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ABSORBENT CORE STRUCTURES HAVING UNDULATIONS

FIELD OF THE INVENTION

The present invention relates to absorbent core structures for disposable absorbent

articles. More specifically, the present invention relates to absorbent core structures

constructed of fibrous materials.

BACKGROUND OF THE INVENTION

Disposable absorbent articles having absorbent core structures are well known in

the art. Furthermore, it is well known that such absorbent core structures have at least
three functional regions, namely, an acquisition region, a distribution region, and a
storage region. While such regions are known, the design of absorbent core structures
having said regions is limited by current methods of manufacture and current material
selections.

One such conventional absorbent core structure includes the use of cellulosic
materials. While the use of cellulosic materials provide satisfactory acquisition and
distribution, often cellulosic core structures suffer from having poor wet integrity (i.e.,
has poor structural integrity when wet). In an effort to improve the wet integrity of such
cellulosic core structures, the incorporation of expensive binders is often used. Another
known problem when using cellulosic materials is the presence of knots and fines which
are unsatisfactorily shaped fibers that negatively impact the core properties (e.g., efficacy,
cost).

Another such conventional absorbent core structure includes the use of synthetic
meltblown fibers. While the use of synthetic meltblown fibers provides satisfactory wet
integrity, the resulting core structure is often limited in design. For example, synthetic
meltblown fibers are generally small in diameter (e.g., 2 — 9 microns); thus, the resulting
core structure would generally have poor acquisition properties. Further, these smaller
fibers tend to be weak thus not permitting the creation of post-hydrated void areas.
Additionally, synthetic meltblown core structures often require the use of expensive
binders.

It is also well known that conventional absorbent core structures for use in

disposable absorbent articles may be made of discrete, multiple layers of materials.
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Further, it is well known that said layers may consist of different types of materials. For
example, a conventional absorbent article may be made of: (a) a top layer which serves as
an acquisition region for more immediate absorption of exudate from the wearer, (b) an
intermediate layer which serves as a distribution region for the intended transportation of
exudate within the absorbent core structure (e.g., move exudate longitudinally or laterally
for greater utilization of diaper) and (c) a bottom layer which serves as a storage region
for more long-term storage of exudate.

What is needed is an absorbent core structure made of fibrous material in which
properties of the acquisition region, distribution region, and storage region can be easily

varied in the vertical and/or horizontal direction,

SUMMARY OF THE INVENTION

An absorbent core structure having at least one acquisition region, at least one
distribution region, and at least one storage region. The acquisition region being
constructed from a fibrous material. The acquisition region having a relatively low
density from about 0.018 g/cc to about 0.20 g/cc. The distribution region being
constructed from said fibrous material. The distribution region being consolidated to
have a relatively medium density from about 0.024 g/cc to about 0.45 g/cc. The
distribution region being in fluid communication with said acquisition region. The
storage region being constructed from said fibrous material. The storage region being
consolidated to have a relatively high density from about 0.030 g/cc to about 0.50 g/cc.
The storage region being in fluid communication with said distribution region. A portion
of the fibrous material being formed into at least one peak and at least one valley and then
subsequently folded in order to form said absorbent core structure. The fibrous material
may be selected from the group consisting of polypropylene, polyethylene, polyester,
polyvinyl alcohol, polyvinyl acetate, starch, cellulose acetate, polybutane, rayon,
urethane, Kraton™, polylactic acid, cotton, Lyocell™, biogradeable polymers, any other
material which is suitable for forming a fiber, and combinations thereof. The absorbent
core structure may also include a superabsorbent material, such as a superabsorbent
polymer (SAP) and/or other materials with superabsorbent properties. The SAP may be
deposited onto at least one of said valley. The SAP may be deposited onto at least one of

said peak. The SAP may be deposited onto at least one of said valley and onto at least
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one of said peak. The SAP may be deposited onto alternating valleys. The SAP may be
deposited onto alternating peaks. A first row of said peaks may align substantially
vertically with a second row of said peaks. A first row of said peaks may align
substantially vertically with a first row of said valleys. The fibrous material may include
a linear portion substantially free of peaks and valleys. The linear portion may be folded
and positioned between at least two layers of peaks and valleys. SAP may be deposited
onto the linear portion.

An absorbent core structure having at least one acquisition region, at least one
distribution region, and at least one storage region. The acquisition region being
constructed from a first fibrous material. The acquisition region having a relatively low
density from about 0.018 g/cc to about 0.20 g/cc. The distribution region being
constructed from a second fibrous material. The distribution region being consolidated to
have a relatively medium density from about 0.024 g/cc to about 0.45 g/cc. The
distribution region being in fluid communication with the acquisition region. The
distribution region having at least one peak and at least one valley. The storage region
being constructed from a third fibrous material. The storage region being consolidated to
have a relatively high density from about 0.030 g/cc to about 0.50 g/cc. The storage
region being in fluid communication with said distribution region. The storage region
having at least one peak and at least one valley. The first fibrous material, second fibrous
material and third fibrous material being laid on top of each other in order to form said
absorbent core structure. The fibrous materials may be selected from the group consisting
of polypropylene, polyethylene, polyester, polyvinyl alcohol, polyvinyl acetate, starch,
cellulose acetate, polybutane, rayon, urethane, Kraton™, npolylactic acid, cotton,
Lyocell™, biogradeable polymers, any other material which is suitable for forming a
fiber, and combinations thereof. The absorbent core structure may also include a
superabsorbent material, such as a superabsorbent polymer (SAP) and/or other materials
having superabsorbent properties. The SAP may be deposited onto at least one of said
valley. The SAP may be deposited onto at least one of said peak. The SAP may be
deposited onto at least one of said valley and onto at least one of said peak. The SAP
may be deposited onto alternating valleys. The SAP may be deposited onto alternating
peaks. A row of said peaks within said distribution region may align substantially

vertically with a row of said peaks within said storage region. A row of said peaks within
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said distribution region may align substantially vertically with a row of said valleys
within said storage region.

The invention further contemplates various methods of making an absorbent core
structure, such as for use in a disposable hygienic product. In general, the methods can
involve meltspinning at least one layer of fibrous material, forming at least two peaks and
at least one valley in the layer of fibrous material, and densifying at least a portion of that
layer. In the various embodiments, a superabsorbent material may be utilized for fluid
storage purposes. The superabsorbent material may be formed from polymers and/or
other materials. The meltspinning process may, for example, involve meltblowing and/or
spunbonding processes that deposit fibers on a moving collector such as a conveying
element formed from wire.

In one particular illustrative embodiment, a first layer of fibrous material is
formed having at least two peaks and at least one valley separating the peaks. A first
portion of the first layer of fibrous material is folded over a second portion of the first
layer of fibrous material, and at least part of the first layer of fibrous material is densified.
The height of the layer at each peak may be several times the height at each valley as
measured from an opposite surface of the layer of fibrous material. For example, a 9:1
ratio may be useful for certain applications. However, a higher or lower ratio may be
desirable as well. Currently, a minimum ratio of about 2:1 is preferred for use in the
present invention. The width and shapes of the peaks and valleys may also be varied as
desired.

Various additional features may also optionally be used in connection with the
embodiment described above, or other embodiments of the invention. For example,
forming the first layer of fibrous material can desirably involve forming multiple,
alternating peaks and valleys along a first surface of the first layer of fibrous material.
Densifying at least part of the first layer can further involve densifying at least a portion
of the multiple peaks. Folding the first portion of the first layer of fibrous material over
the second portion of the first layer of fibrous material may further comprise aligning
respective pairs of the peaks in opposing relation, or aligning the peaks with opposed
valleys, or vice versa, or combinations of these two options, depending on the desired
density characteristics. The peaks and/or other areas of the first layer of fibrous material

may be compressed or otherwise densified uniformly across the entire layer, or in a
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selected portion or portions depending on the desired fluid acquisition, distribution and/or
storage properties imparted or assisted by such compression.

In another aspect, a third portion of the fibrous layer may be folded between the
first and second portions. In any of these embodiments having multiple layers or multiple
layer portions positioned adjacent to each other, a superabsorbent material may be
deposited onto one or more layers or layer portions uniformly or at spaced apart locations,
depending on the needs of the particular article to be manufactured. The superabsorbent
material may also or alternatively be dispersed within the fibers that make up one or more
of the fibrous layers or layer portions.

In embodiments in which first and second discrete layers are used, with or without
folding of one or both layers, the fibers that make up the first and second layers may be
formed of the same material or from materials having different properties.

An illustrative embodiment that involves the use of discrete layers of fibrous
material to form an absorbent core structure includes forming a first layer of a first
fibrous material having at least one valley separating at least two peaks. A second layer
of a second fibrous material is placed against the peaks and the valley. The method
further includes densifying the fibrous matetial forming the peaks of the first layer and an
area of the second layer placed against the peaks. The second layer may be generally flat,
or may include one or more peaks and valleys. This embodiment, like the others of this
invention, may also have additional layers depending on the needs of the application, and
may include other features such as those described above, used alone or in any desired
combinations.

Various additional features, advantages and objectives of the invention will
become more readily apparent to those of ordinary skill in the art upon review of the
following detailed description of the preferred embodiments taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1a shows an exemplary portion of a fibrous material having peaks and
valleys;

FIG. 1b shows the fibrous material of FIG. 1 wherein a prior peak is shown
having been substantially collapsed such that a shorter, denser region results;

FIG. 2a shows an exemplary fibrous material being folded;
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FIG. 2b shows the absorbent core structure of FIG. 2a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 2¢ shows a close-up view of the encircled area of FIG. 2b whereupon the
regions of varying densities may be further appreciated;

FIG. 3a shows an exemplary fibrous material being folded,

FIG. 3b shows the absorbent core structure of FIG. 3a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 3¢ shows a close-up view of the encircled area of FIG. 3b whereupon the
regions of varying densities may be further appreciated;

FIG. 4a shows an exemplary fibrous material being folded;

FIG. 4b shows the absorbent core structure of FIG. 4a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 4c shows a close-up view of the encircled area of FIG. 4b whereupon the
regions of varying densities may be further appreciated;

FIG. 5a shows an exemplary fibrous material being folded;

FIG. 5b shows the absorbent core structure of FIG. 5a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 5c shows a close-up view of the encircled area of FIG. 5b whereupon the
regions of varying densities may be further appreciated;

FIG. 6a shows an exemplary fibrous material being folded;

FIG. 6b shows the absorbent core structure of FIG. 6a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 6¢c shows a close-up view of the encircled area of FIG. 6b whereupon the
regions of varying densities may be further appreciated;

FIG. 7a shows an exemplary fibrous material being folded;

FIG. 7b shows the absorbent core structure of FIG. 7a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 7c shows a close-up view of the encircled area of FIG. 7b whereupon the
regions of varying densities may be further appreciated;

FIG. 8a shows an exemplary fibrous material being folded;

FIG. 8b shows the absorbent core structure of FIG. 8a being densified such that

the resulting caliper is decreased and many of the densities are increased;
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FIG. 8c shows a close-up view of the encircled area of FIG. 8b;

FIG. 9a shows an exemplary fibrous material being folded;

FIG. 9b shows the absorbent core structure of FIG. 9a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 9¢c shows a close-up view of the encircled area of FIG. 9b whereupon the
regions of varying densities may be further appreciated;

FIG. 10a shows an exemplary fibrous material being folded;

FIG. 10b shows the absorbent core structure of FIG. 10a being densified such that
the resulting caliper is decreased and many of the densities are increased;

FIG. 10c shows a close-up view of the encircled area of FIG. 10b whereupon the
regions of varying densities may be further appreciated;

FIG. 11a shows a first discrete mid-layer of fibrous material having peaks and
valleys and a second discrete layer of fibrous material having a first undulating region and
a second undulating region, each having peaks and valleys;

FIG. 11b shows said second undulating region being consolidated onto first
discrete mid-layer such that their aligned peaks are further densified, while their aligned
valleys still provide a void space;

FIG. 11c shows a close-up view of the encircled area of FIG. 11b whereupon the
regions of varying densities may be further appreciated;

FIG. 12a shows an exemplary laid-down approach comprising a first layer of
fibrous material having peaks and valleys, a second layer of fibrous material having peaks
and valleys and a third layer of fibrous material being substantially planar;

FIG. 12b shows said third layer being consolidated onto said second layer such
that said third layer substantially fills valleys;

FIG. 12¢ shows a close-up view of the encircled area of FIG. 12b whereupon the
regions of varying densities may be further appreciated;

FIG. 13a shows a two-dimensional schematic view of an absorbent core having
acquisition regions, distribution regions and storage regions being selectively placed
throughout the core design;

FIG. 13b shows a three-dimensional schematic of FIG. 13a with fluid moving

therein;
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FIG. 13c shows a three-dimensional schematic of FIG. 13b with fluid moving
further therein; and

FIG. 14 shows a three-dimensional schematic view of another absorbent core
having acquisition regions, distribution regions and storage regions vary in their three-

dimensional placement.

DETAILED DESCRIPTION OF THE EMBODIMENTS

Various definitions of terms used herein are provided as follows:

The term "absorbent article" 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, such as: incontinence briefs, incontinence undergarments, absorbent
inserts, diaper holders and liners, feminine hygiene garments and the like. The absorbent
article may have an absorbent core having a garment surface and a body surface; a liquid
permeable topsheet positioned adjacent the body surface of the absorbent core; and a
liquid impermeable backsheet positioned adjacent the- garment surface of the absorbent
core.

The term "disposable" is used herein to describe absorbent articles which
generally are not intended to be laundered or otherwise restored or reused as absorbent
articles (i.e., they are intended to be discarded after a single use and, preferably, to be
recycled, composted or otherwise discarded in an environmentally compatible manner).

The term "diaper" herein refers to an absorbent article generally worn by infants
and incontinent persons about the lower torso.

The term “pant”, as used herein, refers to disposable garments having a waist
opening and leg openings designed for infant or adult wearers. A pant may be placed in
position on the wearer by inserting the wearer's legs into the leg openings and sliding the
pant into position about the wearer's lower torso. A pant may be preformed by any
suitable technique including, but not limited to, joining together portions of the article
using refastenable and/or non-refastenable bonds (e.g., seam, weld, adhesive, cohesive
bond, fastener, etc.). A pant may be preformed anywhere along the circumference of the
article (e.g., side fastened, front waist fastened). While the term “pant” is used herein,

pants are also commonly referred to as “closed diapers”, “prefastened diapers”, “pull-on
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diapers”, “training pants” and “diaper-pants”. Suitable pants are disclosed in U.S. Patent
No. 5,246,433, issued to Hasse, et al. on September 21, 1993; U.S. Patent No. 5,569,234,
issued to Buell et al. on October 29, 1996; U.S. Patent No. 6,120,487, issued to Ashton on
September 19, 2000; U.S. Patent No. 6,120,489, issued to Johnson et al. on September 19,
2000; U.S. Patent No. 4,940,464, issued to Van Gompel et al. on July 10, 1990; U.S.
Patent No. 5,092,861, issued to Nomura et al. on March 3, 1992; U.S. Patent Application
Serial No. 10/171,249, entitled “Highly Flexible And Low Deformation Fastening
Device”, filed on June 13, 2002; U.S. Patent No. 5,897,545, issued to Kline et al. on April
27, 1999; U.S. Patent No. 5,957,908, issued to Kline et al on September 28, 1999,

The term “machine direction (MD)” or “longitudinal” herein refers to a direction
running parallel to the maximum linear dimension of the article and/or fastening material
and includes directions within £45° of the longitudinal direction.

The term “cross direction (CD)”, “lateral” or “transverse” herein refers to a
direction which is orthogonal to the longitudinal direction.

The term "joined" encompasses configurations whereby an element is directly
secured to another element by affixing the element directly to the other element, and
configurations whereby an element is indirectly secured to another element by affixing
the element to intermediate member(s) which in turn are affixed to the other element.

As used herein the term "spunbond fibers" refers to small diameter fibers of
substantially molecularly oriented polymeric material. Spunbond fibers are generally
formed by extruding molten thermoplastic material as filaments from a plurality of fine,
usually circular capillaries of a spinneret with the diameter of the extruded filaments then
being rapidly reduced by an attenuation process. Spunbond fibers are generally not tacky
when they are deposited onto a collecting surface and are generally continuous.

As used herein the term “"spunbond material" refers to material made from
spunbond fibers.

As used herein the term "meltblown fibers" means fibers of polymeric material
which are generally formed by extruding a molten thermoplastic material through a
plurality of fine, usually circular, die capillaries as molten threads or filaments into
converging high velocity, usually hot, gas (e.g. air) streams which attenuate the filaments
of molten thermoplastic material to reduce their diameter. Thereafter, the meltblown

fibers can be carried by the high velocity gas stream and are deposited on a collecting
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surface to form a web of randomly dispersed meltblown fibers. Meltblown fibers may be
continuous or discontinuous, are generally smaller than 10 microns in average diameter,
and are generally tacky when deposited onto a collecting surface.

As used herein the term "polymer" generally includes but is not limited to,
homopolymers, copolymers, such as for example, block, graft, random and alternating
copolymers, terpolymers, etc. and blends and modifications thereof. Furthermore, unless
otherwise specifically limited, the term "polymer" includes all possible spatial
configurations of the molecule. These configurations include, but are not limited to
isotactic, syndiotactic and random symmetries.

As used herein, "ultrasonic bonding" means a process performed, for example, by
passing the fabric between a sonic horn and anvil roll.

As used herein the term “acquisition layer” or “acquisition region” means a
fibrous material having a relatively low density from about 0.018 g/cc to about 0.20 g/cc
and a relatively high caliper from about 0.41 mm to about 5.23 mm.

As used herein the term “distribution layer” or “distribution region” means a
fibrous material having a relatively medium density from about 0.024 g/cc to about 0.45
g/cc and a relatively medium caliper from about 0.39 mm to about 4.54 mm.

As used herein the terms “storage layer” or “storage region” mean any region that
contains SAP. Further, the terms mean a fibrous material having a relatively high density
from about 0.03 g/cc to about 0.50 g/cc and a relatively low caliper 0.15 mm to about
3.96 mm. 4

As used herein the term “small diameter” describes any fiber with a diameter of
less than or equal to 10 microns.

As used herein the term “large diameter” describes any fiber with a diameter of
greater than 10 microns.

As used herein the term “superabsorbent” refers to a material that can absorb at
least about 10 times its weight in fluid.

FIG. 1a shows an exemplary portion of a fibrous material 10 having peaks 40 and
valleys 42. Peaks 40 have a general height of about 9 mm to about 35 mm (shown as Hp;
preferably about 27 mm) and a general width of about 2.5 mm to about 25 mm (shown as
Wp; preferably about 12 mm). Valleys 42 have a general height of about 1 mm to about

17.4 mm (shown as Hy; preferably about 3 mm) and a general width of about 2.5 mm to
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about 25 mm (shown as Wy; preferably about 12 mm). Peaks have a general basis weight
of about 99% to about 51% as compared to the valleys’ basis weight of about 1% to about
49%. For example, assuming an average basis weight of 100 gsm, the peaks may have a
basis weight of about 90% (or about 180 gsm with a corresponding height of about 9 mm)
and the valleys may have a basis weight of about 10% (or about 20 gsm with a
corresponding height of about 1 mm). The fibers of fibrous material 10 may be made of a
variety of suitable materials including, but not limited to, polypropylene, polyethylene,
polyester, polyvinyl alcohol, polyvinyl acetate, starch, cellulose acetate, polybutane,
rayon, polyurethane, Kraton™, polylactic acid, cotton, Lyocell™, biogradeable polymers,
any other material which is suitable for forming a fiber, and combinations thereof. The
fibrous fibers of the present invention may have a diameter from about 10 micron to
about 600 microns, unlike conventional meltblown fibers which typically have a diameter
from about 2 to about 9 microns. Having such a larger diameter allows for the creation of
low density fibrous materials which provide the necessary void space for acquisition
layers. Being able to modify the density is also necessary in order to provide distribution
and storage areas. Such modification techniques include, but are not limited to,
consolidation (e.g., nip rolls, vacuum while attenuating fibers in a manufacturing beam,
etc.), calendering (e.g., nip rolls with heat), ultrasonic and through air bonding (as
exampled in U.S. Patent No. 4,011,124,

FIG. 1b shows the fibrous material 10 of FIG. 1 wherein a prior peak is shown
having been substantially collapsed such that a shorter, denser region 30 results. The
fundamental idea of a peak being collapsed into a shorter, denser region will be further
illustrated in the following embodiments.

FIG. 2a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a

shear line within the overall core structure. In this particular exemplary embodiment, the
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peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 200. Prior to the folding of fibrous material 10, super
absorbent polymer 80 (hereinafier SAP) may be deposited in the valleys 42 and partially
on the peaks of undulating region 10b. For example, assuming a deposition amount of
8.4 grams within an absorbent core structure having dimensions of 100 mm x 350 mm,
the corresponding apparent bulk density may equal about 0.67 g/cc with a height of about
0.362 mm. FIG. 2b shows the absorbent core structure of FIG. 2a being densified such
that the resulting caliper is decreased and many of the densities are increased. For
example, areas where the peaks 40 were vertically aligned now have relatively high
densities 30a, 30b, 30c because of the presence of more material as compared to the lesser
amount of material in the valleys 42. As can also be seen, the void spaces of valleys 42
are now substantially filled such that the regions above SAP 80 have relatively low
densities 10. This exemplary embodiment offers a particular advantage over the prior art
in that the acquisition region and the distribution region are side by side. This allows
longitudinal distribution of exudate as the void spaces in the acquisition region begin to
fill. FIG. 2c shows a close-up view of the encircled area of FIG. 2b whereupon the
regions of varying densities may be further appreciated.

FIG. 3a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are not substantially-
vertically aligned as shown by line 300. Prior to the folding of fibrous material 10, SAP
80 may be deposited in the valleys 42 and partially on the peaks of undulating region 10b.
FIG. 3b shows the absorbent core structure of FIG. 3a being densified such that the
resulting caliper is decreased and many of the densities are increased. For example, areas

where the peaks and valleys were aligned now have relatively high densities 30a, 30b on
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one end and relatively medium densities 20a, 20b on the other end. As can also be seen,
the void spaces of valleys 42 are now substantially filled such that the regions above SAP
80 have relatively medium densities 20c. FIG. 3¢ shows a close-up view of the encircled
area of FIG. 3b whereupon the regions of varying densities may be further appreciated.

FIG. 4a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 400. Prior to the initial fold, SAP 80 may be
deposited in the valleys and partially on the peaks. Additionally, prior to the final fold,
SAP 80 may be deposited on the top side of planar region 10c. FIG. 4b shows the
absorbent core structure of FIG. 4a being densified such that the resulting caliper is
decreased and many of the densities are increased. For example, areas where the peaks
were vertically aligned now have relatively high densities 30a, 30b. As can also be seen,
the void spaces of valleys 42 are now substantially filled such that the regions above SAP
80 have relatively low densities 10c. As can also be appreciated, this exemplary
embodiment provides two areas of SAP 80, one continuous layer of SAP above planar
region 10c and another area consisting of discrete depositions of SAP in the valleys and
peaks under the planar region 10c. FIG. 4c shows a close-up view of the encircled area of
FIG. 4b whereupon the regions of varying densities may be further appreciated.

FIG. 5a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar

region 10c may be positioned between undulating regions 10a and 10b to create a multi-



10

15

20

25

30

WO 2006/099112 PCT/US2006/008556

14

layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are not substantially-
vertically aligned as shown by line 500. Prior to the initial fold, SAP 80 is deposited in
the valleys and partially on the peaks. Additionally, prior to the final fold, SAP 80 is
deposited on the top side of planar region 10c. FIG. 5b shows the absorbent core
structure of FIG. 5a being densified such that the resulting caliper is decreased and many
of the densities are increased. For example, areas where the peaks and valleys were
aligned now have relatively high densities 30a, 30b on one end and relatively medium
densities 20a, 20b on the other end. As can also be appreciated, this exemplary
embodiment provides two areas of SAP 80, one continuous layer of SAP above planar
region 10c and another area consisting of discrete depositions of SAP in the valleys and
peaks under the planar region 10c. FIG. 5c¢ shows a close-up view of the encircled area of
FIG. 5b whereupon the regions of varying densities may be further appreciated.

FIG. 6a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 600. Prior to the initial fold, SAP 80 is deposited in
the valleys and not on the peaks. To achieve such AGM deposition, special care can be
made to ensure insignificant deposition on the peaks or additional processes (e.g. blowing
air to top of peaks) may be incorporated to remove any original deposition of SAP. FIG.
6b shows the absorbent core structure of FIG. 6a being densified such that the resulting
caliper is decreased and many of the densities are increased. For example, areas where

the peaks were vertically aligned now have relatively high densities 30a, 30b. As can
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also be seen, the void spaces of valleys 42 are now substantially filled such that the
regions above SAP 80 have relatively low densities 10c. FIG. 6¢ shows a close-up view
of the encircled area of FIG. 6b whereupon the regions of varying densities may be
further appreciated.

FIG. 7a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 700. Prior to the initial fold, SAP 80 is deposited on
the peaks and not in the valleys. To achieve such SAP deposition, special care may be
made to ensure insignificant deposition in the valleys and/or additional processes (e.g.,
blowing air within valleys) may be incorporated to remove any original deposition of
SAP. FIG. 7b shows the absorbent core structure of FIG. 7a being densified such that the
resulting caliper is decreased and many of the densities are increased. For example, areas
where the peaks were vertically aligned now have relatively high densities 30a, 30b. As
can also be seen, the void spaces of valleys 42 are now substantially filled such that the
corresponding regions now have relatively low densities 10c. As can also be appreciated,
the deposition of SAP 80 is vertically surrounded by relatively high densities 30a, 30b
and is horizontally surrounded by relatively low densities 10c. FIG. 7¢ shows a close-up
view of the encircled area of FIG. 7b whereupon the regions of varying densities may be
further appreciated.

FIG. 8a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have

peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
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region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 800. Prior to the initial fold, SAP 80 may be
deposited in alternating valleys and partially on the peaks. Since SAP tends to
significantly swell in the presence of fluid, providing alternating valleys without SAP
provides for later available acquisition regions for subsequent urine insults. To achieve
such SAP deposition, special care may be made to assure such deposition and/or
additional processes (e.g., blowing air within alternating valleys) may be incorporated to
remove any original deposition of SAP. FIG. 8b shows the absorbent core structure of
FIG. 8a being densified such that the resulting caliper is decreased and many of the
densities are increased. For example, areas where the peaks were vertically aligned now
have relatively high densities 30a, 30b. As can also be seen, the void spaces of valleys 42
are now substantially filled such that the regions within the valleys have relatively low
densities 10c. FIG. 8c shows a close-up view of the encircled area of FIG. 8b whereupon
the regions of varying densities may be further appreciated.

FIG. 9a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 900. Prior to the initial fold, SAP 80 may be
deposited in alternating valleys and partially on the peaks. Since SAP tends to
significantly swell in the presence of fluid, providing alternating valleys without SAP

provides for later available acquisition regions for subsequent urine insults. To achieve
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such SAP deposition, special care may be made to assure such deposition and/or
additional processes (e.g., blowing air within alternating valleys) may be incorporated to
remove any original deposition of SAP. Additionally, prior to the final fold, SAP 80 may
be deposited on the top side of planar region 10c in a discontinuous manner. This second
deposition layer of SAP may or may not be substantially similar to the first deposition
layer. For example, the upper layer of SAP may be slower acting in order to allow a first
urine insult to be stored by the lower layer and then permit the upper layer to be available
for subsequent urine insults. Furthermore, the upper layer of SAP may be cheaper than
the lower layer, thus providing a cost savings without inferior efficacy. FIG. 9b shows
the absorbent core structure of FIG. 9a being densified such that the resulting caliper is
decreased and many of the densities are increased. For example, areas where the peaks
were vertically aligned now have relatively high densities 30a, 30b. As can also be seen,
the void spaces of valleys 42 are now substantially filled such that the regions above SAP
80 bhave relatively low densities 10c. As can also be appreciated, this exemplary
embodiment provides two areas of SAP 80, a discontinuous layer of SAP above planar
region 10c and another area consisting of discrete depositions of SAP in the valleys and
peaks under the planar region 10c. FIG. 9¢ shows a close-up view of the encircled area of
FIG. 9b whereupon the regions of varying densities may be further appreciated.

FIG. 10a shows an exemplary fibrous material 10 being folded. This particular
exemplary embodiment is shown being tri-folded. Fibrous material 10 may comprise of
regions having peaks 40 and valleys 42. Fibrous material 10 may also comprise regions
without peaks 40 and valleys 42. For example, undulating regions 10a and 10b may have
peaks 40 and valleys 42, while planar region 10c¢ does not have peaks and valleys. Planar
region 10c may be positioned between undulating regions 10a and 10b to create a multi-
layer absorbent core structure. Planar region 10c may help to entrap SAP and also to
maintain overall structural integrity by keeping the SAP in position so as not to create a
shear line within the overall core structure. In this particular exemplary embodiment, the
peaks 40a and 40b of undulating regions 10a and 10b, respectively, are substantially-
vertically aligned as shown by line 1000. Prior to the initial fold, SAP 80 may be
deposited in alternating valleys and not on the peaks. Since SAP tends to significantly
swell in the presence of fluid, providing alternating valleys without SAP provides for later

available acquisition regions for subsequent urine insults. To achieve such SAP
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deposition, special care may be made to assure such deposition and/or additional
processes (e.g., blowing air within alternating valleys and along the peaks) may be
incorporated to remove any original deposition of SAP. Additionally, prior to the final
fold, SAP 80 may be deposited on the top side of planar region 10c in a discontinuous
manner such that the SAP is located substantially in the valleys 42. This second
deposition layer of SAP may or may not be substantially similar to the first deposition
layer. For example, the upper layer of SAP may be slower acting in order to allow a first
urine insult to be stored by the lower layer and then permit the upper layer to be available
for subsequent urine insults, Furthermore, the upper layer of SAP may be cheaper than
the lower layer, thus providing a cost savings without inferior efficacy. FIG. 10b shows
the absorbent core structure of FIG. 10a being densified such that the resulting caliper is
decreased and many of the densities are increased. For example, areas where the peaks
were vertically aligned now have relatively high densities 30a, 30b. As can also be seen,
the void spaces of valleys 42 are now substantially filled such that the regions within the
valleys have relatively low densities 10c. As can also be appreciated, this exemplary
embodiment provides two areas of SAP 80, a discontinuous layer of SAP above planar
region 10c and another area consisting of discrete depositions of SAP in alternating
valleys under the planar region 10c. FIG. 10c shows a close-up view of the encircled area
of FIG. 10b whereupon the regions of varying densities may be further appreciated.

In an alternate approach to providing a substantially planar mid-portion which is
folded, FIG. 1la shows a first discrete mid-layer of fibrous material 10m having peaks
40m and valleys 42m and a second discrete layer of fibrous material having a first
undulating region 10a and a second undulating region 10b, each having peaks 40a, 40b
and valleys 42a, 42b, respectively. The second layer being folded around the first layer.
The second layer may help to entrap SAP and also to maintain overall structural integrity
by keeping the SAP in position so as not to create a shear line within the overall core
structure. In this particular embodiment, second undulating region 10b and first discrete
mid-layer 10m may be positioned such that the valleys of one layer vertically aligns with
the peaks of the other layer as shown by line 1100. Alternatively, one skilled in the art
would appreciate that the peaks of each layer may be vertically aligned. Similar
positioning possibilities exist between the first undulating region 10a and the first discrete

mid-layer 10m. Prior to folding, SAP 80 may be deposited in some or all of valleys 42b
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and on some or all of the peaks 40b. While not shown, SAP 80 may be deposited in some
or all of valleys 42m and on some or all of the peaks 40m. FIG. 11b shows the second
undulating region 10a being consolidated onto first discrete mid-layer 10m such that their
aligned peaks are further densified, while their aligned valleys still provide a void space.
Further, peaks 40b of second undulating region 10b may provide non-aligned structural
support to the aligned peaks above, thus providing a second region of void spaces. FIG.
11c shows a close-up view of the encircled area of FIG. 11b whereupon the regions of
varying densities may be further appreciated.

In an alternate approach to folding, FIG. 12a shows an exemplary laid-down
approach comprising a first layer of fibrous material 10x having peaks 40x and valleys
42x, a second layer of fibrous material 10y having peaks 40y and valleys 42y and a third
layer of fibrous material 10z being substantially planar. The second and third layers may
help to entrap SAP and also to maintain overall structural integrity by keeping the SAP in
position so as not to create a shear line within the overall core structure. In this particular
embodiment, first layer of fibrous material 10x and second layer of fibrous material 10y
may be positioned such that the valleys of one layer vertically aligns with the peaks of the
other layer as shown by line 1200. Alternatively, one skilled in the art would appreciate
that the peaks of each layer may be vertically aligned. Further, in this particular
embodiment, SAP 80x may be deposited in some or all of valleys 42x and SAP 80y may
be deposited in some or all of valleys 42y. Additionally, the third layer of fibrous
material 10z may be positioned on top of or between the first and second layers. The
upper deposition layer of SAP may or may not be substantially similar to the lower
deposition layer. For example, the upper layer of SAP may be slower acting in order to
allow a first urine insult to be stored by the lower layer and then permit the upper layer to
be available for subsequent urine insults. Furthermore, the upper layer of SAP may be
cheaper than the lower layer, thus providing a cost savings without inferior efficacy. FIG.
12b shows the third layer 10z being consolidated onto the second layer 10y such that the
third layer 10z substantially fills valleys 42y. In this particular embodiment, the valleys
42x of first layer 10x remain substantially intact, while peaks 40x now have a relatively
medium density. FIG. 12¢ shows a close-up view of the encircled area of FIG. 12b

whereupon the regions of varying densities may be further appreciated.
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Referring now to FIG. 13a, a two-dimensional schematic is shown to depict one of
the benefits of the present invention. More specifically, the novel aspects of the present
invention provide for the creation of novel core structure designs. For instance, FIG. 13a
shows a two-dimensional schematic view of an absorbent core 3000 having acquisition
regions 3010, distribution regions 3020 and storage regions 3030 being selectively placed
throughout the core design. Such a designs provides for novel fluid management,

It is well known that conventional absorbent core structures for use in disposable
absorbent articles may be made of multiple layers of materials. Further, it is well known
that the layers may consist of different types of materials. For example, a conventional
absorbent article may be made of: (a) a top layer which serves as an acquisition region for
more immediate absorption of exudate from the wearer, (b) an intermediate layer which
serves as a storage region for more long-term storage of exudate and (c) a bottom layer
which serves as a distribution region for the intended transportation of exudate within the
absorbent core structure (e.g., move exudate longitudinally or laterally for greater
utilization of diaper). However, such conventional cores often do not permit inter-layer
fluid communication. Not only does the present invention provide inter-layer fluid
communication, but it provides three-dimensional fluid management as depicted in the
series of FIGS. 13a — 13c¢, wherein the fluid 3003 is moved in accordance with the core
design principles disclosed herein. Lastly, the core structure may be designed to have its
regions (i.e., acquisition regions 4010, distribution regions 4020 and storage regions
4030) vary in their three-dimensional placement as depicted by absorbent core 4000 in
FIG. 14.

All documents cited in the Detailed Description of the Invention are, in relevant
part, incorporated herein by reference; the citation of any document is not to be construed
as an admission that it is prior art with respect to the present invention.

Various methods and devices may be used to form the peaks 40 and valleys 42 in
the one or more layers of fibrous material 10 to carry out the invention. These may
include techniques that are integrated into a meltspinning process or techniques that are
implemented after formation of the layer(s), or a combination of such processes. The
preferred manner of forming peaks 40 and valleys 42 is one that is integrated into the
meltspinning process. In this regard, for example, the apparatus and methods disclosed in
U.S. Patent Application Serial No. 10/714,778, (the 778 application) filed on November
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17, 2003, the disclosure of which is hereby incorporated by reference herein, may be used
to achieve a striping effect in a layer of fibrous, spunbond material. The striping effect
produces rows of higher density material in the form of peaks separated by rows of lower
density material in the form of valleys. To achieve this, the distance of the attenuator or
draw jet outlet of the spunbond apparatus is moved closer than normal to the fibrous
material collector. For example, if this distance, referenced as “ACD” in the ‘778
application, is about 10” to produce a fibrous material layer of uniform density, then an
ACD of about 5” may produce the desired striping or peaks 40 and valleys 42 in the
fibrous material layer 10 for purposes of the present invention. It will be appreciated that
other methods, including but not limited to those that involve contacting a layer of fibrous
material with a shaping element after the layer is produced, may be used as well. Each
row of the peaks 40 and valleys 42 may alternatively be continuous or discontinuous,
depending on the needs of the application.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and
modifications that are within the scope of this invention.

For example, one skilled in the art would appreciate varying degrees of
consolidation.

For example, one skilled in the art would appreciate that SAP deposition may be
accomplished in a variety of suitable techniques including, but not limited to, registered
deposition after peaks and valleys are formed or depositing SAP during peak/valley
formation (e.g., add SAP into top of manufacturing beam attenuator wherein the SAP

should follow the fibers around the diffusing members).
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What is claimed is:

1. An absorbent core structure characterized by:

at least one acquisition region (10), said acquisition region (10) being constructed
from a fibrous material, said acquisition region (10) having a relatively low density from
about 0.018 g/cc to about 0.20 g/cc;

at least one distribution region (20), said distribution region (20) being constructed
from said fibrous material; said distribution region (20) being consolidated to have a
relatively medium density from about 0.024 g/cc to about 0.45 g/cc, said distribution
region (20) being in fluid communication with said acquisition region (10); and

at least one storage region (30), said storage region (30) being constructed from
said fibrous material, said storage region (30) being consolidated to have a relatively high
density from about 0.030 g/cc to about 0.50 g/cc, said storage region (30) being in fluid
communication with said distribution region (20);

a portion of said fibrous material being formed into at least one peak (40) and at
least one valley (42) and then subsequently folded in order to form said absorbent core

structure,

2. The absorbent core structure of claim 1 wherein said fibrous material may be
selected from the group consisting of polypropylene, polyethylene, polyester, polyvinyl
alcohol, polyvinyl acetate, starch, cellulose acetate, polybutane, rayon, urethane,
Kraton™, polylactic acid, cotton, Lyocell™, biogradeable polymers, any other material

which is suitable for forming a fiber, and combinations thereof.

3. The absorbent core structure of claim 1 further characterized by a SAP (80), said
SAP (80) being deposited onto at least one of said valley (42).

4. The absorbent core structure of claim 1 further characterized by a SAP (80), said
SAP (80) being deposited onto at least one of said peak (40).

5. The absorbent core structure of claim 1 further characterized by a SAP (80), said
SAP (80) being deposited onto at least one of said valley (42) and onto at least one of said
peak (40).
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6. The absorbent core structure of claim 3 wherein said SAP (80) is deposited onto

alternating valleys (42).

7. The absorbent core structure of claim 4 wherein said SAP (80) is deposited onto

alternating peaks (40).

8. The absorbent core structure of claim 1 wherein a first row of said peaks (40)

aligns substantially vertically with a second row of said peaks (40).

9. The absorbent core structure of claim 1 wherein a first row of said peaks (40)

aligns substantially vertically with a first row of said valleys (42).

10.  The absorbent core structure of claim 1 wherein said fibrous material includes a
linear portion substantially free of peaks (40) and valleys (42), said linear portion being
folded and positioned between at least two layers of peaks (40) and valleys (42).



WO 2006/099112 PCT/US2006/008556

1/26

10 Flg la

Fig. 1b

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

2/26
200
wa. LS 10 10a
N [ [
w0 B ' = o E

@%L’%\W%v =

400 80 8)0 \IOD /0/
Fig. 2a

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

3/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

4/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

6/26
400
/42 80 o 10
40 .
N/ [/

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112

PCT/US2006/008556
P - - ~o - -
// \\
// \\
g AN
g AN
g AN
g N\
. AN
g \
’ \
g \
’ \
’ \
’ \
! \
/ 0 \
! 30a 10a 10c 80 \
’ NN ] \
/ T
,/ T an ﬁL =

— ————

= M ’,:" ':

3 t 5
\ ) \ /
\ 10b 80 /
\ 80 )
N 30b /
) /
) /
) /
A /
A /
A 7/
A /
A Ve
h 7
N //
A ~
h ~
\\ _
~o -
\\ _ _
~ .

—_
—~ o

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

8/26
T - 42 10 0
. ST
o A 1 4 A =
40b/ ! 80 80/ /oé
Fig. oa

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

9/26

e e o e e
— ———

/20 20a 300 ;o 80 \

\ 30b 80 20b 80 /

_—
—~—— —

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112

PCT/US2006/008556

10/26

600

40 5 / 42 10 10a

a\‘ | / [ [

e B0 e — —

)

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

11/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

12/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

13/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

14/26

/ 42 10 10a

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

15/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

16/26

40b/ b 80 \/Ob 82)

SUBSTITUTE SHEET (RULE 26)



PCT/US2006/008556

WO 2006/099112

17/26

- - ~ -~
P - \\
i N
7 ~
7 N
7 N
7 AN
7 AN
4 AN
4 \
4 \
4 \
4 \
/ \
// \\
/ \
/ 30g 10a 10c 80 \
j \ \
lP—' 4 \l"( 5

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

18/26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

19/26

e ——— . —— .
—— ——

/ 30a 10a . \

\ 30b 10c I0b 80 /

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112 PCT/US2006/008556

20/26

L\ 7 ]
a0 &0 80 10b 42b
Fig. 1lla

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112

N~ —

SUBSTITUTE SHEET (RULE 26)

PCT/US2006/008556
7~ - \\
g N
g AN
g AN
g AN
g AN
g AN
’ AN
’ \
/ \
/ \\
/
\
/' 30m 10m 42m .
/ \
/ 30a / /0(0 / 4/20 / \
== ; — =
—— 7 y o = ﬁ\l
g =
| = = |
= = =
I‘i, \“% = \ﬁk _._.——ﬂjl; j'.’
i : — =
/
) / / ) \80 !
\ 80  30p 426 iOm y
/
\\ /
) /
' /
' /
) /
A v
) Ve
N 7/
\ ) /
\\ )
b Ve
~
~
~ ~N
~ -



WO 2006/099112 PCT/US2006/008556

22/ 26

SUBSTITUTE SHEET (RULE 26)



WO 2006/099112

PCT/US2006/008556
// - ”
- ~
/// \\
7 N
7/ \\
7 AN
/ \
7/ \
/ \
/ \
/ \
/ \
/ \\
20z N\
8 10z \
20y 4 V2N
\ \/ / \
Y } A1 T + —
— i I
— \
; — .
: —— ;
‘\ = = ;
| — f = = = —— _.———%
| / | / T /
/
42x 40x 20x 80x /
/
/
/
//
\\ /
\ /
\ /
N //
AN e
AN
~ s
\\ //
~
\\ -
~ - _ — -~

e ——

SUBSTITUTE SHEET (RULE 26)



PCT/US2006/008556

WO 2006/099112

24/26

3000

3003

3020

13020

]

3010 <<

3010 =

Fig. 13a

3000

—3003

Fig. 13b
SUBSTITUTE SHEET (RULE 26)



WO 2006/099112

25/26

>
R
&
X
&
@
>

SERERE,
RSN,
LXRHAKSLS
5 LR85,
[ :’ ‘:‘:‘:’:’:‘
ot 2255

¥,
0,
o
ﬁt
0’0

255
300
eele
G0
el
Sedeledel
SRR

%
55
%
.‘

%
%

Q
2

3003— S

Fig. 13c

SUBSTITUTE SHEET (RULE 26)

PCT/US2006/008556

3000

3003



WO 2006/099112 PCT/US2006/008556

26/26

4000

4020

4010

4030

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2006/008556

{\[.N(\:IL:ASSI;'\lgI]\-'IE?.l\IsOflSSUBJECT MATTER

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61F

Minimum documentation searched (classification system followed by classification symbols)

Documentalion searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic dala base consulted during the international search (name of data base and, where practical, search terms used)

C. BOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with Indication, where appropriate, of the relevant passages

A
24 September 2002 (2002-09-24)

figures 4-6

ET AL) 26 July 2001 (2001-07-26)

figures 3-7

US 5 728 083 A (COHEN ET AL).
17 March 1998 (1998-03-17)

US 6 455 114 B1 (GOLDHIRSCH ISAAC ET AL)
column 9, Tine 31 - column 10, line 22;
DE 40 24 053 Al (VP-SCHICKEDANZ AG, 8500
NUERNBERG, DE; KIMBERLY-CLARK GMBH, 56070
KOBL) 30 January 1992 {1992-01-30).

column 4, line 38 ~ line 62; figure 2

US 2001/009711 Al (LATIMER MARGARET GWYN

paragraph [0066] - paragraph [0084];

column 5, Tine 22 - line 40; figure 4

1-10

1-10

1-10

1-10

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

earlier document but published on or after the inlernational
filing date

document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means

document published prior to the international filing date but
later than the priority date claimed

s

L

Lo}l

pe

*T* later document published after the International filing date
or priority date and not in confiict with the application but
cited lo understand the principle or theory underlying the

invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is iaken alone

document of particular relevance; the claimed invention
cannot be considered 1o involve an inventive step when the
document is combined with one or more other such docu—
_m?tr:ts, ﬁuch combination being obvious to a person skilled
in the art.

document member of the same patent family

"y

e

g

Date of the actual completion of the international search

26 June 2006

Date of mailing of the international search report

05/07/2006

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Boccignone, M

Form PCT/ISA/210 (sacond sheet) (Apil 2005)

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2006/008556
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 6455114 B1 24-09-2002 AU 1079201 A 23-04-2001
WO 0126589 Al 19-04-2001

DE 4024053 Al 30-01-1992  NONE

US 2001009711 Al 26-07-2001 AU 760955 B2 22-05-2003
AU 2359600 A 03-07-2000
BR 9916204 A 04-09-2001
CN 1124373 C 15-10-2003
EP 1144743 Al 17-10-2001
JP 2002532637 T 02-10-2002
Wo 0036199 Al 22-06-2000
ZA 200103930 A 15-05-2002

US 5728083 A 17-03-1998 AT 235869 T 15-04-2003
AT 239435 T 15-05-2003
AT 204732 T 15-09-2001
AU 680360 B2 24-07-1997
AU 2336395 A 18-01-1996
BR 9503006 A 16-04-1996
CA 2152753 Al 31-12-1995
DE 69522388 D1 04-10-2001
DE 69522388 T2 29-05-2002
DE 69530239 D1 08-05-2003
DE 69530239 T2 29-01-2004
DE 69530712 D1 12-06-2003
DE 69530712 T2 18-03-2004
EP 0689818 A2 03-01-1996
ES 2194663 T3 01-12-2003
ES 2197850 T3 16-01-2004
ES 2160652 T3 16-11-2001
JP 8038551 A 13-02-1996
NZ 272483 A 22-09-1997
us 5505719 A 09-04-1996
us 5569226 A 29-10-1996

Form PCT/ISA/210 (patent family annex) (April 2005)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

