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SANITARY NAPKIN HAVING CORE PREDISPOSED TO A CONVEX UPWARD
CONFIGURATION

FIELD OF THE INVENTION
_ This invention relates to sanitary napkins, more particularly to sanitary napkins which
improve body contact through a convex upward facing configuration, and more particularly
to such sanitary napkins having a core with lines of weakness therein.

BACKGROUND OF THE INVENTION
Sanitary napkins are well known in the art. Sanitary napkins intercept menses upon
discharge, and thereby protect the clothing and bedding of the wearer from soiling due to the
menses. However, oftentimes the sanitary napkin can shift in use and the menses will not hit

" the target area. Additionally, improved menses interception can occur if the sanitary napkin

is in close contact with the body of the wearer.

Several attempts have been made in the art to improve body contact with the wearer,
and hence absorb menses upon discharge and thereby minimize soiling by providing a
sanitary napkin having a convex upward configuration. Examples of such attempts are
illustrated in U.S. Patents 2,747,575 issued May 29, 1956 to Mercer; 3,343,543 issued
September 26, 1967 to ‘Glassman; 5,171,302 issued December 15, 1992 to Buell; and
5,197,959 issued March 30, 1993 to Buell. The two patents issued to Buell are
incorporated herein by reference. However, Glassman suffers from drawbacks which are
significant in sanitary napkins successfully commercialized today, and further improvements
are possible over Buell. |

For example, Mercer requires the sanitary napkin to have stitching through its
thickness to achieve a longitudinal medial hump. Stitching a sanitary napkin according to
today's construction is simply infeasible due to the materials now utilized. Also this process
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is prohibitively slow and costly.

Glassman requires the sanitary napkin to have longitudinal troughs on the tob surface
of the sanitary napkin formed by mechanical compression or cutting slits. This sanitary
napkin further has a compression formed continuous groove which may or may not include
the moisture resistant covering on the back of the sanitary napkin. The groove allows the
sanitary napkin to fold into an inverted U-shape. The longitudinal groove, however, does
not promate concave cupping of the front of the sanitary napkin around the mons pubis of
the wearer and does not fit into the gluteal groove. More importantly, the continuous
longitudinal groove prevents the sanitary napkin from having resiliency. Resiliency is the
ability of the sanitary napkin to return to an uncompressed configuration when external
deformation forces, such as the lateral pressure of the wearer's thighs, are removed. It is
important that the sanitary napkin have resiliency, in order that the target area remain as
large as possible, and menses does not strike the clothing of the wearer. Furthermore, the -
compressed groove will have a lower rate of absorbency or a lesser capacity.

Buell teaches a sanitary napkin having a deformation element with flexure hinges.
The deformation element is a moldable substance such as foam and may be reformable or
resilient. The deformation element and hence the sanitary napkin deforms into a W-shaped
cross-section in response to lateral pressure from the wearer's thighs. The deformation
element, similar to the Mercer stitching, requires an additional component to be added to the
sanitary napkin, thus increasing its cost. '

Furthermore, none of these attempts are suitable with particular sanitary napkins
which today are commercially successful. Today's sanitary napkins frequently incorporate
superabsorbents, have a caliper less than 5 millimeters, and frequently a caliper less than 3
millimeters. Such a sanitary napkin cannot readily be stitched, as taught by Mercer, due to
the materials are too thin and lack strength sufficient to support the stitching. Stitching in
the Z-direction is infeasible, as well as prohibitively slow and costly. Similarly, sanitary
napkins will neither form a cup shape around the mons pubis of the wearer, nor be resilient if
grooved on the underside because they are too flexible along the entire longitudinal length.
Finally, a deformation element cannot be added to such a sanitary napkin as the caliper
would significantly increase. Increased caliper increases the wearer's awareness of the
sanitary napkin and decreases her comfort.

Accordingly, it is an object of this invention to provide a sanitary napkin which
provides a convex upwardly facing cross-section. It is further an object of this invention to
provide a sanitary napkin which is concave towards the mons pubis of the wearer. It is
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The absorbent core has a first major face oriented towards the topsheet. In the first major

face of the absorbent core is a line of weakness. The line of weakness is longitudinally
concave towards the lateral centerline.

15 In a preferred embodiment, the first line of weakness is formed by a series of discrete
sites. The discrete sites may join the topsheet and core by heat, compression, or a
combination thereof.

The sanitary napkin may also have a second line of weakness concave towards said

first line of weakness and concave towards the lateral centerline. The sarliiary napkin may
20  have yet additional lines of weakness concave away from the longitudinal centerline.

The first and second lines of weakness allow the sanitary napkin to deform to a
convex upward configuration at the vaginal orifice and gluteal groove, and a concave
upward configuration around the mons pubis of the wearer. The additional lines of
weakness allow the sanitary napkin to deform to a W-shaped cross section in response to

25  lateral pressure from the thighs of the wearer.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top plan view of a sanitary napkin according to the present invention
shown partially in cutaway and having a continuous line of weakness;
30 Figure 2 is a top plan view of a sanitary napkin according to the present invention
having two discontinuous lines of weakness;
Figure 3 i isa vertical sectional view taken along line 3-3 of Fi igure 2;
Figure 4 is a top plan view of an alternative embodiment of the present invention
having additional lines of weakness oriented convex outwardly from the
35 longitudinal centerline;
Figure 5 is an end view of the sanitary napkin of Figure 4 deformed to a convex
upwards configuration with a W-shaped cross section; and
Figure 6 is a top plan view on an alternative embodiment, similar to Figure 4, and
having both the first and second lines of weakness intercept the lateral centerline.
40
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5 DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "absorbent article" refers to devices which absorb and
contain body exudates, and, more specifically, refers to devices which are placed against
or in proximity to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term "disposable" is used herein to describe absorbent

10  articles which are not intended to be laundered or otherwise restored or reused as an
absorbent article (i.e., they are intended to be discarded after a single use, and, preferably,
to be recycled, composted or otherwise disposed of in an environmentally compatible
manner). A "unitary" absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so that they do not require

15  separate manipulative parts like a separate holder and pad. A preferred embodiment of a
unitary disposable absorbent article of the present invention is the catamenial pad, sanitary
napkin 20, shown in Figure 1. As used herein, the term "sanitary napkin" refers to an
absorbent article which is worn by females adjacent to the pudendal region, generally
external to the urogenital region, and which is intended to absorb and contain menstrual

20 fluids and other vaginal discharges from the wearer's body (e.g., blood, menses, and
urine). Interlabial devices which reside partially within and partially external of the
wearer's vestibule are also within the scope of this invention. It should be understood,
however, that the present invention is also applicable to other feminine hygiene or

_catamenial pads such as panty liners, or other absorbent articles such as incontinence pads,

25  and the like. |

Figure 1 is a plan view of the sanitary napkin 20 of the present invention in its flat-
out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20 and with the portion of the sanitary napkin 20 which
faces or contacts the wearer, oriented towards the viewer. As shown in Figure 1, the

30  sanitary napkin 20 preferably comprises a liquid pervious topsheet 24, a liquid impervious
backsheet 26 joined with the topsheet 24, and absorbent core 28 positioned between the
topsheet 24 and the backsheet 26. The absorbent core 28 has two major faces, a first
major face oriented towards the topsheet 24 and a second major face oriented towards the
backsheet 26. The first major face is on the tension side of the absorbent core 28 when it

35 is deformed to a convex upwards configuration. Several lines of weakness are disposed in
the core 28 on the first major face.

The sanitary napkin 20 has two centerlines, 2 longitudinal centerline O-O and a
lateral centerline A-A. The term "longitudinal" as used herein, refers to a line, axis or
direction in the plane of the sanitary napkin 20 that is geﬁerally aligned with (e.g.,

40  approximately parallel to) a vertical plane which bisects a standing wearer into left and

TTHIS SHEET HAS BEEN
REPLACED




10 sanitary napkin to fold into an inverted U-shape. The | ongit udinal

. groove, however, does. ... not pronote concave cuppi ng of the front of the
sani tary napkin around the nons pubis of t he wearer and does not fit

- into the gl uteal ﬁfsgﬂéé?ﬂas%@enq{ rtantly, the continuous | ongi t udi nal
groove prevents th n fromhaving resiliency. Resiliency is
t he ability OHMM 'Hgiﬁ napkin to return to an uncorrpressed
configuration when deformation forces, such as the’l ateral

pressure of the wearers thighs, are renoved. It is | nportant that the
sanitary napkin have resiliency, in order that the target area remain as
| arge as possible, and nenses does not strike the clothing of the wearer.

Furt her norse, fidy ?Fod y halve§ Q/HE{ ﬁn%%&‘rﬁ'ta@&r RPNR 201 Wowvﬁleateﬁﬂsvﬁfani\@'s@' of Hateral"
absor bency or a | esser capaci Buel I, teaches a sanjt

napki n havi n@SasefbrgeiRed s aﬁer@h%&swe #nd Fefer te,a ling. wringedirection whighdies within
def ormati on eheplant dftha saniaclahipkirs Q0 wndris gencrally perpémiidilaand myo@udmal

reformabl e org..q fh%%—hﬁ{'c%n .s\,gyﬁ,ﬁgsﬁa%sm&ﬁe% u%mmn@&gm &?gxgeag,m o

sanitary napkin deforms rn
| at er al = pr esswanitary papkin o andeestends 9u1twnr<§h§rommhe plaae of thetspritary napkm 249, avhigit |

s:j 31 lja{ t%bht hig difiied BY tiftIbAgGRUME, cehrRfliak 02O 28 lAstd] den@fidle ALaMPONENt to be
aqade (6] e

Furt her nor e, nonglﬁﬁagéé@gé’? ?’g‘r%gga'tﬁp’gg@b %am 3 vﬂg'f ﬂﬁ%ﬁﬁt‘ﬁ"gmhé%%‘ﬁﬁl“élr y

napki ns axish aretthe tooigipudimal side maeginsi oflthy sananyawpkin20. Tihe 2ndsofsthe sdriayy
napkins frequepkiny2d i HeAbfigitudinal side margins are the transverse ends of the sanitary
napkin 20. Collectively the longitudinal side margins and transverse ends of the sanitary

15 napkin 20 define its periphery.

While the topsheet 24, the backsheet 26, and the absorbent core 28 may be -
assembled in a variety of well known configurations (including so called “tube" products
or side flap products), preferred sanitary napkin configurations are described generally in
U.S. Patent 4,950,264, "Thin, Flexible Sanitary Napkin" issued to Osborn on August 21,

20 1990; U.S. Patent 4,425,130, "Compound Sanitary Napkin" issued to DesMarais on
January 10, 1984; U.S. Patent 4,321,924, "Bordered Disposable Absorbent Article" issued
to Ahr on March 30, 1982; U.S. Patent 4,589,876, "Shaped Sanitary Napkin With Flaps"
issued to Van Tilburg on August 18, 1987. Each of these patents are hereby incorporated'
herein by reference. Figure 1 shows a preferred embodiment of the sanitary napkin 20 in

25  which the topsheet 24 and the backsheet 26 have length and width dimensions generally
larger than those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the edges of the absorbent core 28 to thereby form not only portions of the

- periphery but also side flaps.

The absorbent core 28 may be any absorbent means capable of absorbing or

30 retaining liquids (e.g., menses and/or urine). The absorbent core 28 may be manufactured
in a wide variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of liquid-absorbent materials commonly used in
sanitary napkins and other absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable absorbent materials include

35 creped cellulose wadding; meltblown polymers including coform; chemically stiffened,
modified or cross-linked cellulosic fibers; synthetic fibers such as crimped polyester or
polyolefin fibers; peat moss; tissue including tissue wraps and tissue laminates; absorbent

o foams; absorbent sponges; superabsorbent polymers; absorbent gelling materials; or any
equivalent material or combinations of materials, of mixtures of these. A particularly

40 preferred absorbent core 28 is made of thermally bonded airlaid . material having
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The configuration and construction of the- absorbent core 28 may also be varied
10 (e.g., the absorbent core 28 may have varying caliper zones (e.g., profiled so as to be
thicker in the center), hydrophilic gradients, superabsorbent gradients, or lower density
and lower average basis weight acquisition zones; or may comprise one or more layers or
structures). The total absorbent capacity of the absorbent core 28 should, however, be
compatible with the design loading and the intended use of the sanitary napkin 20.
15 Further, the size and absorbent capacity of the absorbent core 28 may be varied to
accommodate different uses such as incontinence pads, panty liners, regular sanitary
napkins, or overnight sanitary napkins. .
The backsheet 26 is impervious to liquids and is preferably manufactured from a thin
plastic film, although other flexible liquid impervious materials may also be used. As used
20  herein, the term "flexible" refers to materials which are compliant and will readily conform
to the general shape and contours of the human body. The backsheet 26 prevents
exudates absorbed and contained in the absorbent core 28 from wetting the clothing and
bedding of the wearer- The backsheet 26 may alternatively comprise a film-coated
nonwoven material. Preferably, the backsheet 26 is a polyethylene film having a thickness
25  of from about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils). Exemplary polyethylene
films are manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation
161-0001, and by Tredegar Corporation, of Terre Haute, Indiana, under the designation
XP-39385. - |
The backsheet 26 has an inwardly oriented surface oriented towards the absorbent
30 core 28 and an outwardly oriented surface opposed thereto. The outwardly oriented
surface of the backsheet 26 faces, and in use contacts, the undergarment of the wearer. If
desired, strips of adhesive may be joined to the outwardly facing surface of the backsheet
26 to facilitate attachment of the sanitary napkin 20 to the undergarment of the wearer.
The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's skin.
35  Further, the topsheet 24 is liquid pervious permitting liquids (e.g., menses and/or urine) to
readily penetrate through its thickness. A suitable topsheet 24 may be manufactured from
apertured formed films, foams, or woven and nonwoven materials comprised of natural or
synthetic fibers. A preferred topsheet 24 comprises an apertured formed film as described
in U.S. Patent 3,929,135, entitled "Absorptive Structures Having Tapered Capillaries,"
40 which issued to Thompson on December 30, 1975; U.S. Patent 4,324,246 entitled
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Mullane, et al. on April 13, 1982; U.S. Patent 4,342,314 entitled "Resilient Plastic Web
Exhibiting Fiber-Like Properties," which issued to Radel et al. on August 3, 1982; U.S.
Patent 4,463,045 entitled "Macroscopically Expanded Three-Dimensional Plastic Web
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile Impression," which issued
10 to Ahret al. on July 31, 1984; and U.S. Patent 5,006,394 entitled "Multilayer Polymeric
Film," which issued to Baird on April 9, 1991. Each of these patents is incorporated
herein by reference.
The preferred topsheet 24 for the present invention is the formed film described in
one or more of the above patents and marketed by The Procter & Gamble Company of
15 Cincinnati, Ohio as "DRI-WEAVE" for sanitary napkins 20. For the invention described
-and claimed herein, it is preferred that the topsheet 24 be synthetic, so that the topsheet 24
can be joined to synthetic fibers of the absorbent core 28 by heat. For the embodiments
described herein, the topsheet 24 and the core 28 may be joined at continuous or
discontinuous lines of weakness 30, 30' using embossing plates having a surface
20  temperature of about 149'to 177 degrees C. The embossing plates may be used to apply
| pressure to the topsheet 24 and core 28, each having synthetic materials, for about 10
seconds. |
The backsheet 26 and the topsheet 24 are positioned adjacent the first and second
major faces of the core 28 respectively, so that the core 28 is intermediate the backsheet
25 26 and topsheet 24. The backsheet 26 and topsheet 24 are preferably joined thereto and
to each other by attachment means (not shown) such as are well known in the art.
Adhesives which have been found to be satisfactory attachment means are manufactured
by H. B. Fuller Company of St. Paul, Minnesota under the designation HL-1258 or
H-2031. The attachment means will preferably comprise an open pattern network of
30 filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled "Disposable Waste-
Containment Garment," which issued to Minetola et al. on March 4, 1986, and which is
incorporated herein by reference. Alternative attachment means comprise heat, pressure,
ultrasonic, and dynamic mechanical bonds.
In an alternative embodiment of the present invention, the sanitary napkin 20 has
35 two flaps (not shdwn), each of which extend laterally beyond the longitudinal side margins
of the sanitary napkin 20. The flaps are configured to drape over the edges of the wearer's
. undergarment. The flaps help prevent soiling by menstrual fluid, preferably by forming a
~ double walled barrier along the edges of the undergarment. The flaps are preferably
provided with attachment means on the garment surface, so that they can be folded back
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Preferred flaps may be made in accordance with U.S. Patents 4,589,876 issued
May 20, 1986 to Van Tilburg or 4,687,478 issued August 18, 1987 to Van Tilburg. Both
of these patents are incorporated herein by reference.

The flaps extend outwardly from a proximal end joined to the sanitary napkin 20 at a

15 distal edge. For the embodiments described herein, it is preferable that the proximal ends
of the flaps be joined to the garment facing surface of the backsheet 26 of the sanitary
napkin 20 at a location inboard of said longitudinal sides of said sanitary napkin 20.

The first major face of the sanitary napkin 20 has a first line of weakness 30 therein.

The line of weakness 30 may be continuous or discrete. The line of weakness 30 may be

20  made in any number of ways, such as by compression or by cutting into the core 28 of the
sanitary napkin 20. The sanitary napkin 20 deforms or bends about the line of weakness
30. ,

The first line of weakness 30 is preferably longitudinally concave. By "longitudinally |
concave" it is meant that the line of weakness is symmetric about the longitudinal axis and

25 concave in the longitudinal direction. More particularly, the line of weakness 30 is
longitudinally concave towards the lateral centerline A-A of the sanitary napkin 20.

The first line of weakness 30 allows the sanitary napkin 20 to conform to a convex
upward conﬂguranon, particularly the portion of the sanitary napkin 20 intercepted by the
concavity of the line of weakness. This arrangement allows the sanitary napkin 20 to

30 deform to a convex upward configuration at the vaginal orifice, in response to lateral
pressure imposed by the thighs of the wearer.

The first line of weakness 30 which is longitudinally concave towards the lateral
centerline A-A should be oriented to the front of the sanitary napkin 20 as it is worn. This
wearing arrangement allows the sanitary napkin 20 to form a concave upward

35 configuration around the mons pubis of the wearer.

The first line of weakness 30 forms an included angle © with the longitudinal axis
0-0 of about 15 to about 50 degrees, preferably about 20 degrees. For the embodiments
described herein having a sanitary napkin 20, having an overall longitudinal length of
about 21 centimeters, the first line of weakness 30 may have a length of about 2.5 to about

40 6.0 centimeters, as measured from the vertex on the longitudinal centerline 0-O to the
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5 point of the first line of weakness 30 which is most remote from the longitudinal centerline
0-0. ' ,

In a more preferred embodiment, the sanitary napkin 20 further comprises a second
line of weakness 30'. The second line of weakness 30' is also longitudinally concave
towards the lateral centerline A-A. This arrangement allows the sanitary napkin 20 to be

10 worn in either orientation without the wearer having to consider whether or not she is
putting it on properly or backwards.

If desired, the first and second lines of weakness 30, 30' may be connected by
longitudinally oriented, preferably longitudinally parallel, intermediate lines of weakness
30".  The intermediate lines of weakness 30" may be parallel (as shown) or may be

15 convergent/divergent if the first and second lines of weakness 30, 30' do not extend
equally from the longitudinal centerline O-O.

Referring to Figure 2, the second line of weakness 30' which is longitudinally

- concave towards the lateral centerline A-A is disposed in the rear of the sanitary napkin 20
as it is worn. This arrangement allows the sanitary napkin 20 to be worn in either

20  orientation without the wearer having to consider whether or not she is putting it on
properly or backwards. This arrangement provides two lines of weakness 30, 30', which
may be symmetrically opposite about the lateral centerline A-A and are preferably
symmetrically opposite about the longitudinal centerline 0-O. Of course, as discussed
below, the symmetry of the first and second lines of weakness 30, 30' does not preclude

25  the sanitary napkin 20 according to the present invention from comprising additional lines
of weakness 34 as illustrated in Figure 4.

The first and second lines of weakness 30, 30' in Figure 2 are defined by a series of
discontinuous sites. The regions intermediate the discrete sites 36 are not weakened by
compressing or cutting as described herein.

30 A discontinuous line of weakness 30, 30', or 34 as shown in Figures 2 - 4 provides
advantages over a continuous line of weakness 30, 30', 34. For example, either a
continuous or a discontinuous line of weakness 30, 30', 34 will cause the sanitary napkin
20 to preferentially deform to the convex upward configuration described above.
However, the inflection point at the discontinuous line of weakness 30, 30, 34 typically

35  occurs at a vertex. A sharp vertex at the inflection point is generally not desirable because
it destroys, or at least minimizes, the resiliency of the sanitary napkin 20 and further is less
comfortable to the wearer and excessively compresses the core 28, resulting in a lesser
absorbency rate or capacity. '

Further, the uncompressed areas between the discrete sites 36 maintain their

40  absorbency. The discrete sites 36 which comprise the first and second lines of weakness

THIS SHEET HAS BEEN
REPLACED




4 . 5 ' DETAI LED DESCRI PTI ON OF THE | NVENTI ON
-As used herein, the term™absorbent article" refers to devices which absorb

and contai n body exudates, and, nore specifically, refers to devices
whi ch are placed adki$ $heet Has BeenRoplacsd proximity to the body of the wearer to
absorb and contain t mﬂuﬁ ﬂdat es di scharged fromthe body. The
term "di sposabl e” i 0 describe absorbent 10 articles which

are not intended to be | aundered or otherw se restored or reused as an
absorbent article (i.e., they are intendetf to be discarded after a single
use, and, preferably, to be recycled, conposted or otherw se di sposed
of in an environnentally conpati bl e manner). A "unitary" absorbent
article ragf ery, 80 ofiFigurdseni 4 avalyi compsisenmycdeometricf shapee Suahf as ellipsess GigRE, Cor

P 87 £ AR ol RO 6 YL A (e

preferred entsoasument aesthegic preferengs;for, fepninine; gaundnihapesh Fwrtbemnoreythe absencsfoft he

present i nverhaitohfers diethe discrativited 3@ mkhimizagihe aéndency of the topsheet 24 to tear or
otherwise have undesirable stress concentrations in the topsheet 24 and core 28. If circles

10  are selected for the shape of the discrete sites 36, the circles may range in diameter from
about 1.5 to about 2.0 millimeters for the embodiments described herein, and may be
spaced approximately 5 millimeters apart center to center. The discrete sites 36 may, for
the embodiments described herein, be approximately 1 millimeter deep, extending through
the topsheet 24 into the absorbent core 28. This arrangement provides the advantage that

15 the adhesive commonly used to join the topsheet 24 and the core 28 may be eliminated, so
that the sanitary napkin 20 is free of such adhesive.

Alternatively, additional discrete sites 36' may be dispersed throughout a portion of
or the entirety of the first major face of the core 28, without conforming to or being
juxtaposed with a particular line of weakness 30, 30', 34. In this embodiment, the lines of

20  weakness 30, 30', and 34 may be formed by a higher density of discrete sites 36. The
discrete sites 36 preferably comprise not more than about five percent of the surface area
of the core 28. '

Alternatively, as illustrated in Figure 2, it is more preferred that the discrete sites 36
which comprise the lines of weakness 30, 30', 34 and any other discrete sites 36 present in

25 the sanitary napkin 20 be limited to the central trisection of the sanitary napkin 20. For a
sanitary napkin 20 having a core 28 with a longitudinal length of about 16 to about 21
centimeters, the discrete sites 36 which comprise the line of weakness and any other
discrete sites 36 which weaken the core 28 should be limited to the region about 35 to
about 55 millimeters on either side of the lateral centerline A-A. ,

30 The discrete sites 36 may be bilaterally staggered about the theoretical line of
weakness T as shown. By bilaterally staggered it is meant that the theoretical line of
weakness T (having no thickness) passes between the centers of the discrete sites 36
which define the line of weakness 30, 30". Of course, segments of the discrete sites 36
may overlap the theoretical line of weakness T but the centers of the discrete sites 36 do

35 not. This arrangement provides the advantage that a more gradual axis of bending occurs,
improving the resiliency of the sanitary napkin 20 and its ability to return to provide the
full target area for the wearer.

Referring to Figure 3, in a particularly preferred embodiment, the discrete sites 36
are caused by compression of the core 28 coincident with heat. This arrangement joins the

40 core 28 to the topsheet 24 at the discrete sites 36. Joining the core 28 and topsheet 24
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napkin 20, shown in Figure 1. As used herein, the term"sanitary napkin"
- refers to an absorbent article which is worn by femal es adjacent to
the pudendal region, generally - external to the urogenital region, and
~which is intended to abs [ b anﬂc%ggfaln menstrual 20 fluids and ot her

vagi nal dlscharges p s body (e.g., blood, nenses, and
urine). Interl abi al reS|de partlally within and partially
external of the |buIe are also within the scope of this
i nvention. It should be understood fjowever, that the present
invention is also applicable to other fem nine hygi ene or cat aneni al
pads such as panty Iiners or ot her absorbent articles such as incontinence
pads, 25 . and the elis a Ian {leM/of the sanitary

Papii n- 2050 1RRheD ak diets sigs A6 ieratss Hhese g compohenit of the, Sapiarynapkin 20
portions of fite asdingleclayerepiveidig fouimprossd flaid iandiing| pragdrtiess Byvhivirg discrete
constr ucti on spls 3G thdifts 4'80led Bl AN GrlD ih e B &[p&’gs%%f%ghe s ary

napkin 20 whi es or contacts e.wearer, orlen
viewer. As s whmqunmp.tbwze'e 28 of the sajtary BnkinadQ,cancapraad throughout iss ertirsty, and
conprises a Inofibé gbstpieted It@th‘e drewstthesanitdry naplluh Qollﬁieﬂcﬁﬁt@d By eiéSlines of wba?lﬁks%h%t
26 j oi ne ‘{ 2 and bso nent l,oned
the " Popdteid vh VAR e s R0 BRI 158 vsd Pt s ahe o
maj or faces, napkin 20t Howevenegither tentipuoysi asrdissontimoms dises b weaknesse3ft, 324 3and a
second nMaj or yidfio and teshate IS HopShebt 4 and core 28 provide for more rapid absorption of
menses deposited on the topsheet 24.

Referring to Figure 4, the sanitary napkin 20 may comprise third and fourth lines of

15  weakness 34 disposed on opposite sides of the longitudinal centerline O-O and oriented
laterally concave away from said longitudinal centerline O-O. The third and fourth lines of
weakness 34 are symmetrically opposite about the longitudinal centerline 0-O. The area
of the core 28 intercepted by the third and fourth lines of weakness 34 deforms upwards at
the longitudinal side margins in response to the lateral pressure from the wearer's thighs.

20 Referring to Figure 5, this arrangement forms a vertex at the third and fourth lines of
weakness 34 so that the sanitary napkin 20 assumes and deforms to a W-shaped cross-
section in-response to the lateral pressure from the thighs of the wearer. This arrangement
provides the advantage that better conformity to the gluteal groove of the wearer occurs.
This arrangement provides the further advantage that lines of weakness 30, 30', 34 in a

25 relatively thin sanitary napkin 20 having the arrangement shown will provide a concave .
upward configuration at the mons pubis, a W-shaped cross section at the vaginal opening,
providing improved introital contact, and a convex upward shape at the gluteal groove.
This arrangement provides the further advantage that menses wicking or flowing in the
lateral direction is inhibited from flowing off the edge of the sanitary napkin 20 and soiling -

30 the clothing or bedding of the wearer. Additionally, the bending of the sanitary napkin 20
about the lines of weakness 30, 30', 34 increase the stiffness of the sanitary napkin 20,
thereby reducing occurrences of foldover which diminish the target area. This

arrangement is particularly advantageous on relatively long sanitary napkins 20.
In use, the sanitary napkin 20 can be held in place by means well known in the art.
35  Preferably the sanitary napkin 20 is placed in the wearer's undergarment and secured
thereto by fastening adhesive. The fastening adhesive is joined to the garment facing
surface of the backsheet 26. Suitable adhesives are Century A-305-IV manufactured by
Century Adhesives Corporation of Columbus, Ohio; Instant Lock 34-2823 manufactured
by the National Starch and Chemical Company of Bridgewater, New Jersey and
40 XG-0176-111 manufactured by 3 Sigma of Covington, Ohio. The fastening adhesive may
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backsheet 26. The f| rst major face is on the tension side of the absorbent
. core 28 when it-35--isdeformed to a convex upwards configuration. Several

| i nes of weakness are dis osed | the core 28 on the first mmjor face.
The sanitary napimnShEe)Hh 12 eE}‘nt erlines, -a longitudinal centerline 0-0

and a Iateral i‘\ A. The term "l ongitudinal" as used herein,
refers to a |ine, irection in the plane of the sanitary
napki n 20 t hat is enera ly aligned with (e.g., 40 approxi mately parall el

to) a vertical plane which bisects a stamnding wearer into left and
REPLACEMENT SHEET

5 be covered with any commercially available release liner commonly used for such
purposes.
To maintain the W-shaped cross section, a preferred panty fastening adhesive has a
V-shape, symmetric about the longitudinal centerline O-0, and which radiates outwardly
therefrom as either end of the sanitary napkin 20 is approached. A particularly preferred
10  arrangement for such fastening adhesive is disclosed in commonly assigned U.S. patent
application Serial No. 07/915,134 filed July 23, 1992, in the names of Hines et al., and the
corresponding international application PCT/US92/06054.
The sanitary napkin 20 may further comprise additional lines of weakness (not
shown) having a V-shape and adapted to be disposed in the rear of the sanitary napkin 20
15 as it is worn. Such additional lines of weakness may also be symmetric about the
longitudinal centerline O-O, and radiate outwardly therefrom as the end of the sanitary
napkin 20 is approached.
Referring to Figure 6, if desired, the first and second lines of weakness 30, 30' may
intercept the lateral centerline A-A. In this arrangement, the first and second lines of
20 weakness 30, 30' are connected to each other, without requiring intermediate lines of
weakness 30". Such an embodiment may also have third and fourth lines of weakness 34,
which intercept the first and second lines of weakness 30, 30' at the lateral centerline A-A.
Such an arrangement provides two vertices coincident the lateral centerline A-A and
symmetrically opposite the longitudinal centerline O-O.
25 While it will be apparent that many other configurations, combinations and
permutations of the foregoing are feasible, and such variations fall with the scope of the
appended claims. '
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5 5 right body halves~mhen"thé'sanitary napkin 20 is worn. The terns
"transverse" or Iateral as used herein, are interchangeable, and

refer toallne'l"hlaﬁllest ¥9on which lies within the plane of the
‘sanitary napkin ally perpendicular to the |ongitudinal
~direction. The Z- rt hogonal both the |ongitudinal and | ateral
centerlines of th e sanl tary napkin 20 and extends outwardly fromthe

pl ane of the sanitary napkin 20, which 10 13s defined by the |ongitudinal
centerline Q- imgﬁll centerline A-A The | ong edges of the
sanitary na R I8t e aligned with the | ongitudinal axis, are
the | ongit udi na’L sagiitahy napklghmng)d lohgnmdaahtdnwrly’nmﬁlﬁlIﬁ‘te&ﬂcen@?lﬂ)&ﬂﬂﬁg&ﬁ]al Eﬂé?eto
sani tar i ns e
sanitary - Ba8kkfindfnkifl HaﬂadémsganQ%Ing$é%1 1%&{ﬂagig,¥n%ﬁ@ comprising:

| ongi t udi nal s.ad@umew%tmeqtr ansverse ends of the sanitary 15 napkin 20
define its per iaiggaidimpervious backsheeMihd € t he topsheet 24, the backsheet 26,

and, he. bsor SRl e T it GRS S Bl L

products), preferr é@esm%rsarryajwagﬂce roriented i tgwaak said topsheetdaeiCs i seeshdIRMBBF FhdeY

I n oriented toward said backsheet, preferably said sanitary napkin is free of adhesive
joining said core and said topsheet, said first major face having a line of weakness
therein and characterized in that said line of weakness comprises discrete sites, said
line of weakness being longitudinally concave towards said lateral centerline, wherein
said sanitary napkin deforms to a convex upward configuration while in use.

2. A sanitary napkin according to Claim 1 characterized in that said line of weakness comprises
compressed regions in said core and preferably said line of weakness joins said core and said
topsheet.

3. A sanitary napkin according to Claim 1 characterized in that said line of weakness comprises
cuts or slits in said core.

4. A sanitary napkin according to Claims 1, 2, and 3 further comprising second and third lines
of weakness in said core on the opposite sides of said longitudinal centerline and being
laterally concave away from said longitudinal centerline.

5. A sanitary napkin according to Claims 1, 2, 3, and 4 further comprising V-shaped lines of
weakness radiating outwardly from said longitudinal centerline as the end of the sanitary
napkin is approached, and preferably said core further comprises third and fourth lines of
weakness on the opposite sides of said longitudinal centerline and being laterally concave
away from said longltudmal centerline.

6. A sanitary napkin according to Claims 1, 2, 3, 4, and 5 further comprising flaps for
attachment to the undergarment of a wearer, characterized in that said flaps are joined to
said backsheet inboard of said longitudinal side margins of said sanitary napkin, said sanitary
napkin further comprising two lines of weakness symmetrically opposite about said
longitudinal centerline and oriented concave outward therefrom, said further lines of
weakness having a vertex juxtaposed with said lateral centerline.
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U.S. Patent 4,950,264, "Thin, Flexible Sanitary Napkin" issued to Gshorn on
- August 21, 20 1990; U.S:Patent 4,425,130, "Conpound Sanitary Napkin"

i ssued to DesMarai s on Jan ary 10, 1984; U.S. Patent 4,321, 924,

"Bor dered Di sposaifvhieShags e[dl cle" issued to Ahr on March 30,
1982; U.S. Patent 4, L ped Sanitary Napkin Wth Fl aps".

I ssued to Van Tilb | 8, 1987. Each of these patents are hereby
i ncor por at ed herein by reference. Figiwse 1 shows a preferred

enbodi ment of the sanitary napkin 20 in 25 which the topsheet 24 and the
backsheet 26 have | ength and w dth di nensions generally | arger than

those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the Rdges saditah eapkirs accortiig oo Claird$ 11 0, 8,h4r £ bandf © whereat séi’@'séiu@@rﬁdp‘mxs
of the pe r t core
28 may be any a ek e%ta kw Sh eﬁ%é&ggg%{oéﬁg §?:>Sg ‘r)\gl;atf)r? ! %’gssuFeat? ﬁﬁ%g“ﬂ‘ﬁsq’éﬂ&s
(e.g., nenses a\M@FQFr uri ne) The absorbent core 28 may be manuf actured

in a wide vari ety of sizes and shapes (e.g., rect angul ar oval , hourgl ass,
dog bone, asymmetri.c, etc,. nd, fro e v

i qui d- abso¥berft ® ﬂ’éa& papkii gk Hfﬂﬁﬁ s’g s rp 3485 n‘? a fgﬂéﬁﬁnﬁg ig fhat said
ot her absor bentbagksheet| has ag unwardly cmnmdrmrrfach omﬂedotdwprdﬁsadqcmm and an outwardly

general l'y referg Jﬁqtegosmc@bg%&ka .t Eét%”mde%hgﬁ nbfefs ﬁ%l %mm ﬁP R Relter, said

materials inclu cr u,osewa d Mer s
i ncl udi hg cof orﬁ‘h‘“ %gmlghﬁe; ersqomppgﬁgatnpso heswe or attachment of the sanitary napkin to

the undergarment of the wearer, said strips of adhesive radiating outwardly from the
longitudinal centerline, towards an end of the sanitary napkin.

9. A sanitary napkin having 2 longitudinal centerline and a lateral centerline orthogonal thereto,
and having longitudinal side margins and transverse ends, said sanitary napkin comprising:
~ aliquid pervious topsheet; a liquid impervious backsheet; andan absorbent core intermediate
said topsheet and said backsheet, characterized in that saidabsorbent core and said topsheet
are joined together at discrete sites forming a line of weakness symmetric about said
longitudinal axis and longitudinally. concave towards said lateral centerline, preferably
further comprising a second line of weakness concave towards said first line of weakness
and concave towards said lateral centerlinie. '

10. A sanitary napkin according to Claim 9 characterized in that said discrete sites are bilaterally
 staggered about said line of weakness. |

* [ L ] $ *
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~nodi fied or cross-linked cellulosic fibers; synthetic fibers such as
.crinped pol yester or pol yol efin fibers; peat nobss; tissue including
ti ssue waps and tissue | am nates; absorbent f oans; absor bent
sponges; superabsorbent polyners; absorbent gelling materials; or any

equi val ent material or conbinations of materials, of-mxtures—of-these: A
particularly .40 preferred absorbent core 28 is nade of thermally bonded
airlaid material having This Sheet Has Been Replaced
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5 approximately 15 percent synthetic fibers. Synthetic fibers are

‘preferred due to the ease with which they fuse together to join the
core 28 and topsheet 24 as described bel ow. A particularly preferred
synthetic fiber is a bi-conponent material having a pol yet hyl ene -
sheath and a pol ypropyl ene center. The configuration-ane-- -
construction of the absorbent core 28 may al so be varled 10 (e.g., the
absorbent core 28 may have varying caliper zones (e.g., tgglﬁgaﬁmkm’ce
be thicker in the center), hydrophilic gradients, sup

gradi ents, or |lower density and | owgf/4average basis mel

zones; or may conprise one or nore |ayers or structures

absor bent capacity of the absorbent core 28 shoul d, however,

conpatible with the design | oading and thg¢ |ntended use of the sanitary
napkin 20. 15 Further, the size and capacity of the absorbent
core 28 may be varied to acc t uses such as

i ncontinence pads, pantyggkners/regul ar Eanitary napki ns, or
over ni ght sanitary napkins. The backsheet\ 26 is inpervious to
liquids and is preferably mamgfactured frpma thin plastic film

al t hough ot her flexible Iiquifd\j npervious! materials y al so be used. As
used 20 herein, the term"fllexNple" refers to materia s which are
conmpliant and will readily confor 30

datejdiffe
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to the general shape and contours of the human body. The backsheet 26
‘prevents exudat es absorbed and contained in the absorbent core 28 from
wetting the clothing and beddi ng of the wearer. The backsheet 26 nmay
“alternatively conprise a filmcoated nonwoven material. Preferably, -
t he backsheet 26 is a polyethylene filmhaving a thickness 25 of from
about 0.012 mMm (0.5 ml) to about 0.051 M (2.0 mls). rgp‘l,e@mgBeenRepmed
pol yet hyl ene films are manufactured by C opay COrpor

C ncinnati, Chio, under the designation 161- 0001, ana“mnm ﬂﬂ%ﬂl‘
Corporation, of Terre Haute, |ndiana, und4the designati 85.
The backsheet 26 has an inwardly oriented surface oriented towards the
absorbent 30 core 28 and an outwardly oriented surface opposed thereto.
The outwardly oriented surface of the backsheet 26 faces, and in use
contacts, the undergarnent of the wearer. |f desired, strips of
adhesi ve may be joined to the outwardl } surface of the backsheet

26 to facilitate attachnment of . the nitary napkn 20 to the undergarnment
of the wearer. The topgheet 24 |is conplN\ant, soft feeling, and
non-irritating to the wearer's in. 35 Hurther, the topsheet 24 is liquid
pervious permtting liquids (e.f., nenses ,and/or urine) to readily
penetrate through its thicknesg. A suitablle topsheet 24 may be manuf act ured

from apertured forrmgbfll , foans, gr woven and|nonwoven materials
conprised of natural or

34

Fig. 4

34

Fig. 5

26
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-synthetic fibers. A preferred topsheet 24 conprises an apertured forned
filmas descri bed in U S Patent 3,929,135, entitled "Absorptive

" Structures Having Tapered Capillaries," 40 which issued to Thonpson on
“Decenber 30, 1975; U.S. Patent 4,324,246 entitled

7 5 "Di sposabl e Absorbent Article Having A Stain Resistant Topsheet,"
whi ch issued to
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“Mul lane, et al. on April 13, 1982; U.S. Patent 4,342,314 entitled
""Resilient Plastic Wb Exhi b| ting Fiber-Li ke Properties,” which rssued
to Radel et al. on August 3, 1982; U. S Pat ent 4, 463, 045 entltle‘ﬁ
“"Macroscopi cal | y Expanded Three- Di nensi onal Pl astic Wb 4
Non- G ossy Vi si bi;.\Gaurface and Cloth-Like Tactile | npression," &g
10 to Ahr et al July 31, ,”&ﬁﬂi&ﬁ%i’ P06, 394 enee
"Multila ' [ 9
b Y SiNTERNXTRINAL APPLICAF’I‘IblmPUB‘ 13 lhélﬁﬂﬁ THE £ f@lln gpgpg@glﬁbk 1%5&3 e
The pr ¢t} Interpational Batent Classification P : { he pr ds enf (1D insepmtionglrPublisatibiunfber Med fWOT95/07674
descri Hed AGIF 13/15 one or nore of the aﬁl@ov{&)&atents and mar ket ed by

Procter| & Ganble Conpany of 15 G nginna figpal Publicgtpn WAVE”W"&P‘”””M%)
i nvention de< and cl ai ned hereln

sani t arly, 0 For_ t he
it is |or(2e1 %%r"@ 5"[]'“???3“{" 'sheet - S B8 ﬁéh%?@uﬁﬁg%g}ﬁﬁ% %ﬁ?%
can be {jm) neﬂmﬁmmtmei i C TScfisib& 1®i(ot®@4)c bsor hahim RU

enbodi nfent s descri bed herein, the topsheetUAZHZa@ﬁEdeenmeﬁTZ& gg. BK,Es
j oi ned |2do) HRALIDAKOUS OF di scont i nuous | i negx E E@iﬁ% Poigilry

enbossi|ng pl@irashavi noie3epatitef BR3q160993) t argper at un’c#
degreeq C. The enbossing plates nmay be used to apply pressure to t he

topsheetm%,ppm: COe ngcmgaghGMngoﬁyAwyk Slisegt erials, for about 10

seconds. [US/US]; One Procter & Gamble Plaza, Cincinnati, OH Without international search report and to be republished
45202 (US). upon receipt of that repori.

(72) Inventors: HINES, Letha, Margie; 320 East Mills Avenue,
Cincinnati, OH 45215 (US). OLSEN, Robb, Eric; 3214
Grischy Lane, Cincinnati, OH 45208 (US).

(74) Agents: REED , T., David et al; The Procter & Gamble
Company, 5299 Spring Grove Avenue, Cincinnati, OH
45217 (US).

(54) Title: SANITARY NAPKIN HAVING CORE PREDISPOSED TO A CONVEX UPWARD CONFIGURATION
(57) Abstract '

A sanitary napkin which deforms to a convex upwardly shaped cross section. The
sanitary napkin has a line of weakness which is symmetric about the longitudinal axis and
longnmdmally concave towards the lateral centerline. In a pxefened embodiment, the line
of weakness is discontinuous and comprises discrete sites joining the topsheet and core.
The discrete sites may be bilaterally staggered about the line of weakness T.
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The backsheet 26 and the topsheet 24 are positioned adjacent t Nydyh Js Sesand

-second maj or faces of the core 28 respectively, so that the core 28 is
i nternmedi ate the backsheet 25 26 and topsheet 24. The backsheet 26 and
topsheet 24 are preferably joined thereto and to each other by

attachnment nmeans (not shown) such as are well known in the pri:
Adhesi ves whi ch have been found to be satisfactory attach anERbQGEMENTa SHEET

manuf act ur ed by H B. Fuller Conpany of St. Paul, M nnespta under—tThe
desi gnati on HL-1258 or H 203 1. The attachnment neans Il preferabiop
conprise an open pattern network of 30 filaments of adhesipelas is

Cont ai nnent Garrrent " whi ch |ssued':~--' o ety al gcon Nakch 4, 1986, and
whi ch i%s i ncor por at ed heVe1 ef ’ ~Aint<re§ nat iive attachment
nmeans conprise heat, pressure,y @Iw@amc mechani cal
bonds. In an altet n 5 qt A8 m‘fes‘,ent I nventi on,
the sanitary napkin 20 has 35 n/quf aps (:,n & éhpv@)hdeac of which extend
| ateral ly beyond the | ongi tqul nal side rfaLrg S“of "t He sani tary napkin

20. The flaps are conflgured}tQ dmp@ Qv.er.

the‘Qqu s of the wearer's
undergarnment. The fl aps hel pt pr,e,vent oo S AG

enstrual ifluid, preferably

by formng a doubl e wall ed barrier along the edges of the
under ggg MENtSANPEAR l@i\ﬁ{ﬁm 6'CORE PREDISPOSED NYEX UGyt means
on the garnent surface so that te%ﬁamen ded

15
FIELD OF THE INVENTION
This invention relates to sanitary napkins, more particularly to sanitary napkins which
improve body contact through a convex upward facing configuration, and more particularly
to such sanitary napkins having a core with lines of weakness therein.
20 -

BACKGROUND OF THE INVENTION
Sanitary napkins are well known in the art. Sanitary napkins intercept menses upon
discharge, and thereby protect the clothing and bedding of the wearer from soiling due to the
menses. However, oftentimes the sanitary napkin can shift in use and the menses will not hit
25  the target area. Additionally, improved menses interception can occur if the sanitary napkin
is in close contact with the body of the wearer. .
Several attempts have been made in the art to improve body contact with the wearer,
and hence absorb menses upon discharge and thereby minimize soiling by providing a
sanitary napkin having a convex upward configuration. Examples of such attempts are
30 illustrated in U.S. Patents 2,747,575 issued May 29, 1956 to Mercer; 3,343,543 issued
September 26, 1967 to Glassman; 5,171,302 issued December 15, 1992 to Buell; and
5,197,959 issued March 30, 1993 to Buell The two patents issued to Buell are
incorporated herein by reference. However, Glassman suffers from drawbacks which are
significant in sanitary napkins successfully commercialized today, and further improvements
35  are possible over Buell.
' For example, Mercer requires the sanitary napkin to have stitching through its
thickness to achieve a longitudinal medial hump. Stitching a sanitary napkin according to
today’s construction is simply infeasible due to the materials now utilized. Also this process



8 ; 5 underneath the crotch of the undergarnent. In this way the fl aps
serve to keep the sanitary napkin 20 properly positioned
The flaps nmay be constructed of various materials including jgee

for the

| am nat e having tissue in
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t opsheet 24, backsheet 26, conbi nations thereof Efmav
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is prohibitively slow and costly.

Glassman requires the sanitary napkin to have longitudinal troughs on the top surface
of the sanitary napkin formed by mechanical compression or cutting slits. This sanitary
napkin further has a compression formed continuous groove which may or may not include
the moisture resistant covering on the back of the sanitary napkin. The groove allows the
sanitary napkin to fold into an inverted U-shape. The longitudinal groove, however, does
not promote concave cupping of the front of the sanitary napkin around the mons pubis of
the wearer and does not fit into the gluteal groove. More importantly, the continuous
longitudinal groove prevents the sanitary napkin from having resiliency. Resiliency is the
ability of the sanitary napkin to return to an uncompressed configuration when external
deformation forces, such as the lateral pressure of the wearer's thighs, are removed. It is
important that the sanitary napkin have resiliency, in order that the target area remain as
large as possible, and menses does not strike the clothing of the wearer. Furthermore, the
compressed groove will have a lower rate of absorbency or a lesser capacity.

Buell teaches a sanitary napkin having a deformation element with flexure hinges.
The deformation element is a moldable substance such as foam and may be reformable or
resilient. The deformation element and hence the sanitary napkin deforms into a W-shaped
cross-section in response to lateral pressure from the wearer's thighs. The deformation
element, similar to the Mercer stitching, requires an additional component to be added to the
sanitary napkin, thus increaéing its cost.

Furthermore, none of these attempts are suitable with particular sanitary napkins
which today are commercially successful. Today's sanitary napkins frequently incorporate
superabsorbents, have a caliper less than 5 millimeters, and frequently a caliper less than 3
millimeters. Such a sanitary napkin cannot readily be stitched, as taught by Mercer, due to
the materials are too thin and lack strength sufficient to support the stitching. Stitching in
the Z-direction is infeasible, as well as prohibitively slow énd'costly. Similarly, sanitary
napkins will neither form a cup shape around the mons pubis of the wearer, nor be resilient if
grooved on the underside because they are too flexible along the entire longitudinal length.
Finally, a deformation element cannot be added to such a sanitary napkin as the caliper
would significantly increase. Increased caliper increases the wearer's awareness of the
sanitary napkin and decreases her comfort.

Accordingly, it is an object of this invention to provide a sanitary napkin which
provides a convex upwardly facing cross-section. It is further an object of this invention to
provide a sanitary napkin which is concave towards the mons pubis of the wearer. It is
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15 In a preferred embodiment, the first line of weakness is formed by a series of discrete
sites. The discrete sites may join the topsheet and core by heat, compression, or a
combination thereof.

The sanitary napkin may also have a second line of weakness concave towards said

first line of weakness and concave towards the lateral centerline. The sanitary napkin may
20  have yet additional lines of weakness concave away from the longitudinal centerline.

The first and second lines of weakness allow the sanitary napkin to deform to a
convex upward configuration at the vaginal orifice and gluteal groove, and a concave
upward configuration around the mons pubis of the wearer. The additional lines of
weakness allow the sanitary napkis to deform to a W-shaped cross section in response to

25 lateral pressure from the thighs of the wearer.

.BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top plan view of a sanitary napkin according to the present invention
~ shown partially in cutaway and having a continuous line of weakness;
30 Figure 2 is a top plan view of a sanitary napkin according to the present invention
having two discontinuous lines of weakness;
Figure 3 is a vertical sectional view taken along line 3-3 of Figure 2;
Figure 4 is a top plan view of an alternative embodiment of the present invention
having additional lines of weakness -oriented convex outwardly from the
35 longitudinal centerline;
Figure 5 is an end view of the sanitary napkin of Figure 4 deformed to a convex
upwards configuration with a W-shaped cross section; and
Figure 6 is a top plan view on an alternative embodiment, similar to Figure 4, and
having both the first and second lines of weakness intercept the lateral centerline.
40
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a sorben artic hey are mtended to be d:scarded after a single use, and, preferably,
to be recycled, composted or otherwise disposed of in an environmentally compatible
manner). A “unitary" absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so that they do not require

separate manipulative parts like a separate holder and pad. A preferred embodiment of a

 unitary disposable absorbent article of the present invention is the catamenial pad, sanitary

napkin 20, shown in Figure 1. As used herein, the term "sanitary napkin" refers to an
absorbent article which is worn by females adjacent to the pudendal region, generally
external to the urogenital region, and which is intended to absorb and contain menstrual
fluids and other vaginal discharges from the wearer's body (e.g., blood, menses, and
urine). Interlabial devices which reside partially within and partially external of the
wearer's vestibule are also within the scope of this invention. It should be understood,
however, that the present invention is also applicable to other feminine hygiene or
catamenial pads such as panty liners, or other absorbent articles such as incontinence pads,
and the like.

Figure.1 is a plan view of the sanitary napkin 20 of the present invention in its flat-
out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20 and with the portion of the sanitary napkin 20 which
faces or contacts the wearer, oriented towards the viewer. As shown in Figure 1, the
sanitary napkin 20 preferably comprises a liquid pervious topsheet 24, a liquid impervious
backsheet 26 joined with the topsheet 24, and absorbent core 28 positioned between the
topsheet 24 and the backsheet 26. The absorbent core 28 has two major faces, a first
major face oriented towards the topsheet 24 and a second major face oriented towards the
backsheet 26. The first major face is on the tension side of the absorbent core 28 when it
is deformed to a convex upwards configuration. Several lines of weakness are disposed in
the core 28 on the first major face.

The sanitary napkin 20 has two centerlines, a longitudinal centerline O-O and a
lateral centerline A-A. The term "longitudinal" as used herein, refers to a line, axis or
direction in the plane of the sanitary napkin 20 that is generally aligned with (e.g.,
approximately parallel to) a vertical plane which bisects a standing wearer into left and
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right body halves when the sanitary napkin 20 is worn. The terms “transverse" or “lateral”
as used herein, are interchangeable, and refer to a line, axis or direction which lies within
the plane of the sanitary napkin 20 and is generally perpendicular to the longitudinal
direction. The Z-direction is orthogonal both the longitudinal and lateral centerlines of the
sanitary napkin 20 and extends outwardly from the plane of the sanitary napkin 20, which
is defined by the longitudinal centerline O-O and lateral centerline A-A.

The long edges of the sanitary napkin 20, which are aligned with the longitudinal
axis, are the longitudinal side margins of the sanitary napkin 20. The ends of the sanitary
napkin 20 joining the longitudinal side margins are the transverse ends of the sanitary
napkin 20. Collectively the longitudinal side margins and transverse ends of the sanitary
napkin 20 define its periphery.

While the topsheet 24, the backsheet 26, and the absorbent core 28 may be
assembled in a variety of well known configurations (including so called “tube* products
or side flap products), preferred sanitary napkin configurations are described generally in
U.S. Patent 4,950,264, “Thin, Flexible Sanitary Napkin" issued to Osborn on August 21,
1990; U.S. Patent 4,425,130, "Compound Sanitary Napkin" issued to DesMarais on
January 10, 1984; U.S. Patent 4,321,924, "Bordered Disposable Absorbent Article" issued
to Ahr on March 30, 1982; U.S. Patent 4,589,876, “Shaped Sanitary Napkin With Flaps"
issued to Van Tilburg on August 18, 1987. Each of these patents are hereby incorporated
herein by reference. Figure 1 shows a preferred embodiment of the sanitary napkin 20 in
which the topsheet 24 and the backsheet 26 have length and width dimensions generally
larger than those of the absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond the edges of the absorbent core 28 to thereby form not only portions of the
periphery but also side flaps.

" The absorbent core 28 may be any absorbent means capable of absorbing or
retaining liquids (e.g., menses and/or urine). The absorbent core 28 may be manufactured
in a wide variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of liquid-absorbent materials commonly used in
sanitary napkins and other absorbent articles such as comminuted wood pulp which is
generally referred to as airfelt. Examples of other suitable absorbent materials include
creped cellulose wadding, meltblown polymers including coform; chemically stiffened,
modified or cross-linked cellulosic fibers; synthetic fibers such as crimped polyester or
polyolefin fibers;, peat moss; tissue including tissue wraps and tissue laminates; absorbent
foams; absorbent sponges; superabsorbent polymers; absorbent gelling materials; or any
equivalent material or combinations of materials, of mixtures of these. A particularly
preferred absorbent core 28 is made of thermally bonded airlaid material having
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structures). The total absorbent capacity of the absorbent core 28 should, however, be
compatible with the design loading and the intended use of the sanitary napkin 20.
Further, the size and absorbent capacity of the absorbent core 28 may be varied to
accommodate different uses such as incontinence pads, panty finers, regular sanitary
napkins, or overnight sanitary napkins.

The backsheet 26 is impervious to liquids and is preferably manufactured from a thin
plastic film, although other flexible liquid impervious materials may also be used. As used
herein, the term "flexible" refers to materials which are compliant and will readily conform
to the general shape and contours of the human body. The backsheet 26 prevents
exudates absorbed and contained in the absorbent core 28 from wetting the clothing and
bedding of the wearer- The backsheet 26 may alternatively comprise a film-coated
nonwoven material. Preferably, the backsheet 26 is a polyethylene film having a thickness
of from about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils). Exemplary polyethylene
films are manufactured by Clopay Corporation of Cincinnati, Ohio, under the designation
161-0001, and by Tredegar Corporation, of Terre Haute, Indiana, under the designation
XP-39385.

The backsheet 26 has an inwardly oriented surface oriented towards the absorbent
core 28 and an outwardly oriented surface opposed thereto. The outwardly oriented
surface of the backsheet 26 faces, and in use contacts, the undergarment of the wearer. If
desired, strips of adhesive may be joined to the outwardly facing surface of the backsheet
26 to facilitate attachment of the sanitary napkin 20 to the undergarment of the wearer.

The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's skin.
Further, the topsheet 24 is liquid pervious permitting liquids (e.g., menses and/or urine) to
readily penetrate through its thickness. A suitable topsheet 24 may be manufactured from
apertured formed films, foams, or woven and nonwoven materials comprised of natural or

- synthetic fibers. A preferred topsheet 24 comprises an apertured formed film as described

40

in U.S. Patent 3,929,135, entitied "Absorptive Structures Having Tapered Capillaries,”
which issued to Thompson on December 30, 1975, U.S. Patent 4,324,246 entitled

¥ by
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Patent 4,463,045 entitled "Macroscopically Expanded Three-Dimensional Plastic Web
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile Impression," which issued
10 to Ahret al. on July 31, 1984; and U.S. Patent 5,006,394 entitled *Multilayer Polymeric
Film," which issued to Baird on April 9, 1991. Each of these patents is incorporated
herein by reference.

The preferred topsheet 24 for the present invention is the formed film described in
one or more of the above patents and marketed by The Procter & Gamble Company of
15  Cincinnati, Ohio as "DRI-WEAVE" for sanitary napkins 20. For the invention described
and claimed herein, it is preferred that the topsheet 24 be synthetic, so that the topsheet 24
can be joined to synthetic fibers of the absorbent core 28 by heat. For the embodiments
described herein, the topsheet 24 and the core 28 may be joined at continuous or
discontinuous lines of weakness 30, 30' using embossing plates having a surface
20  temperature of about 149 to 177 degrees C. The embossing plates may be used to apply
pressure to the topsheet 24 and core 28, each having synthetic materials, for about 10
seconds. |
The backsheet 26 and the topsheet 24 are positioned adjacent the first and second
major faces of the core 28 respectively, so that the core 28 is intermediate the backsheet
25 26 and topsheet 24. The backsheet 26 and topsheet 24 are preferably joined thereto and
to each other by attachment means (not shown) such as are well known in the art.
Adhesives which have been found to be satisfactory attachment means are manufactured
by H. B. Fuller Company of St. Paul, Minnesota under the designation HL-1258 or
H-2031. The attachment means will preferably comprise an open pattern network of
30 filaments of adhesive as is disclosed in U.S. Patent 4,573,986 entitled "Disposable Waste-
Containment Garment," which issued to Minetola et al. on March 4, 1986, and which is
incorporated herein by reference. Alternative attachment means comprise heat, pressure,
ultrasonic, and dynainic mechanical bonds.
In an alternative embodiment of the present invention, the sanitary napkin 20 has
35  two flaps (not shown), each of which extend laterally beyond the longitudinal side margins
of the sanitary napkin 20. The flaps are configured to drape over the edges of the wearer's
undergarment. The flaps help prevent soiling by menstrual fluid, preferably by forming a
double walled barrier along the edges of the undergarment. The flaps are preferably
provided with attachment means on the garment surface, so that they can be folded back
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topsheet 24, backsheet 26, combinations thereof, and may be a laminate having tissue in
the center. Further, the flaps may be a separate element attached to the mairi body of the

10  sanitary napkin 20 or can comprise extensions of the topsheet 24 and/or backsheet 26.
Preferred flaps may be made in accordance with U.S. Patents 4,589,876 issued
May 20, 1986 to Van Tilburg or 4,687,478 issued August 18, 1987 to Van Tilburg. Both
of these patents are incorporated herein by reference.

The flaps extend outwardly from ;i proximal end joined to the sanitary napkin 20 at a

15 distal edge. For the embodiments described herein, it is preferable that the proximal ends
of the flaps be joined to the garment facing surface of the backsheet 26 of the sanitary
napkin 20 at a location inboard of said longitudinal sides of said sanitary napkin 20.

The first major face of the sanitary napkin 20 has a first line of weakness 30 therein.

The line of weakness 30 may be continuous or discrete. The line of weakness 30 may be

20  made in any number of ways, such as by compression or by cutting into the core 28 of the
sanitary napkin 20. The sanitary napkin 20 deforms or bends about the fine of weakness
30.

The first line of weakness 30 is preferably longitudinally concave. By "longitudinally
concave” it is meant that the line of weakness is symmetric about the longitudinal axis and

25 concave in the longitudinal direction. More particularly, the line of weakness 30 is
longitudinally concave towards the lateral centerline A-A of the sanitary napkin 20.

The first line of weakness 30 allows the sanitary napkin 20 to conform to a convex
upward configuration, particularly the portion of the sanitary napkin 20 intercepted by the
concavity of the line of weakness. This arrangement allows the sanitary napkin 20 to

30 deform to a convex upward configuration at the vaginal orifice, in response to lateral
pressure imposed by the thighs of the wearer.

The first line of weakness 30 which is longitudinally concave towards the lateral
centerline A-A should be oriented to the front of the sanitary napkin 20 as it is worn. This
wearing arrangement allows the sanitary napkin 20 to form a concave upward

35  configuration around the mons pubis of the wearer.

The first line of weakness 30 forms an included angle © with the longitudinal axis
0-0 of about 15 to about 50 degrees, preferably about 20 degrees. For the embodiments
described herein having a sanitary napkin 20, "having an overall longitudinal length of
about 21 centimeters, the first line of weakness 30 may have a length of about 2.5 to about

40 6.0 centimeters, as measured from the vertex on the longitudinal centerline O-O to the
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15  convergent/divergent if the first and second lines of weakness 30, 30' do not. extend
equally from the longitudinal centerline O-O.

Referring to Figure 2, the second line of weakness 30' which is longitudinally
concave towards the lateral centerline A-A is disposed in the rear of the sanitary napkin 20
as it is worn. This arrangement allows the sanitary napkin 20 to be wom in either

20  orientation without the wearer having to consider whether or not she is putting it on
properly or backwards. This arrangement provides two lines of weakness 30, 30', which
may be symmetrically opposite about the lateral centerline A-A and are preferably
symmetrically opposite about the longitudinal centerline 0-O. Of course, as discussed
below, the symmetry of the first and second lines of weakness 30, 30' does not preclude

25 the sanitary napkin 20 according to the present invention from comprising additional lines
of weakness 34 as illustrated in Figure 4.

The first and second lines of weakness 30, 30' in Figure 2 are defined by a series of
discontinuous sites. The regions intermediate the discrete sites 36 are not weakened by
compressing or cutting as described herein.

30 A discontinuous line of weakness 30, 30', or 34 as shown in Figures 2 - 4 provides
advantages over a continuous line of weakness 30, 30', 34. For example, either a
continuous or a discontinuous line of weakness 30, 30', 34 will cause the sanitary napkin
20 to preferentially deform to the convex upward configuration described above.
However, the inflection point at the discontinuous line of weakness 30, 30', 34 typically

35  occurs at a vertex. A sharp vertex at the inflection point is generally not desirable because
it destroys, or at least minimizes, the resiliency of the sanitary napkin 20 and further is less
comfortable to the wearer and excessively compresses the core 28, resulting in a lesser
absorbency rate or capacity.

Further, the uncompressed areas between the discrete sites 36 maintain their

40 absorbency. The discrete sites 36 which comprise the first and second lines of weakness
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24 consumers' aesthetic preference for feminine, round shapes. Furthermore, the absence of
sharp corners on the discrete sites 36 minimizes the tendency of the topsheet 24 to tear or
otherwise have undesirable stress concentrations in the topsheet 24 and core 28. If circles

10  are selected for the shape of the discrete sites 36, the circles may range in diameter from
about 1.5 to about 2.0 millimeters for the embodiments described herein, and may be
spaced approximately 5 millimeters apart center to center. The discrete sites 36 may, for
the embodiments described herein, be approximately 1 millimeter deep, extending through
the topsheet 24 into the absorbent core 28. This arrangement provides the advantage that

15 the adhesive commonly used to join the topsheet 24 and the core 28 may be eliminated, so
that the sanitary napkin 20 is free of such adhesive.

Alternatively, additional discrete sites 36' may be dispersed throughout a portion of
or the entirety of the first major face of the core 28, without conforming to or being
juxtaposed with a particular line of weakness 30, 30', 34. In this embodiment, the lines of

20  weakness 30, 30, and 34 may be formed by a higher density of discrete sites 36. The
discrete sites 36 preferably comprise not more than about five percent of the surface area
of the core 28.

Alternatively, as illustrated in Figure 2, it is more preferred that the discrete sites 36
which comprise the lines of weakness 30, 30, 34 and any other discrete sites 36 present in

25  the sanitary napkin 20 be limited to the central trisection of the sanitary napkin 20. For a
sanitary napkin 20 having a core 28 with a longitudinal Iengtﬁ of about 16 to about 21
centimeters, the discrete sites 36 which comprise the line of weakness and any other
discrete sites 36 which weaken the core 28 should be limited to the region about 35 to
about 55 millimeters on either side of the lateral centerline A-A.

30 The discrete sites 36 may be bilaterally staggered about the theoretical line of
weakness T as shown. By bilaterally staggered it is meant that the theoretical line of
weakness T (having no thickness) passes between the centers of the discrete sites 36
which define the line of weakness 30, 30". Of course, segments of the discrete sites 36
may overlap the theoretical line of weakness T but the centers of the discrete sites 36 do

35 not. This arrangement provides the advantage that a more gradual axis of bending occurs,
improving the resiliency of the sanitary napkin 20 and its ability to return to provide the
full target area for the wearer.

Referring to Figure 3, in a particularly preferred embodiment, the discrete sites 36
are caused by compression of the core 28 coincident with heat. This arrangement joins the

40  core 28 to the topsheet 24 at the discrete sites 36. Joining the core 28 and topsheet 24
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_not be restricted to the area of the sanitary napkin 20 intercepted by the lines of weakness

10 30, 30", 34, as would be the case if a continuous line were compressed into the sanitary
napkin 20. However, either continuous or discontinuous lines of weakness 30, 30', 34
which join and integrate the topsheet 24 and core 28 provide for more rapid absorption of
menses deposited on the topsheet 24.

Referring to Figure 4, the sanitary napkin 20 may comprise third and fourth lines of

15 weakness 34 disposed on opposite sides of the longitudinal centerline 0-O and oriented
laterally concave away from said longitudinal centerline O-O. The third and fourth lines of
weakness 34 are symmetrically opposite about the longitudinal centerline O-O. The area
of the core 28 intercepted by the third and fourth lines of weakness 34 deforms upwards at
the longitudinal side margins in response to the lateral pressure from the wearer's thighs.

20 Referring to Figure 5, this arrangement forms a vertex at the third and fourth lines of
weakness 34 so that the sanitary napkin 20 assumes and deforms to 2 W-shaped cross-
section in response to the lateral pressure from the thighs of the wearer. This arrangement
provides the advantage that better conformity to the gluteal groove of the wearer occurs.
This arrangement provides the further advantage that lines of weakness 30, 30", 34 in a

25 relatively thin sanitary napicin 20 having the arrangement shown will provide a concave
upward configuration at the mons pubis, a W-shaped cross section at the vaginal opening,
providing improved introital contact, and a convex upward shape at the gluteal groove.
This arrangement provides the further advantage that menses wicking or flowing in the
lateral direction is inhibited from flowing off the edge of the sanitary napkin 20 and soiling

30 the clothing or bedding of the wearer. Additionally, the bending of the sanitary napkin 20
about the lines of weakness 30, 30', 34 increase the stiffness of the sanitary napkin 20,
thereby reducing occurrences of foldover which diminish the target area. This
arrangement is particularly advantageous on relatively long sanitary napkins 20.

In use, the sanitary napkin 20 can be held in place by means well known in the art.

35  Preferably the sanitary napkin 20 is placed in the wearer's undergarment and secured
thereto by fastening adhesive. The fastening adhesive is joined to the garment facing
surface of the backsheet 26. Suitable adhesives are Century A-305-IV manufactured by
Century Adhesives Corporation of Columbus, Ohio; Instant Lock 34-2823 manufactured
by the National Starch and Chemical Company of Bridgewater, New Jersey and

40 XG-0176-111 manufactured by 3 Sigma of Covington, Ohio. The fastening adhesive may
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shown) having a V-shape and adapted to be disposed in the rear of the sanitary napkin 20
15 as it is worn. Such additional lines of weakness may also be symmetric about the
longitudinal centerline O-O, and radiate outwardly therefrom as the end of the sanitary
napkin 20 is approached.
Referring to Figure 6, if desired, the first and second lines of weakness 30, 30' may
intercept the lateral centerline A-A. In this arrangement, the first and second lines of
20  weakness 30, 30' are connected to each other, without requiring intermediate lines of
weakness 30". Such an embodiment may also have third and fourth lines of weakness 34,
which intercept the first and second lines of weakness 30, 30' at the lateral centerline A-A.
Such an arrangement provides two vertices coincident the lateral centerline A-A and
symmetrically opposite the longitudinal centerline O-O.
25 While it will be apparent that many other configurations, combinations and
permutations of the foregoing are feasible, and such variations fall with the scope of the
appended claims.
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REPL ACENEN'F“%& t.ggn longt]ﬁcﬁrial sigg marag%s%rr]lld T ngr%psgséln s(,a sald ganitary napkin comprising:

a liquid pervious topsheet;

a liquid impervious backsheet; and

an absorbent core intermediate said topsheet and said backsheet, said core having two major
faces, a first major face oriented toward said topsheet and a second major face
oriented toward said backsheet, preferably said sanitary napkin is free of adhesive
joining said core and said topsheet, said first major face having a line of weakness
therein and characterized in that said line of weakness comprises discrete sites, said
line of weakness being longitudinally concave towards said lateral centerline, wherein
said sanitary napkin deforms to a convex upward configuration while in use.

A sanitary napkin according to Claim 1 characterized in that said line of weakness comprises
compressed regions in said core and preferably said line of weakness joins said core and said
topsheet.

A sanitary napkin according to Claim 1 characterized in that said line of weakness comprises
cuts or slits in said core.

A sanitary napkin according to Claims 1, 2, and 3 further comprising second and third lines
of weakness in said core on the opposite sides of said longitudinal centerline and being
laterally concave away from said longitudinal centerline.

A sanitary napkin according to Claims 1, 2, 3, and 4 further comprising V-shaped lines of
weakness radiating outwardly from said longitudinal centerline as the end of the sanitary
napkin is approached, and preferably said core further comprises third and fourth lines of
weakness on the opposite sides of said longitudinal centerline and being laterally concave
away from said longitudinal centerline.

A sanitary napkin according to Claims 1, 2, 3, 4, and 5 further comprising flaps for
attachment to the undergarment of a wearer, characterized in that said flaps are joined to
said backsheet inboard of said longitudinal side margins of said sanitary napkin, said sanitary
napkin further comprising two lines of weakness symmetrically opposite about said
longitudinal centerline and oriented concave outward therefrom, said further lines of
weakness having a vertex juxtaposed with said lateral centerline.

LT
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di scl osed in comopnly assigned U S. patent appl i catli on Seri al
07/915,134 filed July 23, 1992, in the nanmes of Hi nes et{ al
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outwardly therefromas the end of the sanitary napkin 20 is
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A sanitary napkin according to Claims 1, 2, 3, 4, S, 6, and 7 characterized in that said
backsheet has an inwardly oriented surface oriented towards said core and an outwardly
oriented surface opposed thereto and which contacts the garment of the we:arer, said
sanitary napkin further comprising strips of adhesive for attachment of the sanitary napkin to
the undergarment of the wearer, said strips of adhesive radiating outwardly from the
longitudinal centerline, towards an end of the sanitary napkin.

9. A sanitary napkin having a longitudinal centerline and a lateral centerline orthogonal thereto,
and having longitudinal side margins and transverse ends, said sanitary napkin comprising:
a liquid pervious topsheet; a liquid impervious backsheet; andan absorbent core intermediate
said topsheet and said backsheet, characterized in that saidabsorbent core and said topsheet
are joined together at discrete sites forming a line of weakness symmetric about said
longitudinal axis and longitudinally concave towards said lateral centerline, preferably
further comprising a second line of weakness concave towards said first fine of weakness
and concave towards said lateral centerline.

10. A sanitary napkin according to Claim 9 characterized in that said discrete sites are bilaterally
staggered about said line of weakness.

* [+ L L} N *
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- 30, 30" may intercept the lateral centerline A-A. In this arrangenent,
the first and second |ines of 20 weakness 30, 30' are connected to each
other, without requiring internediate | ines of weakness 30". Such an
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A sanitary napkin which deforms to a convex upwardly
shaped cross section. The éanitary napkin has a line of
weakness which is symmetric about the longitudinal axis and
longitudinally concave towards the lateral centerline. In
a preferred embodiment, the 1line of weakness is
discontinuous and comprises discrete sites joining the
topsheet and core. The discrete sites may be bilaterally
staggered about the line of weakness T.
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centerline and a |ateral centerline orthogonal thereto, and havi ng

| ongi tudi nal side margins and transverse ends, said sanitary napkin

conpri si ng: a liquid pervious topsheet; aliquid inpervious
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weakness on the opposite sides of said |ongitudinal centerline and being

laterally concave away fromsaid | ongitudinal centerline. 6. A
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7. A sanitary napkin according to Clainms 1, 2, 3, 4, 5

, and 6 wherein

said sanitary napkin deforns to a Wshaped cross section in response
to lateral pressure fromthe thighs of the wearer . 2 A—-sart-ten
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A sanitary napki n having a | ong| tudi nal centerline and a lateral
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ganitary napkin according to Claim9 characterized in that said discrete
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napkin (20) has a line of weakness (34) which is symmetric about the longitudinal axis (0-0)

and longitudinally concave towards the lateral centerline. In a preferred embodiment, the line
of weakness (34) is discontinuous and comprises discrete sites (36) joining the topsheet {22) h
and core (28). The discrete sites (36) may be bilaterally staggered about the line of weakness
T.
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