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(57) Abrége/Abstract:
An absorbent article, such as a sanitary napkin, comprising a topsheet, a backsheet, and an absorbent core Is described. The

absorbent core comprises an acquisition member, a storage/distribution member, and an indicator member. The absorbent
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(57) Abréege(suite)/Abstract(continued):

article further has a longitudinally oriented middle region defined by the storage/distribution member and a pair of longitudinally
oriented side regions that lie laterally outboard of the middle region. The acquisition member Is disposed on the
storage/distribution member and the indicator member Is disposed, at least partially, in the side regions. The storage/distribution
member has a higher capillary suction than the acquisition member such that absorbed bodily fluids are drawn from the
acquisition member Into the storage/distribution member providing a clean appearance. The capillary suction of the
storage/distribution member Is also higher than the capillary suction of the indicator member so that the indicator member Is not
noticeably stained until the absorbent capacity of the storage/distribution member Is substantially exhausted thus providing a
signhal that it Is time to change when such staining becomes apparent.
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pair of longitudinally oriented side regions that lie laterally
outboard of the middle region. The acquisition member Is
disposed on the storage/distribution member and the indica-
tor member is disposed, at least partially, in the side regions.
The storage/distribution member has a higher capillary suc-
tion than the acquisition member such that absorbed bodily
fluids are drawn from the acquisition member into the stor-
| age/distribution member providing a clean appearance. The
capillary suction of the storage/distribution member is also
higher than the capillary suction of the indicator member so
that the indicator member is not noticeably stained until the
absorbent capacity of the storage/distribution member is sub-
stantially exhausted thus providing a signal that it is time to
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ABSORBENT ARTICLE WITH CLEAN APPEARANCE AND

CAPACITY SIGNAL MEANS

FIELD OF THE INVENTION

The present invention relates to absorbent articles, particularly sanitary
napkins. More particularly, the present invention relates to sanitary napkins which
store the bulk of absorbed bodily fluids in the middle portion thereof and which
provide a means for signaling when the absorbent capacity of the sanitary napkin is
being approached.

BACKGROUND OF THE INVENTION

Absorbent articles, such as sanitary napkins, panty liners, and incontinence
pads that are designed to absorb and retain liquids and other discharges from the
human body and to prevent body and clothing soiling, having various different
constructions are well known.

The current tendency has been to develop absorbent articles such as sanitary
napkins which are increasingly thinner and conform better to the body. Recently,
efforts have been directed to developing thinner sanitary napkins which have the
capacity to absorb and contain medium to high menstrual discharges. Previously,
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such discharges could only be handled by relatively thick sanitary napkins.
Examples of thin sanitary napkins having capacities great enough to handle medium
to high menstrual flows are disclosed in U.S. Patents 4,950,264 and 5,009,653,

issued to Osborn, on August 21, 1990 and April 23, 1991, respectively.

One of the main objectives in developing absorbent articles is to utilize the
entire capacity of the absorbent article. The utilization of the capacity for absorption
of menses and other bodily exudates in the thin sanitary napkins described in the
Osborn references is achieved at least in part by the presence of a "wipe acquisition
sheet" that distributes the exudates more evenly over the underlying absorbent core.
10 In general, products that are not provided with a structure like the wipe acquisition

sheet described in the aforementioned patents, typically distribute liquids in a

circular pattern, resulting in liquids reaching the longitudinal side edges of the

absorbent article before the end regions of the absorbent article are utilized. When
liquids come near the longitudinal side edges of the absorbent article, the chance for
15 leakage from the sides of the product increases, despite available absorbent capacity
in the end regions of the absorbent article. Even if the absorbent capacity of the end
region is more fully utilized, a signal that the absorbent capacity of the absorbent
article 1s being approached is desirable to users in order that the user may change the

article before leakage and resultant staining can occur. Further, users have shown a
20  preference for absorbent articles having a clean and dry appearance, even after much
of the absorbent capacity of the absorbent article has been used.

A

In the past, a number of efforts have been made to direct exudates in an
attempt to utilize more of the absorbent capacity of an absorbent article. A number
of these efforts have used absorbent means or densification of absorbent means.
Some of such efforts are described in U.S. Patent 4,678,453 issued July 7,1987 to

235
Holtman and U.S. Patent 4,624,666 issued November 25, 1986 to DeRossett, et al.
Absorbent articles which use absorbent means to direct fluid flow, however, are
typically subject to the disadvantage that the absorbent means will tend to become
saturated and interfere with its fluid directing capabilities.

30 Another series of patents teaches the use of baffles, barriers, and transfer

members for liquid transport. For instance, U.S. Patent 4,029,101 issued June 14,
1977 to Chesky et al. discloses using an elongated baffle near the base of the pad.
U.S. Patent 3,736,931 issued June 5, 1973 to Glassman discloses using a moisture

impervious layer in the pad. However, in both of these examples, liquids may wick
laterally before reaching the baffle or the moisture impervious layer. This may tend

)
LA
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to cause side failure (or side leakage). particularly when the pad bunches during
wear. In such cases, the barrier or transfer member may be disturbed by the
bunching of the pad, and body fluids may circumvent the barrier or transfer member
and flow directly toward the longitudinal side edges of the product.

Attempts have also been made to provide a signal that it is time to change the
article. For example, U.S. Patent 5,401,267 i1ssued to Couture-Dorschner on March
28, 1995 describes an absorbent article having first and third members with a high
wicking capacity and a second member with a lower wicking capacity. The second
member has a width equal to or greater than either of the first or third members and
IS said to provide a visual signal that it is time to change the article when it appears to
be soiled. However, the first member thereof lies immediately below the cover sheet
so the body contacting surface of such an absorbent article may appear to be soiled,
even with unused absorbent capacity.

Thus, a need exists for an absorbent article, such as a sanitary napkin that
has an improved means for thawing bodily exudates from the surface thereof and
distributing the exudates so that the exudates will not reach the longitudinal side
edges of the absorbent article before the absorbent capacity of the absorbent article
is substantially exhausted, thus maintaining a relatively clean appearance for the
majority of the wear cycle of the absorbent article.

It is, therefore, an object of an aspect of the present invention to provide an
absorbent article, such as a sanitary napkin, with a means for drawing fluid from the
surface to the middle of the absorbent article and for insuring the absorbent capacity
of the sanitary napkin is substantially exhausted before liquids reach the longitudinal
side edges of the napkin.

It is another object of an aspect of the present invention to provide a signal to
a user that the absorbent capacity of the absorbent article is substantially exhausted
and that it is time to change.

SUMMARY OF THE INVENTION

The present invention is directed to an absorbent article, such as a sanitary
napkin. More preferably. the present invention is directed to a sanitary napkin with a
means for maintaining a relatively clean appearance for the majority of the wear
cycle and for signaling to a wearer that the absorbent capacity of the sanitary napkin
IS being approached.
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The sanitary napkin of the present invention has a longitudinal centerline, a
transverse centerline, a body-facing surface. and a garment-facing surface. The
sanitary napkin comprises a liquid pervious topsheet. a liquid impervious backsheet
Joined to the topsheet, and an absorbent core positioned between the topsheet and
backsheet In a preferred embodiment of the present invention, the absorbent core
comprises an acquisition member, a storage/distribution member, and an indicator
member. These elements comprising the absorbent core co-operate such that the
bulk of the absorbent capacity of the sanitary napkin is provided by the
storage/distribution member positioned in a middle portion of the sanitary napkin
which, because of relative capillarities, draws fluids away from other members and
distributes them within its volume so that the bulk of the absorbed fluid is stored in
the middle of the sanitary napkin away from the body surface and edges thereof.
When the absorbent capacity of the storage/distribution member is substantially
exhausted. the indicator member begins to become soiled and signals a user that it is
time to change sanitary napkins.

In accordance with one embodiment of the present invention, a sanitary
napkin for absorbing bodily fluids having a longitudinal centerline, a transverse
centerline, and a main body portion having longitudinally oriented sides, transversely
oriented ends, a pair of longitudinally oriented side regions, and a longitudinally
oriented middle region therebetween comprises:

a liquid permeable topsheet;
a liquid impermeable backsheet; and

an absorbent core disposed between the topsheet and the backsheet, the
absorbent core comprises:

an acquisition member in effective fluid communication with the topsheet and
disposed beneath the topsheet in the middle region, wherein the acquisition
layer has sufficient hiding power so that bodily fluids absorbed by an
underlying member of the absorbent core are not substantially visually
distinguishable,

a storage/distribution member having an absorbent capacity, the
storage/distribution member being in effective fluid communication with the
acquisition member and disposed beneath the acquisition member along the
longitudinal centerline defining the middle region, and
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an indicator member In effective flud communication with the
storage/distribution member, at least a portion of the indicator member being
disposed between the topsheet and the backsheet in at least one of the side
regions,

wherein the storage/distribution member has a higher capillary suction than
either of the acquisition member or the indicator member.

In accordance with another embodiment of the present invention, a sanitary

napkin for absorbing bodily fluids having a longitudinal centerline, a transverse
centerline, and a garment surface comprises:

a main body portion having longitudinally oriented sides, transversely oriented
ends, a pair of longitudinally oriented side regions, a longitudinally oriented
middle region therebetween, first and second end regions adjacent the
transversely oriented ends, and a central region therebetween, the main body
portion comprises:

a liquid permeable topsheet;
a liquid impermeable backsheet;

an absorbent core disposed between the topsheet and the backsheet, the
absorbent core comprises:

a pair of indicator members, one of the indicator members being disposed
between the topsheet and the backsheet adjacent each of the sides and
defining the side regions, the indicator members comprising an air laid fibrous

assembly,

a storage/distribution member having an absorbent capacity and disposed on
the backsheet in the middle region, the storage/distribution member comprising
a wet laid tri-component member, and

an acquisition member disposed between the storage/distribution member and
the topsheet, the acquisition member comprising an air laid fibrous assembly,
wherein the acquisition layer has sufficient hiding power so that bodily fluids
absorbed by an underlying member of the absorbent core are not substantially

visually distinguishable,
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wherein the storage/distribution member has a higher capiliary suction than both
the acquisition member and the indicator member; and

a pair of flaps joined to the main body portion in the central region wherein one
of the flaps extends laterally outwardly from each of the sides.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present
invention, it is believed that the invention will be better understood from the following
description taken in conjunction with the accompanying drawings, in which:

Figure 1 is a top plan view of a preferred sanitary napkin embodiment of the
present invention shown with a portion of the topsheet removed to show the
underlying structure;

Figure 2 is an enlarged cross-sectional view of the preferred sanitary napkin
embodiment shown in Figure 1 taken along line 2-2 of Figure 1:

Figure 3 is a cross-sectional view of the preferred sanitary napkin embodiment
shown in Figure 1 taken along line 3-3 of Figure 1;

Figure 4 shows a diagrammatic representation of a sanitary napkin of the
present invention early in a simulated (by “titration” with artificial menstrual fluid) wear
cycle. The absorbent core has been separated along a plane between the acquisition
member and the storage/distribution member thereof to show the
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partitioning of the artificial menstrual fluid between the members which comprise

the core;

Figure 5 is similar to Figure 4 and shows the partitioning of the artificial
menstrual fluid later in the wear cycle;

Figure 6 1s also similar to Figures 4 and 5 and shows the partitioning of the
artificial menstrual fluid near the end of the wear cycle when the absorption capacity
of the sanitary napkin is substantially exhausted; and

Figure 7 is an enlarged cross-sectional view, similar to Figure 2, of an
alternative embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS .

1. General Characteristics of the Absorbent Article.

Figure 1 shows a particularly preferred embodiment of the disposable
absorbent article of the present invention, sanitary napkin 20.

The term "absorbent article", as used herein, refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which are
placed against or in proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable" is used herein to
describe absorbent articles which are not intended to be laundered or otherwise
restored or reused as an absorbent article (i.e., they are intended to be discarded after
a single use, and, preferably, to be recycled, composted or otherwise disposed of in
an environmentally compatible manner).

The term "sanitary napkin", as used herein, refers to an absorbent article
which 1s worn by females adjacent to the pudendal region, generally external to the
urogemnital region, and which is intended to absorb and contain bodily fluids such as
blood, menses, and urine. As used herein. the terms "fluid", "liquid" and the like are
intended to be interchangeable and refer to materials that are in a liquid state when
they are at a temperature of about 100°F. It should be understood, however, that the
present invention 1s also applicable to other feminine hygiene or catamenial pads
such as panty liners, or other absorbent articles such as incontinence pads, and the

like.

The sanitary napkin 20 has two surfaces, a body-contacting surface or "body
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surface” 20A and a garment surface 20B. The sanitary napkin 20 is shown in F igure
1 as viewed from its body surface 20A. The body surface 20A is intended to be worn
adjacent to the body of the wearer while the garment surface 20B is on the opposite
side and 1s intended to be placed adjacent to the wearer's undergarments when the

sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal centerline L and a
transverse centerline T. The term "longitudinal”, as used herein, refers to a line, axis
or direction in the plane of the sanitary napkin 20 that is generally aligned with (i. e.,
approximately parallel to) a vertical plane which bisects a standing wearer into left
and right body halves when the sanitary napkin 20 is worn. The terms "transverse"
or "lateral" as used herein, are interchangeable, and refer to a line, axis or direction
which lies within the plane of the sanitary napkin 20 that is generally perpendicular
to the longitudinal direction. The sanitary napkin 20 has a longitudinal dimension or
length that runs in the general direction of the longitudinal centerline L, and a
(typically shorter) transverse dimension or width that runs in the general direction of

the transverse centerline T.

The sanitary napkin 20 has a main body portion 21 having a periphery 26
which is defined by peripheral seal 25. The longitudinal edges (or "side edges") of
the main body portion 21 are designated 22 and the end edges (or "ends") are
designated 24, and the corners of the main body portion 21 are designated 27. The
main body portion 21 of the sanitary napkin 20 has two end regions, which are
designated first end region 28 and second end region 30. A central region 32 is
disposed between the end regions 28 and 30. The end regions 28 and 30 extend
outwardly from the edges of the central region 32 about 12% to about 33% of the
length of the sanitary napkin. A detailed description of a sanitary napkin having a
central region 32 and the two end regions 28 and 30 is contained in U.S. Patent
4,690,680, issued to Higgins on September 1, 1987. The main body portion 21 also
has a longitudinally oriented middle region 34 and two longitudinally oriented side
regions 36. The middle region 34 is bisected by the longitudinal centerline L and is
between about 25% and 67% of the lateral width of the main body portion 21 when
measured at the transverse centerline T. Preferably, the middle region 34 is greater
than about 50% of the lateral width of the main body portion 21 at the transverse
centerline T. The side regions 36 extend laterally outward from each side of the
middle region 34 to the sides 22 of the main body portion 21. The preferred
embodiment of the sanitary napkin 20 shown in Figure 1 also has a pair of flaps 54
which extend laterally outward from the main body portion 21 along each
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longitudinal edge 22 thereof in central region 32.

As can be seen most clearly in Figure 2, sanitary napkin 20 preferably
comprises a liquid pervious topsheet 38, a liquid impervious backsheet 40. an
absorbent core 42 positioned between the topsheet 38 and backsheet 40. As is also
shown in Figure 2, the absorbent core 42 comprises three members: an acquisition
member 44 which receives bodily discharges that have penetrated through the
topsheet 38; a storage/distribution member 46 which draws bodily discharges from
the acquisition member 44, distributes them along its longitudinal length, and
contains them; and an indicator member 48 which provides a visual signal to a
wearer when the absorbent capacity of the sanitary napkin 20 is substantially
exhausted. Preferred embodiments of each of these components are discussed in

detail below.

2. The Individual Components of the Sanitarvy Napkin.

A. The Topsheet.

Examining the components of the sanitary napkin in more detail with
continuing reference to Figures 1 and 2, the topsheet 38 is the component which is
ortented towards and contacts the body of the wearer, and receives bodily

discharges.

The topsheet 38 is liquid pervious and should be flexible and non-irritating to
the skin. As used herein the term "flexible" refers to materials which are compliant
and readily conform to the shape of the body or respond by easily deforming in the
presence of external forces. The topsheet 38 should exhibit good strikethrough and
low rewet characteristics, permitting bodily discharges to rapidly penetrate the
thickness of the topsheet 38 and move into the acquisition member 44 and
sequentially into the storage/distribution member 46, but not flow back through the
topsheet 38 to the skin of the wearer. Preferably, the topsheet 38 is not noisy, to
provide discretion for the wearer. The topsheet 38 should be sanitary, clean in
appearance and somewhat opaque to hide bodily discharges collected in and
absorbed by the acquisition member 44 and storage/distribution member 46.

Figure 2 shows that the topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side (or core-facing side)
38B. The body-facing side 38A of the topsheet 38 generally forms at least a portion
of the body-contacting surface ("body surface") 20A of the sanitary napkin 20. The
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topsheet 38 has, as shown in Figure 1, two longitudinal edges 38C and two end
edges 38D.

A similar numbering system can be used for the other components of the
sanitary napkin. That is, the side of the component facing the wearer's body can be
designated by the number of the component and a reference letter "A". The side of
the component facing the wearer's undergarments can be designated by the number
of the component and the letter "B". The side and end edges can be designated by

the number of the component and the reference letters "C" and "D", respectively.

A suitable topsheet 38 may be manufactured from a wide range of materials
such as woven and nonwoven materials: polymeric materials such as apertured
formed thermoplastic films, apertured plastic films, and hydroformed thermoplastic
films; porous foams: reticulated foams; reticulated thermoplastic films: and
thermoplastic scrims. Suitable woven and nonwoven materials can be comprised of
natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polymeric fibers
such as polyester, polypropylene, or polyethylene fibers), or from a combination of
natural and synthetic fibers.

A preferred topsheet 38 comprises an apertured formed film. Apertured
formed films are preferred for the topsheet because they are pervious to body
exudates and yet non-absorbent and have a reduced tendency to allow liquids to pass
back through and rewet the wearer's skin. Thus, the surface of the formed film which
1s in contact with the body remains dry, thereby reducing body soiling and creating a
more comfortable feel for the wearer. Suitable formed films are described in U.S.
Patent 3,929,135, issued to Thompson on December 30, 1975; U.S. Patent 4,324,246
1ssued to Mullane, et al. on April 13, 1982; U.S. Patent 4,342,314 issued to Radel et
al. on August 3, 1982: U.S. Patent 4,463,045 issued to Ahr et al. on July 31, 1984;
U.S. Patent 4,629,643 issued to Curro, et al. on December 16, 1986; U.S. Patent
3,006,394 issued to Baird on April 9, 1991: and U.S. Patent 5,342,334, issued to
Thompson, et al. on August 30, 1994. Combinations of such formed film topsheets,
such as are described in U.S. Patent 5,3 52,217, 1ssued to Curro on October 4, 1994,

are also suitable for the present invention.

Preferably, the topsheet 38 has a plurality of apertures to permit liquids
deposited thereon to pass through to the core 42. An apertured polyolefinic film

topsheet 38 having about 5 to about 60 percent open area, typically about 25 percent
open area, and a thickness of about 0.01 to about 0.05 millimeters prior to aperturing
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and about 0.42 to about 0.51 millimeters after aperturing is suitable. A particularly
suitable topsheet 38 may be made in accordance with U.S. Patent 4,342,314 i1ssued
August 3, 1982 to Radel et al. and U.S. Patent 4,463,045 issued July 31, 1984 to
Ahr. et al. A topsheet 38 made of model X-3265. model X-8318-8, or model P1552
apertured formed film sold by Tredegar Corporation of Terre Haute, IN has been
found to work well.

Preferably, the topsheet 38 is sprayed or otherwise treated with a surfactant to
enhance liquid penetration to the acquisition member 44 and underlying
storage/distribution member 46. Suitable methods for treating the topsheet with a
surfactant are described in U.S. Patents 4,950,264 and 5,009,653 issued to Osborn.
The surfactant is typically nonionic and should be non-irritating to the skin. A
surfactant density of about 0.01 milligrams per square centimeter of topsheet 38 area
is suitable. A suitable surfactant is sold by Glyco Chemical, Inc. of Greenwich. CT as
Pegosperse™ 200ML.

Alternatively, the topsheet may comprise a fluid-pervious web comprising a
first or wearer-contacting surface and a second or garment-facing surface. The fist
and second surfaces are separated from one another by an intermediate portion.
The first surface of the web provides a structure which exhibits a surface energy less
than the surface energy of the intermediate portion. In. a preferred embodiment, the
web exhibits a plurality of regions of comparatively low surface energy which define
surface energy gradients where they interface with higher surface energy web
surfaces. Webs having such surface energy gradients are fully described In
Canadian Patent N0.2,192,559 filed in the name of Ouellette, et al.

Portions of the topsheet 38 may also comprise a composite topsheet. For
example, the apertured formed film located in the middle region 34 may have
different properties than the apertured formed film located in the side regions 36.
One particularly preferred example of such a composite topsheet comprises a
structure having the apertured formed film described in the aforementioned U.S.
Patent 4,342,314 located in the middie region 34 and the microapertured polymeric
web described in the aforementioned U.S. Patent 4,629,643 positioned in the side
regions 36. Such a structure provides a visual signal that absorbed bodily fluids are
drawn to the middle of the sanitary napkin 20 that reinforces the visual signal
provided by the indicator means 48 (discussed below).

* = Trade-mark
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An alternative composite topsheet suitable for the present invention has a
central zone and a pair of longitudinally extending side zones that extend laterally
outwardly from each side of the central zone. The composite topsheet comprises
two layers: a nonwoven layer in both of the side zones and an underlying apertured

film layer which lies at least in the central zone. One such composite topsheet is
described in PCT Application No. WO 93/09744, published on May 27. 1993.

Alternative embodiments of the sanitary napkin 20 may also comprise a wipe
acquisition layer or secondary topsheet as described in U.S. Patent 4,950,264 issued
to Osborn on August 21, 1990. Such a layer serves to provide improved masking of
the bodily fluids that are absorbed by the absorbent core 42 and would be positioned
between the topsheet 38 and the acquisition layer 44. A suitable material for such a
layer is the hydrophilic, thermally bonded, carded polypropylene nonwoven material
having a staple denier of less than 2.5 dpf and a basis weight of about 23 grams per
square meter (gsm) which is available from the Veratec Division of International
Paper, Lewisburg, PA.

B. The Absorbent Core.

(1) General Properties of the Absorbent Core

The absorbent core 42 is one of the means for collecting and containing bodily

discharges, particularly menses, deposited thereon or which otherwise traverse
through the liquid permeable topsheet 38. As noted above the absorbent core

comprises three members: an acquisition member 44, a storage/distribution member
46, and an indicator member 48, each of which will be described In detalil.

The absorbent core 42 may be manufactured in a wide variety or sizes and
shapes (e.g., rectangular, oval, hourglass, dog bone, asymmetric, etc.). T he
absorbent core 42 has a body surface 42A. a garment surface 42B, side edges 42C.
and end edges 42D. T he core 42 is preferably conformable and non-irritating to the
skin. The absorbent core 42 of the preferred sanitary napkin 20 shown in Figs. 1-3
comprises a modified hourglass-shape. As is seen most clearly in Figure 1, the
shape of the absorbent core 42 is defined by the side edges 48C and the end edges
48D of the indicator means 48 and by the end edges 44D of the acquisition member

44.
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(2) The Acquisition Member

The acquisition member 44, as shown in Figs. 1-3, 1s positioned between the
topsheet 38 and storage/distribution member 46. The acquisition member 44 is
intended to quickly collect and temporarily hold bodily discharges, particularly
menses, deposited thereon or which have traversed through the topsheet 38, and
transport those bodily discharges to the underlying storage/distribution member 46.
A portion of discharged fluid may, depending upon the wearer's position, permeate
the acquisition member 44 and be absorbed by the storage/distribution member 46 in
the area proximate to the discharge. However, since fluid is frequently discharged at
a rate greater than the absorption rate of the storage/distribution member 46, the
acquisition member 44 is also capable of drawing absorbed fluid away from the
body surface 20A and temporarily containing such fluids until the fluids can be
absorbed by the storage/distribution member 46. The fluid handling function of the
acquisition member 44 is of particular importance. The acquisition member 44 must
have sufficient capillary suction to draw bodily fluids through the topsheet 38 and
yet not exhibit excessive fluid retention to make it difficult for the
storage/distribution member 46 to desorb the acquisition member 44. The relative
fluid handling aspects of the various layers will be discussed more fully below.

The acquisition member 44 is preferably centered along the longitudinal
centerline L of the sanitary napkin 20 and is preferably substantially rectangular in
plan view. The acquisition member 46 can also either be centered along the
transverse centerline, or it can be offset from the transverse centerline (that is,
positioned forward or rearward of the transverse centerline). If the acquisition
member 46 is offset from the transverse centerline, it is preferably positioned so that
1t at least partially lies in the central region 32 of the sanitary napkin 20. Preferably,
however, as can be seen in Figures 1 and 3, the acquisition member extends
substantially the entire longitudinal length of the sanitary napkin 20. The acquisition
member 44 may have any cross-sectional shape suitable for the design of the
sanitary napkin 20. That is, shapes such as square, rectangular, oval (as is shown in

Figure 1). or even an irregular cross section are all suitable.

The acquisition member 44 should have sufficient hiding power to provide a
user with confidence that discharges have been "drawn" away from the body surface
20A and into the middle of the sanitary napkin 20. As used herein, the term "hiding
power" is intended to mean the ability of a material to minimize the visual impact of
absorbed bodily fluids. That 1s, bodily fluids absorbed by underlying layers of the
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absorbent core 42 are not substantially visually distinguishable through the preferred
embodiment of the acquisition member 44. Typically, the hiding power of a material
depends on the opacity of the material. Conversely, the acquisition member 44
should not be so stiff that, when combined with the other members that comprise the
absorbent core 42, the sanitary napkin 20 is uncomfortable to a wearer. Thus, as
material opacity increases material usage can decrease and as material stiffness
decreases material usage can increase. Materials suitable for use as an acquisition
member 44 need to provide a suitable balance of opacity and stiffness. For example,
if the acquisition member 44 of the present invention comprises comminuted wood
pulp, an acquisition member 44 caliper of at least about 12 mm has sufficient
opacity to provide the needed hiding power and an acquisition member 44 caliper
greater than about 17 mm, when used in combination with the preferred
embodiments for the other members comprising the absorbent core 42, begins to be
stiff enough to become a potential cause of discomfort. This means that the caliper
of this preferred embodiment of the acquisition member 44 is preterably between
about 12 mm and about 17 mm. More preferably, the caliper is between about 14
mm and 16émm. Other materials having opacity and stiffness comparable to a
comminuted wood pulp fibrous assembly with this range of caliper would also be
suitable for use as an acquisition member 44 as long as the wicking and acquisition
rate (discussed elsewhere herein) are also suitable. The caliper measurements should
be made at the intersection of the longitudinal centerline L and the transverse
centerline T. A suitable method for measuring caliper is given in the Test Methods

section below.

The acquisition member 44 is preferably conformable and non-irritating to the
skin. In the preferred embodiment shown in F igures | through 3, the acquisition
member 44 is a fibrous assembly. In order that the acquisition member 44 be able to
rapidly acquire bodily fluids, it is preferred that the acquisition member 44 have a
low density (it is well known in the art that acquisition rate is inversely proportional
to structure density). Preferably, the density of the acquisition member 44 is between
about 0.04 grams per cubic centimeter (g/cc) and about 0.10 g/cc. More preferably,
the density of the acquisition member 44 is between about 0.04 g/cc and about 0.07

g/cc.

In order that the appearance of the body surface 20A of the sanitary napkin 20

remains relatively clean throughout the useful life of the sanitary napkin 20, the
acquisition member 44 should have low wicking potential (i. e., the structure of the
acquisition member 44 should be designed to enable fluid transfer to the
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Storage/distribution member 46 rather than to wick fluids through its volume).
Materials having a vertical wicking height of less than about 7 centimeters for the
artificlal menstrual fluid (AMF) that is described in the TEST METHODS section
below have been found to have suitably low wicking potential. A method for
measuring vertical wicking height is also described in the Test Methods section
below.

Suitable fibrous materials for the acquisition member 44 include, but are not
imited to, cross-linked cellulose fibers, synthetic staple fibers, polymeric fibers or any
equivalent materials or combination of materials. Such fibers can be formed into a
fibrous assembly using means well known in the art such as carding, air laying, spun
bonding, and melt blowing. In the preferred embodiment shown in Figures 1, 2, and
3. the acquisition member comprises an air laid fibrous assembly of comminuted
wood puip (which is generally referred to as airfelt).

The acquisition member 44 must be in effective fluid communication with the
topsheet 38 (or other overlying layer, such as a wipe acquisition layer) and may be
joined thereto. As used herein, the term “effective fluid communication” is intended
to mean that bodily fluids can be transferred between two elements of the sanitary
napkin by capillary or other means. Preferably, the acquisition member 44 is in close
contact with or attached to the topsheet 38. This will facilitate the transport of bodily
exudates through the topsheet 38 (i.e., the acquisition member 44 will draw exudates
through the topsheet 38) due to the higher capillarity of the acquisition member 44.
The acquisition member 44 can be joined to the overlying component in any suitable
manner, Including but not limited to adhesives, such as hot melt adhesives, heat
and/or pressure bonds, ultrasonic bonds, or any of the other manners known to the
art. Preferably, the acquisition member 44 is joined to the topsheet by an open
pattern network of filaments comprising several lines of adhesive filaments swirled
Into a spiral pattern such as illustrated by the apparatus and method shown in U.S.
Patent 3,911,173 issued to Sprague,.Jr. on October 7, 1975; U.S. Patent 4,785,996
iIssued to Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666 issued to
Werenicz on June 27, 1989. Alternatively, the acquisition member 44 may be
unattached to the topsheet.

The acquisition member 44 must also be in effective fluid communication with
the storage/distribution member 46. The acquisition member 44 and the
storage/distribution member 46 may be unattached or, preferably, the acquisition
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member 44 is joined to the storage/distribution member 46 using means similar to
those used to join the acquisition member 44 and the topsheet 38.

The acquisition member 44 can also comprise a foam material having the
requisite capillary properties. A suitable foam material can be prepared using High
Internal Phase Emulsion (HIPE) technology. Suitable HIPE foams have a hole size
of between about 8 microns and about 20 microns so as to not filter ervthrocytes
from bodily fluids, such as menstrual discharges, so that the foam becomes clogged.
Such HIPE foams are described in WO 96/21682 filed in the name of Dyer .

(2) The Storage/Distribution Member

The storage/distribution member 46, as is shown in Figs. 1-3, is a structure
that is positioned below the acquisition member 44. T he storage/distribution member
46 serves a dual purpose, both containing those bodily fluids it receives and also
directing the received fluids along its longitudinal length distributing them to fully
utilize its storage capacity so as to minimize the amount of fluid contained in other
portions of the core 42. That is, the storage/distribution member 46 preferably stores
absorbed fluids in the middle portion 34 of the main body portion 21.

As is shown in Figures 1 and 3, the storage/distribution member 46 Is
preferably centered on the longitudinal centerline L and the transverse centerline T
and runs substantially the entire longitudinal length of the sanitary napkin 20. The
remaining two dimensions must be such that, when the absorbent capacity of the
absorbent core 42 is considered, the storage/distribution member 46 possesses
sufficient volume to provide a satisfactory useful life to the sanitary napkin 20.
Preferably, the lateral width of the storage/distribution member 46 is between about
25% and about 67% of the lateral width of the main body portion 21 at the transverse
centerline T. More preferably, the storage/distribution member 46 is at least about
50% of the lateral width of the main body portion 21 measured at the transverse
centerline T. The storage/distribution member 46 should preferably be as thin as
possible, in keeping with the storage capacity requirements thereof, in order to
maximize the flexibility of the sanitary napkin 20.

The storage/distribution member 46 may be joined to underlying components
of the sanitary napkin using means familiar to those skilled in the art. For example,
the storage/distribution member 46 may be joined to underlying structure by a
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uniform continuous layer of adhesive, a patterned layer of adhesive, or an array of
separate lines, spirals, or spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by the H. B. Fuller Company of St. Paul, Minnesota
under the designation HL-1258. The attachment means will preferably comprise an
open pattern network of filaments of adhesive as is disclosed in U.S. Patent
4. 573,986 which issued to Minetola, et al. on March 4, 1986. An exemplary
attachment means of an open pattern network of filaments comprises several lines of
adhesive filaments swirled into a spiral pattern such as illustrated by the apparatus
and method shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
1975: U.S. Patent 4,785,996 issued to Ziecker, et al. on November 22, 1978; and
U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989. Alternatively, the
attachment means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means or combinations
of these attachment means as are known In the, art.

One key purpose of the storage/distribution member 46 is to receive bodily
fluids from the acquisition member 44 and store them in a location that is away from
the body surface 20A of sanitary napkin 20. That is, the storage/distribution member
46 “draws” bodily fluids from the acquisition member 44 into its structure and stores
them therein. Preferably, such fluids are drawn in the “Z"-direction (i. e. the direction
perpendicular to the plane of the sanitary napkin 20) from the acquisition member 44
into the storage/distribution member 46 so that the amount of bodily fluid that is
readily visible on the body surface 20A of the sanitary napkin 20 is minimized. It has
been found that capillary suction for the storage/distribution member 46 should be
higher than the capillary suction of the acquisition member 44 if the
storage/distribution member 46 is to draw bodily fluids in the “Z"-direction from the
acquisition member 44. While capillary suction can be defined in several ways (e.g.,
pore size, density, basis weight, etc.), vertical wicking height is the preferred
parameter for defining the relative capillary suction difference between the acquisition
member 44 and the storage/distribution member 46. Thus, if the acquisition member
44 and the storage/distribution member 46 comprise fibrous structures, the
storage/distribution member 46 should have a higher average vertical wicking height
in order to draw fluids from the acquisition member 44. Preferably, the ratio of the
vertical wicking height of the storage/distribution member 46 to the vertical wicking
height of the acquisition member 44 should be about equal to or
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greater than about 1.5:1, more preferably equal to or greater than about 2:1. F or
example, the particularly preferred wet laid, tri—-component members described
below have vertical wicking heights between about 16 cm and about 28 ¢cm for AME
when measured as described in the TEST METHODS section. If such material<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>