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TRISECTION SANITARY NAPKIN

FIELD OF THE INVENTION .
The present invention relates to sanitary napkins, particularly to sanitary
napkins which deform to comfortably fit against and reliably intercept menses from
the wearer.

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 by the menses.

However, sanitary napkins can and do bunch and rope during use. This
occurrence reduces the target area of the sanitary napkin, allowing discharged
menses to soil the undergarment of the wearer and causing wearer discomfort.

One attempt to deal with this problem is to provide the sanitary napkin with a
means for resisting deformation under the action of the wearer's body movements.
Such resistance to deformation is accomplished by -providing a sanitary napkin
having crush resistance. Crush resistance is related to the ability of the napkin to
resist crushing forces applied to the longitudinal side edges of the napkin during use,
in order to reduce unintended bending, twisting, and folding of the napkin. By
making the sanitary napkin crush resistant, allegedly the sanitary napkin does not
bunch or rope during use. A sanitary napkin alleging to have such crush resistance is
taught in U.S. Patent 4,217,901 issued August 19, 1980 to Bradstreet et al.

An improvement to this approach is to provide a sanitary napkin having both
high flexibility and high capacity. Preferably such a sanitary napkin is thin, and
closely conforms to the anatomy of the wearer. A thin, high flexibility, high capacity
sanitary napkin provides the best of all worlds. A relatively thin napkin has less in
use wearer awareness. A high flexibility napkin provides greater wearer comfort,
without being obtrusive under tight clothing. A high capacity napkin can be worn
during all days of the menstrual cycle.

Such a high flexibility, high capacity sanitary napkin conforms to and moves
with the wearer, rather than resisting the actions and forces imposed by the wearer as
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Gne attenpt to deal with this problemis to provide the sanitary napkin
with a neans for resisting deformation under the action of the wearer's
body novenents. 25 Such resistance to deformazion is acconplished by
providing a sanitary napkin having crush resistance. Crush resistance is
related to the ability of the napkin to resist crushing forces applied to
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sanitary napkin whnch is even less crush resistant than those made according to U.S.
Patents 4,950,264 and 5,009,653. Such a sanitary napkin must not provide

15  unintended or uncomfortable resistance to lateral compression from the thighs of the
wearer, and yet still conform to the anatomy of the wearer. One manner in which
this may be accomplished is by longitudinally weakening the sanitary napkin so that a
line of weakness, such as a hinge line, results.

One such attempt in the art provides a longitudinally articulated sanitary

20 napkin as found in U.S. Patent 3,954,107 issued May 4, 1976 to Chesky et al.
However, the Chesky et al. sanitary napkin does not have a generally planar
topsheet. The topsheet is interrupted by a channel having the shape of an inverted T.
This arrangement requires the sanitary napkin to have more thickness than is
necessary, and thereby provides an unduly high degree of wearer awareness.

25 Other attempts have been made in the art to provide longitudinal grooves in a
sanitary napkin. For example, U.S. Patent 4,795,455 issued January 3, 1989 to
Luceri et al. discloses a napkin pad liner having a longitudinal channel embossed
along nearly the entire length of the liner. This arrangement provides a high density
region in the center, allegedly improving longitudinal fluid distribution. However,

30  this arrangement has the drawback that fluid may not properly laterally wick into the
storage areas laterally outboard of the channel.

Other embodiments of Luceri et al. show opposed channels, one on either face
of the napkin pad liner. This arrangement provides the disadvantage that the sanitary
napkin is predisposed to bend either concave up or concave down, causing a less

35 predictable performance.

In a similar attempt, U.S. Patent 4,059,114 issued November 22, 1977 to
Richards discloses an absorbent pad having embossments in the web. This
arrangement again, has the embossments in the top surface of the napkin and relies
upon the fluid handling characteristics noted above. Moreover, a channel embossed

40 in the top of the sanitary napkin predisposes it to bend in a concave upward
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WI t_hout bei ng obtrusive under tight clothing. A high capacity napkin can be
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napkin to fold upwards during use

10 Yet other attempts in the art to provide longitudinal lines of weakness in the
top surface of the sanitary napkin include U.S. Patents 3,343,543 issued September
26, 1967 to Glassman; 3,575,174 issued April 20, 1971 to Mogor; and 4,840,692
issued June 20, 1989 to Kamstrup-Larsen. However, these arrangements all disclose
multiple lines of weakness and/or relatively thick napkins. Multiple lines of weakness

15 may not require the sanitary napkin to buckle along the center. Relatively thick
napkins suffer from the disadvantages noted above.

Yet another attempt in the art to provide a sanitary napkin which is
longitudinally weakened is disclosed in commonly assigned U.S. Patents 5,171,302
issued December 15, 1992 to Buell and 5,197,959 issued March 30, 1993 to Buell.

20  These references disclose a sanitary napkin having a flexure resistant deformation
element which provides the sanitary napkin with a convex upward configuration
when womn. This configuration is maintained due to the lateral pressure from the
wearer's thighs.

Yet other attempts in the art have been made to not rely upon longitudinal

25 embossed channels to improve fluid distribution. For example, U.S. Patent
4,212,302 issued July 15, 1980 to Karami, discloses an absorbent article having
hydrocolloid material in the side margins and end margins, spaced from the fluid
receiving region of the pad. The fluid receiving region is in the central portion of the
pad and is substantially free of the hydrocolloid materials. However, this

30 arrangement suffers from the difficulties associated with having both longitudinal and
transverse hydrocolloid distributions necessary to provide the central region free of
hydrocolloid material. Compounding this problem Karami requires an additional
manufacturing step, i.e., that the surface against which the hydrocolloid materials are
to be placed is first wetted. Even with this additional manufacturing step, if the

35 Karami hydrocolloid material is near the topsheet of the absorbent article, there is a
risk of the hydrocolloid material contacting the skin of the wearer.

Accordingly, it is an object of this invention to provide a sanitary napkin which
does not rely upon crush resistance to maintain the target area. It is further an object
of this invention to, provide a sanitary napkin having differential flexibility, so that

40 lateral hinging occurs in lieu of lateral crush resistance. It is further an object of this
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U S. Patents 4,950,264 and 5,009, 653 are incorporated herein by reference.
However, there remains a need for a thin, high flexibility, high capacity
sanitary napkin which is even | ess crush resistant than those nade
according to U S. Patents 4,950,264 and 5,009, 653. Such a sanitary napkin
must not provide 15 wunintended or unconfortable resistance to |ateral
conpression fromt IWehimxgiOSproﬁdé aganitasy ﬁ@rplmﬁwﬂicly dbessiiot rély upoi embossed lifes for
anat ony of the meagg&i dpfra sthls may be acconplished is by
| ongi tudi nal | y weakeni ng the sam%eny napkin so that a |ine of weakness,
such as a hinge line, results. One such attenpt in the art provides a
longitudinally articulated sanitary 20 napkin as found in U S. Patent
3,954,107 issued May 4, 1976 to Chesky et al. However, the Chesky et al.
sani tary napki n does not have a generally planar topsheet. The topsheet is
interrupted by a channel having the shape of an inverted T. This
arrangenent requires the sanitary napkin to have nore thickness than is
necessary, and thereby provides an unduly hi gh degree of wearer awareness.
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25 : QO her attenpts have been nade in the art to provide |ongitudinal
grooves in a sanitary napkin. For exanple, U S. Patent 4,795, 455 issued
January 3, 1989 to Luceri et al. discloses a napkin pad |iner having a

| ongi t udi nal channel enbossed along nearly the &ntire | ength of the |iner.
Thi s arrangenent provides a high density region in the center, allegedly

I mproving longitudinal fluid distribution. However, 30 this arrangenent

has the drawbacks that fluid may notSUMMARY YOH PHEINVENTIONK into the
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in the web. This ctrisestignskave asegeand thipkness. HEhedirssdhickness of thecentral trisgstionisfiess e
of the napkin and rephd @ife second thickness of the outboard trisections. Absorbent gelling material is
disposed in each of the outboard trisections while the central trisection is
substantially free of absorbent gelling material. When the core is subjected to lateral
pressure it buckles at the central trisection.

15 The absorbent core may comprise a single sheet of tissue, preferably airlaid
tissue. The absorbent core has longitudinal side edges which may be folded back, so
that when the absorbent core is folded back upon itself at the longitudinal side edges,
a two-ply thickness is formed at and defining the outboard trisections while a single
ply thickness defining the central trisection and a gap is formed between the

20 longitudinal side edges of the tissue.

Absorbent gelling materials are disposed in each of the outboard trisections,
while the central trisection is substantially free of absorbent gelling materials.
Preferably the absorbent gelling materials are held in place by adhesive. The
adhesive stiffens the outboard trisections of the core, so that when the core is

25  subjected to laterally applied pressures, it will buckle at the central trisection.

The core is particularly suitable for use in a sanitary napkin. When wormn, the
core, and hence the entire sanitary napkin, will buckle along the central trisection and
assume a convex upward configuration.

30 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top plan view, shown partially in cutaway, of a sanitary napkin
according to the present invention;
Figure 2 is a vertical sectional view taken along line 2-2 of Figure 1 having no
cutaway and showing the core and secondary topsheet in spaced apart
s positions for clarity; and
Figure 3 is the sanitary napkin of Figure 2 while in use and showing the
resulting conformation to the anatomy of the wearer, as the absorbent
core buckles at the central trisection.

40 DETAILED DESCRIPTION OF THE INVENTION
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yponi ithe fluid handling characteristics noted above. Moreover, a channel
enbossed 40 in the top of the sanitary napkin predisposes it to bend in a
concave upward 3. 5 configuration, rather 8 han a preferred convex
upward configuration. A simlar attenpt is found in U S. Patent 4,655, 759
I ssued April 7, 1987 to Romans-Hess et al. which discloses a sanitary
napki n havi ng eitbossedAstsed hedein, thejtermetabsdrbent lattivis" treféfsia ldedced ovhichpbsorb and
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' 10  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 separate manipulative parts like a
15  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
20  other vaginal and other 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

25 incontinence pads, and the like.
Figure 1 is a top plan view of the sanitary napkin 20 of the present invention in
a flat 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
30  Figure 1, the sanitary napkin 20 preferably comprises a liquid pervious topsheet 24, a
liquid impervious backsheet 26 joined to the topsheet 24, and an 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. Preferably. the sanitary napkin 20
35  according to the present invention further comprises an optional secondary topsheet
25. The secondary topsheet 25 is preferably disposed between the absorbent core 28

and the topsheet 24.

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
40 or direction in the plane of the sanitary .napkin 20 that is generally aligned with (e.g.,
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i'sstied June 20, 1989 to Kamstrup-Larsen. However, these arrangenents all
disclose multiple lines of weakness and/or relatively thick napkins.
Mul tiple lines of weakness 15 may not requirg the sanitary napkin to
buckl e along the center. Relatively thick napkins suffer fromthe
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The long edges of the sanitary napkin 20, which are aligned with the

longitudinal centerline O-O, are the longitudinal side margins of the sanitary napkin

15 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®

20 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.

25  Patent 4,589,876, "Shaped Sanitary Napkin With Flaps" issued to Van Tilburg on
August 18, 1987. Each of these patents is 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

30  beyond the edges of the absorbent core 28 to thereby form not only portions of the
periphery, but also side flaps (not shown) if so desired.

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,

35 dog bone, asymmetric, etc.) and from a wide variety of liquid-absorbent materials
commonly used in sanitary napkins, such as tissue, particularly air-laid tissue.
Examples of other suitable absorbent materials include comminuted wood pulp
generally referred to as airfelt, creped cellulose wadding; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;

40  synthetic fibers such as crimped polyester or polyolefin fibers; peat moss; absorbent
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hydrotol |l oid material in the side margins and end margins, spaced fromthe
fluid receiving region of the pad. The fluid receiving region is in the
central portion of the pad and is substantiallysfree of the hydrocolloid
materials. However, this 30 arrangenent suffers fromthe difficulties
associated wth having both |ongitudinal and transverse hydrocolloid
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further an object intenidéd ase 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

15 incontinence pads, panty liners, regular sanitary napkins, or overnight sanitary

napkins.

Referring to Figure 2, the absorbent core 28 comprises three trisections, a

central trisection 31 flanked by two outboard trisections 30. The central trisection

31 preferably lies along and is symmetric about the longitudinal centerline O-O. The

20  outboard trisections 30 are juxtaposed with the central trisection 31 and may form

the longitudinal side edges of the absorbent core 28. The central trisection 31 is

preferably flexible relative to the outboard trisections 30, so that the sanitary napkin

20 can deform at or throughout the central trisection 31 in response to lateral

pressure from the wearer's thighs prior to encountering substantial deformation of
25  the outboard trisections 30.

Preferably the absorbent core 28 comprises an airlaid tissue, C-folded to have a
dual ply thickness in the outboard trisections 30 and a single ply thickness along the
central trisection 31. The outboard trisections 30 are preferably symmetrically
disposed about the longitudinal centerline O-O and are equal in size. The central

30 trisection 31 and outboard trisections 30 need not be equal in width, however. The
central trisection 31 may have a lesser width than the outboard trisections 30, to
ensure sufficient capacity as described below. Also, if the central trisection 31 is
narrower in width than the outboard trisections 30, the sanitary napkin 20 more
readily conforms to the anatomy of the wearer. Furthermore, a narrower central

35  trisection 31 provides the core 28 with greater capacity, and hence greater protection
upon heavy loadings.

For a sanitary napkin 20 according to the present invention the core may have
a width of 50 to 70 millimeters. The central trisection 31 may range from 0 to 30
millimeters in width, and preferably from 5 to 12 millimeters in width, while each

40 outboard trisection 30 may measure from 13 to 35 millimeters in width.
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4iinvéntion to provide a sanitary napkin which does not rely upon enbossed
| i'nes for adequate fluid handling characteristics. 55

SUMVARY OF THE | NVENTI ON The i nvention conprises an absorbent core. The
absorbent core has orthogonal |ongitudinal and | ateral centerlines. The
absorbent core conprises three longitudinally orgented trisections, a
central trisection having a first thickness and

5  Alternatively, the edges of the outboard trisections 30 may abut, may be spaced as
close as 3 millimeters apart, or for the embodiments described herein, may preferably
be spaced apart in a gap 40 of 5 to 12 millimeters, as described above. The gap 40
defines the central trisection 31.
The edges of the outboard trisections 30 may be straight and parallel to the -
10 longitudinal centerline O-O as shown, or may be arcuate. Arcuate edges can either
be concave towards or convex outwards from the longitudinal centerline 0-O. If
this configuration is selected, the absorbent gelling materials 42 should be limited to
the narrowest width of the outboard trisections 30, so that the likelihood of the
absorbent gelling materials 42 becoming free and contacting the skin of the wearer is
15 minimized. Alternatively, the edges may monotonically taper towards either
transverse end of the sanitary napkin 20. _
Preferably, the gap 40 is oriented towards the backsheet 26. This allows the
face of the core 28 oriented towards the topsheet 24 to be generally planar.
The sides of the core may be straight, or may be arcuate in a configuration
20  concave outward from the longitudinal centerline O-O. If an hourglass shaped core
28 having arcuate longitudinal side edges is selected, the core width should be
measured at the narrowest point.
The absorbent core 28 may preferably further comprise absorbent gelling
materials 42 as are well known in the art. Preferably the central trisection 31 is
25  substantially free of absorbent gelling materials 42, in order to enhance fluid
distribution in the longitudinal direction. Also, the potential hazard associated with
absorbent gelling materials 42 directly contacting the skin are reduced if the central
trisection 31 is substantially free of absorbent gelling materials 42. This potential
hazard is possible, aithough unlikely, because the single ply thickness of the central
30 trisection 31 may not allow adequate insulation of the absorbent gelling materials 42
from the pervious topsheet 24. Also, it may be difficult to adhere absorbent gelling
materials 42 to the single ply thickness of the central trisection 31 in a conventional
manufacturing process. If the edges of the outboard trisections 30 abut, the
absorbent gelling materials 42 may be distributed throughout the entire width of the
35 core 28, including the central trisection 31.
The outboard trisections 30 preferably have a double thickness as noted above.
More preferably, the outboard trisections 30 are formed by folding the tissue of the
absorbent core 28 over upon itself at the longitudinal side edges of the absorbent
core 28. By having the material forming the outboard trisections 30 of the absorbent
40 core 28 folded over at the longitudinal edges, the chances of absorbent gelling
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being laterally flanked on each side by an outboard trisection. The
outboard 10 trisections have a second thickness. The first thickness of
the central trisection is less than the second {Jiickness of the outboard
trisections. Absorbent gelling material is disposed in each of the outboard
trisections while the central trisection is substantially free of absorbent
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spray, printed as micropatterns, sprayed in overlappmg or nonoverlapping spiral
loops, or sprayed in a random meltblown pattern. Overlapping spiral loops are
generally preferred because such an arrangement prevents the outboard trisections 30
15 from becoming too stiff and allows good manufacturing control, preventing adhesive

from occurring in the central trisection 31.

The adhesive in the outboard trisections 30 serves three purposes. First, the
adhesive joins together the two plies of the tissue forming the outboard trisections
30, to make a laminate construction. This laminate construction has the effect of

20  stiffening the outboard trisections 30 relative to the central trisection 31. The
stiffening occurs because more plies of tissue are present and because the adhesive
has more stiffness than the tissue. By combining additional plies and the stiffness of
the adhesive, the central trisection 31 will be relatively flexible relative to the
outboard trisection 30. This arrangement has the advantage of allowing the sanitary

25  napkin to more comfortably conform to the shape of the wearer while providing
adequate capacity for all of the menstrual cycle.

Second, while the outboard trisections 30 are relatively stiff in comparison to
the central trisection 31, the overall construction of the sanitary napkin must not be
too stiff - so that wearer discomfort is avoided. Sanitary napkins having a relatively

30  stiff overall construction were known and used in the prior art. However, with the
commercially successful high capacity, high flexibility sanitary napkins available
today, the consumer has come to expect a sanitary napkin which is both flexible in its
overall construction and which conforms to the body of the wearer.

If a pressure sensitive hot melt adhesive is used to join the two plies of the

35  outboard trisection 30, and if the AGM is placed in direct contact with the hot melt
adhesive, the teachings of the prior art crush resistant napkin constructions can be
avoided. Particularly, the aforementioned U.S. Patent 4,217,901 issued to
Bradstreet et al. teaches applying the heat on the side of the core 28 which is
opposite the absorbent gelling materials 42. The Bradstreet et al. arrangement

40  allegedly causes the migration of moisture, thereby forming a relatively crush
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Preferably the absorbent gelling materials are held in place by adhesive.
The adhesive stiffens the outboard trisections of the core, so that when
the core is 25 subjected to laterally applied pressures, it will buckle at
the central trisection. The core is particularly suitable for use in a

sani tary napkin. When worn, the core, and hence the entire sanitary napkin,
wi |l buckle along the central trisection and assdnme a convex upward
configuration. 30 BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a top plan view, shown partially in cutaway, of a sanitary
napki n accor di ng® t oresi@nhsanganytnapkine rinj arder @ auoichti@ ¢rusharesistanti szaitarg swpkio rofl
view t al(;en al o ng | | BeadBtrébt ef alfitks Neat godiaeéfrotug% 10 ROt YR YdHRGe ﬁ{gi:é_q[séiﬁgeﬁtr?gi?g
Clarity: and Fi qut cnSendifle bl pRRREBEeRETIA 1 tne moinyne mismipd 864 benddamstin
showi ng the resul t i #isFlessd thereimdeesmot ocaune anat ony of the wearer, as the
absor bent Third, the adhesive helps to entrap and join the absorbent gelling material

10 particles to and within the absorbent core 28. This arrangement minimizes the safety
concerns of avoiding direct contact of the absorbent gelling materials 42 with the
skin of the wearer.

Referring to Figure 3, preferably the outboard trisections 30 are folded so that
the first major- surface of the sanitary napkin 20 which is oriented towards the

15  topsheet 24 is generally planar, and the relieved portion of the absorbent core 28
formed by the single ply thickness of the central trisection 31 is oriented towards the
backsheet 26. This arrangement provides the advantage that the sanitary napkin has
a more uniform and aesthetically pleasing appearance to the user when viewed from
and through the pervious topsheet 24 (assuming a secondary topsheet 25 is not

20  included), and, more importantly, is predisposed to a convex upward configuration,
and possible 2 W-shaped cross section during use. Furthermore, this arrangement
potentially provides a barrier between any loose particles of absorbent gelling
material 42 and the pervious topsheet 24.

To assist in predisposing the sanitary napkin 20 to a convex upward

25  configuration during use, the absorbent core 28 may be joined to the backsheet 26.
Preferably, longitudinally oriented lines of adhesive join the outboard trisections 30
of the absorbent core 28 to the backsheet 26. In this manner, the central trisection
31 can freely float independent of the backsheet 26 and is thereby decoupled from
the backsheet 26 to a limited extent. Preferably the adhesive which attaches the

30  outboard trisections 30 of the absorbent core 28 to the backsheet 26 has a width
ranging from 1 to 20 millimeters, so that such adhesive is not as wide as the
outboard trisection 30 which it joins to the backsheet 26. It is desirable that such
adhesive allow the sanitary napkin to form a W formation, and not impart excessive
stiffness to the sanitary napkin.

35 The absorbent core 28 is preferably made of tissue and more preferably an
airlaid tissue. An airlaid tissue is preferred over a wetlaid tissue because of its
greater wet strength which avoids wet collapse and intrinsically higher void volume.
The tissue should have properties which make it suitable for use in the sanitary
napkin 20 according to the present invention. In particular, a tissue having a wet

40 tensile strength of at least 100 grams per centimeter as determined by ASTM
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core buckles at the central trisection. 40 DETAI LED
DESCRI PTI ON OF THE | NVENTI ON 6 5 As used herein, the term
"absorbent article" refers to devices which absqgrb and contain body
exudat es, and, nore specifically, refers to devices which are pl aced
against or in prOX|n1ty to the body of the wearer to absorb and contain the

vari ous exudate th e e term"dispgsahle"” is used
herein to descr g 48 r‘FP dWFé/E}W 1SSt reFoleEnem 1qteraleompression

| aunder ed or ot heraﬁes‘@emgsteneéuymensw reused as an absorbent article
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to from the Fort Howard Company of Green Bay, Wisconsin as grade 817.

10 . Referring back to Figure 1, preferably the sanitary napkin 20 is also provided
with a secondary topsheet 25 as noted above. The secondary topsheet 25 may be
made of a tissue material identical to that used for the absorbent core 28. This
provides convenience in manufacturing. If desired, the secondary topsheet 25 may
have a hydrophilicity and density lesser than those of the absorbent core 28, so that

15 inimical fluid handling properties do not result.

The secondary topsheet 25 is preferably a single ply so that it does not add
undue or unnecessary thickness to the sanitary napkin. The secondary topsheet 25
may be dogbone shaped, to provide an aesthetically pleasing appearance to the user.
This arrangement also provides the advantage that as the wearer's thighs laterally

20  compress the sanitary napkin 20 according to the present invention, any portions of
the secondary topsheet 25 which lie laterally outboard of the absorbent core 28 are
first contacted by the thighs of the wearer and can deform in response to the lateral

pressures exerted thereby. This arrangement provides the advantage that the sanitary
napkin 20 will have a lesser apparent crush resistance during use.

25 Preferably the secondary topsheet 25 does not contain absorbent gelling
materials 42 so that any potential occurrences of gel blocking are minimized and fluid
handling properties are not compromised. Even without the addition of absorbent
gelling materials 42, the secondary topsheet 25 beneficially adds to the overall
absorbent capacity of the sanitary napkin 20.

30 If desired, the secondary topsheet 25 may be adhered to the topsheet 24 using
spiral adhesive, meltblown adhesive, or an overall spray. An overall spray is
preferred because this arrangement provides intimate contact between the secondary
topsheet 25 and the topsheet 24, and promotes wicking of fluids therebetween. It is
important, however, that the porosity of the topsheet 24 not be inimically affected by

35  or blocked by this adhesive.

Adhering the secondary topsheet 25 to the topsheet 24 provides the advantage -
that the secondary topsheet 25 and absorbent core 28 do not become laminated
together. Instead both the secondary topsheet 25 and the core 28 are joined to the
outwardly facing component, i.e., the topsheet 24 and backsheet 26, respectively.
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absorbent articles which are forned of separate parts united together to
forma coordinated entity so that they do not require separate manipul ative
parts like a 15 separate holder and pad. A preferred enbodi nent of a
unitary di sposabl e absorbent article of the present invention is the
cataneni al pad, sanitary napkin 20, shown in Fi ?ure 1. As used herein, the
term"sanitary napkin" refers to an absorbent a Ticle which is worn by
femal es adjacent to the pudendal region, generally external to the

urogeni tal regi on and ﬁ% I S |ntended to ahsqrb and contai n nenstrual
fluids and 20 ot her heet 26 i Imperviqus ¢, iqyidssand 15 prefereblymanufactured figm
(e.g., blood, rrensesﬂumpldstmrﬁlme)althdughmtﬁ@tﬂeaiblmd:ﬁﬁpenhommmeﬂaldmay also be

partiallyvvithina a I
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catanmeni al pads sudblckshegp 6t preventicexudates absoktsed didSconturitt |arthé ﬁbs’éﬁbeﬁue&em

25 incontinengg p tv%‘?ﬂx e él{:éf\ﬁxﬁv d?Héu%mjgnbf i WelreP! BfheVbatiale b6 may

sanitary napkin 20 o resen
temanvely 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 P-18-1401, and by

15 Tredegar Corporation, of Richmond, Virginia, under the designation X8297.

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 34 may be joined to the

20 outwardly facing surface of the backsheet 26 to facilitate attachment of the sanitary
napkin 20 to the undergarment of the wearer.

Preferably the strips of adhesive 34 which attach the backsheet 26 to the
undergarment of the wearer are provided in the geometry of two parallel lines
symmetric about the longitudinal and lateral centerlines O-O and A-A. Preferably

25  such adhesive strips do not lie along the longitudinal centerline O-O, so that the
predisposition of the sanitary napkin 20 to assume the convex upward configuration
of Figure 3 is not inimically affected. Such adhesive may be provided in the
geometry and configuration of commonly assigned International Publication No. WO
92/04000 published March 19, 1992 in the name of Papa et al.

30 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

35  an apertured formed film as described in U.S. Patent 3,929,135, entitled "Absorptive
Structures Having Tapered Capillaries," which issued to Thompson on December 30,
1975; U.S. Patent 4,324,246 entitled "Disposable Absorbent Article Having A Stain
Resistant Topsheet,” which issued to Mullane, et al. on April 13, 1982; U.S. Patent
4,342,314 entitled "Resilient Plastic Web Exhibiting Fiber-Like Properties,” which

40 issued to Radel et al. on August 3, 1982; U.S. Patent 4,463,045 entitled
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a: flat state with portions of the structure being cut-away to nore clearly
show the construction of the sanitary napkin 20 and with the portion of the
sanitary napkin 20 which faces or contacts the Mearer, oriented towards the
viewer. As shown in 30 Figure 1, the sanitary napkin 20 preferably
conprises a |iquid pervious topsheet 24, a |liquid inpervious backsheet 26
joined to the t®&pshidacroscopicalijdExpandéss ThiseRimensianalBlagtissWeb Ephibiiting NoneGlossye

e g B S, WSk Y
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napkin 20 35  accwhithigguedtotBairdmmeAprilt9, i1 89k nEdchrofithese pasents isrigroipnsated herein

optional secondaryp aierbRe! ﬁé-pr&&?e&%ﬁﬁ@@iﬁf&@ﬁ?ﬁ%ﬁém #Redtidnfé Bl FHAREdVim
di sposed between t sor bent "core 28 and the topsne 4. The a?,ltary
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generally aligned with (e, g., . . . .
second major faces of the core 28 respectively, so that the core 28 is intermediate the
backsheet 26 and topsheet 24. The backsheet 26 and topsheet 24 are preferably
15  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 filaments of adhesive as is disclosed in U.S. Patent
20 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
25  has 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
30 garment surface, so that they can be folded back undemneath the crotch of the
undergarment. In this way the flaps serve to keep the sanitary napkin 2C properly
positioned.
The flaps may be constructed of various materials including materials used for
the topsheet 24, backsheet 26, combinations thereof, and may be a laminate having
35 tissue in the center. Further, the flaps may be a separate element attached to the
main body of the 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.

—_—
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75 - approximately parallel to) a vertical plane which bisects a standing
wearer into left and right body hal ves when the sanitary napkin 20 is worn.
The ternms "transverse" or "lateral"™ as used hergin, are interchangeabl e,
and refer to a line, axis or direction which lies within the plane of the
sanitary napkin 20 and is general ly perpendi cul ar to t he | ongi t udi nal

direction. The £ di reohouiianPriian0 Ak tb e meaﬁéudénﬂaﬁ feRetath) has 2

| ateral centerlines %{.th? sa 1 R‘Wnllé g eg xt% sou;t‘t gd f’ ¢
the plane of the sSHISEIPSSIANSHRE sﬁ ﬂ’?l?ﬂ?qﬂbﬂ‘ orementiassd, Y-S P #5T
centerline 0-0 and4{21290%tissuad ta:Bmlardet rvehich: patent liscintarporated deseinoiy refezence for
sanitary napkin 20ghenfiirh Qseaéfesh%ﬁr%nﬁﬁw%tcﬁn&&?a @8R %ot \UHish 3bsist£1E. Th! dPEero0:
are the |ongitudi nallarﬂ'syI t es trgsatr e Pollgiwmr}ghc:etan ntnrt]:}nst ?nru t ?&en into-account. The crush
10  resistance test is formed by rolling the sanitary napkin 20 according to the present
invention into a cylindrical configuration having the backsheet 26 facing outward.
The cylinder is formed by abutting the ends of the absorbent core 28, or other
components, of the sanitary napkin 20, as applicable, which contain the absorbent
gelling materials 42. If the ends of the core 28 are not parallel to the lateral
15 centerline A-A, the ends of the core 28 first to touch when abutted, while
maintaining the longitudinal centerline O-O of the sanitary napkin 20 parallel to the

longitudinal direction control the diameter of the cylinder.

If necessary, a small piece of tape, such as Scotch brand 810 tape, can be used
to maintain the sanitary napkin 20 in the cylindrical configuration. The tape should

20 be approximately one-half to three-quarters inches in width, one to one and one-half
inches in length, be applied in the longitudinal direction along the longitudinal
centerline O-O of the sanitary napkin 20 and be centered about the point where the
ends of the core 28 abut.

The cylinder is placed in an Instron tensile machine having a load cell with a

25  resolution of 1.0 grams. The cylinder is then crushed in the Instron machine at a
crosshead speed of twenty inches per minute and the resulting load deflection curve
recorded on a chart recorder having a chart speed of twenty inches per minute. If
the sanitary napkin 20 does not remain upright for the test, a single probe or ruler
may be used to stabilize the sanitary napkin 20 at its longitudinal edge, but only until

30  itis fully engaged by the moving crosshead.

From the resulting load-deflection curve on the chart recorder, two values are
found. The first value is the peak force in grams. The peak force corresponds to the
point where the absorbent core 28 of the sanitary napkin 20, and hence the entire
sanitary napkin 20, buckles. Generally the peak force will be the highest force

35 recorded before the sanitary napkin 20 starts to compress into a solid mass.

The second value is the last point of inflection the load-deflection curve
demonstrates just before the aforementioned peak force. The inflection point is also
measured in grams and may be found by any conventional computer program,
spreadsheet program, or a chart recorder with a derivative function. In order to

//
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15 20. The ends of the sanitary napkin 20 joining the |ongitudinal side
margins are the transverse ends of the sanitary napkin 20. Collectively the
| ongi tudi nal side margi ns and transverse ends otéthe sanitary napkin 20
define its periphery. Wiile the topsheet 24, the backsheet 26, and the
absorbent core 28 may be assenbled in a variety of well known

confi gurations 6i naimplifinthesfindingldfekk infiedtien pobit, the iaadtdeflection caive enafy| bepdirectly

products), preferr [ AVRY LD ' [ ! 1y
"n US. Patent 4, 93182"3’2‘3?‘{9#%?%?&%;?%&! Rir 2l ey *‘;Eg‘g:?ﬂ’:a?é% 4

. ! n [
on August 21, 1990; U. Shepafiection pomsofithg loaddefirstion) cunysi a3 e
i ssued to DesMar ai sonsister it yhel Ordinkht\8 éalctlusSdefitdtian tin bcditting) 2vhere' ther stasecdf

Di sposabl e Absor be é"ﬁf" o I , e sod §d :
Pat ent 4,589, 876, 'r&%ﬁapedsﬁﬁﬁ%?g%%ﬁ?@lwdﬁéﬁ_%@sﬁ%gﬁaf5 oand%frblag‘(frg'
on August 18, 1837 °Ftheyrsns equakio 2850, ofmore @mtﬁﬁmﬁmwﬁmﬂa@tw PoHTAS 1sed,

reference. Figure he=im\is fandrinfthe refereacd book1dhe CulculizeWahdrally Gedwenty BO

| which the topshegindd diind MR KShHEht 1672)24GnbR 10" eRffba"hHrlaviey and
| mensions general P%int?gtglenrﬂection" beginni i is i i
ginning at page 227, which book is incorporated herein by
reference. ,

15 There are two crush resistances associated with the sanitary napkin 20, a peak
crush resistance and an inflection point crush resistance. The crush resistance in
either case is found by converting the appropriate reading, taken from either the peak
or the inflection point in grams and converting it to pounds.

The area presented to the crosshead is computed. Such area is found by

20  multiplying the length of the absorbent core 28 by the caliper of the entire sanitary
napkin 20. If the absorbent core 28 is not uniform in the longitudinal direction, the
greatest measurement taken parallel to the longitudinal centerline O-O is used.

The caliper of the sanitary napkin 20 is found by measuring 2 one inch diameter
area of the sanitary napkin 20 under a confining pressure of 0.016 pounds per square

25  inch. Such a light confining pressure is only believed suitable for finding caliper in
the inflection point computation. Preferably the sanitary napkin 20 according to the
present invention has a caliper, so measured, less than 3.5 millimeters, more
preferably less than 3.3 millimeters, and most preferably less than 3.0 millimeters.

The reading in pounds is then divided by the area in square inches to yield the

30 peak crush resistance or the inflection point crush resistance - depending upon which
value was used in the numerator of the computation. One skilled in the art will
understand that, based upon the above computation, as the caliper decreases, the
apparent crush resistance will increase. The sanitary napkin 20 according to the
present invention preferably has a peak crush resistance less than 0.6 psi and more

35  preferably less than 0.5 psi. The sanitary napkin 20 according to the present
invention also preferably has an inflection point crush resistance less than 0.5 psi and
more preferably less than 0.4 psi.

While it will be apparent that many other configurations, combinations, and
permutations of the foregoing are feasible, all such variations fall within the scope of

40  the appended claims.
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thanthose of the absorbent core 28. The topsheet 24 ane—the backsheet 26
extend 30 beyond the edges of the absorbent core 28 tq thereby form not

only portions of the periphery, but also side flaps (no u Ml“mum,
desired. The -absorbent core 28 may be any absorbent nea ’”"’
absor biing or r VEAT IRCHABMERSS{ e g., nenses and/or urine). " bsor Bent
core 28 may be manufactured in a wide variety of sizes and shapes (e.q.

rectangul ar, ovaI d{}‘og;sg A5, orgforrraa%gg.g S%%%Uhﬁﬁag ‘itlﬁngtual'ﬂg éeB&mn%

wi de vari ety of sor
napki ns, such as t|39§aéﬂtefplaﬂeﬂi¢ﬂmz§ﬁh98%a’rthF"&F%l5@¢§€ﬁ9é’°mE§!ﬂF§3l es of ot her

sui tabl e absorbent threé Ringithdindlly Dri¢fed AAsERtidHd] & denvbud trisettich mmgraaﬁﬂsythxckness

referred to as.airfelt d t pl

i ncl udi ng coform chent'® calb?ﬂgq?t%%lg%%ﬁgd \@ %Jcﬂgsxdér% r%‘sg‘W]g g %‘ ?T"ufaoy o
fibers; 40 synthetic qubearé t5spstion Javing myseqengd shigkness chayacterized dn aiﬁa'
fibers; peat noss; absthidkheds of said central trisection is less than said second thickness of saxd

outboard trisections; and

absorbent gelling material disposed in each of said outboard trisections, said central
trisection being substantially free of said absorbent gelling material,
characterized in that said core, when subjected to lateral pressure will buckle
at said central trisection.

2.  An absorbent core according to Claim 1 characterized in that said core comprises a
single sheet of tissue, wherein said tissue preferably has longitudinal side edges, and
is folded back upon itself at said longitudinal side edges to form a two-ply thickness
at said outboard trisections, and a single ply thickness at said central trisection, and
wherein said tissue is more preferably an airlaid tissue.

3.  An absorbent core according to Claim 2 characterized in that said absorbent gelling
material is disposed between said two plies of said outboard trisections, and
preferably said absorbent gelling material is held in place by adhesive attachment.

4. An absorbent core according to Claims 2 and 3 characterized in that said core has a
continuous surface on one face, and a gap on the face opposed thereto, said gap
being formed by and between the edges of said outboard trisections.

5. A sanitary napkin having a longitudinal centerline and a lateral centerline orthogonal
thereto, said sanitary napkin comprising a liquid pervious topsheet, a liquid
impervious backsheet joined to said topsheet, and an absorbent core intermediate
said topsheet and said backsheet, said absorbent core comprising:
three longitudinally oriented trisections, characterized in that said central trisection

lying along said longitudinal centerline of said sanitary napkin, said central
trisection having a first thickness and being laterally flanked on each side by an
outboard trisection, each outboard trisection having a second thickness,
characterized in that said first thickness of said central trisection is less than
said second thickness of said outboard trisections; and

///
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8 5 - foams; absorbent sponges; superabsorbent polyners eII|ng
materials 42; or any equivalent material or conbination ,B i’g‘wi .
The conflguratlon and construction of the abgorbent cor

varied (e.g., the absorbent core 28 may have varying caliper zones (e g

profiled so as to dmsotbentcgeliinganatérial dispased in ¢dek of said euntbpardytdsentidms| said central
gradi ents, super absor hegl ;10 bez% aglbgtgﬁﬁaﬂ Ofrel OYPT saflf %E&rﬁerﬂngelh%genal

aver age basi s wei ght acqui si,t|.on° zones 0

or structures). The t cihaTaciepzed mahat %@p%%t\y}wafsuwﬁ@e% BF"B’erfesé‘B'Fé""lk

shoul d, however, be caodresitictitmal wisedtionhe desi gn | oadi ng and the intended use
of the sanitary napkin 20. Further, the size and absorbent capacity of the
absorbent core 28 nay be varied to accommpdate different uses such as 15

i ncont i nence phds, Ap$anitary| napkins accopding dp Glaim Sy fyrthes fompsising ra Jigwid \pegiious

sani tary napkins. secondary topsheet intermediate said topsheet and said absorbent core.

7. A sanitary napkin according to Claim 6 characterized in that said secondary topsheet
comprises a tissue, wherein said tissue of said secondary topsheet preferably has a
hydrophilicity less than or equal to the hydrophilicity of said tissue comprising said
core.

8. A sanitary napkin accprding to Claims 5, 6, and 7 characterized in that said core
comprises a single sheet of tissue.

9. A sanitary napkin according to Claim 8 characterized in that said tissue has
longitudinal side edges and is folded back upon itself at said longitudinal side edges
to form a two-ply thickness at said outboard trisections and a single ply thickness at
said central trisection.

10. A sanitary napkin according to Claims 8 and 9 characterized in that the edges of said
outboard trisections form -a gap at said central trisection, said gap being oriented
towards said backsheet, whereby the face of said core oriented towards said
topsheet is substantially planar, and, preferably said gap of said central trisection is
substantially free of adhesive.
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Referring to Figure 2, the absorbent core 28 conprises three trisections, a
central trisection 31 flanked by two outboard trisections 30. The central
trisection 31 preferably lies along and is symetric about the |ongitudinal
centerline 0-0. The 20 outboard trisections 30 are juxtaposed with the
central trisection 31 and may formthe Iongigﬂpinal si de edges of the
absorbent core 28. The central trisection 317s preferably flexible
relative to the outboard trisections 30, so that the sanitary napkin 20 can
deform at or throughout the central trisection 31 in response to |ateral
pressure fromthe wearer's thighs prior to encountering substanti al

deformation of 25 the out boardggs'-ﬂg%@'frq?ls -Df%](,qfﬁﬁ y the absorbent
ol ded to have a

core 28 conprises an airlaid tissue, ual ply thickness
in the outboard trisections 30 and a single ply thickness along the central
trisection 31. The outboard trisections 30 are preferably symmetrically

Central 30 L1 sect | Bty RPN HBYAR anbPBET GRS wab e dorsgrudisalie iemed n

wi dt h, however. tiisections, a central trisection flanked by two outboard trisections. The absorbent
core is formed of a single layer of tissue. The single layer of tissue is folded on itself”
to provide a two-ply thickness at each of the outboard trisections and a single
thickness at the central trisection. The two plies of the outboard trisections are
preferably adhered together. Absorbent gelling materials are disposed in each of the
“outboard trisections. The central trisection is substantially free of absorbent gelling
materials. The sanitary napkin also preferably comprises a secondary topsheet
intermediate the topsheet and the absorbent core. The secondary topsheet is also
substantially free of absorbent gelling materials. |

e
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.cent'ral trisection 31 may have a lesser width than the outboard trisections
30, to ensure sufficient capacity as descri bed below. Also, if the centra
trisection 31 is narrower in width than the outboard trisections 30, the
sanitary napkin 20 nore readily conforms tb/2he anatonmy of the wearer.
Furthernore, a narrower central 35 trisection 3 1 provides the core 28
with greater capacity, and hence greater protection upon heavy | oadi ngs.
For a sanitary napkin 20 according to the present invention the core my
have a width of 50 to 70 millimeters. The céntral trisection 31 may range
fromO to 30 mllinmeters in wdth, and prefgrably from5 to 12 mllineters
in wdth, while each 40 outboard trisection 30 may neasure from 13 to 35
mllimeters in wdth. 9

J

24

kn

:

i ——

5

-
cecmeofaccunctcec e cad e cdcc e amcrare e ———-

30! 20
31
28
26 §
0.

42

20

Fig. 1

\\\\\\\\\l\l\\ [l \l\Ted




5-, A}ternatively, t he edges of the outboard trisections 30 nmay abut nmay be

spaced as close as 3 mllineters apart, or for the enbodi nents descri bed
herein, may preferably be spaced apart in a gap 40 of 5 to 12 mllineters,
as descri bed above. The gap 40 defines the ral trisection 31. The edges

of the outboard trisections 30 may be straight and parallel to the 10

| ongi tudi nal centerline 0-0 as shown, or nmay be arcuate. Arcuate edges can
ei ther be concave towards or convex outwards fromthe | ongitudi nal
centerline 0-0. If this configuration is selected, the absorbent gelling
materials 42 should be limted to the narrowest w dth of the outboard
trisections 30, so that the |ikelihood of the absorbent gelling materials
42 becom ng free and contacting the skin of the wearer is 15 m nim
Alternatively, the edges may nonotonically taper towards either tran
end of the sani-tary napkin 20. £ 140 i s, 0orientjed t
t he backsheet 26. This allows the face of the core|28 or? nted|to

t opsheet 24 to be generally planpar.
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20 * concave outward fromthe |ongitudinal center REReACGEMENTt SHEERour §Gass
shaped core 28 having arcuate |ongitudinal si e@gé&“”ﬁ@‘sl@:ﬂgéét‘édo paged dor g
wi dth shoul d be neasured at the narrowest poi hit ¥ SHaerishsorasnd .Jédpepazed ndy
preferably further conprise absorbent gellingjnétRBmiwags}opsged ar. eowelged .....
known in the art. Preferably the central trisecli@mnidi:is: 25ed.....10 paged.....
substantially free of absorbent geg/ling materjals 42, in order to enhance
fluid distribytion in the |ongitudinal direct
hazar d Sas dRXEPBORLEP RIPYIHE Alsdairae napkirewhich goesros rélpfupentss Seliries-Fe S g
the skin ag daﬁﬁﬂlﬁtﬁﬁhnﬂfnéélﬁra‘é&%{l I trisection 31 S substant lally free of
absorbent gelling materials 42. This potential hazard is possible, although
unli kely, because the singsuMmARyY tdr CRHESENVENTI®N central 30 -trisection 31
may not aé ow %d uat e i n%gl ation of the absaorbent gelling materials 42
fromthe Vi<s Ss PEFEN o2 TArsE appefky obethrr Preseptt dn¥aRELen,
absor bent texle ig rm‘be'rlldakisaﬁz to the single ply thickness of the central
trisection 31 in aaconve J

bsorben core or a sanitary napkin, said core having a longitudinal

centerline and a lateral centerline orthogonal thereto, said core including:

three longitudinally oriented trisections, said three trisections including a
central trisection having a first thickness and being laterally flanked on each
side by an outboard trisection, each outboard trisection having a second
thickness, characterised in that said first thickness of said central trisection is
less than said thickness of said outboard trisections: and

absorbent gelling material disposéd in each of said outboard trisections,
said central trisection being substantially free of said absorbent gelling material,

characterised in that said core, when subjected 1o lateral pressure, will buckie at
said central trisection. ‘

The S|des of the core may be str ai ght,. or rrayﬁgbe-

In accordance with a second aspect of the present
invention, there is provided a

sanitary napkin having a longitudinal centerline and a lateral centerlme
orthogonal thereto, said sanitary napkin including a liquid pervious topsheet, a
liquid impervious backsheet joined to said topsheet, and an absorbent core
intermediate said topsheet and said backsheet, said absorbent core including:
three longitudinally oriented trisections, said three trisections including a
central trisection and two outboard trisections characterised in that said central
trisection lying along said longitudinal centerline of said sanitary napkin, said
central trisection having a first thickness and being laterally flanked on each
side by an outboard trisection, each outboard trisection having a second
thickness, characterised in that said first thickness of said central trisection less
than said second thickness of said outboard trisections; and |
absorbent gelling material disposed in each of said outboard trisections,
said central trisection being substantially free of said absorbent gelling material,

characterised in that said core, when subjected to lateral pressure will buckle at
said central trisection. replacement sheel
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nanufacturlng process. |If the edges of the outboard trisections 30 abut,
the absorbent gelling materials 42 may be distributed throughout the entlre
wi dth of the 35 core 28, including the central trisection 31. The
“outboard trisections 30 preferably have a double thickness as noted above.
More preferably, the outboard trisections 30 are fornmed by folding the

ti ssue of the absorbent core 28 over upon itself at the |ongitudinal side
edges of the absorbent core 28. By havigg the material form ng the outboard
trisections 30 of the absorbent 40 core 28 folded over at the

| ongi t udi nal ‘edges, the chances of absorbent gelling 10 5 materials 42
escapi ng from the outboard trisections 30 in the laterally outward

directions are mni qlhzed Shoul d absorbeng gbel lin natr(ﬁri | s, 42 becoHE
di sl odged € 1mnvention compnises an absorbent core, e sorbent core has

orthogonal longitudinal and lateral centerlines. The absorbent core comprises three
longitudinally oriented trisections, a central trisection having a first thickness and
being laterally flanked on each side by an outboard trisection. The outboard

10  trisections have a second thickness. The first thickness of the central trisection is less
than the second thickness of the outboard trisections. Absorbent gelling material is

‘disposed in each of the outboard trisections while the central trisection is
substantially free of absorbent gelling material. When the core is suojected to lateral
~ pressure it buckles at the central trisection. -

15 The absorbent core may comprise a single sheet of tissue, preferably airlaid
tissue. The absorbent core has longitudinal side edges which may be folded back, so
that when the absorbent core is folded back upon itself at the longitudinal side edges,
a two-ply thickness is formed at and defining the outboard trisections while a single
ply thickness defining the central trisection and a gap is formed between the

20  longitudinal side edges of the tissue. |

Absorbent gelling materials are d:sposed in each of the outboard trisections,
while the central trisection is substantially free of absorbent gelling materials.
Preferably the absorbent gelling materials are held in place by adhesive. The

~adhesive stiffens the outboard trisections of the core, so that when the core is

25  subjected to laterally applied pressures, it will buckle at the central trisection.

The core is particularly suitable for use in 2 sanitary napkin. When womn, the
core, and hence the entire sanitary napkin, will buckle along the central trisection and
assume a convex upward configuration.

30 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top plan view, shown partially in cutaway, of a sanitary napkin
according to the present invention; |
Figure 2 is a vertical sectional view taken along line 2-2 of Figure 1 having no
cutaway and showing the core and secondary topsheet in spaced apart
35 positions for clarity; and
Figure 3 is the sanitary napkin of Figure 2 while in use and showing the
resulting conformation to the anatomy of the wearer, as the absorbent
core buckles at the central trisection.

40 _ DETA]LED DESCRIPTION OF THE INVENTION

This is the replacement sheet
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and ane Iaterally |nmard they will still be restrained fron1n1grat|ng
towards the skin by adheS|ve or by the S|ngle th

trisection 31 descri bed above. 10 m m mat er i aI s 42

contained in the outboard trisections 30 are pr ef " JI u ,ace by
adhesi ve. The adhesive nay be applied agzn overa

m cropatterns, sprayed in overlapping or nonoverlapping Spl ral Ioops or
sprayed in a random nel t bl own patter nCLAIMS appi ng spiral |oops are

Pri seeti ond: 30 M ZeERRCEuRRD £ SaRAT RN sbaEd shvirdanihaidRel,
control, peemeninengnd@niaterakcéniterineceortiidgaalitherels, sxidicore includiagt i on 31.
The adhesive in the outboard trisections 30 serves three purposes. First,

the adhesive j othigetepgituinalyerienigdolrisestions, tﬂ%dtth@@ugisﬁ@ﬂﬁﬂ%@‘im@ng a
construct | SRk rfRRRaR avind B 15t thRRNBRE Makf BRIy oty alied B 040F

rel ati ve t sidehbycantoulboard steisection,3gachheutboard trisection having a second

thickness, characterised in that said first thickness of said central trisection is

~ less than said thickness of said outboard trisections; and

absorbent gelling material disposed in each of said outboard trisections,

said central trisection being substantially free of said absorbent gelling material,

characterised in that said core, when subjected to lateral pressure, will buckle at

said central trisection.

2. The absorbent core according to Claim 1 characterised in that said core
includes a single sheet of tissue.

3. The absorbent core according to Claim 2 characterised in that said core
includes a single sheet of tissue wherein said tissue has longitudinal side
edges, and is folded back upon itself at said longitudinal side edges to form a

two-ply thickness at said outboard triéections, and a single ply thickness at said
central trisection.

4, The absorbent core according to Claim 2 or 3 characterised in that said
tissue is an airlaid tissue.

5.  The absorbent core according to any one of Claims 2 to 4 characterised
in that said absorbent gelling material is disposed between said two piles of
said outboard trisections.

6. The absorbent core according to Claim 5 characterised in that said
absorbent gelling material is held in place by adhesive attachment.

7. The absorbent core according to any one of Claims 2 to 6 characterised

in that said core has a continuous surface on one face, and a gap on the face
This is the replacement sheet
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stiffening occurs because nore plies of_tissue are present and because t he

adhesi ve has nore stiffness than the tissue. plles
and the stiffness of the adhesive, the central. ﬂl‘”ﬂ"ggﬂ? q&n"i
relatively flexible relative to the outboard trisectront

arrangenment has the advantage of allow ng 18he sanitary 25 napkin to nore
confortably conformto the shape of the wearer while provi di ng adequat e

- capacity foroppdsed thenetcmaarur gap bsingefor®edoby anchbetwedr thetérigesi of said

trisections 30bar %‘i ly stiff in conparison to the central trisection
31, the’ over 05 ‘n of the sanitary napkin nmust not be too stiff-
so that wearer dlsconfort i s avoided. Sanitary napkins having a relatively
30 stiff overaII constructjon were known and used in the prior art.

However, wit8 t heActafit@n:napkin Bavesssongitidige! eaptasiing and;a laterab ceptariing
sani tary napitiogdhdmetetd, sAF¥anhaly RARINTRATRD £ PRI BeRIGNF tofnest. =
whi ch conf orhqundonmpmvbnm/baf:kshmetvqemw tols‘aldi topsisset; @ngkani abserbeat coed t -
_adheSI ve is “?eer%éé) ate s&dtto;e)stt\g\'& gn& said backs%eet said absorbent core including:
-three longitudinally oriented trisections, said three trisections including a
central trisection and two outboard trisections characterised in that said central
trisection lying along said longitudinal centerline of said sanitary napkin, said
central trisection having a first thickness and being laterally flanked on each
side by an outboard trisection, each outboard trisection having a second
thickness, characterised in that said first thickness of said central trisection less
‘than said second thickness of said outboard trisections; and
absorbent gelling material disposed in each of said outboard trisections,-
said cehtral trisection being substantially free of said absorbent gelling material,
characterised in that said core, when subjected to lateral p'ressure will buckle at
- said central trisection. ' '

9. The sanitary napkin according to Claim 8 further including a liquid
pervious secondary topsheet intermediate said topsheet and said absorbent
core.

10. Thé sanitary napkin according to Claim 9 characterised in that said
secondary topsheet includes a tissue.

11.  The sanitary napkirj according to Claim 10 characterised in that said core
includes a tissue and said tissue of said secondary topsheet has a hydrophilicity
~ less than or equal to the hydrophilicity of said tissue of said core. |

12. The sanitary napkin according to anyone of Claims 8 to 11 characterised
in that said core includes a single sheet of tissue.

This is the reaplacement shoet
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35 " outboard trisection 30, and. if the AGMis placed in direct contact
with the hot nelt adhesive, the teachings of the prior art crush resistant
napki’n constructions can be avoi ded. Particularty ppned

U S. Patent 4,217,901 issued to Bradstreet et al. thEmnmﬂWmﬂl he heat
on the side of the core 28 which is opposite the abserbent. gal [ Isng*
materials 42. The Bradstreet et al. ar rlaygement 40 al l egedly causes the
m gration of noisture, thereby formng @ relatively crush 5 resi st ant
sanitary n i n. ' rsl St 8t s ' gaidof
Br adst r eet a'gf aITH,dqts ﬁéﬁﬁQanggﬁf?gc‘%m% tPn@gdh?\%? 2rrefis?lﬁtraggle;lﬁesrlsei‘il{/jéh gﬁ%’ﬂ%é ®
absorbent gissbe o said eorexhasiongihaimalside edgestand is foldadhback pondtselfiate

m gration and ,bond,formatign disclgsed therein does, not occur.,Third, the
Tiheat ve  horald PRashainEl <l susss TRchsiie By dhidkigsaueb sald outboard
trisections and a single ply thickness at said central trisection.

14, The sanitary napkin according to Claims 12 or 13 characterised in that
the edges of said outboard trisections form a gap at said central trisection, said

 gap being oriented towards said backsheet, whereby the face of said core
oriented towards said topsheet is substantially planar.

15. The sanitary napkin according to Claim 14 characterised in that said gap
of said central trisection is substantially free of adhesive.

This is the replacement sﬁ“t
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' Wo5057- 0
10 particles to and within the absorbent core 28. This arrangemapt
m ni™ zes the saf ety concerns of avoiding direct contact of the absorbent

gelling mterials 42 with the skin of the weare Refer+-ng-10 Figure 3,
preferably the outboard trisections 30 are fol dld%dij%?EMﬁm‘szE’rsfml G

surface of the sanitary napkin 20 which is oriept oS e 15 14 rope
‘topsheet 24 is generally planar, and the reliev irilen ofpaé RS
core 28 forned by the single pIy t hi ckness of tp ﬁ‘l"ma[s)trpag%p'g?;:
oriented towards the backsheet 26. Thi s]arrang A% OB T | deF - £ e 4
that the sanigary napkin has a nore umforman? aest heti cal y pI

appearance to the user when viewed fromand th ommﬁ;m’c mq ;_ﬁl%‘heet
24 (assuming a secondary topsheet 25 is not 20 Incrudety— L ormf-gree....
i nportantly, is predisposed to a convex upward configuration, and possi bl'e

a Wshaped cross section durin t rrangemnent
potentially provides a barri er%&jﬁﬁmg‘&@fes of  absor bent
gelling material 42 and the pervious topsheet 24.

10

_ FIELD OF THE NV'EN'I'ION _

The present invention relates to sanitary napkins, j:articularly to sanitary
napkins which deform to comfortably fit against and reliably intercept menses from
the wearer.

15

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 by the menses.

20 However, sanitary napkins can and do bunch and rope during use. This
occurrence reduces the target area of the sanitary napkin, allowing discharged
menses to soil the undergarment of the wearer and causing wearer discomfort.

One attempt to deal with this problem is to provide the sanitary napkin with a
means for resisting deformation under the action of the wearer's body movements.

25 Such resistance to deformation is accomplished by providing a sanitary napkin
having crush resistance. Crush resistance is related to the ability of the napkin to
resist crushing forces applied to the longitudinal side edges of the napkin during use,
in order to reduce unintended bending, twisting, and folding of the napkin. By
making the sanitary napkin crush resistant, allegedly the sanitary napkin does not

30  bunch or rope during use. A sanitary napkin alleging to have such crush resistance is
taught in U.S. Patent 4,217,901 issued August 19, 1980 to Bradstreet et al.

An improvement to this approach is to provide a sanitary napkin having both
high flexibility and high capacity. Preferably such a sanitary napkin is thin, and
closely conforms to the anatomy of the wearer. A thin, high flexibility, high capacity

35  sanitary napkin provides the best of all worlds. A relatively thin napkin has less in
use wearer awareness. A high flexibility napkin provides greater wearer comfort,
without being obtrusive under tight clothing. A high capacity napkin can be wom
during all days of the menstrual cycle.

Such a high flexibility, high capacity sanitary napkin conforms to and moves

40 with the wearer, rather than resisting the actions and forces imposed by the wearer as

This is the replacement sheet
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To assist_ in predisposing the sanitary napkin 20 to a convex upward 25
conf1gurat|on during use, the absorbent core 28 may be joined to the
backsheet 26. Preferably, longitudinally oriented |lines of adhesive join

t he outboard trisections 30 of the absorbent core 28 to the backsheet 26.
In this manner, the central trisection .31 can freely float independent of
t he backsheet 26 and is thereby decoupled fromthe backsheet 26 to a
limted extent. Preferably the adhesive mhlch attaches the 30 out board

“trisections 30 of the absorbent core 282t0 the backsheet 26 has a width

rangi ng fromsl fg eg%@bmﬂelar&ahaﬁﬁne&g st patnis4)21y SINAREYQ Bradsiebt e’!.l%l wms as
the outboard tris

ti1on %ﬁ/vt 0l NS t t he backsheequ ﬂ
desi rabl e t hat w&segtﬁ%sm It t"§&nf’ BISAL 2 JIERTET ¢ PTHBE Vi ‘W‘ an
formati on, and mainténtipaal redamciesisithectagei airémeSts:_htaosaniMy.nq:klrtlaswenaphlgmat35
The absor bent CQ&%&@%P&QJ f RRbdnY g@&?g‘% Qfxs Hadé 4o P ESMMEMY BSsfutled

airlaid tissue f1ssue | erred qver t jiLssue
because of its {-eafaienhh® @t%én’@i"ﬁ ‘?ﬁ‘,‘ﬁtzd‘vo]'L Pah% ms@ afRmmonly

i nt rinsical l1p - hiagsigred WhEdPatext §{089,653 issued April 23, 1991 to Osborn, III. The foregoing

U.S. Patents 4,950,264 and 5,009,653 are incorporated herein by reference.
However, there remains a need for a thin, high flexibility, high capacity
sanitary napkin which is even less crush resistant than those made according to U.S.
Patents 4,950,264 and 5,009,653. Such a sanitary napkin must not provide
15 unintended or uncomfortable resistance to lateral compressxon from the thighs of the
wearer, and yet still conform to the anatomy of the wearer. One manner in which
this may be accomplished is by longitudinally weakening the sanitary napkin so that a

line of weakness, such as 3 hinge line, results. '

One such attempt in the art provides a longitudinally articulated sanitary
20 napkin as found in U.S. Patent 3,954,107 issued May 4, 1976 to Chesky et al.
However, the Chesky et al. sanitary napkin does not have a generally planar

topsheet. The topsheet is interrupted by a channel having the shape of an inverted T.
This arrangement requires the sanitary napkin to have more thickness than is
 necessary, and thereby provides an unduly high degree of wearer awareness.

25 Other attempts have been made in the art to provide longitudinal grooves in a
sanitary napkin. For example, U.S. Patent 4,795,455 issued January 3, 1989 to
Luceri et al. discloses a napkin pad liner having 2 longitudinal channel embossed
along nearly the entire length of the liner. This arrangement provides a high density
region in the center, allegedly improving longitudinal fluid distribution. However,

30  this arrangement has the drawback that fluid may not properly laterally wick into the
storage areas laterally outboard of the channel.

Other embodiments of Luceri et al. show opposed channels, one on either face
of the napkin pad liner. This arrangement provides the disadvantage that the sanitary
napkin is predisposed to bend either concave up or concave down, causing a less

35  predictable performance.

In a similar attempt, U.S. Patent 4,059,114 issued November 22, 1977 to
Richards discloses an absorbent pad having embossments in the web. This
‘arrangement again, has the embossments in the top surface of the napkin and relies
upon the fluid handling characteristics noted above. Moreover, a channel embossed '

40 in the top of the sanitary napkin predisposes it to bend in a concave upward

This is the replacement sheet
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The tissue shoul d have properties which nmake it suitable for use in the
sanitary napkin 20 according to the present invention. In particular, a
tissue having a wet 40 tensile strength of at |east 100 grans per

centinmeter as determ ned by ASTM 12 5 St andard D82949 is preferred,
that the tissue recovers fromlateral conpression after being wetted by

SO

menses. The tissue may be enbossed to provide strength. The tissue may have
a basis weight of 30 to 41 pounds per 3,000 square.feet. A highly suitable
tissue is available fromthe Fort Howard- Conpany of G een Bay, Wsconsin as

grade 817. 19 configuRibmr ratheg tharcla prefefied roavex upwat egoaligyratidre sfarsiritary
napki r 20 is a'h%ﬂ&ytoqR&E\M}Shp&eam%bxssasmme/E 1547 18 RoMRREHSDRUE-
Secpn ary tops &rﬁ}ch %?sc{g?gg a sgnitary napkin having embossed channels adjacent the longitudinal
side edges to minimize side staining to eliminate leakage and allow the sides of the
napkin to fold upwards during use. _ |
10 Yet other attempts in the art to provide longitudinal lines of weakness in the
top surface of the sanitary napkin include U.S. Patents 3,343,543 issued September.
26, 1967 to Glassman; 3,575,174 issued April 20, 1971 to Mogor; and 4,840,692
issued June 20, 1989 to Kamstrup-Larsen. However, these arrangements all-disclose
multiple lines of weakness and/or relatively thick napkihs. Multiple lines of weakness
15  may not require the sanitary napkin to buckle along the center. Relatively thick
napkins suffer from the disadvantages noted above. '

Yet another attempt in the art to provide a sanitary napkin which is
longitudinally weakened is disclosed in commonly assigned U.S. Patents 5,171,302
issued December 15, 1992 to Buell and 5,197,959 issued March 30, 1993 to Buell.

20 These references disclose a sanitary napkin having a flexure resistant deformation
element which provides the sanitary napkin with a convex upward configuration
when worn. This configuration is maintained due to the lateral pressure from the
wearer’s thighs. | ' _

Yet other attempts in the art have been made to not rely upon longitudinal

25 embossed channels to improve fluid distribution. For example, U.S. Patent

14,212,302 issued July 15, 1980 to Karami, discloses an absorbent article having

- hydrocolloid material in the side margins and end margins, spaced from the fluid
receiving region of the pad. The fluid receiving region is in the central portion of the -
pad and is substantially free of the hydrocolloid materials. However, this

30  arrangement suffers from the difficulties associated with having both longitudinal and
transverse hydrocolloid distributions necessary to provide the central region free of
hydrocolloid material. Compounding this problem Karami ‘requires an additional
manufacturing step, i.e., that the surface against which the hydrocolloid materials are
to be placed is first wetted. Even with this additional manufacturing step, if the

35 Karami hydrocolloid material is near the topsheet of the absorbent article, there is a
risk of the hydrocolloid material contacting the skin of the wearer.

Accordingly, it is an object of this invention to provide a sanitary napkin which
does not rely upon crush resistance to maintain the target area. It is further an object
of this invention to provide a sanitary napkin having differential flexibility, so that

40  lateral hinging occurs in lieu of lateral crush resistance. It is further an object of this

The

ement shest
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made of. a tissue material identical to that used for the absorbent core 28.
Thi € provi des convenience in manufacturing. |f desired, the secondary

t opsheet 25 may have a hydrophilicity and density | esse e
absorbent core 28, so that 15 ininmical fluid handling pI REESHAR BEBN
result. The secondary topsheet 25 is preferably a singlie_pl yREBLAGEDt it
does not add undue or unnecessary thickness to the sanitary napKim —Tte
secondary topsheet 25 may be dogbone shfped, to provide an aesthetically
pl easi ng appearance to the user. This afrangenent al so provides the
advant age that @verdiion t9rvide Hsanlthrg hapilifwhich|do¥s Aot rely PR embssddlines &t t ar y
napki n 20 accorq#pg t%'lquﬁﬁesﬁgl i wention, any portions of the secondary
t opsheet 25 whi RFIFHE Bpighapdling CRUBREASNFY of t he absorbent core 28 are first
contacted by the thighs of the-wearer and can deformin response to the

| ateral pressures exerted thereby. This arrangenent provides the advantage
that the sanitary napkin 20 wll have a | esser apparent crush resistance
during use. 25 Preferably the secondary topsheet 25 does not contain
absor bent gelling

This Sheet Has Been Reﬂlaced
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materials 42 so that any potentlal occurrences of gel' bl ocki ng are
ni ni fii zed and f andl i ng propert I es are not conprom sed. Even w t hout
the addition of absorbent ge terials 42, the secondary t opsheet 25

beneficially adds heehkd: Leeglsor bent capacity of AR Ki n
20. 30 IfEEﬁ Ijﬂ'm condary t opsheet 25 ng ?"h\g g}r r:gg Pgﬁf he
etrer

t opsheet 24 using e, neltbl own adhesive,|] or aREB ay.
An overall spray is pr cause this arrangenent provides inti mate

contact between the secondary topsheet 25 and the t opsheet 24, and pronotes
wi cking of fluids therebetween. It is irrport_ant however, that the porosity

of the topsheet 24 not be inimcally affected or bl ocked by this
adhesi ve. AdHering the secondarﬁmme&Yﬁ sheet 24 provides
t he advantage that tTike smaﬁdarcgsntpﬁmhaetab?&bemdc@bsor‘mﬁnhbsewea 28redhasot

DO o A Nt e ARk Tincs AR S 0 R AR Bl DB Bl cRihed e

core 28 are joine acing co tops eet 24
and backsheet zdong@gip'@ﬂx |ougqt9d trisections, a central trisection having a first thickness and

being laterally flanked on each side by an outboard trisection. The outboard

10  trisections have a second thickness. The first thickness of the central trisection is less
than the second thickness of the outboard trisections. Absorbent gelling material is -
disposed in each of the outboard trisections while the central trisection is
substantially free of absorbent gelling material. When the core is subjected to lateral
pressure it buckles at the central trisection.

15 The absorbent core may comprise a single sheet of tissue, preferably airlaid '
tissue. The absorbent core has longitudinal side edges which may be folded back, so
that when the absorbent core is folded back upon itself at the longitudinal side edges,
a two-ply thickness is formed at and defining the outboard trisections while a single
ply thickness defining the central trisection and a gap is formed between the

20 longitudinal side edges of the tissue.

Absorbent gelling materials are disposed in each of the outboard trisections,
while the central trisection is substantially free of absorbent gelling materials.
Preferably the absorbent gelling materials are held in place by adhesive. The
adhesive stiffens the outboard trisections of the core, so that when the core is

25 subjected to laterally applied pressures, it will buckle at the central trisection.
The core is particularly suitable for use in a sanitary napkin. When worn, the
core, and hence the entire sanitary napkin, will buckle along the central trisection and
assume a convex upward configuration.

30 BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a top plan view, shown partially in cutaway, of a samtary napkin
according to the present invention;
Figure 2 is a vertical sectional view taken along line 2-2 of Figure 1 havmg no
cutaway and showing the core and secondary topsheet in spaced apart
35 positions for clarity; and
Figure 3 is the sanitary napkin of Figure 2 while in use and showing the
resulting conformation to the anatomy of the wearer, as the absorbent
core buckles at the central trisection, '

40 DETAILED DESCRIPTION OF THE INVENTION
This is the replacement shut
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13 5. -, The backsheet 26 is inpervious to liquids and is preferably
manufactured froma thin plastic film although other flexible Iiquid

i mpervious nmaterials may al so be used. As used herein, the term"fl exible"
refers to materials which are conpliant and will readily conformto the
general shape and contours of the human body. The backsheet 26 prevents
exudat es absorbed and contained in the absorbent core 28 lo fromwetting
the clothing and bedding of the wearer. The backsheet 26 may

alternativel fil t ed I

AR PG E MR AT NG TR S RS
mm (0.5 ml) tOco%b@Mboﬁ’y Qkuldates) 4nid, Gnort Isﬁéaﬁcak)errpﬂ‘esrtp devicge which caane placédrs ar e
ranf actur ed by Z.ngg]y lng?%ﬁ%h?&a 8{1 b%fdvgfw \QEQLH to a%rg ’an&' e&ﬁiln tﬂt}%ﬂncus

desi gnati on P- 1¥ ]
exudates dxschargcd from the body. The term "disposable” is used herein to describe

absorbent articles which are not intended to be laundered or otherwise restored or
10 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 separate manipulative parts like a
15 - 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
20  other vaginal and other 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
25 incontinence pads, and the like. '
Figure 1 is a top plan view of the sanitary napkm 20 of the present invention in
a flat 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
30~ Figure 1, the sanitary napkin 20 preferably comprises a liquid pervious topsheet 24, a
liquid impervious backsheet 26 joined to the topsheet 24, and an absorbent core 28
positioned between the topsheet 24 and the backsheet 26. The absorbent core 28
has two major faces, 2 first major face oriented towards the topsheet 24 and a second
major face oriented towards the backsheet 26. Preferably the sanitary napkin 20
35 according to the present invention further comprises an optional secondary topsheet
25. The secondary topsheet 25 is preferably disposed between the absorbent core 28
and the topsheet 24.
 The sanitary napkin 20 has two centerlines, a longitudinal centerline O-O and a
lateral centerliné A-A. The term "longitudinal” as used herein, refers to a line, axis
40  or direction in the plane of the sanitary Inapkin 20 that is generally aligned with (e.g.,
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is Tredegar Corporation, of Richnond, Virginia, under the designation

X8297. The backsheet 26 has an inwardly oriented surface oriented towards

t he absorbent core 28 and an outwardly oriented surface opposed thereto.

The outwardly oriented surface of the backsheet 26 faces, .and in use _
contacts, the undergarnment of the wearer. |If desired, strips of adhesive 34
may be joined to the 20 outwardly facing surface of the backsheet 26 to
facilitate attachnent of the sanitary napkin 20 to the undergarnment of the
wearer. Preferably the strips of adhesive 34 which attach the backsheet 26
to the undergarnment of the wearer are provided in the geonmetry of two

paral lel |ings fag'm:ﬁdtélymél th}18 veRiRsli flaHdi vAigth BiSghs aastsmﬁg G'Sdiére{nld pas 0-0
a

d AA Pref d t ,
ong t udi nal e PSR bodpives SRR i Seiitany PaRkroa Siwart.s The tels “inaverssy
napkin 20 to assutiaterhié as usedeheraim\aee iiterchangegbleatridonfento &iige rasis dridirectinomn
inimecally affeglgsh hé%{hrﬂ‘ﬂbfﬁhé’ 6f tHE! Karﬂﬁzﬂagkih%%%ﬁ gEHlﬁ-al %E&Mu m@

configuration Ofthecf%ng anXal %xrect%nedrhlenz].- irection is orthogonal bo% the longitudin
10  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 0-O and the
lateral centerline A-A.

The long edges of the sanitary napkin 20, which are aligned with the

lox_lgitudinal centerline O-0, are the longitudinal side margins of the sanitary napkin

15 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”

20 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. Patemt 4,321,924,
"Bordered Disposable Absorbent Article” issued to Ahr on March 30, 1982; U.S.

25  Patent 4,589,876, "Shaped Sanitary Napkin With Fiaps" issued to Van Tilburg on
August 18, 1687. Each of these patents is 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 backshest 26 extend

30 beyond the edges of the absorbent core 28 to thereby form not only portions of the
periphery, but also side flaps (not shown) if so desired.

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,

35 dog bone, asymmetric, etc.) and from a wide variety of liquid-absorbent materials
commonly used in sanitary napkins, such as tissue, pérticularly air-laid tissue.
Examples of other suitable absorbent materials include comminuted wood pulp
generally referred to as airfelt, creped cellulose wadding; meltblown polymers
including coform; chemically stiffened, modified or cross-linked cellulosic fibers;

40  synthetic fibers such as crimped polyester or polyolefin fibers; peat moss; absorbent
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92/ 04000. publi shed March 19, 1992 in the nane of Papa et al. 30

t opsheet’ 24 is conpliant, soft feeling, and non-irritating to the wearer's
the topsheet 24 is liquid pervious permtting liquids (e.qg.,
A suitable

skin. Further,

menses and/or urine) .to readily penetrate through its thickness.

topsheet 24 may be manufactured fromapertured forned filns, foans, or
woven and nonwoven materials conprised of natural or synthetic fibers.

preferred topsheet 24 conprises 35 an apertured formed filmas descri bed
in US. Patent 3,929,135, entitled "Absé ptive Structures Having Tapered

bengtkl Guparatsotiensalymérgrabsdibent $élling bladralPalent
e b £ : J jing A Stain Resistant
Topsheet, " whi c%%%g%elgg?‘g qagﬁégn&mgfﬁ%ﬁﬁﬁp?ﬁiﬁ;, 1982; U.S. Patent

Capill ari es,s' vbami) abssrbed s

4,324,246 entit

4,342,314 entit

| ed Theesqnfigusation|and toopstnsHOrERRithS absagpent Kerie- 2§ may also be

Properties, " whiafed ¢dg., tiesdbestbém cBrAEd may hiVe vafiing’tallpérizoRes (238 ProfiledSso

Pat ent 4, 463., 043% t%ngé tti'uce:lger

10

or thinner 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

15

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 liners, regular sanitary napkins, or overnight sanitary
napkins. - '

Referring to Figure 2, the absorbent core 28 comprises three trisections, a

central trisection 31 flanked by two outboard trisections 30. The central trisection

20

25

30

31 preferably lies along and is symmetric about the longitudinal centerline O-O. The
outboard trisections 30 are juxtaposed with the central trisection 31 and may form
the longitudinal side edges of the absorbent core 28. The central trisection 31 is
preferably flexible relative to the outboard trisections 30, so that the sanitary napkin
20 can deform at or throughout the central trisection 31 in.response to lateral
pressure from the wearer's thighs prior to encountering substantial deformation of
the outboard trisections 30. _ _
Preferably the absorbent core 28 comprises an airlaid tissue, C-folded to have a
dual ply thickness in the outboard trisections 30 and a single ply thickness along the
central trisection 31. The outboard trisections 30 are preferably symmetrically
disposed about the longitudinal centerline O-O and are equal in size. The central
trisection 31 and outboard trisections 30 need not be equal in width, however. The
central trisection 31 may have a lesser width than the outboard trisections 30, to

“ensure sufficient capacity as described below. Also, if the central trisection 31 is

narrower in width than the outboard trisections 30, the sanitary napkin 2_0 more

readily conforms to the anatomy of the wearer. Furthermore, a narrower central

3s

40

trisection 31 provides the core 28 with greater capacity, and hence greater protection
upon heavy loadings. _

For a sanitary napkin 20 according to the present invention the core may have
a width of 50 1o 70 millimeters. The central trisection 31 may range from 0 10 30
millimeters in width, and preferably from 5 to 12 millimeters in width, while each
outboard trisection 30 may measure from 13 to 35 millimeters in width.

This is the replacement shest



14 5 Macr oscopi cal | y Expanded Three-Di nensional Plastic Wb Exhibiting
Non-G ossy Visible Surface and Cl oth-Like Tactile | npression,” which issued
to Ahr et 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 fornmed film 10 described in
one or nore of the above patents and marketed by The Procter & Ganbl e
Conpany of Cincinnati, Chio as "DRl -WEAVYE" for sanitary napki ns 20. The

o o or® f AMERE ARG Elact G oA LRSS R3S Abyt RSy bt SPase R
i nt er medi at e t heoHRsiIdRillimetsrs apary qr@@rsﬁheembq_zhmenméesm%em mZﬁpafnﬁably

t opsheet 24 areb@spated Qﬁh’Mn 25gap 400df15Q ltzhﬁillﬂﬁé?e@rhg defriB&fibovt. NEhe

attachnment nean n such .as are well known in the art. g e5| ves
whi ch have beengﬁ‘dn %Q\e c5"‘%%l?§ﬂ%¥3§ct ory att achrrent
' The edges of the outboard trisections 30 may be straight and parallel to the - .

10 longxtudmal centerline O-O as shown, or may be arcuate. Arcuate edges can either
be concave towards ‘or convex outwards from the longitudinal centerline 0-O. If
this configuration is selected, the absorbent. gelling materials 42 should be limited to
the narrowest width of the outboard trisections 30, so that the likelihood of the
absorbent gelling materials 42 becoming free and contacting the skin of the wearer is

15 mhirni;ed. Alternatively, the edges may monotonically taper towards either
transverse end of the sanitary napkin 20.

Preferably, the gap 40 is oriented towards the backsheet 26. This allows the
face of the core 28 oriented towards the topsheet 24 to be generally planar.
The sides of the core may be straight, or may be arcuate in a configuration

20 concave outward from the longitudinal centerline O-O. If an hourglass shaped core
28 having arcuate longitudinal side edges is selected, the core width should be

measured at the narrowest point.

The absorbent core 28 may preferably further comprise absorbent gelling
materials 42 as are well known in the art. Preferably the central trisection 31 is
25  substantially free of absorbent gelling materials 42, in order to enhance fluid
distribution in the longitudinal direction. Also, the potential hazard associated with
absorbent gelling materials 42 directly contacting the skin are reduced if the central
trisection 31 is substantially free of absorbent gelling materials 42. This potential
~ hazard is possible, although unlikely, because the single ply thickness of the central
30 . trisection 31 may not allow adequate insulation of the absorbent gelling materials 42
| from the pervious topsheet 24. Also, it may be difficult to adhere absorbent gelling
materials 42 to the single ply thickness of the central trisection 31 in a conventional
manufacturing. process. If the edges of the outboard trisections 30 abut, the
absorbent gelling materials 42 may be distributed throughout the entire width of the

35 core 28, including the central trisection 31.
The outboard trisections 30 preferably have a double thickness as noted above.
More preferably, the outboard trisections 30 are formed by folding the tissue of the
absorbent core 28 over upon itself at the longitudinal side edges of the absorbent
‘core 28. By having the material forming the outboard trisections 30 of the absorbent
40 core 28 folded over at the longitudinal edges, the chances of absorbent geliing
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means are manufactured by H B. Fuller Conpany of St. Paul, M nnesota under-
t he deS|gnat|on HL- 1258 or H 2031. The attachment means will preferably
conpri se an open pattern network of filanents of adhesive as is disclosed
Fn U.S. Patent 20 4,573,986 entitled "Di sposabl e Wast e- Cont ai nnment
Garnment," which issued to Mnetola et al. on March 4, 1986, and which is

I ncorporated herein by reference. Alternative attachnment neans conprise
heat, pressure, ultrasonic, and dynam c gechanical bonds. In an alternative
enbodi ment of the present invention, t ht sanitary napkin 20 25 has two
flaps (not shown), each of which extend |aterally beyond the Iongltudlnal

si de margi ng Ofmgttﬁaﬁﬁa'és ep\(ngnﬁ'BH ﬂ'nez&tbc;g?f tﬁ#ﬁﬁcﬁsaf@ i %Lr {16 %o ?arglr ape

over the edges Q wear, reven oi ling

by menst rual ‘U'-'a"mﬁraé? Binimized b)ﬁhP‘Hg Rbsegbeat gelling @awaalls &3 hsenmq dislodgedng the
edges of the umdermememauﬂmaj B wall ﬁxlDb@f&frﬁBéd’&Bﬁu%gﬁ’&ﬂg%\Rﬂds the

attachnent nea rface,
: back under neat %ﬁl{lo@' %@%tsi%g bgathg%mgle thickSesS of %ﬁ)e central tnsegnonaﬁ Qescnbed
a ove.

10 The absorbent gelling materials 42 contained in the outboard tﬁsections 30 are
preferably held in place by adhesive. The adhesive may be applied as an overall.
spray, printed as micropatterns, sprayed in overlapping or nonoverlapping spiral
loops, or sprayed in a random meltblown pattern. Overlapping spiral loops are
generally preferred because such an arrangement prevents the outboard trisections 30

15 from becoming too stiff and allows good manufacturing control, preventing adhesive
from occurring in the central trisection 31.

The adhesive in the outboard trisections 30 serves three purposes. First, the
adhesive joins together the two plies of the tissue forming the outboard trisections
30, to make a laminate construction. This laminate construction has the effect of

20  stiffening the outboard trisections 30 relative to the central trisection 31. The

 stiffening occurs because more plies of tissue are present and because the adhesive
has more stiffness than the tissue. By combining additional plies and the stiffness of
the adhesive, the central trisection 31 will be relatively flexible relative to the
-outboard trisection 30. This arrangement has the advantage of allowing the sanitary

25 napkin to more comfortably conform to the shape of the wearer while providing
adequate capacity for all of the menstrual cycle.

Second, while the outboard trisections 30 are relatively stiff in comparison to
the central trisection 31, the overall construction of the sanitary napkin must not be
too stiff - so that wearer discomfort is avoided. Sanitary napkins having a relatively

30  stiff overall construction were known and used in the prior art. However, with the
co'mmcrcially successful high capacity, high flexibility sanitary napkins available
today, the consumer has come to expect a sanitary napkin which is both ﬂexxble in its
overall construction and which conforms to the body of the wearer.

If a pressure sensitive hot melt adhesive is used to join the two plies of the

35  outboard trisection 30, and if the AGM is placed in direct contact with the hot melt
adhesive, the teachings of the prior art crush resistant napkin constructions can be
avoided.  Particularly, the aforementioned U.S. Patent 4,217,901 issued to
Bradstreet et al. teaches applying the heat on the side of the core 28 which is
opposite the absorbent gelling materials 42. The Bradstreet et al. arrangement

40  allegedly causes the migration of moisture, thereby forming a relatively crush
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undergarment. In this way the flaps serve to. keep the sanitary napkin 20
properly positioned. The flaps nmay be constructed of various nmaterials
including materials used for the topsheet 24, backsheet 26, conbinations

t hereof, and may be a | am nate having 35 tissue in the center. Further,
the flaps may be a separate elenent attached to the main body of the
sanitary napkin 20 or can conprise 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 Ti tburg or 4, 687,478 issued August 18,

1987 to Van Fil hesigant BetitinPhagiies g BAfeP R Svalli hd BOOH RRtahentfEy GaiihYor
reference. 1% 2 street et al,, {}‘,‘3 hg'ﬁnslmtn%g ¥ou?:§%lx< Ia?xotz gel?ggh%iwlz Qrgd gb?omgf p{_esent
i nvention prefe éﬁq )7 R aﬁ t gelling
matenal must be placed together, so that the moisture migration and bond formation
disclosed therein does not occur. '
Third, the adhesive helps to entrap and join the absorbent gelling material

10 particles to and within the absorbent core 28. This arrangement minimizes the saféty
concerns of avoiding direct contact of the absorbent gelling materials 42 with the
skin of the wearer.

Referring to Figure 3, preferably the outboard trisections 30 are folded so that
the first major- surface of the sanitary napkin 20 which is oriented towards the

15 topsheet 24 is generally planar, and the relieved portion of the absorbent core 28
formed by the single ply thickness of the central trisection 31 is oriented towards the

- backsheet 26. This arrangement provides the advantage that the sanitary napkin has
a more uniform and aesthetically pleasing appearance to the user when viewed from
and through the pervious topsheet 24 (assuming a secondary topsheet 25 is not

20  included), and, more importantly, is predisposed to a convex upward configuration,
and possible a W-shaped cross section during use. Furthermore, this arrangement
potentially provides a barrier between any loose panicles of absorbent gelling
material 42 and the pervious topsheet 24.

To assist in predisposing the sanitary napkin 20 to a convex upward

25  configuration during use, the absorbent core 28 may be join'ed to the backsheet 26.
Preferably, longitudinally oriented lines of adhesive join the outboard trisections 30
of the absorbent core 28 to the backsheet 26. In this manner, the central trisection
31 can freely float independent of the backsheet 26 and is thereby decoupled from
the backshest 26 10 a limited extent. Preferably the adhesive which attaches the

30  outboard trisections 30 of the absorbent core 28 to the backsheet 26 has a width
ranging from 1 to 20 millimeters, so that such adhesive is not as wide as the
outboard trisection 30 which it joins to the backsheet 26. It is desirable that such
adhesive allow the sanitary napkin to form a W formation, and not impart excessive
stiffness to the sanitary napkin.

35 The absorbent core 28 is preferably made of tissue and more preferably an
airlaid tissue. An airlaid tissue is preferred over a wetlaid tissue because of its
greater wet strength which avoids wet collapse and intrinsically higher void volume.
The tissue should have properties which make it suitable for use in the sanitary
napkin 20 according to the present invention. In particular, a tissue having a wet

40 tensile strength of at least 100 grams per centimeter as determined by ASTM

' {
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crush resistance less than the 1.0 psi specified in the aforenentioned U. S
Patent 4,217,901, issued to Bradstreet, which patent is incorporated herein
by reference for the purpose of show ng how to conduct a test for crush
resistance. In order to clarify this test, the foll ow ng conditions nust be
taken into account. The crush 10 resistance test is fornmed by rolling the
sani tary napkin 20 according to the present invention into a cylindrical
configuration having the backsheet 26 facing outward. The cylinder is
formed by abutting the ends of the absofdent core 28, or other conponents,
of the sanitary napkin 20, as applicable, which contain the absorbent

gel l'i ng materlal e r L Qi he
lateral 15 “cen ﬁ%{dnigg%\g&&ls é]}géggédsstogﬁaﬁﬁ ﬁssagr&égc ?Iﬂ’%g"ﬁ gtte %I %O%I‘LR: ”Iég en
abutted, while rmenbeingwaigedbyamensesyi t udi nal centerline 0-0 of the sanitary

napkin 20 parall el t'l‘hettﬁﬁlehﬁﬁgdetéﬂ:lo@ﬁh 16} F@ﬁe'sﬂ'@mﬁﬁn?hé’hsshbﬁxaﬁhmEd’sstf

the cylinder. If nec ce o
tape, can be uséf -&5 ﬁ&ﬁ%ﬁ H°‘{"H§p§ra"p éq%afﬂﬁarﬁgﬁ g%&]l ﬁ‘l'“glﬁ‘é"isw Fr?a'?‘{ S‘[&h
configuration. Tem theFershowuird Company of Green Bay, Wisconsin as grade 817.

10 Referring back to Figure 1, preferably the sanitary napkin 20 is also provided

with a secondary topsheet 25 as noted above. The secondary topsheet 25 may be

made of a tissue material identical to that used for the absorbent core 28. This
provides convenience in manufacturing. If desired, the secondary topsheet 25 may
have a hydrophilicity and density lesser than those of the absorbent core 28, so that

15  inimical fluid handling properties do not result.

The secondary topsheet 25 is preferably a single ply so that it does not add
undue or unnecessary thickness to the sanitary napkin. The secondary topsheet 25
may be dogbone shaped, to provide an aesthetically pleasing appearance to the user.
This arrangement also provides the advantage that as the wearer's thighs laterally

20 compress the sanitary napkin 20 according to the present invention, any portions of
the secondary topsheet 25 which lie laterally outboard of the absorbent core 28 are
first contacted by the thighs of the wearer and can deform in response to the lateral
pressures exerted thereby. This arrangement provides the advantage that the sanitary
napkin 20 will have a lesser apparent crush resistance during use.

25 Preferably the secondary topsheet 25 does not contain absorbent gelling
materials 42 so that any potential occurrences of gel blocking are minimized and fluid
handling properties are not compromised. Even without the addition of absorbent
gelling materials 42, the secondary topsheet 25 beneficially adds to the overall
absorbent capacity of the sanitary napkin 20.

30 * If desired, the secondary topsheet 25 may be adhered to the topsheet 24 using
spiral adhesive, meltblown adhesive, or an overall spray. An overall spray is
preferred because this arrangement provides intimate contact between the secondary
topsheet 25 and the topsheet 24, and promotes wicking of fluids therebetween. It is
important, however, that the porosity of the topsheet 24 not be inimically affected by

'35 or blocked by this adhesive.

Adhering the secondary topsheet 25 to the topsheet 24 provides the advantage
that the secondary topsheet 25 and absorbent core 28 do not become laminated
together. Instead both the secondary topsheet 25 and the core 28 are joined to the
outwardly facing component, i.e., the topsheet 24 and backsheet 26, respectively.
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20 be approximately one-half to three-quarters inches in wdth, one to
one ‘and one-half inches in length, be applied in the |ongitudinal direction
al ong the | ongitudinal centerline 0-0 of the sanitary napkin 20 and be
centered about the point where the ends of the core 28 abut. The cylinder
Is placed in an Instron tensile machine having a load cell with a 25
resolution of 1.0 grans. The cylinder is then crushed in the Instron
machi ne at a crosshead speed of twenty i?ches per mnute and the resulting

| oad defl ection curve recorded on a cha recorder having a chart speed of
twenty inches per rtpbackshedt Z6Hieimpranisury ligeipkam i2 Prefratly matufaceured frompr i ght

for the test, ls u S tary
napki n 20 at |t"sﬁ'1J %&s&xﬁﬁf tg%u &ﬁ% $ﬁqﬂéﬁ&§8§§ ﬁx?ﬂehél??n u?%oe%qaged
by the noving cssedshsased lw@mthh@nneﬂmhh 7§ er&iadnwal%&wbﬁeewﬂémbw he

chart recorder, wfifRaXi m.ﬂfﬁ;&fatgedmﬂhﬁ éhﬁ@t:ontalrsle,fnse hireanpleadly. f Dhece i n
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10 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 P-18-1401, and by

1S  Tredegar Corporation, of Richmond, Virginia, under the designation X8297.

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 34 may be joined to the

20 - ourwardly facing surface of the backsheet 26 to facilitate attachment of the sanitary
napkin 20 to the undergarment of the wearer.

Preferably the strips of adhesive 34 which attach the backsheet 26 to the
undergarment of the wearer are provided in the geometry of two parallel lines
symmetric about the longitudinal and lateral centerlines O-O and A-A. Preferably

25  such adhesive strips do not lie along the longitudinal centerline O-O, so that the
predisposition of the sanitary napkin 20 to assume the convex upward configuration
of Figure 3 is not inimically affected. Such adhesive may be provided in the
geometry and configuration of commonly assigned Intemational Publication No. WO
92/04000 published March 19, 1992 in the name of Papa et al. '

30 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 apénured formed films, foams, or woven and nonwoven
materials comprised of natural or synthetic fibers. A preferred topsheet 24 comprises

35  an apertured formed film as described in U.S. Patent 3,929,135, entitled " Absorptive
Structures Having Tapered Capillaries,” which issued to Thompson on December 30,
1975; U.S. Patent 4,324,246 entitled "Dispoéable Absorbent Article Having A Stain
Resistant Topsheet," which issued to Mullane, et al. on April 13, 1982; U.S. Patent
4,342,314 entitled "Resilient- Plastic Web Exhibiting Fiber-Like Properties,” which

40 issued to Radel et al. on August 3, 1982; U.S. Patent 4,463,045 entitled
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sani tary napkin 20, buckles. Generally the peak force will be the highest
force 35 recorded before the sanitary napkin 20 starts to conpress into a
solid mass. The second value is the |ast point of inflection the

| oad- defl ection curve denonstrates just before the aforenentioned peak
force. The inflection point is also neasured in grans and nmay be found by
any conventional conputer program spreadsheet program or a chart recorder
with a derivative function. In order taqg 16 5 sinplify the finding of
the inflection point, the |oad- defl ecti®h curve may be directly input, as -
an anal og voltage, to the conputer and the inflection point found thereby.
The inflection point of the |oad-deflection curve, as used herein, is used

ggﬂg'eséfent W U BpalEo SO St G BkpSife Yhies-Biftlehdiral PRstd WeQ%B"ith'ﬂ'om&%\ the
Visible Surface and Cloth-Like Tactile Impression,” which issued to Ahr et al. on
July 31, 1984; and U.S. Patent 5,006,394 entitled "Multilayer Polvmeric 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
10  described in one or more of the above patents-and marketed by The Procter &
Gamble Company of Cincinnati, Ohio as "DRI-WEAVE" for sanitary napkins 20.

The backsheet 26 and the topsheet 24 are positioned adjaceﬁt-the first and
second major faces of the core 28 respectively, so that the core 28 is intermediate the
backsheet 26 and topsheet 24. The backsheet 26 and topsheet 24 are preferably

15  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 filaments of adhesive as is disclosed in U.S. Patent

20 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.
Altemnative attachment means comprise heat, pressure, ultrasonic, and dynamic
mechanical bonds.

In an alternative embodiment of the present invention, the sanitary napkin 20

25  has 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

30 garment surface, so that they can be folded back underneath the crotch of the
undergarment. In this way the flaps serve to keep the sanitary napkin 2C properly
positioned.

The flaps may be constructed of various materials including materials used for
the topsheet 24, backsheet 26, combinations thereof, and may be a laminate having

35 tissue in the center. Further, the flaps may be a separate element attached to the
main body of the 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.

This is the replacement sheet

Date: 2 5 NOV 19%



concavi ty of the curve changés, and is found as the point where the second
deriwvative 10 of the curve is equal to zero. A nore thorough discussion
of inflection point, as used herein, is found in the reference book The
Cal culus Wth Analytic Geonmetry by Leithold, second edition, copyright
1972, Section 4.10 entitled "Concavity and Points of Inflection" beginning
at page 227, which book is incorporated herein by reference. 15
There are two crush resistances associated with the sanitary napkin 20, a
peak crush resistance and an inflectionlpoint crush resistance. The crush
resistance in either case is found by converting the appropriate reading,
taken fromeither the peak or the inflection point in grams and converting
it to pounds. The area presented to the crosshead is conputed. Such area is
found by 20 5 nult !Eh&/ﬁﬁ@‘?ﬂh@?’k@néﬁ pcoordmmeo ltes prebran inventian Qf‘&fetgbl)t has a
cal }per of -tEe Erath Fésistantt teas _yhaaa?_ku.ro gﬁﬁpééﬁédfu? zﬁ?%ﬁr&ﬁaﬁioﬁéar t@.sf&lgx&znot
uniformin the i na rection,.the greatest neasurenent, take
parallel tot hek'?gﬂg{)#dfﬂ’féﬁ"%éﬁf‘?ﬁ’ i‘%ﬁs‘@-atfﬂ? 8 ua:gmlrategﬁerem by reference for

the purpose of showing how to conduct a test for crush resistance. In order to

clarify this test, the following conditions must be taken into-account. The crush

10  resistance test is formed by rolling the sanitary napkin 20 according to the present

invention into a cylindrical configuration having the backsheet 26 facing outward.

The cylinder is formed by abutting the ends of the absorbent core 28, or other

components, of the sanitary napkin 20, as applicable, which contain the absorbent

gelling materials 42. If the ends of the core 28 are not parallel to the lateral

15 centerline A-A, the ends of the core 28 first to touch when abutted, while

maintaining the longitudinal centerline O-O of the sanitary napkin 20 parallel to the

longitudinal direction control the diameter of the cylinder.

If necessary, a small piece of tape, such as Scotch brand 810 tape, can be used
to maintain the sanitary napkin 20 in the cylindrical configuration. The tape should

20 be approximately one-half to three-quarters inches in width, one to one and one-half
inches in length, be applied in the longitudinal direction along the longitudinal
centerline O-O of the sanitary napkin 20 and be centered about the point where the
ends of the core 28 abut.

_ The cylinder is placed in an Instron tensile machine having a load cell with a

25  resolution of 1.0 grams. The cylinder is then crushed in the Instron machine at 2
crosshead speed of twenty inches per minute and the resulting Joad deflection curve
recorded on a chart recorder having a chart speed of twenty inches per minute. If
the sanitary napkin 20 does not remain upright for the test, a single probe or ruler
may be used to stabilize the sanitary napkin 20 at its longitudinal edge, but only until

30 itis fully engaged by the moving crosshead.

From the resulting load-deflection curve on the chart recorder, two values are
found. The first value is the peak force in grams. The peak force corresponds to the
point where the absorbent core 28 of the sanitary napkin 20, and hence the entire
sanitary napkin 20, buckles. Generally the peak force will be the highest force

35  recorded before the sanitary napkin 20 starts to compress into a solid mass.

The second value is the last point of inflection the load-deflection curve
demonstrates just before the aforementioned peak force. The inflection point is also
measured in grams and may be found by any conventional computer program,
spreadsheet program, or a chart recorder with a derivative function. In order to
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The caliper of the sanitary napkin 20 is found by neasuring a one inch

di aneter area of the sanitary napkin 20 under a confining pressure of 0.016
pounds per square 25 inch. Such a light confining pressure is only
believed suitable for finding caliper in the inflection point conputation.
‘Preferably the sanitary napkin 20 according to the present invention has a
cal i per, so neasured, less than 3.5 mllineters, nore preferably |ess than
3.3 mllimeters, and nost preferably less than 3.0 mllineters. The readi ng
in pounds is then divided by the area id6square inches to yield the 30

peak crush resistance or the inflection point crush resistance - depending
upon whi ch vdl usimplify theefinding aftbe infinmivatpoint,ahe idad-deftarpion ctrvomay Badiredtlyl | ed

in the art wll jyidedsehafslof Valtage D% #é@{ﬁ'ﬂ:r%ﬁ'&th@%ﬁiclﬁx % e?&iﬁamreb?.s the

ani {ary napki n 20 ARECHARIGH oGl BecioadBe eI it B SIS BFD Haused peak

crush resi st anceohsgentt Wil the 6rdirary @aldulop defirikion, i beduttingdWieleas sedsarpfO. 5

brei erably has Sanaty STUE QR Rl nd il BRRTENE BTl el Uchlie

10 of the curve is equal to zero. A more thorough discussion of inflection point, as used
herein, is found in the reference book The Calculus With Analytic Geometry by
Leithold, second edition, copyright 1972, Section 4.10 entitled "Concavity and
Points of Inflection” beginning at page 227, which book is incorporated herein by
reference.

15 There are two crush resistances associated with the sanitary napkin 20, a peak
crush resistance and .an inflection point crush resistance. The crush resistance in
either case is found by converting the appropriate reading, taken from either the peak
or the inflection point in grams and converting it to pounds.

The area presented to the crosshead is computed. Such area is found by

20 multiplying the length of the absorbent core 28 by the caliper of the entire sanitary
napkin 20. If the absorbent core 28 is not uniform in the longitudinal direction, the
greatest measurement taken parallel to the longitudinal centerline O-O is used.

The caliper of the sanitary napkin 20 is found by measuring 2 one inch diameter
area of the sanitary napkin 20 under a confining pressure of 0.016 pounds per square

25 inch. Such a light confining pressure is only believed suitable for finding caliper in
the inflection point computation. Preferably the sanitary napkin 20 according to the
present invention has a caliper, so measured, less than 3.5 millimeters, more
preferably less than 3.3 millimeters, and most preferably less than 3.0 millimeters. _

The reading in pounds is then divided by the area in square inches to yield the

30 peak crush resistance or the inflection point crush resistance - depending upon which
value was used in the numerator of the computation. One skilled in the art will
understand that, based upon the above computation, as the caliper decreases, the
apparent crush resistance will increase. The sanitary napkin 20 according to the
present invention preferably has a peak crush resistance less than 0.6 psi and more

35  preferably less than 0.5 psi. The sanitary napkin 20 according to the present
invention also preferably has an inflection point crush resistance less than 0.5 psi and
more preferably less than 0.4 psf. :

While it will be apparent that many other configurations, combinations, and
permutations of the foregoing are feasible, all such variations fall within the scope of

40 the appended claims.
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nore preferably less than 0.4 psi. Wile it will be apparent that many
other configurations, conbinations, and pernutations of the foregoing are

f easi bl e, aI I “ Il within the scope of 40 the appended

cl ai ns. mmlm wlumal E An absorbent core for a sanitary
napki n, sai d core Havitng"a 1 onfyi tud| nal centerline and_a_| ateral centerline
orthogonal thereto, said core conprisi ng three |ongit yGHEAGHYETO HAS B FEN
trisections, a central trisection havingZa first thickhess LR@ (oF

lateral ly flWHATISCOLABMEDISde by an outboard trisecti - :
trisection having a second t hi ckness, char acterl zed in that said first

1. An absorbent core for a sanitary napkin, said core having a longitudinal centerline

and 4 lateral centerline orthogonal thereto, said core comprising:

three longitudinally oriented trisections, a central trisection having a first thickness
and being laterally flanked on each side by an outboard tris:cﬁon, each
outboard trisection having a second thickness, characterized in that said first
thickness of said central trisection is less than said second thickness of said
outboard trisections; and

absorbent gelling material disposed in each of said outboard .tn'scctions, said central
trisection being substantially free of said absorbent gelling material,
characterized in that said core, when subjected to lateral pressure will buckle
at said central trisection.

2.  An absorbent core according to Claim 1 characterized in that said core comprises a
single sheet of tissue, wherein said tissue preferably has longitudinal side edges, and
is folded back upon itself at said longitudinal side edges to form a two-ply thickness
at said outboard trisections, and a single ply thickness at said central trisection, and
wherein said tissue is.more preferably an airlaid tissue.

3. Anabsorbent core according to Claim 2 characterized in that said absorbent: gelling
material is disposed berween said two plies of said outboard trisections, and
preferably said absorbent gelling material is held in place by adhesive artachment.

4. Anabsorbent core according to Claims 2 and 3 characterized in that szid core has a
continuous surface on one face, and a gap on the face opposed thereto, said gap
being formed by and between the edges of said outboard trisections. '

5. A sanitary napkin having a longitudinal centerline and a lateral centerline 6nhogonal
thereto, said- sanitary napkin comprising a liquid pervious topsheet, a liquid
impervious backsheet joined to said topsheet, and an absorbent core intermediate
said topsheet and said backshéct, said absorbent core comprising: _
three longitudinally oriented trisections, characterized in that said central trisection

lying along said longitudinal centerline of said sanitary napkin, said central
trisection having a first thickness and being laterally flanked on each side by an
outboard trisection, each outboard trisection having a second thickness,
characterized in that said first thickness of said central trisection is less than

said second thickness of said outboard trisections; and
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thi ckness of said central trisection is |less than said second thickness of
sai d”out board trisections; ~and absorbent gelling material disposed in each
of said outboard frisections, said central trisection being substantially

free of said material, characterized in that said core,
when subj ect ea m mzlﬂ(ﬂl
2.

ure wi Il buckle at said cej rnglﬁ#s C4~ R
An absor bent ccore acco to daiml characterize %BEEHE!_
conpri ses a single sheet of tl_ssue, wherein said tissue prefer P‘,AGEES
| ongi t udi nal side edges and is fol ded b%@ck upon itself at said
| ongi t udi nal si d es to forma, two hi ckness at, said outhoard '
trisections, an& sé’ &t! "%Wtef‘ﬂl%PHéﬁgé“ a%cths%sad@@m%ﬂ trisectignsg s3id pentrahng

wherein said tissuetrissct chenge ebsedntizllyarfreai lof asaitl tdbssrbent %ellmg Anarfigior bent
core according to t orb | i.n
~material is di sposgaﬁag%é-t/ezgﬁﬂggﬁ{d?{'d i ‘b@es? %ﬁegté@h&j ?e?%c%?s S Eéﬁ‘f‘?} ns,
and preferably sai da%es@ﬂttnwlmn ng materl al is held in place by adheS| ve
attachment . _ | '
6. A sanitary napkin according to Claim 5 further comprising a liquid pervious
secondary topsheet intermediate said topsheet and said absorbent core.

7. A sanitary napkin according to Claim 6 characterized in that said secondary topsheet
comprises a tissue, wherein said tissue of said secondary topsheet preferably has a
hydrophilicity less than or equal to the hydrophilicity of said tissue comprising said
core.

8. A sanitary napkin -accor_ding_to Claims 5, 6, and 7 characterized in that said core
comprises a single sheet of tissue.

9. A sanitary napkin according to Claim 8 characterized in that said tissue has
longitudinal side edges and is folded back upon itself at said longitudinal side edges
to form a two-ply thickness at said outboard trisections and a single ply thickness at
said central trisection.

10. A sanitary napkin according to Claims 8 and 9 characterized in that the edges of said
outboard trisections form a gap at said central trisection, said gap being oriented
towards said backsheet, whereby the face of said core oriented towards said
topsheet is substantially planar, and, preferably said gap of said central trisection is
substantxally free of adhesxve
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4. An absorbent core according to Cainms 2 and 3 characterized in that
sai d ‘core has a continuous surface on-one face, and a gap on the face
opposed thereto, said gap being forned by and between the edges of said
outboard trisections. 5. A sanitary napkin having a |ongitudinal
centerline and a lateral centerline orthogonal thereto, said sanitary
napkin conprising a liquid pervious topsheet, a |liquid inpervious backsheet
joined to said topsheet, and an. absorbenigcore internediate sai d t opsheet
and sai d backsheet, said abeégggé f re co rising: three longitudinally
oriented trisections, charac g %%¥d“ Nal- trisection |ying
al ong said Iongltudlnal centerline of sald sanltary napkln said central
trisection having a first thickness and bein rally flanked on each
side by an outboard trisecti Iﬁ Fidggﬂﬁon havi ng a second

t hi ckness, characterized in that said flrst t hi ckness of said central
trisection is |ess than said second thi ckness of said outboard trisections;
and

A sanitary napkin having an absorbent core with three longitudinally oriented
trisections, a central trisection flanked by two outboard trisections. The absorbent
core is formed of a single layer of tissue. The single layer of tissue is folded on itself”

to provide a two-ply thickness at each of the outboard trisections and a single
thickness at the central trisection. The two plies of the outboard trisections are
preferably adhered together. Absorbent gelling materials are disposed in each of the
outboard trisections. The central trisection is substantially free of absorbent gelling
materials. The sanitary napkin also preferably comprises a secondary topsheet
intermediate the topsheet and the absorbent core. The secondary topsheet is also
substantially free of absorbent gelling materials,

Figure 3
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1 8 absorbent gelling material disposed in each of said outboard
~trissections, said central trisection ‘bei‘ng substantially free of said
absorbent gelling material, characterized in that said core, when subjected
to lateral pressure will buckle at said central trisection. 6. - A
sanitary napkin according to Claim 5 further conprising a |liquid pervious
secondary topsheet internedi ate said topsheet and said absorbent core. 7.

A sanitary napkin according to Caim6 characterized in that said secondary
t opsheet conprises a tissue, wherein idtissue of said secondary topsheet
-preferably has a hydrophilicity Iesslzﬁan or equal to the hydrophilicity of
sai d tissue conprising said core. 8. A sanitary napkin according to
Clains 5, 6, and 7 characterized in that said coré
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conprises a single sheet of tissue. 9. A sanitary napkin according to
Cl aikm 8 ‘characterized in that said tissue has |ongitudinal side edges and
is folded back upon itself at said |ongitudinal side edges to forma
two-ply thickness at said outboard trisections and a single ply thickness
at said central trisection. 10. A sanitary napkin according to Cains 8
and 9 characterized in that the edges of said outboard trisections forma
gap at said central trisection; said gap being oriented towards said
backsheet, whereby the face of said core oriented towards said topsheet is
substantially planar, and, preferably said gap of said central trisection
is substantially free of adhesive.
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