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FI ELD OF THE | NVENTI ON The present invention relates to fluid
di stributi onW@6i33478 havi ng i nproved fluid distribut PERUSHPMIZHOr age
properties. The present invention further relates to absor bent

structures incorporating such fluid distribu}ion menbers whi ch can be used
in a variety of absorbent articles such as catanenial products, disposable
di apers, adult incontinence pads and briefs, and the I|ike.
BACKGROUND OF THE | NVENTI ON Absor bent webs whi ch conpri se

ent angl ed nmasses of RLIGDPISTRIBUFION MEMBERFOR ABSORBENTEARTIGLESN in

the art. Such webs can i EXBBITING HGHSUCTION ANIFRIGHCAPREITY

fluids, both by an absorption nmechanismwherein fluird is taken up by the
fiber material itself and by a w cking nechani smwherein fluid is
acquired by, distributed t hrough and stored in the capillary
interstices between fibers. One neans for i nprovi ng the absorbent
capacity of such fibrous web structures is to incorporate therein a
super absorbent material, such as polyneric gelling material (also referred
to as hydrogel -form ng materi al superabsorbent pol ymers, etc.) which
I mbi bes fl uid. The superabs Pb S to retain fluid
such as di scharged body |iqui an t.he eX|stence
of absorbent cores as?¥ E@@&smé@eam@amrw distribution, grs ayipg imprgved

provi de absor bent flaidrdistrivution andpstoragedpropéreies. i The phsett linvention further relates to
absorbent structures incorporating such fluid distribution members which can be used
in a variety of absorbent articles such as catamenial products, disposable diapers,
adult incontinence pads and briefs, and the like.

BAC F THE IN
Absorbent webs which comprise entangled masses of fibers, i.e., fibrous webs,
are well known in the art. Such webs can imbibe liquids, such as discharged body
fluids, both by an absorption mechanism wherein fluid is taken up by the fiber
material itself and by a wicking mechanism wherein fluid is acquired by, distributed
through and stored in the capillary interstices between fibers. One means for
improving the absorbent capacity of such fibrous web structures is to incorporate
therein a superabsorbent material, such as polymeric gelling material (also referred to
as hydrogel-forming material superabsorbent polymers, etc.) which imbibes fluid.
The superabsorbent material serves to retain fluid such as discharged body liquids.
Notwithstanding the existence of absorbent cores as described above, there
remains a need to provide absorbent cores with improved effective absorbent
capacity. One way to theoretically do this would be to increase the level of
polymeric gelling material in the absorbent core. Unfortunately, high levels of
| polymeric gelling material especially levels in excess of about 15%, in fibrous webs
| typically used in absorbent cores can induce a phenomena referred to as gel-blocking.
Gel-blocking occurs when the polymeric gelling material located in regions first
contacted with fluid increase in volume as a consequence of imbibing the fluid and
forming the hydrogel. When polymeric gelling material concentration is too high, the
hydrogel can block additional fluid from reaching other regions of the core having
unused absorbent capacity. The occurrence of gel blocking can lead to leakage
during usage of the absorbent article.
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absorbent core is to create a smaller average pore regime by densification of a
conventional core. While this does decrease the overall pore size average, generally
the largest cells see the largest ratio of collapse and the smaller pores, which
determine ultimate capillary pressure (vertical wicking height), see the least ratio of
change. This loss of farge pore capacity results in a high loss of capacity and more
importantly, fluid permeability.

Another means which has been used in the past to increase the fluid transport
ability of the absorbent core is to blend in certain amounts of fine fibers and particles
which have a high surface area with chemically stiffened conventional cellulose fibers,
non-stiffened cellulosic material, synthetic fibers, chemical additives and
thermoplastic polymers. Since surface area per unit volume has a strong influence on
the capillary pressure of a particular substrate, these high surface area fibers do
provide higher vertical wicking. But the resulting structure tends to be very dense
and has low fluid transport capability, or "flux”, defined herein as the ability to move
a certain amount of fluid through a given cross- section of a material to a particular
height in a specific time. The increase in capillary pressure (height) from these fine
fibers results in a more significant loss of volume transported to a given height.
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RIEF DES N OF THE DRAWIN
While the specification concludes with claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will
be better understood from the following description in comjunction with the
accompanying Drawing Figures, in which like reference numerals identify like
elements, and wherein:

Figure 1 is a perspective view, partially sectioned, of a preferred embodiment
of an absorbent article in the form of a catemenial product which includes 2 fluid
distribution member according to the present invention; and

Figure 2 is a perspective view, partially sectioned, of a preferred embodiment
of an absorbent article in the form of a diaper which includes a fluid distribution
member according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION
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the topsheet to intermediate members which in turn are affixed to the backsheet.
Preferably, the topsheet and backsheet are joined directly at the absorbent article’s
periphery by adhesive or other attachment means known in the art. The topsheet
may also be adhered to the absorbent core.

A preferred disposable diaper or catemenial pad, for the purpose of this
invention comprises an absorbent core; a topsheet superposed or co-extensive with
one face of the core, and a liquid impervious backsheet superposed or co-extensive
with the face of the core opposite the face covered by the topsheet. Both the
backsheet and the topsheet most preferably have a width and length greater than that
of the core thereby providing small marginal portions of the backsheet and topsheet
which extend beyond the core. Frequently the backsheet and the topsheet will be
fused together in these side marginal portions. The product is preferably constructed
in a shaped configuration such as, but not limited to, an hourglass shape.

" An absorbent core or absorbent structure according to the present invention
comprises or includes a fluid distribution member as described hereinafter. It should
be understood that for purposes of this invention that the term "layers” refers to
identifiable components of the absorbent structure, and any structure referred to as a
"layer" may actually comprise a laminate or combination of several sheets or webs of
the requisite type of materials as hereinafter described. As used herein, the term
"layer” includes the terms "layers” and "layered.* For purposes of this invention. it
should also be understood that the term "upper” refers to the layer of the absorbent
core which is nearest to and faces the article topsheet; conversely, the term "lower”
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the article t opsheet
depending upon the wearer’s position, permeate the acquisition layer and be absorbed

by the fluid distribution member in the area proximate to the discharge. However,
since fluid is frequently discharged in gushes, the fluid distribution member in such
area may not absorb the fluid as quickly as it is discharged. Therefore, the upper
acquisition layer hereof also facilitates transport of the fluid from the point of initiat
fluid contact to other parts of the acquisition layer. In the context of the present
invention, it should be noted that the term "fluid” includes, but is not limited to,
liquids, urine, menses, perspiration, and water based body fluids.

The fluid function of the acquisition layer is of particular importance. The
acquisition layer must have sufficient capillary suction to more fully drain the
topsheet and yet not exhibit excessive fluid retention to make it difficuit for the
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and curled fibers, and about 45% high surface area fibers. Chemical additives can
also be used as binding means, and are incorporated into the acquisition/distribution
layer at levels typically of about 0.2% to about 2.0%, dry web weight basis. The
three basic fiber components are described in greater detail below.

Chemicallv-stiffened/Twisted Bulking Fiber

The fluid distribution members of the present invention include chemically
stiffened, twisted, and curled fibers as a majority constituent. As used herein, the
term "chemically stiffened. twisted, and curled fibers" means any fibers which have
been stiffened by chemical means to increase stiffness of the fibers under both dry and
aqueous conditions. Such means include the addition of chemical stiffening agents
which, for example, coat and/or impregnate the fibers. Such means also include the
stiffening of the fibers by altering the chemical structure of the fibers themselves, e.g.,
by cross-linking polymer chains.
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' : For exemplary purposes, other polymeric stiffening agents which can coat or
impregnate cellulosic fibers  include: ca;ionic modified starch having nitrogen-
containing groups (e.g., amino groups) such as those available from National Starch
and Chemical Corp., Bridgewater, NJ, USA; latex; wet strength resins such as
polyamide-epichlorohydrin resin (e.g., Kymene  557H, Hercules, Inc. Wilmington,
Delaware, USA), polyacrylamide resin (described, for example, in U.S. Patent
3,556,932 issued January 19, 1971 to Coscia, et al.; also, for example, the
commercially available polyacrylamide markﬁ by American Cyanamid Co.,
Stanford, CT, USA, under the trade name Parez =~ 631 NC); urea formaidehyde and
melamine formaldehyde resins, and polyethylenimine resins. A general dissertation
on wet strength resins utilized in the paper art, and generally applicable herein, can be
found in TAPPI monograph series No. 29. "Wet Strength in Paper and Paperboard”,
Technical Association of the Pulp and Paper Industry (New York, 1965).

The fibers utilized in the fluid distribution members herein are preferably
stiffened by means of chemical reaction. For example crosslinking agents can be
applied to the fibers which, subsequent to application, are caused to chemically form
intra-fiber crosslink bonds. These crosslink bonds can increase stiffness of the fibers.
Whereas the utilization of intrafiber crosslink bonds to chemically stiffen the fibers is
preferred, it is not meant to exclude other types of reactions for chemical stiffening of
the fibers.



and curled fibers, and about 45% hi gh surface area fibers. Chem cal

addi ti ves can . also be used as binding neans, _and are incorporated
into the acquisition/distribution | ayer at |evels typically of about
0.2%to about 2.0% dry web weight basis. The t hree basic fiber
conponents are deasver2ded i n greater detail bel ow PCT/US96/01254
Chem cal | y-stiffened/ Twi sted Bul ki ng Fi ber The fluid

di stribution nmenbers of the present invention include chemcally

stiffened, twisted, and curled fibers as a ngj orsity constituent. As used
her ei n, t he term! chemcall stlfé_ tw sted, and curl dflbers
means any fibers which halfethe more Pm%@ér?“ Fq cheprical, arRcessing | s ingrafiber

i ncrease stiffness of clokshinkKing with crossdiaking agdmtsjwbnleanch fibers are in agelstively dehydrated,

condi tions. Such ”Eanﬁeqbﬂﬁitﬂf%é Néndisliali ﬁr%st?é‘géﬂrﬁﬁ' %p?ﬁhfoﬂe”'sﬂﬂaq?eg%ﬂéﬁcal

whi ch, for exanple, npr egna
i ncl ude t he stitfening agentsjnc ?‘Ffé“?'}%PS crossligking agents ineluding, byt poytimited to,
~structure of the fibeCs-Q héisideHyd&sandeC zc:,c monoaldehydés/ haiingsar ddid) Rindtorialidy yoaR be

chai ns. WO 96/
PCT/ US96/ 01254 %&@]«% to form thS crosslufkn']ggf g(%lén Tchresc?sg prﬂ?n are capable of

i ndi vi dual i zed (i.e., remptings with atolepst Awe hydroxyl zr@npgcmogesepsler el anq.lm of |n
Bernardin, U.S. Pat enk oﬁaéwgascatddseaumdmmﬁ 'a sirgle fiber. Suchl&séhméitym
nbut are not

3. 932,200, | sbued %iﬁmssﬁ%ed e i ﬁiﬂﬁ shl Pl b8y el

4,035, 147, |sbmeu @uglytamdehi@? glyosahformpldshyde; satl glyorotic acid. eOther suitable
‘3'923' osbggnl gt Dg?n et  aiffenin F’a%ent?%@@h)gcarboxylates%&ﬁzas‘l?lﬁw h.ﬁdsuerh fate

and Moore et al., U St%“ﬁﬁgﬁ %@é%ﬂ"f"f&%@& ﬁé%ﬁ"ﬁ%ﬁ%ljg S'Emdfg‘?g“’g

All of these patents &k$ PareabNpo$,390:363hissusdMirgh 221998 cincasporated by reference herein.
Ihele LIRS | P IO LAl i S0 e
cell walls do d’Féﬂ ﬁlﬂ y“’ﬁﬁ&ﬁnﬁ%ﬁg ﬁﬁ%“@ofiﬂ"%}’m the
wi thin the network. Chhsm‘b@ml arpcles herem Suthi fiblers andl, processes dor, making them| arel described
cellulosic fibers promﬂgmgm&mn&{s@xi bility, and
Stiffened cellulose fibers herein having the preferred physical and performance
characteristics herein before set forth, can be prepared by internally crosslinking such
fibers in relatively dehydrated form while or after such fibers are being or have been
dried and defibrated (i.e., "fluffed") as described in U.S. Patent Application Serial
No. 304,925. It is not, however, meant to necessarily exclude other hydrophilic,
chemically stiffened, twisted, and curled fibers from this invention, such other fibers
being described in (but, not limited to) the previously incorporated U.S. Patents
3,224,926, 3,440,135, 4,035,147, and 3,932,209,

. High Surface Area Fibers

Fluid distribution members according to the present invention use a high
surface fiber to provide capillary pressure (or suction) to the fluid distribution
member. These high surface area fibers are generally small and highly conformable.
They provide the substrate with capillary pressure well in excess of the capillary
pressure found in the bulk-providing chemically stiffened, twisted, and curled fibers
alone.

A presently preferred fiber for this high surface application is the eucalyptus
family of wood pulp fibers. Eucalyptus provides the capillary pressure usually
associated with cellulose fines, but at a large enough length and denier so as to not
fill in the voids provided by the chemically stiffened, twisted, and curled fibers and
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chem cal suspension is subjected to a pressure drop of at least 3000 psig and a high velocity
shearing action, followed by a high velocity decelerating impact. Passage of the
suspension through the orifice is repeated until a substantially stable suspension is
obtained. See U.S. Patent 4,483,743, Turbak et al, November 20, 1984,
incorporated herein by reference.
Hot Melt jve Fiber Reinforcemen

Relative to conventional non-stiffened cellulosic fibers, the crosslinked,
twisted, stiffened fibers in combination with high surface area fibers described above
form lower tensile strength sheets, particular in a wet condition. Therefore, in order
to facilitate processing and provide product-specific mechanical properties. in both
wet and dry states, a binding means is preferably integrally incorporated into or onto
the web. This can be done by adding the binding means to pulp prior to web
formation, by applying the binding means to a wetlaid web after deposition on a
forming wire, and before drying, after drying, or a combination thereof.

Fluid distribution members according to the present invention alleviate these
problems by the integration of a thermally bonded polymer micro web in the material.
This micro-web is formed by the polymer bonding fibers (such as Hoechst-Celanese
Copolyolefin Bicomponent fiber and the like..) strongly bonding at fiber intersections.
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Eucal yptus provides the capillary press usu SOCI
cel lul ose fines, but dhergol andghe ugh length and denier so as to not

fill in the voids provided by the chemcally stiffened, twi sted, and curled

fibers and In addition, a crimped type polymer-based binder fiber will contribute added
bulk to the web. A presently preferred polymer-based binder fiber of the crimped
variety is Hoechst-Celanese Copolyolefin Bicomponent fiber, commerically available
under the tradename CELBOND® from Hoechst Celanese Corporation, type 255,
lot 33865A, having a detex of about 3.3, a denier of about 3.0, and a fiber length of
about 6.4 mm.

" The thermoplastic binding materials useful for the fluid distribution members
herein include any hot melt adhesive which can be melted at temperatures which will
not extensively damage the cellulosic fibers. Preferably, the melting point of the
thermoplastic binding material will be less than about (175°C), preferably between
about 75°C and about 175°C. In any case, the melting point should be no lower than
temperatures at which the articles of this invention are likely to be stored, whereby
melting point will be typically no lower than about 50°C.

The thermopiastic binding material may, for example, be polyethylene,
polypropylene, polyester, polyvinyl chloride, polyvinylidene chloride.
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utility in this invention are urea formaldehyde and melamine formaldehyde resins.
The more common functional groups of these polyfunctional resins are nitrogen
containing groups such as amino groups and methylo! groups attached to nitrogen.
Polyethylenimine type resins may also find utility in the present invention.

Starch, particularly cationic, modified starches may also find utility as chemical
additives in the present invention. Such cationic starch materials, generally modified
with nitrogen containing groups such as amino groups and methylo! groups attached
10 nitrogen, may be obtained from Natural Starch and Chemical Corporation, located
in Bridgewater, New Jersey. Other suitable binders include, but are not limited to,
polyacrylic acid, polyvinyl alcohol, polyvinyl acetate.

The level of chemical additive binders which are added will typically be from
about 0.25% to about 2% total web weight basis. Chemical additive binders which
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behavior of chemically stiffened, twisted, and curled fibers, particularly their tendency

to flocculate in aqueous slurries, certain processing modifications, hereafter
described, are preferably implemented when wetlaying with paper making machines.

In general, wetlaid webs can be made by depositing an aqueous slurry of
fibers on to a foraminous forming wire, dewatering the wetlaid slurry to form a wet
web, and drying the wet web. Preferably, the aqueous slurries of fibers for wetlaying
will have a fiber consistency of between about 0.02% and about 2.0%, preferably
between about 0.02% and about 0.2%, total slurry weight basis. Deposition of the
slurry is typically accomplished using an apparatus known in the art as a headbox.
The headbox has an opening, known as a slice, for delivering the aqueous slurry of
fibers onto the foraminous forming wire. The forming wire can be of construction
and mesh size used for dry lap or other paper making processing. Preferably, mesh
sizes of about 70 to about 100 (Tyler standard screen scale) are used. (All mesh
sizes referred to herein shall be based upon the Tyler standard screen scale, unless
otherwise specifically indicated.) Conventional designs of headboxes known in the
art for drylap and tissue sheet formation may be used. Suitable commercially
available headboxes include, for example, open, fixed roof, twin wire, inclined wire,
and drum former headboxes.

Once formed, the wet web is dewatered and dried. Dewatering can be
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microcreping using doctor blades or opposed rolls, s-wrapping, rolling with
corrugated rolls, or other techniques well known in the art. The process of
increasing the flexibility or softness of the web may be accomplished as part of the
web formation process or as a separate post-formation operation.

. In addition to preferred wetlaying processes of the types described above,
under some circumstances it may be desirable to form fluid distribution members
according to the present invention by airlaying, carding, or other suitable methods.

Storage Laver

Absorbent structures according to the present invention may optionally include
additional layer(s) having primarily fluid storage characteristics. Such storage layers
typically have limited transport and wicking capabilities but high storage or retention
capacity, and rely upon the fluid distribution member to distribute incoming fluid
over a larger area.

Storage layers or members may be of generally conventional design and
composition, selected with regard to the particular application. The storage layer or
member may be monolayer or muitilayer, homogeneous or stratified, profiled or
uniform, etc. Materials suitable for use in such storage members may be natural or
synthetic in origin, woven, non-woven, fibrous, cellular, or particulate, and may
include particles, layers, or regions of absorbent polymeric gelling materials. Storage
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known 1n females adjacent to the pudendal region, generally external to the urogenital region,
and which is intended to absorb and contain menstrual fluids and other vaginal
discharges from the wearer's body (e.g., blood, menses, and urine). Interlabial
devices which reside partially within and partially external of the wearer's vestibule
are also within the scope of this invention. As used herein, the term “pudendal”
refers to the externally visible female genitalia. It should be understood, however,
that the present invention is also applicable to other feminine hygiene or catamenial
pads such as pantiliners, or other absorbent articles such as incontinence pads,
tampons, and the like.

Figure 1 is a plan view of the sanitary napkin 20 of the present invention in its
flat-out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20. The portion of the sanitary napkin 20 which
faces or contacts the wearer is oriented towards the viewer. As shown in Figure 1.
the sanitary napkin 20 preferably comprises a liquid pervious topsheet 22, a liquid
impervious backsheet 23 joined with the topsheet 22, and an absorbent core 25
positioned between the topsheet 22 and the backsheet 23. The sanitary napkin 20
depicted in Figure 1 is a simplified absorbent article that could represent a sanitary
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Dewat eri ng can be
and transverse centerlines.

Sanitary napkin 20 preferably includes side flaps or "wings" 34 that are folded
around the crotch portion of the wearer's panties. The side flaps 34 can serve a
number of purposes, inciuding, but not limited to, protecting the wearer's panties
from soiling and keeping the sanitary napkin secured to the wearer’s panties.

While the topsheet, the backsheet, and the absorbent core may be assembled in
a variety of well known configurations (including so called "tube" products or side
flap products), preferred sanitary napkin configurations are described generally in
U.S. Patent 4,950,264, "Thin, Flexible Sanitary Napkin" issued to Osborn on August
21, 1990; U.S. Patent 4,425,130, "Compound Sanitary Napkin" issued to DesMarais
on January 10, 1984; U.S. Patenmt 4,321,924, "Bordered Disposable Absorbent
Article" issued to Ahr on March 30, 1982; U.S. Patent 4,589,876, "Shaped Sanitary
Napkin With Flaps" issued to Van Tilburg on August 18, 1987. Each of these
patents are hereby incorporated herein by reference. Figure 1 shows a preferred
embodiment of the sanitary napkin 20 in which the topsheet 22 and the backsheet 23
have length and width dimensions generally larger than those of the absorbent core
25. The topsheet 22 and the backsheet 23 extend beyond the edges of the absorbent
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in such storage menbePs Vﬁﬂ‘?“bé%?%‘&? yreferred to as a "crimping” operation. During the
"crimping" process, sufficient pressure, optionally with heat, is applied to melt

topsheet 22 and backsheet 23, thereby forming the seal. Portions of the border
region outside of the seal are crimped with discrete spaced-apart bonds. This
discrete bonding creates a reverse or negative capillary gradient so that any fluids
inad\;ertently passing through the seal will tend to be attracted toward the more
dense material in the area of the seal; any fluid movement outside the seal occurs
along the seal, as opposed to toward the outer edge of the border.

The absorbent core 25 according to the present invention comprises the
improved distribution member 24 described above, which may be manufactured in a
wide variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.). The configuration and construction of the absorbent core may
also be varied (e.g., the absorbent core may have varying caliper zones (e.g., profiled
so as to be thicker in the center), hydrophilic gradients, superabsorbent gradients. or
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shape or may be substantially planar in 17 nat ur e.
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Invention. As uslgvgerhs%ﬂ ‘?ayefs ﬁat‘n%gtaecompogi%on o? a{mut 45% chemically stiffened, twisted,
and curled fibers, about 45% eucalyptus fibers, and about 10% bicomponent fibers,
between which a sub-layer of particulate absorbent gelling material has been
incorporated. Layers or sub-layers of fluid distribution members according to the
present invention may also have comparable or differing basis weights and/or
densities.

In the preferred embodiment depicted in Figure 1, the absorbent core 25 of
sanitary napkin 20 also preferably inciudes an optional secondary topsheet or
acquisition layer 27 between the distribution member 24 and the topsheet 22.

If desired, additional absorbent structures such as storage members may be
incorporated into the sanitary napkin 20, and may be formed from a wide variety of
liquid-absorbent materials commonly used in sanitary napkins and other absorbent
articles such as comminuted wood pulp which is generally referred to as airfelt.
Examples of other suitable absorbent materials include creped cellulose wadding;
meltblown polymers including coform; chemically stiffened, modified or cross-linked
cellulosic fibers; synthetic fibers such as crimped polyester fibers; peat moss; tissue
including tissue wraps and tissue laminates; absorbent foams; absorbent sponges:;
superabsorbent polymers; absorbent gelling materials; or any equivalent material or
combinations of materials. or mixtures of these. Such additional layers may be
included above or below the fluid distribution member 25, and/or in between the fluid
distribution member 25 and another component such as acquisition layer 27.
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sani tary napkin 20 hasfleidg asgwciles fa’cﬂimingarahspngithmﬂiai;iat‘tom the point of initiab finid icontact
'L" and a transverse P?d“&&g# pilfs SfTigereilfsiﬁ&{ﬁ}éHﬁﬁ%é \WeoRtEht coréS THefdlare several
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herein, refers to a line, r, lon-1h the plane of the ni tary.,.
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t he sanitary napki n 20xdypneiand/or in the z-direction). ,

The acquisition layer may be compriséd of several different materials including
nonwoven or woven webs of synthetic fibers including polyester, polypropylene, or
polyethylene, natural fibers including cotton or cellulose, blends of such fibers, or any
equivalent materials or combinations of materials. Examples of sanitary napkins
having an acquisition layer and a topsheet are more fully described in U.S. 4,950,264
issued to Osborn and U.S. Patent Application Serial No. 07/810,774, "Absorbent
Articie Having Fused Layers", filed December 17, 1991 in the names of Cree, et al.
Each of these references are incorporated herein by reference. In a preferred
embodiment, the acquisition layer may be joined with the topsheet by any of the
conventional means for joining webs together, most preferably by fusion bonds as is
more fully described in the above-referenced Cree application.

The backsheet 23 is impervious to liquids (e.g., menses and/or urine) and is
preferably manufactured from a thin plastic film, although other flexible liquid
impervious materials may also be used. As used herein, the term "flexible" refers to
materials which are compliant and will readily conform to the general shape and
contours of the human body. The backsheet 23 prevents the exudates absorbed and
contained in the absorbent core 25 from wetting articles which contact the sanitary
napkin 20 such as pants, pajamas and undergarments. The backsheet 23 may thus



general |y perpendicular to the longitudinal direction. Figure 1 also shows

t hat_the sani tary_napkin 20 has.a—pekiphery 30 whichis—definedby——
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“the sanitary napkin 20 is symmetrical with respect to both the I ongitudinal
and transverse centerli nes. Sanitary napkin 20 preferably
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preferred a3enbodi ment of the sanitary napkin 20 in which the

t opsheet 22 and the backsheet have | ength and. w dt h di nensi ons
general |y larger thar PH@E‘Be%fzzt‘ﬁEmﬁb‘?BHiBﬂtfe‘ﬂ'&&emd non-rritating to1the Weaistheet
22 and the backskkiat Elisthey tthecopsheepd is fiquid qeedousl penhittimpiquidse(e{g., menses WO

96/ 23473 o . . .y .
PCT/ US96/ 01254 and/or urine) to readily penetrate through its thickness. A suitable topsheit622 may

core 25 to therel§ manufachsnd Gamya wide range ofmaterials) sych Ascvoven and;nomyvoyen o
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t opsheet 22 are t e d n e
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polypropylene or polyethylene fibers) or from a combination of natural and synthetic
fibers.

Preferred topsheets for use in the present are selected from high loft nonwoven
topsheets and aperture formed film topsheets. Apertured formed films are especially
preferred for the topsheet because they are pervious to body exudates and yet non-
absorbent and have a reduced tendency to allow fluids to pass back through and
rewet the wearer's skin. Thus, the surface of the formed film which is in contact with
the body remains dry, thereby reducing body soiling and creating a more comfortable
feel for the wearer. Suitable formed films are described in U.S. Patent 3,929,135,
entitled "Absorptive Structures Having Tapered Capillaries”, which issued to
Thompson on December 30, 1975; U.S. Patent 4,324,246 entitled "Disposable
Absorbent Article Having A Stain Resistant Topsheet®, which issued to Mullane, et
al. on April 13, 1982; U.S. Patent 4,342,314 entitled "Resilient Plastic Web
Exhibiting Fiber-Like Properties”, which issued to Radel. et al. on August 3, 1982,
U.S. Patent 4,463,045 entitled "Macroscopically Expanded Three-Dimensional
Plastic Web Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile
Impression", which issued to Ahr et al. on July 31, 1984; and U.S. 5.006.394



separate lines, spirals, or spots of adhesive. Adhesives that have been

found to be sati sfactory are manufactured by H B-—uhler Conpany
of St. Paul, M nnesota under t he designation HL-1258 or H 2031.
Al ternatively, topsheet 22 and backsheet 23 can be joined to each

ot her by heat bowdigsgsarpr essure bondi ng, ultrasoni c bondi ng, PCT/US96/01254
dynam ¢ nechani cal bondi ng, or any other suitable nethod for joining

t opsheets and backsheets known in the art. A particularly suitable
met hod for joining topsheet 22 and back2feet 23 together is by a
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PCT/ US96/ 01254 sanitary napkin in the crotch portion of the panty. Thus, a portion or all of the outer
surface of the backsheet 23 is coated with adhesive. Any adhesive or glue used in the
art for such purposes can be used for the adhesive herein, with pressure-sensitive
adhesives being preferred. Suitable adhesives are Century A-305-IV manufactured
by the Century Adhesives Corporation of Columbus, Ohio; and Instant Lock 34-2823
manufactured by the National Starch and Chemical Company of Bridgewater, NJ.
Suitable adhesive fasteners are also described in U.S. Patent 4,917,697.

Before the sanitary napkin is placed in use, the pressure-sensitive adhesive is
typically covered with a removable release liner in order to keep the adhesive from
drying out or adhering to a surface other than the crotch portion of the panty prior to
use. Suitable release liners are also described in the above-referenced U.S. Patent
4917,697. Any commercially available release liners commonly used for such
purposes can be utilized herein. Non-limiting examples of suitable release liners are
BL30MG-A Silox E1/0 and BL30MG-A Silox 4P/O both of which are manufactured
by the Akrosil Corporation of Menasha, WI. The sanitary napkin 20 of the present
invention is used by removing the release liner and thereafter placing the sanitary
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have conparabl e JYPERTP ﬂﬁlﬁé’i?@%bﬂmg‘%\ﬂﬁf densities.

In the preferred enbdigureatis sl perspective view of therdiaper 10hof the present inventiondn 5 of
sani tary napkin ?iﬁc&hfaetearﬁize 7@@' Yuith &l YRE Shadtit ﬁﬂhééanéémﬁafdhnﬁlﬂdbed)oﬂﬁheet
or acquisition | ? tvveen t he di St“lgﬂ{y&?l gﬁ ththe
t opsheet 22. portions o Is?“‘ﬁlé@ PIDg CULARRYtP PSS © 0} "5"[“?‘5‘&?'8?8 Such
as storage rrenberd;apca;loae The portiori of thepdiager @0i which tonsacts: thiet wearemfapesi the 20,
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comonly used in sanltary nl&ﬁ abs art| Iaena such

ns an
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Exanpl es of ot herabsmrbemtrloee 406 poditioried rhetvesen the topshdetid64 (anépmjbmkbhenl (e

waddi ng; fsazéf &L&W@n&&ﬁ&ﬂ?&ﬁ:fs F.lcg ef REfbers AT Hebds’ fRed,

nodi fied or cros ers %%Pgtlcf ers sych as
cri nped pol yesterseF‘FlS'Gr‘Ee iagertin place upqn %E’Gge" such as ta sﬁﬁ“’fs may, alsqbg
and tissue | am nahéladedabsor bent foans; absorbent sponges;

super absor bent  pol y oy g, a,?%@gsn&@floafe{.éw R Bldhe Qisofids QAL |06 e

mat eri al or m xt ur es Such
addi ti onal | ayer sassasblesdn a variety of well kepvn KRotn GmBerstians A pralirTed 'apmo guration
di stribution nmentierdesdvibedgedepdllyiin NS Pmewm 3,860,003U(Bhell), issued January 14, 1975,

which is incorporated by reference. Alternatively preferred configurations for
disposable diapers herein are aiso disclosed in U.S. Patent 4,808,178 (Aziz et al),
issued February 28, 1989; U.S. Patent 4,695,278 (Lawson), issued September 22,
1987 and U.S. Patent 4,816,025 (Foreman), issued March 28, 1989, all of which are
incorporated by reference.

Figure 2 shows a preferred embodiment of the diaper 100 in which the
topsheet 104 and the backsheet 102 are co-extensive and have length and width
dimensions generally larger than those of the absorbent core 106. The topsheet 104
is joined with and superimposed on the backsheet 102 thereby forming the periphery
of the diaper 100. The periphery defines the outer perimeter or the edges of the
diaper 100. The periphery comprises the end edges 101 and the longitudinal edges
103.



di stribution nenber 25 and anot her conponent such as acquisition |ayer 27.
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Exenpl ary absorbent structures for use as the absorbent core of the present
invention are deWOPRMB in U. S. Patent 4,950,264 entitled "Thi rRCHUSIMDIISE

Sanitary Napki n" issued to Osborn on August 21, 1990; U.S. Patent
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Wi sman et al. on Septenber 9, 1986; U.S. 22 patent 4,834,735 entitled
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The acquisition | ayer(0fdingheskonpri sed of several different nmaterials
i ncl udi ng nonwoven or woven webs of synthetic fibers including
pol yester, pol ypropyl ene, fyet hfI ene. natural fihers

S

g arg, 2. pybeR o t hich ‘can be used
i ncluding cotton or cel | ul B8 2r 2 Mpbess B techyjiques, which can be used to
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machine direction, and a wet tensile strength of at least about 55 grams per
centimeter in the cross-machine direction.

The backsheet 102 is impervious to liquids and is preferably manufactured
from a thin plastic film, although other flexible liquid impervious materials may also
be used. The backsheet 102 prevents the exudates absorbed and contained in the
absorbent core 106 from wetting articles which contact the diaper 100 such as bed
sheets and undergarments. Preferably, the backsheet 102 is polyethylene film having
a thickness from about 0.012 mm (0.5 mil) to about 0.051 centimeters (2.0 mils),
although other flexible, liquid impervious materials can be used. As used herein, the
term "flexible” refers to materials which are compliant and which will readily conform
to the general shape and contours of the wearer's body.

A suitable polyethylene film is manufactured by Monsanto Chemical
Corporation and marketed in the trade as Film No. 8020. The backsheet 102 is
preferably embossed and/or matte finished to provide a more clothlike appearance.
Further, the backsheet 102 may permit vapors to escape from the absorbent core 106
while still preventing exudates from passing through the backsheet 102.

The size of the backsheet 102 is dictated by the size of the absorbent core 106
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apertured forned HaRET ofbihevaares. (Ting tape tab fasteners,ganybe any @f ghose well knowmin thend

hydr of or med t her raxtpsacht asCtheifasveningorape disclossdni; U.S. Patent 3,848,594 (Buell), issued
' November 19, 1974, which is incorporated by reference. These tape tab fasteners or
other diaper fastening means are typically applied near the corners of the diaper 100.

Elastic members (also not shown for clarity) are disposed adjacent the
periphery of the diaper 100, preferably along each longitudinal edge 103, so that the
elastic members tend to draw and hold the diaper 100 against the legs of the wearer.
Alternatively, the elastic members can be disposed adjacent either or both of the end
edges 101 of the diaper 100 to provide a waistband as well as or rather than leg
cuffs. For example, a suitable waistband is disclosed in U.S. Patent 4,515,595
(Kievit et al), issued May 7, 1985, which is incorporated by reference. In addition, a
method and apparatus suitable for manufacturing a disposable diaper having
elastically contractible elastic members is described in U.S. Patent 4,081,301 (Buell),
issued March 28, 1978, which is incorporated by reference.

The elastic members are secured to the diaper 100 in an elastically contractible
condition so that in a normally unrestrained configuration, the elastic members
effectively contract or gather the diaper 100. The elastic members can be secured in
an elastically contractible condition in at least two ways. For example, the elastic
members can be stretched and secured while the diaper 100 is in an uncontracted
condition. Alternatively, the diaper 100 can be contracted, for example, by pleating,



reticulated foamnms; reticulated thernoplastic filns; and thernoplastic
scrins. Suitable noven and nonwoven materials can be conprised of
natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyneric fibers such as pol yester, pol ypr opyl ene, or

pol yet hyl ene fi b&Y@96/28473% r om a conbi nati on of natural and synt hdGTAIS601254
fi bers. Preferred topsheets for use in the present are
selected fromhigh | oft nonwoven topsheeta and aperture forned film
topsheets. Apertured formed filns are especiall preferred for the

t opsheet because they ar rv.i ous.to body, exudates and t nons: . .
absorbent and have a P@%@FQ‘@*‘Y‘&H&&WEV 5?‘6"'%‘1 ?’Bﬁﬂ‘f‘tﬁ‘ mtttyxﬁé@? B@CWW%%G&H‘“’
and  rewet the vsmbers ase inktheir ufitlaxsd orhunseerchiedondifion. h&h¢ elastiedndmtiers may
which is in contact Wekfand along a pdiforPSlthe 16HERI B tHd! dapel 100.€bAler@RiVAY NBe RBEYC

soiling and creating a re conforfable,. el,. for the wearer )
Sui table formed fi s BEDeER Frpuhe ﬁ“‘!ﬁ?é‘?“%‘ffféﬁ? d‘&?@z‘@ba@sﬂ other length suitable
entitled "Absorptive $brprotide as elasticelhy cdmractiblel ligapi Thedeagtls 'of théielabtic membes is

to Thonpson on d{gﬁm% d@per iéan. U S. Patent 4,324,246 entitled
"Di sposabl e Absor tlﬁgﬁre ving.A Stajin Resistant. Topsheet"

(-3
nt r )
whi ch issued to Mill ane, iheeésncmeratre;sqgﬁbg‘mﬂn ide 0§ gonfigurationso i or gxample, the
4,342,314 entitl ed " Resdthiofrie dRistismembéréban be varied frziniabouti0:ZH millmeters (@1 inches)
Properties”, which is . - . .
Patont 4 463, 045 ont 1] Sop g Aadperse ot B mENOUS el heliers can comprid gl
Pl astic Wb Exhi biti ngtragshoicslastic yaterial o eansomprsesexeral pargjlehon penspargllel strands of

| mpressi on”, which i saiaedc hacefial: oetthelelastit mbitbyrs can BeOfeédtangulal o Turvilinear.  Still

5. 006. 394 WO . . . .
PCT/ US96/ 01254 %r/n?e?‘%g’ elastic members can be affixed to the diaper in any of ébveral ways which

"Ml tilayer Polymeri c 2% knownjiatheag. (For example, the elastic members cambe yitsaspnigailybeaded.
pat eﬂt S f har e | Nasestemdpréssurt Qéled intdythe Alaperc T00Cusing a1 earjetye | gﬁﬁdna;ig pcaj.tt_ems or
topsheet for the pres . . : I m described in

one or nore of the abggéeel?)sgfénrﬂ“gug\ré\%%ﬁlﬁgbéi‘r"r’é@ﬁ"e%'ggﬂgénl lfs?gjni tary napkins by
The Procter & Gambl e Conpakhg absorbgnhgera 186 jof the diaper 104, jscpositiongg-betwegemthe topsheet
In a preferred enbodi noAatandthetbacksh¢éet 1021t ThérMibibeft cord 15 e maniifasmifeddh atwide

orres 1 mtovsheet ol Lo By, Mk RN ) T

hydrophi lic so as to dptl shserbertirapacity of the absorbent core 106 should, however, be compatible
with the design liquid loading for the intended use of the absorbent article or diaper.
Further, the size and absorbent capacity of the absorbent core 106 can vary to
accommodate wearers ranging from infants through aduits.

As shown in Figure 2, the absorbent core 106 includes a fluid distribution
member 108 according to the present invention. In a preferred configuration such as
depicted in Figure 2, the absorbent core 106 preferably further includes an acquisition
layer or member 110 in fluid communication with the fluid distribution member 108
and located between the fluid distribution member 108 and the topsheet 104. The
acquisition layer or member 110 may be comprised of several different materials
including nonwoven or woven webs of synthetic fibers including polyester,
polypropylene, or polyethylene, natural fibers including cotton or cetlulose, blends of
such fibers, or any equivalent materials or combinations of materials.

In use, the diaper 100 is applied to a wearer by positioning the back waistband
region under the wearer's back, and drawing the reminder of the diaper 100 between
the wearer's legs so that the front waistband region is positioned across the front of
the wearer. The tape-tab or other fasteners are then secured preferably to outwardly
facing areas of the diaper 100. In use, disposable diapers or other absorbent articles
incorporating the fluid distribution members of the present invention tend to more



| i kel i hood that nmenstrual fluid will flow off the topsheet rather than

flowing into and bei ng. absorhed by the-—absorbent core—kn-a
preferred enbodi nent, surfactant is i ncorporated into the polyneric
materials of the forned fil mtopsheet such as is described in U S

Pat ent Appl iW@9@8H7Eeri al No. 07/ 794, 745, "Absor bent Arti cl BCT/US96/01254 Hay i ng
A Nonwoven and Apertured Film Coversheet” filed on November 19, 1991

by Aziz, et al., which is incorporated herein by reference. Alternatively,
t he body surface of the topsheet carf’be” made hydr ophilic by
treating it withasrfat as. is described in the above
referenced U.S. 499 ég'g?}g’dﬁitﬂb‘{‘ﬁm sfore liquids and q,remapndny dug to thedigh by
r ef erence. absorbent dapacitgeof tthe fleidi distributien kmembiss. c arDiposititd ddiagers

pl ace by any SUpp@fﬁ&BBﬁﬁH thY ﬂlg stnblbﬁhtvﬁ%ﬁﬁ@sngf %aﬁ}gse{\pﬂxbelﬁﬂﬂvm alsH be

wel | - known for su ur poses. sanitary napk

pl aced in the usef @ehﬁtﬁéﬁﬂ'aﬂﬁ’é - or panty and secured thereto by a

fﬁst ener such as an a¥hespedfic dimpositibrsbass weight| dad dansrty“émsraéteﬁsti_'lqﬁ@tlfmﬂg
t he sanit . t us
portion or all of s@ﬂ@zﬂ{g@mb&s agf%r&iég&?rahé%%_e%&?ﬁré%"&tgﬁ {f& %to mec%gfeed
wi th adhesi ve. Aniequisements, of ¢r sperifie abserhentpartigle or product applicatign. simpertant
purposes can be Uﬁﬁduéto balﬁﬁieteﬁd WichV SholRy ®k Ncondiderdd Pin€ Sdetig S£€ mpediﬁcvmmd

cihcel ves b0 D4kl 4e S TN JECPRRL PP 45005 i,

Chi 0; and | nst ant veluwog omumlstb@ product mustrabmb.amdumedhaygcmrimcm the fiid ®tber ch

?ndt Cheni cal Colnpwrlﬁﬁ BOtHéBQ:\bﬁéi&"ratlo%Q may be4 mgx%o;ﬁm dedenSing dipBa i He speclﬁcf
asteners are al sg escr| at en ore

the sanitary nakarr? g‘%&f“?ﬂ“ﬂgﬁppl‘f’ﬁ? Moressur e- sensi tive adhesive is

typically covered wit hfsefulr compositibn ranges forothei qoastitient coniponents dceejscyssed in

adhesi ve from greater dénil me,mvov@rsﬁ&tm a&.stwe@umaf&ﬁﬁnatdma&mri»méme
crotch portion of | e se ILners

are al so descri be ‘gant é‘B@é‘@ f?’%f’é’r Ehélésﬁﬂ’lﬁ“‘s 'I§I§f é‘i‘fﬁ"%e materials

Any commercially weahisa)lﬁbeweei abastl 3 andabeut50igsmiand demﬁei off betweehn about 0 03

purposes can be Uhdd dpe nneﬂﬂfgni %Eﬂaﬂaté‘d(ﬁ‘&ﬂ't w%@\ tlip&S©
liners are -_ BL30 Aég:l 0X sy BL30 Fég ﬁ?]

whi ch are manuf actUPeau" undera%\g;n “N&RS%‘F‘I'“’ §‘Pf§'“

‘The sanitary napkin 20 of the present |nvent|on S used by renDV|ng
‘the rel ease |iner andpehy¢gtlss BRIsAH /$RB00A WO 96/ 23473
'PCT/ US96/ 01254 e § /1 Caliper (em)] ™}

- Fluid distribution members according to the present invention may aiso deviate
from a2 homogeneous profile, density, basis weight, and/or composition.
Accordingly, depending upon the particular application it may be desirable to
establish gradients in any given direction or directions within the member.

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.




napkin in a e adhesive contacts the panty. The adhesive
mal ntal ns thm |||“I& " y napkin in its position within the panty

A preferred enbodi ment of a di sposabl e absor bent
_artlcle |n t he forn1of a diaper 100. is shown in Figure 2. As used

herein, the termwobepsrard refefs rment general |y peTsobg12s4
I nfrants and i nconti nent person“THﬁ ﬁEEJ zg\fizggout t he | ower torso
of the wearer. It should be unferst &6& that the present
i nvention is also applicable to other absor bent 26rticles such as

I ncontinent briefs pads, training pants, diaper

I nserts, sanitary napkw&‘7¥%€wgl paper towel s, and the
like. The di aper 100 depictled i MRngIbGIthcmbeafm'i digttibitiopcandbstoragee of bodily fluids,
article that coul d repiga6Rtized ifindaid 5d énthﬁ:ﬁbhsc hE’& placed on a

wearer. It should un ersto

‘invention is not linted tge)t he °g&Fen 2&’(" "So%%. Pmt éfeb%‘f"e‘g'oﬁ/gdﬂﬁiépﬁan of
di aper shown in Figure 2. most preferablyi 438, ehdinically atiffencd.1edstedy end/cutled Of
-the diaper 100 of the present IBME@Eﬁ &sl nits uncontract ed state
(i.e., with all the elastic induced contraction repoved

portions of the structure K& ngbetweem}Ryy and §H3p.cprefeably %’PRS‘V\?Q'ﬁé“d 45%,
construction of the di amest preferably46%) eudalyptus tighistxfacd iaradiberd:GiAd Whi ch

contacts the wearer faces 0 !Qﬁﬂ
Figure 2 to preferably con’grl se mleeno)ﬂc?ﬁ&‘@ﬁ%r hm%e&%%hﬁd ﬁ)}av\@?ét

l'i qui d i npervi ous backsheet 102P§°&%1%{memlawmﬁbﬂ§4 and an
absorbent core 106 positioned between the topsheet 104 and the backsheet
%ggtenl ng rrea'rbl\gd:‘z)lronal Strzugteguﬁﬁﬁ% ﬁfu{@gmﬁ&%?dﬁmlefa(;ﬁé&ﬁegc?n“mag!iwegiizgrd%Pﬂm said
(such as tape tab fastthereogiastichjndinediberscomprise thennongstmmponem binding fibers.

Wil e the topsheet 104, the backsheet 102 and the absorbent core 106 can

be assenbled in a arle n nf i qur at PJE5 e & d
di aper configuration % Lfﬁ% Eﬂg‘?ﬂ}a? gf’ %% %a} &

3, 860, 003 (Buel I), |ssqhe@c@amdan;haqmdmmmembercommse;rawla;drmh por at ed
by reference. Alternatively preferred configurations for

di sposabl e di apers herein e a sed in U.S. Paten 808 78
et al), i ssued Feb%ary@% %ﬂfé ? berpaf Y ope 63 (}_]‘\R/sgm)%ﬂh
i ssued Sept ember 22, characterizetioig thatasaid @@W&Mt%&lmfﬁﬂ@%wmyucaims

i ssued March 28, 1989, grafdis ifigh séfabcdared fibers. i ncor porated by reference.
Figure 2 shows a preferred enbodi nent of the diaper 100 in which the

t opsheet 104 and the backsheet 102 are co-extensive and have | ength and

wi dt h di nensi ons géner alThg dbsorhent membert b ey odnet hE Claimsr betot 4c durther
106. The topsheet 104 charammedl.ﬁtuapwabswbm nithfberid RiRChanieameddnedkd! he
backsheet 102 thereby form ng the periphery of the 'diaper 100. The
peri phery defines the outer perineter or the edges of the di aper
100. The periphery conpri sés théncshdorbentcstrusiote fon distributibmand stochign of bedilycfiuids,
10s. said absorbent structure including a fluid acquisition member and a fluid distribution

member, characterized in that said fluid distribution member comprises:

(a)  between 20% and 80%, preferably between 45% and 60%,
most preferably 45%, chemically stiffened, twisted, and curled
bulking fibers; :

(b)  between 10% and 80%, preferably between 30% and 45%,
most preferably 45%, eucalyptus high surface area fibers; and

()  between 0% and 50%, preferably between 5% and 15%, most
preferably 10%, thermoplastic binding fibers.

Tl’us Sheet
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The to Iiant, soft feeling, and non|rr|tat|ngtothe

wearer's skin.” Furt 104 is liquid pervious
permtting Wosskadst o readil THIS SHEET H ﬁi}t e through it scriissdwigsas. A
suiit abl e topsheet 104 can RACkPed from a w de range of
materi al s such as porous f B Telicul ated foans, apertured plastic

films, natural fibers (e.g., wood or cottore7fibers), synthetic fibers
(e.g., polyester or pol ypropyl ene fibers) or froma conbi nati on of
natural and syntheti c7fi beTle absorbent strudturefof ICidiinyg, forther chavadterized irOthat saidade
of ‘a hydr ophob! ¢ bRttt Ghuctfe fiRfAhdtudel s N ffid d Ystribution mefibdrRofybfifilg: | AU d

in the absorbent cor prererre Sheet
104 conprises staple aéngtW“M@ﬂ“y%?r/bﬂW SR, preferablyfqeweg 435 Aoty 6Q%geni er of
about 1.5, such as Hercul emost\ppsferaliiy 45%)| dhiehigally stiffened, thstednafdl@t'ledi by
Hercul es, Inc. of Wlmngtmnﬁd ware. As used herein, the term

"staple Iengthflbers refers ose fibers having alenth of at |east
about 15.9 mm (0. 62berwiesncldPe and 80%, preferably befwgen 30V apd Afteber of

manm;] actur1 6 29 }: echni quels Mbﬁiprefaablfhgswsaﬂaiyﬂusmgré:urfmﬂuiﬂs&yraﬁdthe
tOpS eet or exa e, t & onwoven,
ol nebdhiien PRENF &b Bl bRt SFang 36, pos

spunbonded, carded, i's car
thermal |y bonded by means Rueferably theon@mwebmnmﬁéem n the fabrics art.

Pref erably, the topsheet 104 has a wei ght fromabout 18 to about 25
grams per square nete

m_ dr [ strengt b t le st
about 400 grans per céntl i ?bs?rﬁe'{tﬁh'm re °f)b 4@' f’ st "bﬁ'
tensile strengthfloid distribwiost memhmmnesalgrmmdpﬁmd dtstnbunonmnmeﬂmre dmersme

- cross- machi ne di cgmbdsitidns. The backsheet 102 is inpervious to
| i quids and is preferably manufactured froma thin plastic film
al t hough other flexible liquid inpervious materials may al so be

u;ed bThe backsgeet 182 pr Aw ebsoebenthasticie; prieferably aldiapebentatanmeniabpadacapelle of t Ee
absorbent core uc
as bed ) hg ufiﬁ l&ﬁilbaedrw e?? Erintg{n&#ngsblg)r’@ g{rﬁg%%awﬁgb%gc%s{apg{du%gg i
pol yet hyl ene fil FHH’P sheet a'EQ“P m@%§ml"i"6"ﬁ1[é°&fﬁ§t Wﬂi"ﬁﬁ?}{s ‘?A 1)
to about 0.051 cexdi bmkshea, (s&id Oabworbent, structure - mahhd:ﬂgmgﬂmdtdmnbdtioaxmbhbqr
liquid i npervi oughfidéZed imthiaRid tRid fiftfibution mEniber Qnfgeisés. L he
(a) between 20% and 80%, preferably between 45% and 60%,
most preferably 45%, chemically stiffened, twisted, and curled
bulking fibers;
(b) between 10% and 80%, preferably between 30% and 45%,
most preferably 45%, eucalyptus high surface area fibers; and
(c) between 0% and 50%, preferably between 5% and 15%, most
preferably 10%. thermoplastic binding fibers.

10. A method of manufacturing an absorbent member for distribution and
storage of bodily fluids, characterized in that said method comprises the steps of:
(a) forming, preferably via a wetlaying process, a blend of fibrous
material comprising;
@) between 20% and 80%, preferably between
45% and 60%, most preferably 45%,
chemically stiffened, twisted, and curled
bulking fibers;

—_—
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e
term"fl to materials which are conpliant and which wl|
read| I ylm‘m(m”"m”ﬂﬁm the general shape and contours of the wearer's
tabl e polyethylene filmis nmanufactured by
I\/bnsanto Chem cal Corporation and marketed in the trade as Fi |l m No.
8020. The backshewo 9dfxar3 s THIS nggpﬁggl%mnbossed and/ or natpcanises1ased
to provide a nore clothlike appear CED Furt her, the backsheet 102
may permt vapors to escape f core 106 while still

preventi ng exudates from passing through the bacigsheet 102.
The size of the backsheet 102 is dictated by the size of the absorbent core

106 WD 96/ 23473 (ii) between 10% and 80%, preferably between

PCT/ US96/ 01254 a_ a5 o

and the exact diaper design sel ected i’n‘E ﬁre‘g’% tr’n!,nt%/2
backsheet 102 has a nodi fi ecPuGHYRHS BIER &'f)@"‘b G'I“hg beyond t he

absorbent core 106 a mininum (i) betiveaena0% and50%! pleferibly lsdowesn 5% 3
centineters to about 2.5 centineter t .0 inch)
around the entire diaper periphery. San(iag%l m&t%réf&%% l?% L eee?‘“%ﬂ and the
backsheet 102 are joi ned toget her i rPiBdigs fhers: asd manner. As used
herein, the term"j oi ned" eb)conmsmﬂybomiiig gwmem@pns:mmby t he

topsheet 104 is directly joined to the backsheet 102 by affixing the

t opsheet 104 directly to the backsheet 102, and configurations
whereby the topsheet 104 is indirectly joined to the backsheet 102
by affixing the topsheet 104 to internedi ate menbers which in turn
are affixed to the backsheet 102. In a preferred enbodi nent, t he

t opsheet 104 and the backsheet 102 are affixed directly to each other in

t he di aper periphery by attachnment nmeans (not shown) such as an
adhesi ve or any ot her attachnent neans as known in the art. For
exanpl e, a uniform continuous | ayer of adhesive, a patterned |ayer
of adhesive, or an array of separate lines or spots of adhesi ve can
be used to affix the topsheet 104 to the backsheet 102. Tape
tab fasteners (not shown for clarity) are typically applied to the back

wai st band regi on of the diaper 102 to provide a fastening neans for hol ding
t he di aper on the wearer. The tape tab fasteners can be any of those
wel | known in the art, such as the fastening tape disclosed in U S
Pat ent 3,848,594 (Buell), issued

This Sheet Has Bee

T



Novenber 19, 1974, which is incorporatég by reference. These tape tab

f ast-eners—or other diaper fastening-neans_are typically applied near
‘the corners of the diaper 100. El astic nmenbers (al so not shown
ifor clarity) are disposed adjacent the peri phery of the diaper 100,

ipreferably a™@R§23418h | ongi t udi nal edge 103, so that the PCT/USSI0®234 1 C
‘menbers tend to draw and hold the diaper 100 against the |egs of the

wearer . Alternatively, the elastic nmenbers can be di sposed adj acent
either or both of the end edges 101 of the diaper 100 to provide a
wai st band as well as or rather than qud/ cuffs. For exanple, a

suitabl e wai stband is disclosed in U S™'Patent 4,515, 595 (Kievit et

al), issued May 7, 1985, which is incorporated by reference. In addition, a
met hod and apparatus suitable for manufacturing a di sposabl e di aper having
elastically contractible elastic nmenbers is described in U S. Patent

4,081, 301 (Buell), i ssued March 28, 1978, which is incorporated by
r ef er ence. The el astic nenbers are secured to the diaper 100
in an elastically contractible condi tion 32 that in a normally

unrestrained configuration, the el astic3@spbers
or gather the diaper 100. The elastic
elastically contractible conditi3y1i n_a IeagLMng_ﬁhys.
el astic menbers can be stTelgfied.and 'securgd Wihil.e
in an uncontracted 34conditioy. Alternativety, the diape
contracted, for exanple, by>pte ng, VD 96/ 23473 :
PCT/ US96/ 01254 TR : ya L 24

and the elastic nenmbers decured~and connected to t he di'apep /168 while the
el astic menbers arfe in their. Unrel gfed or unsTretc,ﬂd condition. The

el astic nenbers may \ ext end.“al ong 2 portion -0f the Y-ngth of the

ctively contract
ecured in an
pl e, the
di aper 100 is
100 can be

di aper 100. Alternativel the efastic nefers_ can € d the entire
| engt h of the diaper }#0, or-any othep” length suitable "~.4_ _ to provide an
el astically contract/ble 1ine. The |gngth of thg el astic pf#nbé IS

di ctated by the di aper ‘design. /7 TW? el g renber’s-tan be in

a mul titude of conf gu@at'=«“fﬁﬁ\\ ---------- I wi dth of the
el astic nenbers can\be } SR
K ef astic menbers can
conprise a single @ i al or can conprise

several parallel or



el astic material; or the elastic nenbers can be rectangular or curvilinear.

Sti Ll futher -the elastic nenhers.can Re-affixed to the diaper in
any, of several ways whi ch are known in the art. For exanple, the
el astic nmenbers can be ultrasonically bonded, heat and pressure

seal ed i nt owows/2d4mper 100 using a variety of bondi ng patt ecRusdioi2ss

the elastic nmenbers can sinply be glued to the diaper 100.

The absorbent core 106 of the diaper 100 is positioned between the topsheet
104 and the backsheet 102. The absorbent core 106 can be nmanufactured in a

w de variety of sizes and shagEb/Ek.g., rectangul ar, hourgl ass,
asymmetrical, etc.). The total absorbent capacity of the absorbent
core 106 shoul d, however, be conpatible with the design liquid

| oading for the intended use of the absorbent article or diaper.

Further, the size and absorbent capacity of the absorbent core 106 can vary
to accommodate wearers ranging frominfants through adults.

~As shown in Figure 2, the absorbent core 106 includes a fluid distribution
menber 108 according to the present invention. In a preferred configuration

such as depicted in Figure 2, the absorbent core 106 preferably
further includes an acquisition | ayer or nenber 110 in fluid
conmmuni cation with the fluid distribution menber 108 and | ocat ed

between the fluid distribution nmenber 108 and the topsheet 104. The
acquisition | ayer or nenber 110 may be conprised of several different

materi al s i ncl udi ng nonwoven or woven webs synthetic fibers

i ncl udi ng pol yester, pol ypr opyl ene, J@Ph Mgne, natural fibers

i ncluding cotton or cellul ose, blends of e oreda f | ergp Or an
equi val ent materials or conbinatigns of .tenlaL& se,
the diaper 100 is applled to a by_posf?ro-}’ Q|

regi on under the wearer/Q0 K,
bet ween the wearer's gs
positioned across the front of
fasteners are then secured_pse erab1y > y aC|ng areas of
t he di aper 100. - dlsposab¢e A 2 Absor bent—/88t i cl es

i ncorporating the g,a e & &€ present invention tend

to nore
PCT/ US96/ 01254 103 25




to 't he ' hj Qh_ absorbent capaci 1iC
Di sposabl e di apers i ncor porat i ng the fI ui d di st ri but I on
the present invention can al so be thi nner and nore f |z
The specific CPEOSI tion, basis weight, and density characte

flaid i buti on mm%m@mmoyresent Fr
tailored_to neet the renents of a _specific absorben '
or prad o %WUC&'HBH&I THE By COOFERATION oo

be cdn&tuerwmlmt@eclwmmg"a speml ff(ilwlndmﬁomlhbhuddn%ﬁbebutlonm7‘3/
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mat erfi al Agrcisde: the overall size|afl it he absorbent article;
volunfe of fluid the product must alpsor |4 ferpationel Pebjication Date: | stfé’ég"‘bf”‘t(mé’s%)

f1 ui qdiﬁlg be | absor bed. gcpn%wé?% | der ations may be | ortaBB BG, BR, BY.

depe yternprisrp! Applcatippdivmper :@Bﬁ'ﬁﬁg Ga GE HU, IS,
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to éﬁ%& Citkinddsty o8} VEN direction or directions wthin
t he nMenber4s217 (US). Wil e particullar enbodi nents of the present
i nveriti on have been illustrated nd described, it would be obvious

to thHose skilled in the art that variou$ other _ changes and
modi f{i cati ons can be made without deparfing fromthe spirit and scope

of the invention. It is therefore intendled to cover in the appended cl ai ns
all duch changes and nodi ficatiofps that are within the scope of thi
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(54) Title: FLUID DISTRIBUTION MEMBER FOR ABSORBENT ARTICLES EXHIBITING HIGH SUCTION AND HIGH CAPACITY

(57) Abstract /

The fluid distribution members according to the present invention preferably comprise three basic components: chemically stiffened,
twisted, and curled bulking fibers, high surface area fibers, and thermoplastic binder fibers. Fluid distribution members according to the
present invention use a high surface fiber to provide capillary pressure (or suction) to the fluid distribution member. These high surface
area fibers are generally small and highly conformable. They provide the substrate with capillary pressure well in excess of the capillary
pressure found in the bulk-providing chemically stiffened, twisted, and curled fibers alone. A presently preferred fiber for this high surface
application is the eucalyptus family of wood pulp fibers. Eucalyptus provides the capillary pressure usually associated with cellulose fines,
but at a large enough length and denier so as to not fill in the voids provided by the chemically stiffened, twisted, and curled fibers and
will not easily pass through a forming screen.
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What is cl alM An absor bent nmenber for distribution and
storage of bo ds, 'sai d absorbent nenber conprisi nq (a)

bet ween about Iu’mg” I”,H% chemical ly stiffened| & sted, PR
curled bul kin bet ween about 109%land ABGUL: @n EET l
eucal yptus hi gh surface area’ 26l bers; an | Date 3(0:2JUL '%V\fien

" e———

about 0% and about 50%t hernopl astic binding fibers. {L_____ """

absor bent nenber of claim1, wherein said absorbent rrenber conpri ses

bet ween about 45% arwhgtq%taauggg/ &hemical ly stiffened, tw sted, and curl €d
bul ki ng fi bers. cAe absorbent nenber of clai m 1, wherein said
absor bent nenber conprises between about 30% and about 45% eucal yptus high
surface area fibers

: h
sai d absorbent menber corfi? F‘E%%b%frizr@ﬁ’ﬁags ‘g{’?l%he%lbcg%}f}%%e%%omy puldd?’ ©' "

t her nopl astic ld%hﬂddlﬂ&bfehtbﬂnéﬁlber comprising: 5- The absorbent nenber of claim
1, wherein said absorbent nenber conprises about 45%chem cally stiffened,

twi sted, and cured de) | thwWwﬁabb@Zﬂ%atﬂnmuwMehmbglbtﬂﬁéfem@hwmdim
area fi bers and about 10%1t Qw& ﬁgtlc bi ndi ng fi bers. The
absorbent menber of cl ai e ¥ d thernopl astic binding fi bers
conpri se thernopl astg bf blmnﬁf&lt 095! ai@ abénke809% eucalyptus high surfacthiea
absor bent nenber of claim1, wherein said absorbent me?%er conprises a

wet | ai d web. fibers; and

(¢)  between about 0% and about 50% thermoplastic binding fibers.

2. The absorbent member of claim 1, wherein said absorbent member
comprises between about 45% and about 60% chemically stiffened, twisted, and
curled bulking fibers.

3. The absorbent member of claim 1, wherein said absorbent member

comprises between about 30% and about 45% eucalyptus high surface area fibers.

4. The absorbent member of claim 1, wherein said absorbent member

comprises between about 5% and about 15% thermoplastic binding fibers.

5. The absorbent member of claim 1, wherein said absorbent member
comprises about 45% chemically stiffened, twisted, and cured cellulosic fibers,
about 45% eucalyptus high surface area fibers, and about 10% thermoplastic
binding fibers.

6. The absorbent member of claim 1, wherein said thermoplastic

binding fibers comprise thermoplastic bicomponent binding fibers.

7. The absorbent member of claim 1, wherein said absorbent member

comprises a wetlaid web.



8. The absorbent nenber of claim1, wherein said eucalyot us high surface

area fi bers conprise-eucalyptus grandl s high surface a N L)_g_r.\q_. -

The absor bent m of cl al m 1, wherein said ab§o ef‘n::t; ‘}?ﬁfﬁe?hﬂ':@"
machanl c m An absorbent str et ur e3f@rjyl 1998
distri bute\‘“mﬂ “‘jﬁwﬁ f bodi I y fluids, 2gaid absorb tructut-e: -
conpri si ng* (a) a fluid acquisition nenber; and (D) a
fluid distribution nmenber, said fluid distribution menber

conpri si ng: 8. Thé )abéorp%{t‘gﬁgrgb&b&’&laﬁx?% u@ﬁggféi SRR higR! | Y

L

stiffened, and curlé

(ii) bet ween firfuct atdfibens colaptise &ftdtyptus pramplisiBighisgifacarta dibers.
area fibers; and (iii) between about 0% and about 50%
t her nopl asti ¢ bi ndi ng fibers. 11. The

absorbent structure gf cl lyu i
conpri ses between abgut 42'3}(?‘3&%&8%81%&%%%%2%%@&&%?@%1?IEéfl?gﬁ%d 9éhttvm st eé
and curl ed bul kisngedhahieaRy softened. 12. The absorbent structure of claim

10, wherein said fluid distribution nenber conprises between about 30% and
about 45% eucal yptus hi gh surface area fibers.

10.  An absorbent structure for distribution and storage of bodily fluids,
said absorbent structure comprising:
(a) a fluid acquisition member; and
(b) a fluid distribution member, said fluid distribution member
comprising:
@) between about 20% and about 80% chemically stiffened,
twisted, and curled bulking fibers;
(ii)  between about 10% and about 80% eucalyptus high surface
area fibers; and _
(iii) between about 0% and about 50% thermoplastic binding
fibers.

11. The absorbent structure of claim 10, wherein said fluid distribution

member comprises between about 45% and about 60% chemically stiffened,
twisted, and curled bulking fibers.

12.  The absorbent structure of claim 10, wherein said fluid distribution
member comprises between about 30% and about 45% eucalyptus high surface area
fibers.

13.  The absorbent structure of claim 10, wherein said fluid distribution

member comprises between about 5% and about 15% thermoplastic binding fibers.

14. The absorbent structure of claim 10, wherein said absorbent structure

further includes a second fluid distribution member, said second fluid distribution



13. The absorbent structu of claim 10, wherein said fluid distribution
nmenber "’ com&mgﬁt 5% and about 15%therrmol_asl_Lc_bi_nd___}_gg_—_—_-—

fibers. m bsorbent structure of clai Axﬁgﬁggh Bgard
absor bent s“!m‘g ““1“ E‘ i ncl udes a second fluid di >tr|B gsﬁr@r{ew

sai d second di strisbutf’i on 288  nmenberi| ¢RpPr

(a) bet ween about 20% and about 80% chemi cally sti ff.éa—.e£

curled bul king fibers; (b) bet ween about 10% and about 80%

eucal yptus hig 55,3{59 . fibers; and (c) bet ween
about 0% and a[}g@x’{iﬁ 0 ?}Iﬁ%ﬁ%ﬁm astic binding fibers. 15. The

absorbent structure @) cletwechabout 0% hund abwiuti80% chemidally stiffemed,awisteshybed and
said second fluid distri buti’?a nbgi) have diverse conpositions.
16. An absorbent articl@" 3&5&%@ “cquiring, distributing, and storing

bodi 'y 11 ui ds, sal d @soritabertfidut! 1806 AR abSH"80% cucalyphnigh SuRBohest

(b) a backsheet; an absorbent struct | ocat ed between

sai d topsheet and said fibers; and backsheet, said absorbent structure
including a fluid distribution sai.d flui trlbutlon
menber conpri sing; (sc between abquf 0% Mg%ﬁpﬂb@‘f’ d’%‘ﬂ

chemcally stiffened, tw sted, and curl ed bul k| ng
fibers; (ii) between about 10% and about 80% eucal yptus high
surface 15.  The ghsorbeht Starctyre afidlaim 14, wherein said fluid distribution

member and said second fluid distribution member have diverse compositions.

16.  An absorbent article capable of acquiring, distributing, and storing
bodily fluids, said absorbent article comprising:

(@ a topsheet;

(b)  a backsheet; and

() an absorbent structure located between said topsheet and said
backsheet, said absorbent structure including a fluid distribution
member, said fluid distribution member comprising:
@ between about 20% and about 80% chemically stiffened,

twisted, and curled bulking fibers;

(ii)  between about 10% and about 80% eucalyptus high surface

area fibers; and
(iii) between about 0% and about 50% thermoplastic binding
fibers.

17. The absorbent article of claim 16, wherein said absorbent article

comprises a diaper.

18. The absorbent article of claim 16, wherein said absorbent article

comprises a catamenial pad.

19. A method of manufacturing an absorbent member for distribution



(i1 |9—beH«veeﬂ—&beu{—9%and about 50% t her nopl astic binding

fiber The absorbent article of claim ; e
absori rlg |ses a di aper. 18. T @%“Bé‘éiﬂ%iﬁ?&ﬂ&&tl
of cl

d absorbent article conprises cata
A met hod of manufacturing an absorb@at nenber fo Qxﬁ‘%t:ﬂaj bn@B
29 and storage of bodily fluids, said nethod conpriSing:
form ng a blend of fibrous mat eri al conpri si ng: (1) betvveen
about 20% and % 1, Ga: [ ‘i tw st ed,
and curl ed bul Ié\’g@%&g@&ﬂﬁ}%&gﬁh rﬂgt%‘lg}?gom%réﬁl%en about 10% and about
80% eucal ypt us hi gh(®ur f #eening a blend of fibrous material eanfméiﬁg s; and

(iii) between about 0% and about 50%therm)p tjc ndi ng
fibers; (b)  ther il | y% A§oYh 20 h@fﬁ%‘ﬂ-ﬁa&q’f’ chemigally stiffened,

20. The met hod of claim19, twﬁ?erdehﬁh S ﬁ‘ﬁﬁ%r}ﬁ,eg,ep conprises a

wet | ayi ng process.

(i)  between about 10% and about 80% eucalyptus high surface
area fibers; and
(iii) between about 0% and about 50% thermoplastic binding
fibers;
(b)  thermally bonding said thermoplastic fibers.

20.  The method of claim 19, wherein said forming step comprises a

wetlaying process.



