel fibers which
or tuft substantially in the upward z-di rection,

51

and

hH_EﬁMCEMEN,T,SﬂEEJ

CaptrTr

CO 'ligtﬁl ap

. >
: ;'.'7.‘\7‘\

munanwtl /Y (hranaaa

e e A B v e —

,,,,,,,,,,,,,, —




t hus enhancing fluid novenent in the dowward z-direction of the article.
The fwllow ng Exanple illustrates an absorbent article having a
substantially central, z-directional tuft of capillary channel fibers

EXAMPLE | | A layer of capillary channel fibers of t i BT
herein (wth a 6-inch length) is gathered in its center to Mmsﬁﬁ
slightly raised oval "tuft" having the approxi mate di nensigdng: 2-3 .inc
x-direction (or longitudinal dimension): 1.5 inches y-directijonl @A“%a{@ﬁﬂal
di nensi on) at widest point; and 5 n#f1® nm z-direction. The tufted
bundl e of fibers can be held inits tufted configuration by} any conveni ent

nmeans. Typically, thegguft is passed through2g copfg ni ngslitin-a-sheet—
of paper or hydrophilic '




polymer. Using the procedures disclosed herein, the tufted bundle of
fibers*is .assenbled into an absorbent article with the tuft residing

approxi mately at the center of the overlying topsheet, and ‘ﬁmﬂmw g‘;!EiET
: v

cl ose contact with the topsheet, as expl ai ned herei nabove.

as a sanitary napkin, the article is positioned (e.g., intrdlabially) to
maxi mize fluid uptake by the tuft. In an al ternate jmyde] 5t AiGe109%
of the looped fibers in the tuft are cut to provide a fledqcqg-1Iike,
z-directional bundle of open-ended capil Bfl$ channel fibergq ~Th STITI

anot her enbodi nent, the layer of capillary channel fibers rising the

base of the tuft is positioned wholly or partly within the wet-laid or
dry-laid absorbent core of the articl&p\rather than atop the core. |In this
| atter enbodi nent, a conmerc2&{|y-availaple | ay@¥ed | am nate core
conprising two outer tissue layers with an internedi ate | ayer of absorbent
gelling material (AGW can channel s at the
ak0i ng | ayer.

Fig. 19



52 Wil e particul ar enmbodinents of the present invention have been
illustrated and described, it would be obvious to those skilled in the art

that various other changes and nodi fi cations can
fromthe spirit and scope of the invention.

be made Aithout departi ng
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VWHAT IS CLAIMED | S: 1. A sanitary napkin (10) having a | engfh..2a 'éh
wi dt hy, a | ongi tudi nal centerline (58), a | ongi t udi ' 18:1:!
(23} di sposed along at |least a portion of the |ength of Rtpﬁkpggeut~s g-

| ohgj'tudi nal centerline (58), and |ongitudinal side regions (275 gﬂhb gbd
of the |l ongitudinal central region (23), said sanitiarly h p ‘@ )
conmprising a liquid pervi ous topsheet (25), a liquild |i npervjous
backsheet (16) joined to said t opsheet (25), and an absorbent core

(34) positioned between said topsheet (25) and sai chsheet—+6r-
sai d sanitary napkin (10) conprising 4055 ffened 7¢ . :
' 71 preom—

10




| ongi tudinal central region, said sanitary napkin (10) char act erized i n
t hat . sai d | ongi tudi nal central region (23) has a |fergth—that—

t han one half the length of said sanity napkin (1d)Rl§P&A6EME&F Sé%fﬁi.e_
resistance of said sanitary napkin (10) as neasurqd tnrougn sara
| ongi tudinal central region (23) is greater than tthe gxmjg 135%
resi stance of said sanitary napkin (10) as neasured throygh t

| ongi tudi nal side regions (27), al(r;ﬂ/ id sanitary napkin }( *8y~—has—a—ealPe
as measured through said | gffudi nal side region (27) of less tha
5 mMm preferably | ess tl [_equal 3 mm 2. Asantrary
napkin (10) having a length, a w dtg ceifjer.|124e (58), a°

14

transverse centerline (61), mwa——Hm Tdi ns WpR ﬂgges (12), a
first erLd region (72) extending TTomone 0f said end edges (12)
toward said transverse centerline (61), a second end region (74)

extendi ng from the™qQt her end (12) toward said transverse
centerline (61 d exg r al )n/q% bet ween said first and
second regions st firg zﬁcond end regions (72),
(74) extemding f“The sanitary napkin (10)

bet ween about 1/ | en 7h of said sanitary napkin (10) toward

72), (74) said fj
omthe end edg

t he transver enterline (61), said sanitary napkj{g (10) conpri sing
a liquid pervi ous topsheet (251 a liquid inpervigus backsheet (16)
joined to said
\f\/ Fig. 26
-t 4
29
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topsheet (25), and an absorbent core (34) positioned between said topsheet
havi ng two

(25)w.and sai d backsheet (16), said absorbent core (34)

| ofgi t udi nal - edges (55) and a width defined by s
edges (55), said sanitary napki n (10) conpri sing
regi on, said sanitary napkin (10)

54 characterized in that said central region (7
wi dt h greater than or equal to 5 cm_the flexure
sanitary napkin (10) as nmeasur edl2HSough sai d ce

)

REP|

D)
‘

greater than the flexure resistance of said san

Nt r al

y._napkin (10)

ya
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bsi st ance of
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measured through said first and second end
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regions, (72), (74), and said sanitary napkin (10) has a CT ~—BS
measured t hrough said first and second end regions

| ess” than 5 mm - preferably | ess than or equal to 3
sanitary napkin (10) of Claim1l wherein the width of said
central region (23) is less than or equal to 5 cm™ 4.
napkin (10) of Clains 1, 2, or 3 wherein the flexure resi g
said longitudinal central region (23) or said central regi
case may be, is at |east 25% greatl®/15preferably at |eas

greater than the flexure resi stance of sa%q respective | ongitudina
side regions (27) or said end regions Y (74). G, The
sanitary napkin (10) of daim4 wherei | exure resi gtance of said

| ongi tudi nal central ggggi on (23) or ' regi®h (76), as the case
may be, Is-less an or eq nd the flexure

resi stance of said resp Ive i de/r egi/@hs (27) or said
end regions (72), (74) i ef er / 58




—ttan or equal to 600 grans. 6. The sanitary napki PREPCACENIEST aSHEE
2, or 3 wherein the stiffened | ongitudinal cent | af—eg-eh—6+ _
central region, as the case may be, conprises at |east ; i@;qa&ﬁps
+(25), backsheet (16), and absorbent core (34) and a st ubt dr% ALE 175
~* sel ected fromthe group consisting of the following stfugtures: (1) a

~

Rl (o] |
J

rTegion wth an increased caliper; (2) at |east pne of the conmponents
conprising the stiffened regi on being fol ded tiok .
nore, thickness of the sane; (3) at | east one of the conmponents of

the stiffened region conprising sever
the conponents of the stiffened regio ng stiffer materia
(5) at |east one of the conmponents of the stiffened region

25

\ Fig. 38

92

ﬁdlégr‘rpri N | ayers; (4) at |east one of

S,



55 having a higher basis weight in the stiffened region than

porL40ns of said . conponent outside said stiffened r 5 ;n (6) one of _
mgre additional conponents in the stiffened region; | BFPLAD ¢
conbi nati ons of the foregoing. 7. The sanitary napkinjo .;ﬂﬁE%T ET
or 3 additionally conprising a stiffening mat eri al

al ong sai d |ongitudinal centerline (58) in said |ongitudin Iﬁh"%e%ﬁt’:ie’% I

region (23), or in said central region (76), as the case and
positioned: (a) between said tog;?ggt (25) and sai d backs eet (16); (b)
bet ween said topsheet (25) and absorbent core (34); ( -
absorbent core (34) and said backsheet (16); or, (d) posrtioned on said
backsheet (16). 8. The sanitary napkin (10) of Clains 1, 2, or 3
having a test capacity of at | east 8.0 grans and a total capacity of
at least 22.0 grans. _ '
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9. The sanitary napkin of Clainms 1, 2, or 3 additionally conprising an
absor bent mass (.48) positioned between said topsheet (25) and said
- dbsor bent core i &h is capable of noving away from said

S < Sy

53
WHAT IS CLAIMED IS:

1. A sanitary napkin (10) having a length, a width, a longitudinal centerline (58), a
longitudinal central region (23) disposed along at least a portion of the length of
the longitudinal centerline (58), and longitudinal side regions (27) outboard of
the longitudinal central region (23), said sanitary napkin (10) comprising a liquid
pervious topsheet (25), a liquid impervious backsheet (16) joined to said .
topsheet (25), and an absorbent core (34) positioned between said topsheet
(25) and said backsheet (16), said sanitary napkin (10) comprising a stiffened

W longitudinal central region, said sanitary napkin (10) characterized in that said
longitudinal central region (23) has a length that is less than one haif the length
of said sanity napkin (10), and the flexure resistance of said sanitary napkin
(10) as measured through said longitudinal central region (23) is greater than
the flexure resistance of said sanitary napkin (10) as measured through the
longitudinal side regions (27), and said sanitary napkin (10) has a caliper as
measured through said longitudinal side regions (27) of less than 5 mm,
preférably less than or equal to 3 mm.

2. A sanitary napkin (10) having a length, a width, a longitudinal centerline (58), a
transverse centerline (61), two longitudinal edges, two end edges (12), a first
end region (72) extending from one of said end edges (12) toward said

\_ transverse centerline (61), a second end region (74) extending from the other
end edge (12) toward said transverse centerline (61), and a central region (76)
between said first and second regions (72), (74) said first and second end
regions (72), (74) extending from the end edges (12) of the sanitary napkin (10)
between about 1/8 and 1/3 of the length of said sanitary napkin (10) toward the
transverse centerline (61), said sanitary napkin (10) comprising a liquid
pervious topsheet (25), a liquid impervious backsheet (16) joined to said
topsheet (25), and an absorbent core (34) positioned between said topsheet
(25) and said backsheet (16), said absorbent core (34) having two longitudinal
edges (55) and a width defined by said longitudinal edges (55), said sanitary
napkin (10) comprising a stiffened central region, said sanitary napkin (10).
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characterized in that said central region (76) has a transverse width greater
than or equal to 5 cm, the flexure resistance of said sanitary napkin (10) as
measured through said central region (76) is greater than the flexure resistance
of said sanitary napkin (10) as measured through said first and second end
regions, (72), (74), and said sanitary napkin (10) has a caliper as measured
through said first and second end regions (72), (74) of less than 5 mm,
preferably less than or equal to 3 mm.

The sanitary napkin (10) of Claim 1 wherein the width of said Iohgitudinal
central region (23) is less than or equal to 5 cm.

The sanitary napkin (10) of Claims 1, 2, or 3 wherein the flexure resistance of
said longitudinal central region (23) or said central region (76), as the case may
be, is at least 25% greater, preferably at least 50% greater than the flexure
resistance of said respective longitudinal side regions (27) or said end regions
(72), (74).

The sanitary napkin (10) of Claim 4 wherein the flexure resistance of said
longitudinal central region (23) or said central region (76), as the case may be,
is less than or equal to 700 grams and the flexure resistance of said respective
lbngitudinal side regions (27) or said end regions (72), (74) is preferably less
than or equal to 600 grams.

The sanitary napkin (10) of Claims 1, 2, or 3 wherein the stiffened longitudinal
central region or said central region, as the case may be, comprises at least
said topsheet (25), backsheet (16), and absorbent core (34) and a structure
selected from the group consisting of the following structures: (1) a region with
an increased caliper; (2) at least one of the components comprising the
stiffened region being folded to create double, or more, thickness of the same;
(3) at least one of the components of the stiffened region comprising several
layers; (4) at least one of the components of the stiffened region comprising
stiffer materials; (5) at least one of the components of the stiffened region
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having a higher basis weight in the stiffened region than portions of said
component outside said stiffened region; (6) one of more additional
components in the stiffened region; or (7) any combinations of the foregoing.

The sanitary napkin of Claim 1, 2, or 3 additionally comprising a stiffening
material (30) centered along said longitudinal centerline (58) in said longitudinal
central region (23), or in said central region (76), as the case may be, and
positioned: (a) between said topsheet (25) and said backsheet (16); (b)
between said topsheet (25) and said absorbent core (34); (c) between said
absorbent core (34) and said backsheet (16); or, (d) positioned on said
backsheet (16).

The sanitary napkin (10) of Claims 1, 2, or 3 having a test capacity of at least
8.0 grams and a total capacity of at least 22.0 grams.

The sanitary napkin of Claims 1, 2, or 3 additionally comprising an absorbent
- mass (48) positioned between said topsheet (25) and said absorbent core (34)
which is capable of moving away from said absorbent core (34).



