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FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the like
which have absorbent cores comprised of blends of different types of
fibers.

KGROUND OF THE INVENTION

Typically, absorbent articles comprise a 1liquid pervious
material that faces the wearer’s body, a liquid impervious material
that faces the wearer’s clothing, and an absorbent body or absorbent
core that is sandwiched between the liquid pervious material and the
Tiquid impervious material. In prior absorbent articles, a material
comprising comminuted wood pulp, referred to as airfelt, was used in
the absorbent core to absorb the 1liquids and -other exudates

deposited on the surface of the absorbent article. One of the

disadvantages of using airfelt was that a thick layer of airfelt had
to be used to obtain the needed capacity.

Recent attempts to improve the effectiveness of absorbent cores
have included distributing particles of absorbent gelling material
in the absorbent core. The effectiveness of absorbent cores
containing particles of absorbent gelling material often, however,
are adversely affected by a phenomenon called "gel blocking". The
term "gel blocking” describes a situation that occurs when a
particle of absorbent gelling material is wetted and the particle
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FI ELD OF THE | NVENTI ON The present invention relates to absorbent
articles such as diapers, sanitary napkins, adult incontinence devices, and
the |i ke which have absorbent cores conprised of blends of different types
of fibers. BACKGROUND OF THE | NVENTI ON

Typically, absorbent articles conprise a liquid pervious material that
faces the wearer's body, a liquid inpervious terial that faces the
wearer's clothing, and an absorbent body or absorbent core that is

sandw ched between thg,dyiigui ¢hpehX¥i AHg dRLCHInBLr 379sddh®particies inhibits 11quid
transmission into other portions of the absorbent core. Wetting of
the rest of the absorbent core, therefore, takes place via a very
siow diffusion process. This may have the effect that the
“subsequent acquisition of liquid by the absorbent core becomes much
slower than the discharge of the liquids to be absorbed. As a
result, leakage from the absorbent article may take place well
before the particles of absorbent gelling material in the absorbent
core are fully saturated or before the liquid can diffuse or wick
past the "blocking" particles into the rest of the absorbent core.

Another problem that exists in absorbent articles having
absorbent cores comprised of airfelt, with or without absorbent
gelling materials, is that such structures tend to collapse when the
airfelt becomes wet. When the absorbent material collapses, it may
wad up and become hard and inflexible. This can make the absorbent
article very uncomfortable to wear.

A number of efforts have been directed to these effects and/or
other problems. Some of these efforts are described in U.S. Patent
4,610,678 issued to Weisman, et al. on September 9, 1986; U.S.
Patent 4,673,402 issued to Weisman, et al. on June 16, 1987; and
European Patent Application EP-A-254,476 assigned to The Procter &
Gamble Company, published January 27, 1988, the disclosures of which
are incorporated by reference herein.

The first patent 1listed, U.S. Patent 4,610,678, teaches
fiexible, high density absorbent structures that comprise a mixture
of hydrophilic fibers and particles of absorbent gelling material.
The structures are substantially unbonded. (That is, they have a
relatively low number of fiber/fiber bonds and fiber/absorbent
gelling material particle bonds). This is accomplished by avoiding
the exposure of the fibers and hydroge! particles to water or
humidity. The structures are compressgd to a density of from “about
0.15 to about 1 g/cm3. The absence of bonding allows these
structures to quickly regain volume upon initial wetting and to more
fully exploit the absorbent capacity of absorbent gelling materials.
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liquid inpervious material. In prior absorbent articles, a materi al
conprising conm nuted wood pulp, referred to as airfelt, was used in the
absorbent core to absorb the |Iiquids and ot her exudates deposited on the
surface of the absorbent article. One of the disadvantages of using
airfelt was-that a thick layer of airfelt had to be used to obtain the
needed capacity. Recent attenpts to inprove the effectiveness of
absorbent cores have included distributing particles of absorbent gelling

material in the absorbegp, ?9&:@%0 -Eh?ve f-f. %hrd’rft”gﬁfblerﬁ’frs BERPEBRNGn .S,

cores containing particles o Qf ten however,

e
are adversely affect tapy 4 ﬁeﬁfdnﬁ?ﬁyﬁdc% Matth %géi &} akki rlge. Matthewse oh ""ﬂel
bl ocki ng" descri bes ga&ntuﬁtsnlmet hhe wecef @ cimfortaeplantig dayek sursourdénd an

gelling material is Qﬁgdfﬁghfaquérhe fﬁgr&ﬂﬂébeportion of the comfort enhancing layer
is referred to as a fluid transfer layer. The fluid transfer layer
may contain blends of crimped thermoplastic fibers,
non-thermoplastic fibers, absorbent or superabsorbent fibers and
~cellulosic fibers. However, the principal absorbent layer is a
conventional airfelt or cellulesic fiber/airfelt structure.

Several other patents discussing the addition of thermoplastic
material to absorbent articles for various purposes include: U.S.
Patent 3,285,245 issued to Eldridge, et al.; U.S. Patent 3,545,441
issued to Gravdahl; U.S. Patent 3,976,074 issued to Fitzgerald, et
al.; U.S. Patent 4,047,531 issued to Karami; U.S. Patent 4,054,141
issued to Schwaiger, et al.; U.S. Patents 4,082,886 and 4,129,132
issued to Butterworth, et al.; U.S. Patent 4,214,582 issued to
Patel; and, U.S. Patent 4,219,024 issued to Patience, et al.

The patents describing the use of thermoplastic materials,
however, do not disclose absorbent articles which both have
absorbent material that has a reduced tendency to collapse when
wetted, and which optimizes the use of the core material therein.

Thus, a need exists for absorbent articles with improved
absorbent cores which may optionally have particles of absorbent
gelling material therein. In particular, a need exists for
absorbent articles having absorbent material that has a reduced
tendency to collapse when wetted, and optimizes the use of the core
material therein.

Therefore, it is an object of the present invention to provide
absorbent articles having the characteristics described above.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following
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2 swel I's. The swel ling of a nunber of such . particles inhibits liquid

transm ssion into other portions of the absorbent core. Wetting of t he
rest of the absorbent core, therefore, takes place via a very sl ow

di ffusion process. This may have. the effect that the '
subsequent acquisition of liquid by the absorbent core becones nuch

sl ower than the discharge of the liquids to Qe absorbed. As a result,
| eakage fromthe absorbent article nay take place well before the

particles of absor beer}*esg,e{p ?1e 4 t% naltalkgh Pﬁ Q,[CQ%}L with tﬁé”fcc@ﬁ;?anymg

fuIIy saturated or betrore can

"bl ocki ng" partrcles‘FHFUWFhe rest of the absorbent core.
Anot her problemthat exists in absorbent articles having absor bent
cores conprised of airfelt, with or without absorbent gelling

materials, is that such structures tend to col ]l apse when the
ARY OF THE INVENTIO

In accordance with the present invention, an absorbent article,
such as a diaper, a sanitary napkin, or an adult incontinence
device, or the 1ike which has an absorbent core comprised of blends
of different types of fibers.

The absorbent article preferably comprises a liquid pervious
topsheet, a liquid impervious backsheet joined to the topsheet, a
blended absorbent core positioned between the topsheet and the
backsheet, and an acquisition layer. The absorbent core comprises a
homogeneous blend of fibers comprising a first group of short, low
denier, hydrophilic fibers and a second group of longer, higher
denier synthetic fibers. The first group of fibers is selected from
a group comprising natural fibers, synthetic fibers or cross-linked
cellulose fibers. The second group of fibers comprises between
about 5 and 90% of said absorbent core, by weight. The absorbent
core is compressed to a density of at least about 0.09 g/cm3 (1.5
a/in.2).

The blended core serves as the principal absorbent layer in the
absorbent article. The absorbent article does not rely on a
separate fluid transfer layer to keep the absorbent core from
disterting (as does the ‘Matthews, et al. ‘sanitary napkin). The
blended core can be, and preferably is, compressed in the presence
of moisture. This creates bonds which provide the absorbent core
with increased structural integrity. The blended core contains a
sufficient number of moisture insensitive fibers to regain its
volume when first wetted in use even if the core material comes in’
contact with moisture during manufacture. The crimped fibers also
entangle each other when the core is compressed. This entanglement
of fibers aids the core in retaining its density prior to use.
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airfelt becones wet. When the absorbent nateri al coll apses, it may - wad

up and becone hard and inflexible. This can make t he absorbent article
very unconfortable to wear. : A nunber of efforts have been
directed to these effects and/or ot her problens. Sonme of these efforts
are described in U S. Patent 4,610,678 issued to Weisman, et al. on
Sept enber 9, 1986; U.S. Patent 4,673,402 issued to Weisman, et al. on
June 16, 1987; and Eur opean Patent Appli &ation EP-A-254, 476 assi gned
to The Procter & Ganbl e Conpan ubl i shed Japuary 27 . 1988, the

di scl osures of which are incoréHﬁgdgégﬁ$lﬂakgiéﬂééﬂmﬁﬂﬁﬁn

The first patent listed, U S. Patent 4,610,678, teaches fl exible,

hi gh density absorbent st rqu&Mér §S ; % Ls@orbbg%# Flmx; %rgferre sé?\fitary ‘Fﬁ%ki"

hydrophilic fibers and partrcles o ge Ing materia
structures are subst arffPylimgntyabdhacrresentTinmertion. t hey have a
relatively | ow nunber of fiber/fiber bonds and flber/absorbent

gelling material particleg g&}% % i TQ' §1nip$1ﬁ%3%h§v%h?éj ch@éQétqbﬁQ view taken

t he exposure of the fibers arti S to wate
humi dity. The structurdd@ngdéned P(ﬁss‘@ﬁ“%d -a density of from about

Figure 3 1is a simplified transverse cross-sectional view
similar to that of Figure 2, showing an alternative arrangement of
the components of the sanitary napkin.

Figures 4-6 are t0p plan and simplified cross-sectional views
along lines 5-5 and 6-6, respectively, of a thick san1tary napkin
with a profiled shape.

Figure 7 is a simplified schematic view of a topsheet material
which comprises an apertured film with entangled nonwoven fibers..

Figure 8 is an exploded perspective view showing the assembly
of a sanitary napkin which contains extensible components.

Figure 9 is a schematic cross sectional view of a portion of a
blended absorbent core that is provided with a plurality of ribs.

DETAILED DESCRIPTION OF THE INVENTION

1. Introduction.

The present invention relates to absorbent articles such as

diapers, sanitary napkins, adult incontinence devices, and the like,

, which have absorbent cores comprised of blends of different types of
fibers.

The term "absorbent article”, as used herein, refers to
art1c1es which absorb and contain body exudates. More specifically,
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0.15 to about 1 g/cnferr]. The absence of bonding allows these
structures to quickly regain volunme upon initial wetting and to nore
faully exploit the absorbent capacity of absorbent gelling materials.

3 One attenpt to solve the confort problemis described in U S.

Patent 4,397,644 issued to Matthews, et al. The Matthews, et al. pat ent
dlscloses the use of a confort enhanC|ng | ayer surroundlng an absor bent
| ayer. The upper portion of the confort enhaﬁC|ng | ayer is referred to

as a fluid transfer

This Sheet Has Been
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I ayer . fluid transf
y term re?érs to artic es w 1ch a#% placed against or in proximity

to the body of the wearer to absorb and contain the various exudates
discharged from the body. The term "absorbent article" is intended
to include diapers, sanitary napkins, pantiliners, and incontinent
pads, and the 1ike. The term "disposable” refers to articles which
are intended to be discarded after a single use and preferably
recycled, composted, or otherwise disposed of in an environmentally
cbmpatib]e manner. (That is, they are not intended to be Taundered
or otherwise restored or reused as an absorbent article.) 1In the
preferred embodiment illustrated, the absorbent article is a
sanitary napkin designated 20.

The term "sanitary napkin", as used herein, refers to an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
are discharged from the body (e.g., blood, menses, and urine). The -
present invention, however, is not limited to the particular types
or configurations of absorbent articles shown in the drawings.

The sanitary napkin 20 has two surfaces, a body-contacting
surface or "body surface® 20A and a garment surface 20B. The
sanitary napkin 20 is shown in FIG. 1 as viewed from its body
surface 20A. The body surface 20A is intended to be worn adjacent
to the body of the wearer. The garment surface 20B of the sanitary
napkin 20 (shown in FIG. 2) is on the opposite side and is intended
to be placed adjacent to the wearer’s undergarments when the
sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal

. centerline L and a transverse centerline T. The term

"longitudinal”, as used herein, refers to a line, axis or direction
in the plane of the sanitary napkin 20 that is generaily aligned
with (e.g., approximately parallel to) a vertical plane which
bisects a standing wearer into left and right body halves when the
sanitary napkin 20 is worn. The terms "transverse" or "lateral”
used herein, are - interchangeable, and refer to a line, axis or
direction which lies within the plane of the sanitary napkin 20 that
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ney contain bl ends of . crinped t her nopl astic fibers,
non-t hernopl astic fibers, absorbent or superabsorbent fibers and
cellulosic fibers. However, the principal absorbent |layer is a

conventional airfelt or cellulosic fiber/airfelt structure. x Sever a
ot her patents discussing the addition of thernoplastic material to
absorbent articles for various purposes include: US. Pat ent 3, 285, 245

issued to Eldridge, et al.; US. Patent 3, 5457441 issued to G avdahl ;
U S. Patent 3,976,074,issued

04
i ssued to Karani; U. S"SF%ﬁngm}t'ﬁ qugev%?aftﬂarl %gu&'lf 8“g§éHMabe "98{‘°3r F7I }
Pat ents 4, 082, 886 andSMOWEZthBZthmsyuédf‘)t onaphin e20\/0ﬂ1$13 ks aﬂwo spased apart

Eg: ﬁgchg Zéff 2?2 ' SSU‘Wftgﬁ?udef;:o@s1d@%ge92§’ an@af\ﬁﬁtsp&eala?ap@‘lréﬁs%'\eﬂ bP end
materi al s, however 29485 ‘ﬁft u ‘gj o%g ﬁ%%t ?ﬁt ev\mrc?ﬂmt Egh véhe

absorbent material thasnitagy aanledu&ﬂed tendency to coll apse when wet t ed,
and which optim zes the use of the core naterial t herei n. Thus, a

need exists for absorbent_articles wt
The sanitary na£k1nn150 can be of any thickness, including

relatively thick or relatively thin. The embodiment of the sanitary
napkin 20 shown in Figures 1-3 of the drawings is intended to be an
example of a relatively thin sanitary napkin. It should be
understood, however, when viewing these figures the number cof layers
of material shown cause the sanitary napkin 20 to appear much
thicker than it actually is. A "thin" sanitary napkin 20 preferably
has a caliper of less than about 3 millimeters. The thin sanitary
napkin 20 shown should also-preferably be relatively flexible, so
that it is comfortable for the wearer.

FIG. 2 shows the individual components of the sanitary napkin.
The sanitary napkin 20 of the present invention generally comprises
at least three primary components. These include a liquid pervious
topsheet 28, a 1iquid impervious backsheet {or "barrier means") 30,
and an absorbent core 32. The absorbent core 32 is positioned
between the topsheet 28 and the backsheet 30. The sanitary napkin
20 shown in FIG. 2 preferably also comprises a 1liquid pervious
acquisition layer (or acquisition sheet) 34. The acquisition layer
34 hay be a separate element positioned between the topsheet 28 and
the absorbent core 32, or it may comprise part of the topsheet 28 or
part of the core 32. The sanitary napkin 20 preferably also
includes optional side flaps or "wings" 36 that are folded around
the crotch portion of the wearer’s panties. The sanitary napkin 20
shown also has an adhesive fastening means 38 for attaching the
sanitary napkin 20 to the undergarment .of the wearer. Removable
release liners 40 cover the adhesive fastening means 38 to keep the
adhesive from sticking to a surface other than the crotch portion of
the undergarment prior to use.

2. Individual Components of the Absorbent Article.

This Sheet Has Been Rep
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absor bent cores which may optionally have particles of absorbent gel ling

material therein. In particular, a need exists for absor bent
articles having absorbent material that has a reduced tendency to
col | apse when wetted, and optim zes the use of the core = nmaterial
.therein. . Therefore, it is an object of the present invention to
provi de absorbent articles having the characteristics descri bed above.
These and other objects of the present inver8ion will be nmore  readily
apparent when consi derEdﬂle in 1fv%ueqcceon;[pgnetnqg Jfothe sanﬁary napkin 20 will now be

looked at in greater detail.

A.  The Topsheet.

The topshéet 28 comprises a liquid pervious component that is
in close proximity to the skin of the user when the sanitary napkin
20 is in use. The topsheet 28 1is preferabiy as compliant, soft
feeling, and non-irritating to the user’s skin as possible. The
topsheet 28 should further exhibit good strikethrough and a reduced
tendency to rewet, permitting bodily discharges to rapidly penetrate
it and flow toward the core 32, but not allowing such discharges to
flow back through the'topsheet 28 to the skin of the wearer. The
topsheet 28 is also preferably opaque to mask menses and other
exudates that have penetrated the topsheet 28.

The topsheet 28 has two sides (or faces or surfaces), including
a body-facing side 28A and a garment-facing side (or core-facing
side) 28B. The body-facing side 28A of the topsheet 28 generally
forms at least a portion of the body-contacting surface ("body
surface"”) 20A of the sanitary napkin 20. The topsheet 28 has two
longitudinal edges 28C and two end edges 28D. (A similar numbering
system will be used for the other components of the sanitary napkin.
That is, the side of the component facing the wearer’s body will be
designated by the number of the component and a reference letter
"A". The side facing the wearer’s undergarments will be designated
by the number of the component and the letter "B". The side and end
edges will be designated by the number of the component and the
reference letters "C" and "D" respéctive]y.)

A suitable topsheet 28 may be manufactured from a wide range of
materials including, but not 1limited to woven and nonwoven
materials, apertured formed thermoplastic films, apertured plastic
films, hydro-formed films, porous foams, vreticulated foams,
reticulated thermopliastic films, and thermop]asfic scrims. Suitable
woven and nonwoven materials for use in the topsheet 28 can be
comprised of natural fibers (e.g., wood or cotton fibers), synthetic

T




4 description and when taken in conjunction with the acconpanying

dr awi ngs. SUVMARY OF THE | NVENTI ON In
accordance with the present invention, an absorbent article, such as a

di aper, a sanitary napkin, or an adult incontinence device, or the |ike
whi ch has an .absorbent core conprised of blends of different types of
fibers. The absorbent article preferably conprises a |liquid pervious
topsheet, a liquid inpervious backsheet joinea to the topsheet, a bl ended

absorbent core positi Of\ rpf‘%‘éﬁf’ncﬁlﬁgmeﬁﬁ;?‘ﬁ’?&’a}q‘* hgs b@ﬁ@ggﬁgt’, pmr&f}lene

acquisition | ayer. The abso 0

fibers, and polyethylene, or polyvinylalcohol, starch base resins,
polyurethanes, cellulose esters, nylon, and rayon fibers) or from a
combination of natural and synthetic fibers. Apertured formed films
are generally preferred for the topsheet 28 because they are
pervious to 1liquids and, if properly apertured, have a reduced
tendency to allow liquids to pass back through and rewet the

wearer’s skin.

Suitable -formed films are described in U.S. Patent 3,929,135
jssued to Thompson 'on December 30, 1975, U.S. Patent 4,324,426
issued to Mullane et al. on April 13, 1982, U.S. Patent 4,342,314
issued to Radel et al. on August 3, 1982, U.S. Patent 4,463,045
issued to Ahr, et al. on July 31, 1984, and U.S. Patent 5,006,394
issued to Baird on April 9, 1991. Additional suitable formed and
hydro-formed films are described in U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued to
Curro, et al., U.S. Patent 4,637,819 issued to Cuellette, et al.” In
other embodiments, the topsheet 28 may comprise a nonwoven material
overlying a plastic film. Such a topsheet is described in greater
detail in U.S. Patent Application Serial No. 07/794,745 filed by
Aziz, et al. on November 19, 1981. Still other materials suitable-
for use as a topsheet are described in U.S. Patent 4,775,579 issued
to Hagy, et al. on October 4, 1988, U.S. Patent 5,023,124 issued to
Kobayashi on June 11, 1991 and in European Patent Application 0 304

617 A2 published March 1, 1989 in the name of Suda, et al.

In another embodiment (shown in Figure 7), the topsheet 28 may
comprise fiber-entangled film. The term "fiber-entangled film"
refers to apertured films having fibers entangled in and around
their apertures 29. The apertured film of such a topsheet could
comprise any of the films or scrims described above. The film has
nonwoven fibers 42’ mechanically or thermo-mechanically entangled
therewith. The fibers are preferably entangled along or from the
direction of the core-facing side 28B. The fiber-entangled topsheet
28 material provides more intimate contact between the apertured
film 27 and the nonwoven fibers 42’.. This can create advantages of

This Sheet Has Been Replaced
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honbgeneous bl end of fibers conprising a first group of short, |ow denier,
hydrophilic fibers and a second group of |onger, higher denier synthetic
fibers. The first group of fibers is selected froma group conprising
natural fibers, synthetic fibers or cross-linked cellulose fibers. The
second group of fibers conprises between about 5 and 90% of sai d absorbent
core, by weight. The absorbent core is conprpgssed to a density of at |east
about 0.09 g/cnferr] (1.5 g/in.2). The bl ended core serves as the

princi pal absorbent |iapesved ighed AP&RHOSNthroagh ithe 6FiTm thhehe RIPE @M and the
article does not

rel n .a separgte fluid transfer |gyer keep, t he
absorbent core from dﬁ‘g%gl"ﬁ%day?rés s&‘g‘egstéﬂs R}&Wﬁ%ﬂsks,“"a le or @g‘hiaﬁa {sition
napki n) . The bl endeldyenr3d. calt way amel prowfder dwprpved, combonir ebnsedthen fike 27
presence of noisture.wiThite Fdsgal &e1Pao0sephitehfidnOttiedindeP ey inb At BR1bd ¥3bErs

with increased structural inteqrity.. The hlended core .contai a R
sufficient number of dr%or stthﬁFngyi ﬁseég'ﬁ‘f'? vté'ef‘éia'l%@;hg fr- ™ BYAr% ‘i"?%r{sf)l%ﬁ’é‘c\ﬁ,ﬁeqf
first wetted in use ciherwaaren’isebasyre naterial cones in contact with

nmoi sture during manufacture. The crinped fibers al so

In still another preferred embodiment (shown in Figure 8), the
sanitary napkin 20 is comprised of components that are extensible
(i.e., capable of stretching, particularly in the longitudinal
direction) when the sanitary napkin is worn. Preferably, the
sanitary napkin 20 is capable of elongating between about 15% and
about 40% of its unstretched length. This extensibility provides
better in-use fit, sustained attachment to the wearer’s
undergarments, comfort, and decreased staining. In other
embodiments, only limited portions of the components of the sanitary
napkin 20 need be capablie of stretching.

One type of topsheet 28 for use in the embodiment shown in
Figure 8 can be made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. Suitable processes for ring rolling or
“pre-corrugating” are described in U.S. Patent 4,107,364 issued to
Sisson on August 15, 1978, U.S. Patent 4,834,741 issued to Sabee on
May 30, 1989 and in the following PCT Patent applications, all
published on September 17, 1992: Publication Nos. WO 92/25444
.published in the name of Gerald M. Weber et al.; WO 92/15446
published in the name of Kenneth B. Buell et al.; and, WO 92/15445
published in the name of Gerald M. Weber et al. on September 17,
1992. The fold lines in the corrugations of the topsheet should run
in the transverse direction so the topsheet 1is Tongitudinally
extensible. Such a topsheet is described in greater detail in the
following U.S. patent applications which were filed on July 23,
1991: Serial No. 07/734,404 filed in the names of Thompson, et al.;
U.S. Patent Application Serial No. 07/734,392 filed in the names of
Thompson, et al.; and, Serial No. 07/734,405 filed in the names of
Buenger, et al. These latter three patent applications may be
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ent angl e each other when the core is conpressed. This entangl enent of
fibers aids the core in retaining its density prior to use.

BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a top plan view of a

preferred sanitary napkin enmbodi ment of the present invention. Fi gure
2 is a sinplified transverse cross-sectional view taken

This Sheet Has Been Replaced
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referred to collectively as the "Capillary Channel Fiber" patent
applications.

In addition, in preferred embodiments of the present invention,
at least a portion of the topsheet 28 is treated with a surfactant.
This can be accomplished by any of the common techniques well known
to those skilled in the art. Suitable methods for treating the
topsheet with a surfactant are described in a number of references,
including U.S. Patents 4,950,264 and 5,009,653 issued to Osborn, and
in U.S. Patent Application Serial No. 07/794,745 filed by Aziz, et
al. on November 19, 1991. The latter patent application teaches
treating the apertured film component of a nonwoven/apertured
thermoplastic formed film topsheet with a surfactant. The
surfactant is preferably incorporated into the resin used to make
the thermoplastic formed film.

Treating the topsheet 28 with a surfactant renders the surface
of the topsheet 28 more hydrophilic. This results in 1liquid
penetrating the topsheet 28 faster than it would if the topsheet
vwere not treated. This diminishes the 1ikelihood that body fluids
will flow off topsheet 28 rather than being drained through the
topsheet 28.

B. The Acquisition Lavyer.

The acquisition layer (or "acquisition/distribution layer", or
acquisition sheet") 34 is shown in Figure 2. It is positioned
between the topsheet 28 and (at least a portion of) the absorbent
core 32.

) In the embodiment shown 4n Figure 2, the acquisition layer 34
is a folded sheet of nonwoven material. It should be understood,
however, that the acquisition layer 34 need not be a folded sheet.
The terms "layer" or “web", as used herein, include, but are not
limited to single unfolded sheets, folded sheets, strips of
material, loose or bonded fibers, multiple layers or laminates of

"material, or other combinations of such materials. These two terms
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along line 2-2 of Figure 1. Figure 3 is a sinplified transverse
cross-sectional viewsimlar to that of Figure 2, showing an alternative
arrangenent of the conponents of the sanitary napkin. Figures 4-6 are
top plan and sinplified cross-sectional views along |ines 5-5 and 6-6,
respectively, of a thick sanitary napkin wth a profiled shape.

Figure 7 is a sinplified schematic view of a ﬁﬁgsheet mat eri al whi ch
conprises an apertured filmwth entangled no ven fi bers. Figure 8

|s an expl oded per spegtg[ Vﬂxu‘é' eWo?“ﬁ’WNEQd the gﬁ%‘?gbh%fo%eoa g@@#& agy BRRKLN o

whi ch contai ns extensible co onen hemati c Ccross
sectional view of a pBptarédl-of a bIended absorbent core that is provided
with a plurality of ribs.

In Figure 2, the acquisition layer 34 is a “double" z-folded
sheet. The sheet 34, "is more specifically folded so that when the
sanitary napkin is cut along the transverse line, the left half of
the folded sheet appears as a reverse "z" in cross section and the
right half appears as a “z". The sheet 34 is preferably folded so
that it has an upper portion 54 that appears as a rectangular strip
in plan view. Such a folded arrangement is described in greater
detail in U.S. Patent Application Serial No. 07/605,583 filed on
October 29, 1990 in the name of Visscher, et al.

Figure 3 is a simplified cross-sectional view similar to that
of Figure 2, showing an alternative arrangement of the components of
the sanitary napkin 20. In Figure 3, rather than being a separate
Jayer that is located on top of the core 32, the acquisition layer
34 is an integral layer (or component) that comprises the top layer
of a laminated absorbent core 32 structure.

The acquisition layer 34 serves to improve wicking of exudates
over and into the absorbent core 32. The combination of the
acquisition layer 34 and the topsheet 28 also provides the sanitary
napkin with the enhanced gush acquisition and enhanced wipe
acquisition described in greater detail in U.S. Patents 4,950,264
and 5,009,653 issued to Osborn. (Thus, the acquisition layer 34 may
be referred to as a "wipe acquisition sheet".)

The acquisition layer 34 should have several characteristics.
The acquisition layer 34 should be 1iquid permeable. The
acquisition layer 34 is 2also preferably compliant, soft feeling, and
non-irritating to the user’s skin. It can be made from any
materials that are capable of dispersing exudates as described in
the patents 1listed above issued to Osborn. The materials are
preferably also capable of having the topsheet 28 fused to ‘them.
The acquisition Tlayer 34 may also be provided with stretch
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DETAI LED DESCRI PTI ON"OF THE | NVENTI ON 1. Introduction.

pr esent

napki ns,
cores conprised of blends of different types of fibers.

I nvention relates to absorbent articles such as diapers,

The
sanitary

adul t incontinence devices, and the |ike, which have absorbent

The term

"absorbent article", as used herein, refers to articles which absorb and
contai n body exudates. Mre specifically,

13

properties. The acquisition layer 34 has a body-facing face (or

side) 34A, and a garment-facing face 34B.

The acquisition layer 34 should be hydrophilic.

The fibers or

yarns 42 comprising the acquisition layer 34 may be inherently
hydrophilic. Alternatively, they may be treated to render them
hydrophilic.  Suitable methods for rendering fibers hydrophilic
include treating them with a surfactant. The fibers can be treated
by spraying the material comprising the acquisition Tayer with a
surfactant or immersing the material into the surfactant. A more
detailed discussion of such a treatment and hydrophilicity is
contained in U.S. Patents 4,988,344 and 4,988,345 issued to Reising,
et al. and to Reising, respectively. The hydrophilicity of these
fibers allows the acquisition layer 34 to draw liquid exudates

through the topsheet 28 from below.

The acquisition layer 34 may be comprised of woven or nonwoven
materials. These materials may be synthetic, or partially synthetic
and partially natural materials. Suitable synthetic fibers include
polyester, polypropylene, polyethylene, nylon, viscous rayon fibers,
or cellulose acetate, with po]yester fibers being preferred.
Suitable natural fibers include cotton, cellulose, or other natural
fibers. The acquisition layer 34 may also be at least partially
comprised of cross-linked cellulose fibers. Suitable cross-1inked
cellulose fibers are described in U.S. Patent 4,888,093, issued
December 19, 1989 to Cook, et al.; U.S. Patent 4,822,543, issued
April 18, 1989 to Dean, et al.; U.S. Patent 4,889,595, issued
December 26, 1989 to Schoggen, et al.; U.S. Patent 4,898,642, issued
February 6, 1990 to Moore, et al.; and U.S. Patent 4,935,022 issued
June 19, 1990 to Lash et al. The acquisition layer 34 may also be

comprised of capillary channe] fibers (that is,

fibers having

channels formed therein, preferably, on their exterior surfaces).

Such fibers are described in greater detail

Application 0 391,814 published October 10, 1990,

EPO Patent
and in the

Capiliary Channel Fiber patent applications. The acquisition layer
34 can also be comprised of combinations of the above materials,
such as blends of fibers similar to those described below for use in
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the termrefers to articles which are placed against or in proximty to the
body of the wearer to absorb and contain the various exudates di scharged
fromthe body. The term "absorbent article" is intended to include diapers,
sanitary napkins, pantiliners, and incontinent pads, and the |like. The term
“"di sposabl e refers to articles which are intended to be discarded after a
single use and preferably recycl ed, conposted, or otherw se disposed of in
an environnental |y conpati bl e manner. (That g, they are not intended to be

| aundered or ot herwi iﬁ?lr §§%§ﬁgdg&f§;}g&€§g%a§%ﬁ?ﬂ #@P*a]a“'&almgﬁahé Le

preferred enbodi nent € I's a san
napki n desi gnat ed 20materialsthe term "sanitary napkln as used hereln
refers to an article which is worn by femal es adjacent to the pudendal

72 BT tha et o s POBER Lt Dbl b o Sl
oriented pr1mar11y in single d1rection Typically, the
acquisition layer 34 can be manufactured with its fibers oriented in
the machine direction (MD). The acquisition layer 34 can be placed
in the product with most of the fibers 42 oriented in the
longitudinal direction. (That is, the fibers 42 are generally
parallel to the longitudinal centerline L of the sanitary napkin
20). The phrase "generally paraliel” to the lJongitudinal centerline
(and similar phrases) as used herein, is intended to include fibers
that angle away from the longitudinal centerline. These fibers are
considered to be generally parallel as long as they are oriented
more in the longitudinal direction than the transverse direction.
The orientation of the fibers 42 of the acquisition layer 34 causes
liquid exudates deposited on the acquisition Tlayer 34 to
preferentially wick and be distributed toward the ends 32D of the
absorbent core 32.

The acquisition layer 34 may be any suitable size. The
acquisition layer 34 need not extend the full width of the absorbent
core 32. The acquisition layer 34 can, for instance, be in the form
of a strip positioned similarly to (and of a size similar to) the
upper portion 54 of the z-folded sheet shown in Figures 1 and 2.

The acquisition layer 34, if nonwoven, can be made by a number
.of different processes. These include, but are not lTimited to the
following: meltblown, spunbonded, carded, the latter including, in
order of preference, thermally-bonded, through-air bonded, powder
bonded, 1latex -bonded, solvent bonded, or spunlaced. The latter
processes may be preferred because it is easier to orient the fibers
in a single direction in such processes.

In one preferred embodimént, the acquisition layer 34 comprises
a spunlace nonwoven web comprised of permanently -wettable fibers.
Preferably, the acquisition layer 34 is a 30 g/yard? (35 g/mz)
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pfesent I nvention, however, is not limted to the particular types or

configurations of absorbent articles shown in the draw ngs. The
sanitary napkin 20 has two surfaces, a body-contacting surface or "body
surface" 20A and a garnent surface 208. The sanitary napkin 20 is shown

in FIG 1 as viewed fromits body surface 20A. The body surface 20A is

i ntended to be worn adjacent to the body of the wearer. The garnent surface
20B of the sanitary napkin 20 (shown in FIG 2§ is on the opposite side and
is intended to be placed adjacent to the wearer's undergarnents when the
sanitary napkin 20 is pabyethylene therephiahatear yonapkiTl 26purdace waonwoven web.

centerlines, a longi t%uﬁﬁlce&efﬂb?'iésl ¥ this _@m ave mhAUFAEMALE Chby CERY erb il
T. The tern1"|ong|tud|nal;, qs gseqﬁherﬁln, refgrs to z.llne axis or |
direction in the pl and®BRaWh8f SHAIPOLE MASTACHUSERES + ndpe; SPUPLACS DOPYPVAN| WeRudis
with (e.g., approxi matferpedodnakuch at opy athadr mestalofpthencfibrcarei seiented in a
standi ng wearer into Isgh§ieadfrectat body hal ves when the sanitary napkin 20
is worn. The terns "transverse" or "lateral" used herein, are

i nt erchangeable, and refer to a line, axis or
The fibers of this preferred acquisition layer 34 material are

made of a PET resin andoare coated with a proprietary permanently
wettable finish known as CELWET. These fibers are available from
the Hoechst Celanese Corporation of Charlotte, North Carolina. The
CELWET finish is particularly preferred for use in sanitary napkins
having a topsheet 28 comprising an apertured film or scrim with
hydro-entangled nonwoven fibers because fibers coated with it remain
extremely hydrophilic after hydro-entangling processes, and
therefore, wick blood very well.

The topsheet 28 is secured ih contact with the acquisition
layer 34. This relationship results in liquid penetrating topsheet
28 faster. In conventional products, the topsheet 28 is initially
maintained in contact with the underlying layer by applying adhesive
between the underlying layer and the topsheet 28.

In the embodiments of the present invention shown in FIGS. 1-3
of the drawings, the topsheet 28 is Jjoined in a face-to-face
relationship with the underlying acquisition layer 34 by fusion
bonding the topsheet 28 and the acquisition layer 34. The faces of
the topsheet 28 and the acquisition layer 34 are fused on those
portions of the respective faces that are on the main body portion
21 of the sanitary napkin which are inboard of any 1liquid
impervious seam, such as the seam 64 around the périphery 26 of the
sanitary napkin 20. (The term "“inboard" means toward the
intersection of the longitudinal and transverse centeriines.)

The fusion of the topsheet 28 and the acquisition layer 34 can
be accomplished by heat and/or pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, and the like. Pressure can be applied in
any suitable manner, such as by moving the two components between
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direction which lies within the plane of the sanitary napkin 20 that

7 is generally perpendicular to the longitudinal direction. FIG 1 shows
that the sanitary napkin 20 al so has two spaced apart |ongitudinal or side
edges 22 and two spaced apart transverse or end edges (or "ends") 24,

whi ch together formthe periphery 26 'of the sanitary napkin 20.

The sanitary napkin 20 can be of any thickneﬁf, I ncl udi ng

counter-rotating rolls, placing the materials on an anvil and
forcing a platen down on the materials, applying vacuum pressure,
and the Tike..

Suitable means that can be adapted for use in fusing the
topsheet 28 to the acquisition 1ayef 34 are described in at least
some of the following patents: U.S. Patent 4,436,148 Schaefer, U.S.
Patent 4,515,595 Kievit, et al., U.S. Patent 4,531,999 Persson, et
al., U.S. Patents 4,710,189 and 4,808,252 issued to Lash, U.S.
Patent 4,823,783 Willhite, Jr., et al. and U.S. Patents 4,854,984
and 4,919,756 issued to Ball, et al.

The fusion bonding preferably comprises a pattern of individual
fusion bonds 44. The individual bonds 44 can be of any plan view
shape. For instance, the bonds 44 can be -in the form of straight or
curved lines, geometric shapes such as circles, squares, rectangles,
diamonds, and the like, or irregular shapes. The bonds 44 can be
arranged in many different manners.

Figure 1 shows one preferred bonding pattern. . The fusion bonds
44 comprise discrete points of attachment which comprise circular
bonds. The bonds 44 are arranged in a pattern that is preferably
distributed over the entire body surface 20A of the main body
portion 21 of the sanitary napkin. (The main body portion 21 ‘is the
part of the sanitary napkin from which the flaps extend.) The
bonding pattern shawn in Figure 1 comprises a .plurality of larger
bonds 44A and a pluraiity of small bonds 44B. The large bonds 44A
are2 positioned in the longitudinal central region 46 of the sanitary
napkin.” The smaller bonds 44B are positioned in the longitudinal
side regions 48 of the sanitary napkin.

The topsheet 28 and acqu{sition Tayer 34 (or other underlying
layer) may also be secured at Jeast partially by any other suitable
attachment means or combinations of such other means and the above
attachment means. The topsheet 28 and the acquisition layer 34 can
also be at least partially attached by anvy means known in the art,
such as by adhesives.
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relatively thick or relatively thin.. The enbodi nent of the sanitary napkin
20 shown in Figures 1-3 of the drawings is intended to be an exanple of

a” relatively thin sanitary napkin. It should be wunderstood,
however, when view ng these figures the nunber of layers of material shown
cause the sanitary napkin 20 to appear nmuch thicker than it actually is. A
"thin" sanitary napkin 20 preferably has a ﬁzliper of less than about 3
mllimeters. The thin sanitary napkin 20 shown shoul d al so preferably be

relatively flexible, so Itfhaatuhés{wéé @m@ % fa%e%rggsv\@%ega ar?phed i G

2 shows the individual conponen
napkin 20 of the preé@r\fomn%ﬁﬂﬂ'l@ﬂisdéﬁ@haﬁlBﬁt&mﬁ?|]§é%"va9"Iaéai't"aﬂprfeéepaf‘ate

prinmary conponents. ThHaés lmk@lw? drl isgotisd gferadhesivetl opBHeeddh@Sivea altt fthinéht

| nper vi ous backsheet y Nie C

The absorbent core Sérgfesrap &g’ﬁ be?") gp%"t ?Fﬂqfopshezﬁsgg $f ?ﬁmg’r:?ts of
backsheet 30. The sarﬂdha-?’fwnaqgmw zdysgmmﬁ in .8 Papends e‘hé?}%%él dssued to
conprises a liquid pafinetdis, a&qlanslan MArdtAMST 1988, O€ CHH Dpén Pattérachdtwdfk of

:ggsﬁgggl Zét ;gg | ayerfﬁ memty coempta1 ss'a?agarsg\}e?aFl ﬁ%gt opogdhtegmeq’i?ﬂ[e\ﬂ\@sensv}ipl?ed
into a spiral pattern as illustrated by the apparatus and method
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
1975; U.S. Patent 4,785,996 issued to Zieker, et al. on November 22,
1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.
Suitable adhesives are manufactured by the Findley Adhesives
Incorporated of Elm Grove, Wisconsin and marketed as H-1077 or
H-1137.

~In still other embodiments, the topsheet 28 and acquisition
layer 34 may be at least partially attached by mechanical and
thermo-mechanical entanglement.

C. The Absorbent Core.

The absorbent core 32 is positioned between the topsheet 28 and
the backsheet 30. The absorbent core 32 provides the means for
absorbing menstrual fluid and other body exudates. The absorbent
core 32 is generally at least slightly compressible (but preferably
not collapsible), conformable, and non-irritating to the user’'s
skin.

" The absorbent core 32 used in the present invention is referred
to as a "blended" core. This particular core arrangement is shown
in FIGS. 1-3 as a thin web for use in thin products, and in FIGS.
4-6 in a relatively thick sanitary napkin 20.

The blended absorbent core 32 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The
blended core 32 is comprised of at least two groups (or types) of
fibers. These include a first group {or type) of low denier,
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the absorbent core 32, or it may conprise part of the topsheet 28 or part

of the core 32. The sanitary napkin 20 preferably also includes
optional side flaps or "wi ngs" 36 that are fol ded around the crotch portion
of the wearer's panties. The sanitary napkin 20 shown al so has an adhesive
fasteni ng neans 38 for attaching the sanitary napkin 20 to the undergarnent
of the wearer. Renovable release liners 40 cover the adhesive fastening
means 38 to keep the adhesive from sticking t¥#a surface other than the

crotch portion of the rnen rLor uss.
Conponent s of the. Abs&?gaqﬁf'g&r ft?og dPophEﬂc ?ﬁmrs. The %econd grg:up (gl'*'%ype) of

fibers comprises from about 5%, preferably at least about 10 or 20%
to about 90% of higher denier, longer moisture insensitive synthetic
fibers. The blend ratio of the two groups of fibers can be varied
to produce the properties desired for different types of absorbent
articles. (A1l percentages specified in this description are by
weight unless stated otherwise.)

The first group of fibers can comprise natural fibers such as
cotton, or (cellulose which may be in the form of comminuted wood
pulp fibers known as airfelt). The first group of fibers can
alternatively or additionally comprise synthetic fibers, including
but not 1limited to, PET, polypropylene, polyethylene, rayon,
chemical thermal mechanical pulp (or "CTMP" or TMP"), ground wood,
or chemically modified fibers, such as cross-linked cellulose
fibers. The fibers in the first group of fibers are either
inherently hydrophilic, or they may be rendered hydrophilic by
treating them in any of the manners described previously to render
them hydiophilic.

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression resistance
when wetted for the fibers in the first group. (That is, the fibers
should have a high compressive modulus.) Preferably, the fibers
selected are both compression resistant under wet and dry
conditions, and are wet and dry resilient (i.e., they tend to both
resist compression "and to spring back when compressed).
Cross-linked cellulose fibers are especially preferred for these
criteria. (It is understood, however, that cross-linked cellulose
fibers are sufficiently modified that they may no Tlonger be
considered as either cellulosic, or as natural fibers, per se.)

The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second group of fibers should also preferably be wet and dry
resilient. Suitable fibers dinclude, but are not limited to
synthetic fibers comprised of any of those materials specified above
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The individual conponents of the sanitary napkin 20 will now be | ooked at
In greater detail. A. The Topsheet. The topsheet 28
conprises a |iquid pervious conponent that is in close proximty to the
skin of the user when the sanitary napkin 20 is in use. The topsheet 28 is
preferably as conpliant, soft feeling, and non-irritating to the user's:
skin as possi bl e. The topsheet 28 shoul d further exhi bit good

stri kethrough and a reduced tendency to rewetl? pern1tt|ng bodi |y di scharges

to rapidly penetrate it and rd _the not all.a

i schar ges Lo 1 ow batk BEMESEFEpTR PP s a: FiRaFss il bnd a1 iih Bupe ot
The topsheet 28 is al §libpr dieagthisl ydeo parguetc. oaneashowerersenotanecessariny ebhadsame s
that have penetrated §4R br#erR8tfid8r lengths, etc. are described below.)

The fibers in the second group of fibers are preferably longer
than the fibers in the first group of fibers. Preferab]y,' the
fibers in the second group of fibers are greater than or equal to

- about 1/4 inch (about 0.6 cm.) long, and are more preferably greater
than or equal to about 1/2 inch (about 1.3 cm.) long. The denier of
the fibers in the second group of fibers is preferably greater than
the denier of the fibers in the first group of fibers. The fibers
in the second group of fibers preferably have a denier per filament
of between about 4 or 4.5 and about 50 or 60, or more preferably
between about 6 and about 40. More prefefably still, the denier is
between about 12 or 15 and about 30, and most preferably between
about 12 and about 25.

The fibers in the second group of fibers are moisture
insensitive. That is, the fibers in this group are not subtantially
affected by the presence of moisture (and, thus, will not collapse
when wetted). These fibers may transport 1liquids along their
surfaces, however. The fibers in the second group may be
Hydrophi]ic, hydrophobic, or partially hydrophilic and partially
hydrophobic. The fibers in the second group of fibers preferabTy
have at least some hydrophilic component (which may be a cellulosic
component). The fibers in the second group of fibers can be
provided with a hydrophilic component in a number of suitable ways.
These include, but are not Timited to coating or treating the fibers
to render them, or at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are crimped polyester fibers. Other suitable
synthetic fibers are available from Eastman Kodak Textile Fibers
Division Kingsport, TN as the KODEL 200 and 400 Series PET fibers.
One suitable type of synthetic binder fiber is the KODEL 410 fiber.
A suitable polyester fiber is the KODEL 431 fiber. These KODEL
fibers are preferably crimped at a crimping frequency of between
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The topsheet 28 has two sides (or faces or surfaces), including a
body-facing side 28A and a garnent-facing side (or core-facing side) 28B.
The body-facing side 28A of the topsheet 28 generally forns at |east a
portion of the body-contacting surface ("body surface") 20A of the sanitary
napkin 20. The topsheet 28 has two | ongitudi nal edges 28C and two end
edges 28D. (A simlar nunbering systemw |l be used for the other
conponents of the sanitary napkin. That is, tB& side of the conponent
facing the wearer's body will be designated by the nunber of the conponent
and a reference |ettedboyt 5 anb 75j prefpeahlygabont Gwed0Es 'rrefprabhyy £ fedtiapsner
beddesggngt ed byI It hebnugaei-rimh H(;Le..pmomsntmand Theefibers are "fFeferbb®y reifped
and end edges w S t r t Ng+ 02N
reference letters "C %éing ar%ﬁ]&iﬁ‘gs%@ﬁ%lﬂ% L a@Ju_tAP@ui(i_?a efét%lpshg'é%ﬂg??]y
may be manufactured frRBedta8f.deCrumded orovideerthe §iberpcwithi improvasutresHdence,

:c ! Im ted to vvo\éenI anfiong) OthepVeds i Fgd @F?ﬂrﬁies&pﬂ!hlbufﬂdri Kavech dbaeiewOet a5tger
Il ms, apertured plastg, i - r oqns,
reticulated foanms, r efltIfac'%hgtn‘%a ?Héﬁéﬁbf)g_sﬁagt fq'Fer%ha _ag)%['_ﬁg:[sr'?mﬁt'o'?'jﬁ j1pey may
scrims. Suitabl e wov®a egidehovitibaehydeapbilig ar thydrophebicn fimisht bpshpesuizable
can be : method known in the art.

In an alternative embodiment, it is possible to replace the
natural fibers in the first group of fibers with very short, low
denier, synthetic fibers (with hydrophilic surfaces). The blended
core 32 in this situation would consist of short, low denier,

" hydrophilic first group of synthetic fibers (such as polyester
fibers with a CELWET finish) and long, high denier second group of
synthetic fibers.

Such a blended core may, and preferably does, also contain
particles of hydrogel-forming polymer gelling agents to increase the
absorptive capacity of the core.

The polymeric gelling agent which is employed in the absorbent
core 32 will generally comprise particles of a hydrogel-forming
polymer material. The term "particles", as used herein, can refer
to particles in any form, such as in the form of pellets, flakes, or
fibers. The characteristics of preferred types of polymer materials
used therein, and types of methods which can be used for preparing
these polymer particles) are described in greater detail in U.S.
Patent 4,573,402 issued to Weisman, et al, U.S. Patent 5,009,653
issued to Osborn and the patents incorporated by reference in those
patents, the disclosures of which are all incorporated by reference
herein.

In one preferred embodiment, the hydrogel-forming polymer
gelling agents comprise "high-speed" absorbent gelling materiais.
- The term "high-speed" absorbent gelling materials, as used herein,
means those absorbent gelling materials that are capable of
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conprised of natural fibers (e.g., wood or cotton fibers), synthetic

9 fibers (e.g.., polyneric fibers, such as polyester, polypropylene fibers,
and pol yet hyl ene, or pol yvinyl al cohol, starch base resins, polyurethanes,
cel lul ose esters,” nylon, and rayon fibers) or froma conbination of natural
and synthetic fibers. Apertured forned filns are generally preferred for
the topsheet 28 because they are pervious to_liquids and, if properly
apertured, have a reduced tendency to al 12w liquids to pass back

through and rewet Jd§8r9¥ﬁar§¥ud§té§kkg'such a rate that they reach at least about

40%, preferably at least about 50%, and most preferably at least
about 90% of their capacity‘ in less than or equal to about 10
seconds. A suitable method for the percent rate of capacity is
described in U.S. Patent Application Serial No. 07/637,080 filed by
Noel, et al. on January 3, 1991, and in PCT International
Publication No. WO 92/11831 published in the name of Feist, et al on
July 23, 1992. In alternative embodiments, it is also possibie for
the high-speéﬁ absorbent gelling materials to be mixed with other
types {(or ordinary speed) absorbent gelling materials.

Preferably, in the embodiment described immediately above, the
highQSpeed absorbent gelling materials are in fibrous form. Such
fibers (though not necessarily high-speed fibrous absorbent gelling
materials) are discussed more fully in U.S. Patent 4,855,179, issued
August 8, 1989, to Bourland, et al. The term "fibrous absorbent
gelling materials", as used herein, is intended to include absorbent
gelling materials in the form of fibers that are comprised entirely
of absorbent gelling material and bi-component fibers that are
comprised at least partially of other materials which have their
surfaces coated with absorbent gelling materials. Suitable fibrous
absorbent gelling materials include an acrylic fibrous material
available under the tradename Lanseal F from the -Choli Company,
LTD., of Higashi, Osaka, Japan, and a carboxymethylcellulose fibrous
material available under the tradename Aqualon C from Hercules, Inc.
Suitable high speed fibrous absorbent gelling materials are known as
FIBERSORB SA7000 or SA7200 formerly manufactured by Arco Chemical
Company of Newton Square, Pennsylvania.

The effective utilization of hydrogel-forming polymer gelling
agents is believed to be:improved in such a blended core. The use
of higher concentrations of hydrogel form1ng polymer gelling agents
may also be possible.

The blended absorbent core 32 is preferably compressed to a
density of at least about 1.5 g/cubic inch (about 0.09 g/cm3). The
blended core 32 may be compressed to densities at least as high as
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Suitable formed filnms are described in U S. Patent 3,929,135 issued to
Thonpson on Decenber 30, 1975, U S. Patent 4,324,426 issued to Mill ane
et al. on April 13, 1982, U. S. Patent 4,342,314 issued to Radel et al. on
August 3, 1982, U.S. Patent 4,463,045 issued to Ahr, et al. on July 31,
1984, and U.S. Patent 5,006,394 issued to Baird on April 9, 1991

Addi tional suitable forned and hydro-forned iIlms are described in

U S Patents 4,609,518, 4,629,643, 4,695,427, 4,772,444, 4,778, 644, and

4. 8|3|9, 216 is.sueld to Cukdu®. 4 & gubic Unoh {%@B@@to.és &7 énB1 %1 FbVOR FPuid wicking
Quel lette, et al. In ifer enpodi SRS pb b e hesDte densitn

& nent s,
nonwoven material oveFP{EntFidl glRdRtaining 99
greater detail in U Svaluasespecifjipd iabanta do nSbrinaluddothedwe iddd, of48ny phtdches of

Aziz, et al. on Novenpgloricht dd91ng mhidriapfher materials suitable for use
as a topsheet are described inh U S Patent 4,775,579 issued to Hagy, et al.

on Cctober 4, 1988, U S. Patent 5,023,124 issued to Kobayashi on June 11,
1991 and in European Pat eTiie Bpgided atoren3?) m3P bectampaessedbto slensitiks als High as

1989 in _the nane of Sm§ §1352/cm3 to abbolt 819 Ng/cm® MO OHESE HighetN Q¥R it P cores
Figure 7), the topsheet 28 nay ) .
may becomé rather stiff, however. Therefore, if the core is

compressed to densities of about 0.35 g/cm3 to about 0.40 g/cm3, it
is preferably mechanically flexed or otherwise manipulated to make
it more flexible before it is placed in use. '

Densification may be applied to the entire absorbent core 32 or
only to selected portions. Patterned densification allows tailoring
of the fluid handling properties to a specific need. For example,
the density may be very low in the fluid target area to maximize
fluid acquisition speed, and density may be very high near the core
edges to maximize fluid wicking.

In one particularly preferred embodiment, the improved
absorbent core 32 is an air-laid blend comprised of approximately
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers. The
polyester fibers are preferably crimped at a crimping frequency of
about 6 crimps per linear inch (i.e., per 2.5 cm.). The fibers are
preferably crimped at a crimping angle of about 900. The core 32 is
preferably compressed to a density of about 1 g/cubic inch (about
0.06 g/cm3).

The absorbent core 32 may optionally be sprayed with latex to
give the core added integrity. Latex may be applied by spraying it
on one or both faces of the core. One latex suitable for this
purpose is knqwn as TR 520 available from Rhom & Haas of
Philadelphia, Pa. The latex may be heated until it cross-links or
cures.
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conprise fiber-entangled film The term "fiber-entangled filnf
refers to apertured filnms having fibers entangled in and around their
apertures 29. The apertured filmof such a topsheet could conprise any of
the filnms or scrins described above. The filmhas nonwoven fibers 42
mechani cal | y. or therno-nmechanically entangled therewith. The fibers are
preferably entangled along or fromthe dlrectéon of the core-facing side
28B. The fiber-entangl ed topsheet 28 material®provi des nore intimte

contact between the apert'l’ﬁeegb;o'r ép\t2Zor%n92 tnﬂ? DREVEY &PedtelSHith 48 surfdtt§ntC 3P

create advant ages of
increase the ability of the core to receive liquids (i.e., to

transport liquids into and through the core). This is useful
particularly when the core contains a high concentration of
synthetic (e.g. polyester) fibers. Suitable surfactants include
those known commercially as Brij 76, PEGOSPERSE 200ML, and .PLURONIC
L92. The surfactant can be applied in any suitable manner.
Preferably, the surfactant is applied by spraying it on the
body-facing side 32A of the absorbent core. '

Figure 9 shows that the core 32 may also optionally be provided
with a plurality of spaced compressed areas 70 that have ribs 72
therebetween. The ribs 72 are preferably generally oriented in the
longitudinal direction. The compressed areas 70 promote wicking of
fluids along their length. The compressed areas 70 can be formed by
any process suitable for compressing a web. The core 32, thus, has
a density differential between the compressed areas 70 and the ribs
72. The core 32 shown in FIG. 9 should have at least one region
(i.e., either the compressed areas 70 or the ribs 72) that is
compressed to the densities specified herein. Preferably, both
regions are within the density ranges specified herein. '

The blended absorbent core 32 can be used as the entire core or
it can be used as one or more layers in a layered construction. The
blended absorbent core 32 can be used with or without the
acquisition layer 34. |

Figures 4-6 show an example of a core 32 in which layers of
core material are used to produce a "profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges 22
and 24. Figures 5 and 6 show that such a profiled sanitary napkin
20 can be made by stacking layers having relatively large length and
width dimensions on top of those with smaller length and widths (or
vice versa).
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i nproved liquid transport through the filmto the fibers 42' and the
underlying |layers such as the absorbent core 32 or the acquisition |ayer
34. 1t may also provide inproved confort since the film27 will be |ess
likely to separate fromthe underlying entangled fibers 42', thereby
preventing the film27 fromnoving into the crevices of the wearer's body.
In still another preferred enbodi nent (shown in Figure 8), the sanitary
napkin 20 is conprised of conponents that ar €4ext ensi bl e (i.e., capable of

stretching, particularly jn the |longitugdinal direction n. the .
sanitary napkin 1is wor ni.n a %efrg? g‘iﬂ“g?"“c?h"é"sg'hﬁ t°5r_93rﬁa ﬁfeﬁSZﬁa"i §°%sa}55b?fe
of el ongati ng bet weenadberiilule®, ehge Hivdose/hydroael -iforming pof ymeryeater igbtends.

This extensibility prne dgperDaloufd a156Hde€ diffdriing fSb&t AhdRs abseibentNg@Nking
to the wearer's und rﬁfrnents capfort ]and .dﬁcreased st%lnhqg%

In other embodi ment sP8R1A) CPMMEy Tt PEIRIRr 3 HYIRYPSRERIta96,0T; lsorbent
sani tary napkin 20 negellbg catertiRk couldthecpronided in the lower thapersofto provide
topsheet 28 for use igydibrngMegh+#EBtorab® Wapidity. '

The blended absorbent core 32 is believed to provide enhanced
performance. The blended absorbent core' is believed to provide
improved fluid acquisition speed and absorptive capacity. These
improvements are believed to result in reduced leakage. The
absorbent core can also be made smaller and thinner to make the
articie more comfortable and discrete to wear. The strength of the
core is also believed to be improved because of the longer crimped
synthetic fiber content. These improved characteristics are
believed to be due to a number of factors.

Absorbent cores of the subject composition have a lower wet
density than cores composed entirely of cellulose. The lower wet
density results from the presence of the synthetic fibers. Water is
not absorbed into the synthetic fibers, therefore, the moduius of
the fibers does not change when wetted and they do not collapse.
Wetting of the cellulose fibers causes the fiber-to-fiber hydrogen
bonds in these fibers to releasé. The lower wet density provides
the blended absorbent core with improved fluid acquisition speed and
higher absorptive capacity. The Tower wet density allows any
hydrogel-forming polymer materials included in the fiber matrix to
absorb a higher quantity of liquids since there is more room for the
polymer materials to swell.

The first group of fibers is believed to aid in reducing
leakage. The blended core provides a quantity of small capiliaries
which a core comprised of 100% of the type of fibers described as
being suitable for use as the second group of fibers would not have.
These smaller capillaries allow the core to pull liquids through the
topsheet and away from the wearer’s skin. This improves leakage
performance due to a reduction in the volume of fluid which can exit

SUBSTITUTE SHEET

This Sheet Has Been Reﬁlaced

[




T

Figure 8 can be made in accordance with U S. Patent 4,463,045 and ring
rolled to provide it wth a degree of longitudinal extensibility.
Sui tabl e processes for ring rolling or "pre-corrugating" are
described in U S. Patent 4,107,364 issued to Sisson on August 15, 1978,

U. S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in the follow ng
PCT Patent applications, all published on Septenber 17, 1992:

Plubl i \(;\gt i9(2)/nlNos6 V\Ob|92/ 25444 published in the2hame of Gerald M Wber et

al .; 5446 published in the nane of Kenneth B. Buel t al nd

92/ 15445 publ i shed i nthePradied by udning alpndndhe, syifacg o oﬁﬁgeﬁﬂpéq’ﬂér “"’:l‘j?}/%?‘e
"1992. The fold lines isgrlabe ofotieugédreptss skfn.t he topsheet should run in the
transverse direction so the topsheet is |ongitudinally extensible Such a
topsheet is described in %reater det ai | |n the fol |l owi ng a1

appl i cations which were fithediost supyp 28, fibegs ofkhe QIE’YQS" WF?‘SZFMWZP"F??%G
in the names of Thonps@ekingt cababilitys. Pﬂhentcaﬂapﬂncgtlmu’ﬁsrlal'omNothe small

O e e ! RSp TR SperkiE Boves! B’ A1 el M, ephanced by

patent applications mpjynsjématmn of the core. The cellulose allows the core to be
maintained at a high density when dry that is generally not
achievable with pure synthetics. The presence of the synthetic
fibers allows the portions of the core that are wetted to expand.
This reduces the density of these wetted portions. The neighboring
densified areas which are still dry have a high density. This
provides these neighboring dry areas with small capillaries. The
liquids will, as a result, tend to wick into these neighboring
areas. This maintains absorptive capacity and acquisition speed,
and also dries the surface of the sanitary napkin.

The crimped synthetic fibers are believed to provide the core
with improved compression resistance and resiliency. The resiliency
maintains the void space in the core even after 1iquids are absorbed
into the core and pressure is applied to the core. The void space
provides additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling materials
“can swell after taking in liquids.

The absorbent core 32 can additionally comprise any other types
of materials used in the art in absorbent articles. Examples of
suitable additional core materials include creped cellulose wadding,
peat moss, etc., or any equivalent material or combinations of
materials.

The characteristics of other types of absorbent cores are
described in greater detail in the patents and documents
incorporated by reference herein. Additional characteristics are
described in the patents and other documents incorporated by
reference in those documents. The disclosures of all of these
references are incorporated herein. In addition, other suitable -
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referred to collectively as the "Capillary Channel Fiber" patent
appl i cations.

i nventi on,

surfactant.

including U S. Patents 4,950,264 and 5, 009, 65

at

In addition, in preferred enbodi nents of the present
| east a portion of the topsheet 28 is treated with a

This can be acconplished by any of the conmmon techni ques well
known to those skilled in the art. Suitable nethods for treating the
topsheet with a surfactant are described in aggunber of references,

i ssued to Gsborn, and in

U.S. Patent Applicati %s&fﬁeh?lc&garQZ‘géﬁeAhtZA'ar’ref 'dL?LQ‘lpé/d Aﬁ'l?.’s. eFtaten'cs 4,988,344
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and 4,988,345, and European Patent Application Publication No. 0 198
683, published October 22, 1986 in the name of Duenk, et al. Other
possible core 32 materials are described in U.S. Patent 4,475,911
issued to Gellert on October 9, 1984.

The sanitary napkin (or other absorbent article) 20 could also
include any additional 1layers or other components such as are
described in the patents incorporated by reference. For example,
the absorbent article may comprise an acquisition layer or patch of
cross-linked cellulose fibers positioned between the topsheet 28 and
the absorbent core 32.

D.  The Backsheet

The backsheet 30 is impervious to liquids. The backsheet 30
serves to prevent menstrual fluid and other body exudates from
soiling the clothing of the user. Any material used in the art for
such purpose can be utilized herein. Suitable materials include
embossed or nonembossed polyethylene films and laminated tissue. A
suitable polyethylene film is manufactured by Monsanto Chemical
Corporation and marketed in the trade as Film No. 8020.

In one alternative embodiment of the sanitary napkin 20
(typically in which the topsheet 28 overlays only the main body
portion 21 and does not extend out to form the top surface of the
flaps 36 such as is described in U.S. Patent v5,007,906), the
backsheet 30 may be comprised of twe layers. In such a case, the
backsheet 30 may comprise a first layer of lofted material that
forms the ﬁore-facing side 30A of the backsheet. The purpose of the -
first layer is to provide a comfortable, non-irritating surface
against the body of the wearer. The lofted layer may be comprised
of any suitable material, such as a nonwoven material. Preferably,
the lofted layer comprises a hydrophobic nonwoven material. The
second layer may be d{sposed on the garment side 30B of the
backsheet 30, and may comprise a fluid impervious film. A Tow
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al . on Novenber 19, 1991. The latter patent application teaches treating
the apertured fil mconponent of a nonwoven/apertured thernoplastic forned
film topsheet with a surfactant. The surfactant is preferably

i ncorporated into the resin used to-make the thernoplastic formed film
Treating the topsheet 28 with a surfactant renders the surface of the
topsheet 28 nore hydrophilic. Thi s resglts in liquid penetrating
the topsheet 28 faster than it would if the % opsheet were not treated. This

di m ni shes the |i keI roE%htppwetFMﬁf'l‘#I gglw'a!xlutf bqyy anbtoq_ﬂsdﬂigtmﬁg 'ﬁeqéher '

t han being drained t
Layer . The acqln stlhﬂ?'is\ﬁS#,aWé'ﬁf‘{VéPU' 2beuh 002 g Yimetersoiini 6h‘qka§/-‘ér," hagpr
acqui sition sheet") Babni fourliObNwork WeUES this dekonds 1RAFI. t iPOBETheBRYIOREFilRE

topsheet 28 and (at’ Lu%ﬁ%s aispgow By t?\f)E{hy? &R?tgralﬁg& V%q%egr? Division, under
model XP-39385 has been found particularly well suited for this
second layer. The backsheet 30 may also be made of a soft,
cloth-1ike material which is hydrophobic relative to the topsheet
28. A polyester or polyolefinic fiber backsheet 30 has been found
to work well. A particularly preferred soft, cloth-l1ike backsheet
30 material is a laminate of a polyester nonwoven material and a
film such as described in U.S. Patent 4,476,180 issued to Wnuk on
October 9, 1984.

AN

In other embodiments, the backsheet 30 is extensible. A
particularly preferred extensible backsheet 30 is an extended
adhesive film Formula #198-338 manufactured by the Findley Adhesives
Company of Wauwatosa, Wisconsin which is described in greater detail
in the Capiliary Channel Fiber patent applications.

- As shown 1in Figures 1 and 2, the topsheet 28 is preferably
secured to the backsheet 30 along a seam 64 around the periphery 26
of the sanitary napkin 20. The seam 64 can be formed by any means
commonly used in the art for this purpose such as by gluing,
crimping, or fusing. This is a preferred embodiment for ease of
construction. (Other means of uniting the various elements can be
used.) For instance, other possible embodiments include one in
which the absorbent core 32 is essentially completely wrapped with
topsheet 28 before it is placed on the backsheet 30. The sanitary
napkin 20 can aiso comprise an absorbent core which possesses
sufficient integrity to stand alone and is liquid pervious on one
surface while the-gther surface has been treated to render it liquid
impervious.

Figures 1 and 2 also show the fasteners, such as adhesive
fastening means 38, which are adapted to secure the sanitary napkin
20 to the crotch region of an undergarment. Suitable adhesive
fasteners are described in greater detail in U.S. Patent 4,917,697.

This Sheet Has B
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In the enbodi nent shown in Figure 2, the acquisition layer 34 is a fol ded
sheet of nonwoven material. It should be understood, however, that the
acqui sition | ayer 34 need not be a folded sheet. . The terns "layer" or

"web", as used herein, include, but are not limted to single unfol ded
sheets, folded sheets, strips of material, |oose or bonded fibers, nultiple
| ayers or |lam nates of material, or other conblnatlons of such naterlals
These two terns 28 12 are thus, not

limted to single uﬂ|f0| detenerl'sa er wi%_ theh%%sent gnvention are not limited to

adhesive attachment means. Any type of fastener used in the art can
be used for such purpose. For example, the sanitary napkin 20 could
be secured to the wearer’s undergarment by the fastener described in
U.S. Patent 4,946,527 entitled "Pressure-Sensitive Adhesive Fastener
and Method of Making the Same" 1ssue6 to Battrell on August 7, 1990.

The adhesive fastening means 38 are covered by femovab1e
release liners, designated 40. The pressure-sensitive adhesives
should be covered with release liners 40 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release
Tiners are described in U.S. Patent 4,917,697. A suitable wrapper
that both serves as a package for a sanitary napkin and as a cover
for adhesives on the sanitary napkin is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.

3. Alternative Embodiments.

While several preferred sanitary napkin embodiments of the
present invention have been described, numerous other types of
sanitary napkins are available and are disclosed in the literature.
These could be provided with the fused layers of the present
invention. These sanitary napkins include those disclosed in U.S.
Patent 4,285,343, issued to McNair on August 25, 1981; U.S. Patents
4,589,876 and 4,687,478, issued to Van Tilburg on May 20, 1986 and
August 18, 1987 respectively; U.S. Patents 4,917,697 and 5,007,906
jssued to Osborn, et al. on April 17, 1990 and April 16, 1991,
respectively; and U.S. Patents 4,950,264 and 5,009,653 issued to
Osborn on August 21, 1990 and April 23, 1991, respectively; in PCT
International Publication No. WO 92/07535 published in the name of
Visscher, et al. on May 14, 1992; and in U.S. Patent Application
Serial No. 07/915,133 filed July 23, 1992 by Osborn, et al.

The terms "pantiliner" or "panty liner" refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners that could be provided
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mat eri al . In Figure 2, the acquisition layer 34 is a "double"

z-fol ded sheet. The sheet 34, is nore specifically folded so that when the
sanitary napkin is cut along the transverse line, the left half of the

fol ded sheet appears as a reverse "z" in cross section and the right half

appears as a."z". The sheet 34 is preferably folded so that it has an upper
portion 54 that appears as a rectangular strl in plan view. Such a fol ded
arrangenent is described in greater detail Q. S. Patent Appllcatlon

Serial No. 07/605, 583 t ober 29 1990 n

. Fgure 3 1 owiins the Hendes” sBtarBens, Spre dsretibed, TRiT aré, BTSEAaedo
Figure 2, showi ng an Hl§.erfadentyvel,238,8Rgcendritledl “tPhetiddmpdndmsuedoftot Bsborn on
sani tary napki n 20. hﬂ.ﬁl fHr gogg, I at her than being a separate |ayer that
is located on top of core 32, the acquisition layer 34 is an integral

| ayer (or conponent) that comprises the top |ayer of a |am nated absorbent
core 32 structure. Tiee tzen Ut Bicontdnedtaypetic34” seefees to padpr amdenyaedenty

of exudates. (pads held in place by a suspension system of same type, such as a
belt, or the 1ike), inserts for absorbent articles, capacity
boosters for absorbent articies, briefs, bed pads, and the Tlike,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articlies that can be provided with
the blended absorbent core described herein are disclosed in U.S.
Patent 4,253,461 issued to Strickland, et al. on March 3, 1981; U.S.
Patents 4,597,760 and 4,597,76) issued to Buell; the above-mentioned
U.S. Patent 4,704,115; U.S. Patent 4,909,802 issued fo Ahr, et al.;
U.S. Patent 4,964,860 issued to Gipson, et al. on October 23, 1990;
\ and in U.S. Patent Application Serial No. 07/637,090 filed by Noel,
4 et al. on January 3, 1991, and in PCT International Publication No.
: W0 92/11831 published in the name of Feist, et al on July 23, 1992.

The term "diaper" refers to a garment generaily worn by infants
and incontinent persons which is drawn up between the legs and
fastened about the waist of the wearer. Suitable absorbent articles
at least some of which are in the form of diapers which could be
provided with a blended absorbent core are disclosed in U.S. Patent
Re. 26,152, issued to Duncan, et al. on January 31, 1967; u.s.
Patent 3,860,003 issued to Buell on January 14, 1975; U.S. Patent
4,610,678 issued to Weisman, et al. on September 9, 1986; U.S.
Patent 4,673,402 issued to Weisman, et al. on June 16, 1987; U.S.
Patent 4,695,278 issued to Lawson on September 22, 1987; U.S. Patent
4,704,115 issued to Buell on November 3, 1987; U.S. Patent 4,834,735
issued to Alemany, et al. on May 30, 1989; U.S. Patent 4,888,231
issued to Angstadt on December 19, 1989; and U.S. Patent 4,909,803
issued to Aziz, et al. on March 20, 1990.

The disclosures of all patents, patent appiications (and any
patents which issue thereon, as well as any corresponding published
foreign patent appliications), and publications mentioned throughout
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over and into the absorbent core 32. The conbination of the
acquisition layer 34 and the topsheet 28 also provides the sanitary napkin
wi th the enhanced gush acquisition and enhanced w pe acquisition described
in greater detail in US. Patents 4,950,264 and 5,009, 653 issued to Gsborn.
(Thus, the acquisition layer 34 may be referred to as a "w pe acquisition
sheet".) The acquisition |ayer 34 shoul have severa

characteristics. The acquisition |ayer hould be liquid

per meable.  ~The acquisll e BXSE afd He%W wcagpsia%@%yrmw{gmvmof It is

feeling, and non-irri
any materials that arexprapslyl enadf é¢‘§[§_§¢d3| n@‘”@%ﬁ"dat shatysanyesof | Fée |q?°P‘FP@tS

patents listed abovencorpérated toy ChdFerénce hehgineteach adrs dizctoser eher pbésent
al so capable of havi “gwﬁtopSEget 281 doUSSirds) NRER HIFLARAAth LR drAdRE

34 may al so be provid ) ]
commercially available materials or products described herein teach

or disclose the present invention.

"While particular embodiments of the present invention have been
i1lustrated 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.
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.13 properti es.

The_acduisition | ayer 34 has a body-facing face (or si

34A and a.garnent-facing face 34B. The acquisition |ayer 34 shou

de)
d be

“hydrophilic. The fibers or yarns 42 conprising the acquisition |ayer 34 may
be i nher enUm“ mﬂ “IUI”HHI Al ternatively, they may be treated to rende
t hem hydro met hods for rendering fibers hydrophili

I ncl ude treating

"hémWwith a surfactant. The fibers can be treated by

spraying the material conprising the acquisition |ayer with a surfactan
imrersing the material into the surfadtant. A nore detail ed discussion
such a treatnent and hydrophilicity is contained in U S. Patents 4,988, 344
and 4,988, 345 issued to Reising, et al. and to Reising, respectively.
hydrophilicity of these

WHAT IS CLAIMED IS:

1.

et Has Been Replaced

TR

An absorbent core for an absorbent article, said absorbent core
chara~ierized in that it comprises a homogeneous bliend of fibers
comprising a first group of hydrophilic fibers of a first length
and first denier and being selected from a group comprising natural
fibers, synthetic fibers or cross-linked celiulose fibers, and a
second group of Tlonger, higher denier moisture insensitive
synthetic fibers, said second group of fibers comprising at least
about 5% of said absorbent core, by weight, and said absorbent core
has a density of at least about 0.09 g/cm3.

The absorbent core of Claim 1 wherein the fibers in the first group
of fibers are selected from the group consisting of at least one of
the following types of fibers: cotton fibers, cellulose fibers,
airfelt, rayon, chemical thermal mechanical pulp, ground wood, and
cross-linked cellulose fibers.

The absorbent core according to either of the preceeding claims
wherein the fibers in the first group of fibers are compression
resistant, wet and dry resilient, less than 0.6 cm long, and have a
denier per filament of less than about 6.

The absorbent core according to any of the preceeding claims
wherein the fibers in the second grdup of fibers are selected from
the group consisting of: (1) fibers consisting of at least one of
the following materials: polyester, polypropylene, polyethylene,
nylon, viscous rayon fibers, cellulose acetate; and (2) capillary
channel fibers. ’

The absorbent core according to any of the preceeding claims
wherein the fibers in the second group of fibers are combression
resistant, wet and dry resilient, greater than or equal to 0.6 cm
long, preferably greater than or equal to 1.3 cm Jong, have 2

SUBSTITUTE SHEET

r
c

t or
of

The



t opsheet el ow. The acquisition |ayer 34 may be conpri sed of
woven ormﬁmgaimﬁmﬁl s. These materials nmay be synthetic, or partially
synt hetic+a i8mat ural materials. Suitable synthetic fibers -

I ncl ude pol yester, polypropyl ene, polyethylene, nylon, viscous rayon
fibers, or cellulose acetate, with pol yestepn fibers being preferred.
Suitabl e natural fibers include cotton, cellul ose, or other natural fibers.

The acquisition layer 34 may al so be at least partially conprised of
cross-linked cellulose fibers,. Suitabhle cross-1i d cel Ful ose fibers are
described in U.S. dP&’teé’n?e'Z?B@@FWg@, b%tggfnez ﬂé’ggﬁb@f“e}ﬁ?éWQ%t"feB" ok et
al.; US. Patent 4, 322, ard®@, mores prdfelably bdt¥een 1PBOartdo Dearand are akrimped). S.

Pat ent 4,889, 595, | 26 1 S t T 4
Pat ent 4, 898, 642, ispziltbgq?:grggg?eg"g&ng Qﬁ&m&rﬂ:y SRR S aﬁ&nJ 6%.31531rent

y 6, 1990 to re, et al.;
4,935,022 i ssued Jufe® 8, @gopt laoc"l_‘gg}f‘ge?“ﬂle.‘I’\Qﬁ%w&&'hhpsitt"i %‘ﬂ.l ayer 34 may
al so be conprised of capillary channel fibers (that is, fibers having

channel s formed g herghnapdrblm’ Ay ag@oﬁdﬁ‘ﬁ‘d et I the" hREQRYingS UM ims
fibers are described In reater etail _[.n PO Pat%n{

wherein said second group of fibers comprise between 5% to 90%,
preferably between 10% to 90%, and more preferably between 10% to

30% of the weight of fibers in said absorbent core.

7. The absorbent core according to any of the preceeding claims
wherein said absorbent core has a density of greater than or equal
to 0.09 g/cm3 and less than or equal to about 0.25 g/cm3.

8. The absorbent core according to any of the preceeding claims
wherein said absorbent core additionally comprises absorbent
hydrogel-forming polymer material.

9. The absorbent core according to any of the preceeding claims
wherein when liquids are deposited on said-absorbent core, portions
of said absorbent core that receive such liquids will become wetted
while the portions that surround the wetted portions will initially
be unwetted, and said wetted portions will tend to expand when
wetted so as to reduce the density of the wetted portions relative
to the surrounding unwetted portions so that said unwetted portions
will have smaller capillary spaces than said wetted portions and
said absorbent core will distribute liquids to adjacent unwetted
portions.

10. A method of making an absorbent core for an absorbent article, said
method comprising the steps of:

(a) providing a first group of fibers comprising hydrophilic
fibers selected from a group comprising natural fibers,
synthetic fibers or cross-linked cellulose fibers, said fibers

SUBSTITUTE SHEET
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Appllca 391, ubl i shed October 10, 1990, and in the Capillary
Channel % plTcations. The acquisition |layer 34 can al so be
c@#hs of the above materials, such as blends of fibers

conpri sed
simlar to those* ed bel ow for use in

14 the absarbent core, or any equival ent material or conbinations of
mat eri al s. The fibers 42 of the acquiggtion | ayer 34 are preferably

having lengths less than about 0.6 cm and deniers per filament
less than about 6;

(b) providing a second group of fibers comprising moisture
insensitive synthetic fibers having lengths greater than about
0.6 cm and deniers per fiber of greater than about 6, said
fibers in said second group of fibers being provided so that
they will comprising at least about 5% by weight of the total
weight of said first and second groups of fibers;

(c) blending the fibers in said first group of fibers and the
fibers in said second group of fibers into a web;

{d) compressing said web of blended fibers to a density of at
least about 0.09 g/cm3.

TG s



oriented primarily in a single direction. Typically, the
acquisition layer 34 can be manufactured with its fibers oriented in the
machi ne direction (MD). The acquisition |ayer 34 can be placed in the
product with nost of the fibers 42 oriented in the longitudinal direction.
(That is, the fibers 42 are generally parallel to the |ongitudinal
centerline L of the sanitary napkin 20). The phrase "generally parallel" to
the |l ongitudinal centerline (and simlar phrage as used herein, is

i ntended to include fibers that angle away fr he | ongi t udi nal

centerline. These fibers are considered to b generally parall el as |ong as
they are oriented nore in the |ongitudinal dﬁ' t on than the transverse
direction. The orientation of the fibers 42 of The ac sition |ayer 34

causes liquid exudates deposited on tH%*-a Si | ayer 34 to
preferentially wick and be distributed toward {he eudé 32D of the absorbent
The

core 32. The acquisition | ayeS34 ns ui t aBbe si ze.

M dt t he I@sordmnt core

}
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upper portion 54 of the z-folded sheet shown in Figures 1 and 2. The
acquisition layer 34, if nonwoven, can be nmade by a nunber of different
processes. These include, but are not limted to the follow ng: neltblown,
spunbonded, carded, the latter including, in order of preference,

t hermal | y- bonded, through-air bonded, powder bonded, | atex bonded,

sol vent bonded, or spunlaced. The latter processes may be preferred
because it is easier to orient the fibers in a single direction in such
processes. In one preferred enbodi mre2/4 t he acquisition |ayer 34

conprises a spunlace nonwoven web conpri sed of permanently wettable fibers.
Preferably, the acquisition layer 34 js aIQO gZyard[err] (35 g/nferr])
) lgc
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15 pol yethyl ene theraphtalate (or PET) spunl ace nonwoven web.

Spunl aced fabrics of this type are manufactured by the Veratec Conpany of
V4l pol e, Massachusetts. The spunl ace nonwoven web is formed in such a way
that nost of the fibers are oriented in a single direction. The
fibers of this preferred acquisition |ayer 34 material are made of a PET
resin and are coated with a proprietary permanently wettable finish known
as CELWET. These fibers are available fromthe Hoechst Cel anese
Corporation of Charlotte, North Carolina. The CELWET finish is particularly
preferred for use in sanitary napkins having a topsheet 28 conprising an
apertured filmor scrimwth hydro-entanglq@unonmnven fi bers because fibers
coated with it remain extrenely hydrophiliT after hydro-entangling
processes, and therefore, w ck blood very well.

20
’////// 28
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The topsheet 28 is secured in contact with the acquisition |ayer 34. This
rrel ationship results in liquid penetrating topsheet 28 faster. 1In
conventional products, the topsheet 28 is initially maintained in contact
with the underlying | ayer by applying adhesive between the underlying | ayer
and the topsheet 28. In the enbodi ments of the present invention
shown in FIGS. 1-3 of the drawings, the topsheet 28 is joined in a
face-to-face relationship with the underlying acquisition |ayer 34 by

fusi on bonding the topsheet 28 and the acquisition |layer 34. The faces of
the topsheet 28 and the acquisition |ayer Bhkhre fused onm those portions of
the respective faces that are on the main body portion 21 of the
sanitary napkin which are inboard of any liquid inpervious seam
such as the seam 64 around the periphery 26 of the sanitary napkin 20.
(The term "inboard" neans toward the intersection of the |ongitudinal
and transverse centerlines.) The fusion of the topsheet 28 and the
acquisition layer 34 can be acconplished by heat and/or pressure bonds,

ul trasoni ¢ bonds, dynam c nmechani cal bonds, 7guithe | i keg2 Pressure can be
applied in 70

Fig. 9
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any sui t abl e manner, by noving the two conponents between e
count er - ot ating ml acing the materials on an anvil and £Qrci n‘d O

pT aten dm the matap44al 4 ng vacuum pressure, and the &
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(54) Title:

HYGIENIC ABSORBENT ARTICLE HAVING BLENDED ABSORBENT CORE

(57) Abstract

An absorbent article, such as a diaper. sanitary napkin (20), aduit incontinent device which have absorbent cores (32) com-
prised of blends of different types of fibers are provided. The absorbent articles preferably comprise a liquid pervious topsheet
(28). a liquid impervious backsheet (30} joined to the topsheet, a blended absorbent core positioned between the topsheet and the
backsheet, and an acquisition layer (34). The absorbent core comprises 2 homogeneous blend of fibers comprising a first group of
short, low denier, hydrophilic fibers and a second group of longer, higher denier, moisture insensitive synthetic fibers. The first
group of fibers is selected from a group comprising natural fibers, synthetic fibers or cross-linked ceilulose fibers. The second
group of fibers comprises between about 5 and 90 % of said absorbent core, by weight. The absorbent core is compressed to a den-

sity of at least about 0.09 g/cm? (1.5 g/in.2).
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‘U S. Pat ;_ 2L ~fgh 4,808, 252 issued to Lash, U. S. Patent 4 823, 783
WIlhitd, et aI hd{ U. S. Patents 4,854,984 and 4, 919, 756 i ssued to
Bal |, et al{f?MARﬂ%ﬂf on bonding preferably conprises a pattern of

I ndi vi ddal_f usi on bondsj44. The individu bonds 44 can be of any plan view
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shape. Ror "instance; “the bonds 44 can be Tn the formof straight or curved
i nes, @&e¢ ! ich as circles, squares, rectangles, dianonds, and
the like, or |rregular shapes The bonds 44 can be arranged in many

di fferent manners. Figure 1 shows one preferred bonding pattern. The
fusi on bonds 44 conprise discrete points of attachnent which conprise
circular bonds. The bonds 44 are arranged in a pattern that is preferably
di stributed overHyghieniRNidsoPbdiRdyrsidié 3abim 61 &Hded NBsdFBEM RBAY portion 21 of
the sanitary napkin. (The main body portion 21 is the part of the sanitary
napkin from which the flaps extend.) The bondi.ng. pattern.shown.in. Eigure. 1l
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OF THE INV

The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the like
which have absorbent cores comprised of blends of different types of
fibers.

BACKGROUND OF THE INV 0

Typically, absorbent ' articles comprise a 1liquid pervious
material that faces the wearer’s body, a Tiquid impervious material
that faces the wearer’s clothing, and an absorbent body or absorbent
core that is sandwiched between the 1iquid pervious material and the
liquid imperv:ous material. In prior absorbent articles, a materiaT
comprising comminuted wood pulp, referred to as airfelt, was used in
the absorbent core to absorb the 1liquids and other exudates
deposited on Ehe surface of the absorbent article. One of the
disadvantages of using airfelt was that a thick layer of airfelt had
to be uspd to obtain the needed capacity.

Recent attempts to improve the effectiveness of absorbent cores
have included disiributing particles of absorbent geliing material
in the absorbent core. The effectiveness of absorbent cores
containing particles of absorbent gelling material often, however,
are adversely affected by a phenomenon calied “"gel blocking". The
term "gel blocking" describes a situation that occurs when a
particle of absorbent gelling material is wetted and the particle

......




,‘. gi tudinal central region 46 of the sanitary

Nds 44B are positioned in the |ongitudinal side
y napki n. The topsheet 28 and acquisition
ying layer) may al so be secured at |east partially
achment neans or conbi nati ons of such ot her means
reans. The topsheet 28 and the acquisition |ayer

aL—LﬁaﬁkgpArtlally attached by any neans known in the art,

such as by adhegeMes. The swelling of a number of such particles inhibits liquid

transmission into other portions of the absorbent core. Wetting of
the rest of the absorbent core, therefore, takes place via a very
slow diffusion process. This may have the effect that the
subsequent acquisition of liquid by the absorbent core becomes much
slower than the discharge of the liquids to be absorbed. As a
result, leakage from the absorbent article may take place well
before the particles of absorbent gelling material in the absorbent
core are fully saturated or before the liquid can diffuse or wick
past the "blocking" particles into the rest of the absorbent core.

Another probiem that exists in absorbent articles having
absorbent cores comprised of airfelt, with or without absorbent
gelling materials, is that such structures tend to collapse when the
airfelt becomes wet. When the absorbent material collapses, it may
wad up and become hard and inflexible. This can make the absorbent
article very uncomfortable to wear.

A number of efforts have been directed to these effects and/of
.other problems. Some of these efforts are described in U.S. Patent
4,610,678 issued to Weisman, et al. on September 9, 1986; U.S.
Patent 4,673,402 issued to Weisman, et al. on June 16, 1987; and

" European Patent Application EP-A-254,476 assigned to The Procter &
Gamble Company, published January 27, 1988, the disclosures of which
are incorporated by reference herein.

The first patent 1listed, U.S. Patent 4,610,678, teaches
flexible, high density absorbent structures that comprise a mixture
of hydrophilic fibers and particles of absorbent gellihg material.
The stryctures are substantially unbonded. (That is, they have a
relatively low number of fiber/fiber bonds and fiber/absorbent
gelling material particle bonds). This is accomplished by avoiding
the exposure of the fibers and hydroge! particles to water or
humidity. The structures are compressed to a density of from about
0.15 to about 1 g/cm3. The absence of bonding allows these
structures to quickly regain volume upon initial wetting and to more
fully exploit the absorbent capacity of absorbent gelling materials.
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BFeft- 45737986 ji ssued to Mnetola, et al. on March 4, 1986, or an
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partially atta

chani ca
contain blends of. crimped thermoplast1c flbers,

non-thermoplastic fibers, absorbent or superabsorbent fibers and
celiulosic fibers. However, the principal absorbent layer is a
conventional airfelt or cellulosic: fiber/airfelt structure.

Several other patents discussing the addition of thermoplastic
material to absorbent articles for various purposes include: U.S.
Patent 3,285,245 issued to Eldridge, et al.; U.S. Patent 3,545,441
issued to Gravdahl; U.S. Patent 3,976,074 issued to Fitzgerald, et
al.; U.S. Patent 4,047,531 issued to Karami; U.S. Patent 4,054,141
issued to Schwaiger, et al.; U.S. Patents 4,082,886 and 4,129,132
issued to Butterworth, et al.; U.S. Patent 4,214,582 issued to
Patel; and, U.S. Patent 4,219,024 issued to Patience, et al.

The patents describing the use of thermoplastic materials,
however, do not disclose absorbent articles which both have
absorbent material that has a reduced tendency to collapse when
wetted, and which optimizes the use of the core material therein.

Thus, a need exists for absorbent articles  with improved
absorbent cores which may optionally have particles of absorbent
gelling material " therein. In particular, a need exists for
absorbent articles having absorbent material that has a reduced
tendency to collapse when wetted, and optimizes the use of the core
material therein.

~ Therefore, it is an object of the present invention to provide
absorbent articles having the characteristics described above.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following



Tf%ﬁhh< ! The absorbent core 32 I s positioned between
-4 b icksheet 30. The absorbent core 32 provides the

ol n§tqual fluid and other body exudates. The
oig?@%ﬁ @ggenerally at least slightly conpressible (but

preferabxyunoL»chLaQS|d ), conformabl e, and non-irritating to the user's
ski n. . The absor bent aore 32 used ip the present invention is referred
to as a “~gFem = is particular core arrangenent is shown in FIGS.
1-3 as a thin weldetigicapd e " £ BRI onifétich RHEP. tHe SadcBngny in
relatively thick sanitary napkin . bl ended absorbent ‘cofe

conpri ses a bat F*¥MSper s, preferably in the form of a honpbgeneous
blend of fibers. The blended core 32 is conprised of at |east two groups
(or types) of fibers. These include a first group (or type) of |ow

deni er, SUMMARY OF THE INVENTION

In accordance with the present invention, an absorbent article,
such as a diaper, a sanitary napkin, or an adult incontinence
device, or the like which has an absorbent core comprised of blends
of different types of fibers.

The absorbent article preferably comprises a liquid pervious
topsheet, a liquid impervious backsheet joined to the topsheet, a
biended absorbent core positioned between the topsheet and the
backsheet, and an acquisition layer. The absorbent core comprises a
homogeneous blend of fibers comprising a first group of short, low
denier, hydrophilic fibers and a second group- of longer, higher
denier synthetic fibers. The first group of fibers is selected from
2 group comprising natural fibers, synthetic fibers or cross-1inked
cellulose fibers. The second group of fibers comprises between
about 5 and 90% of said absorbent core, by weight. The absorbent
core is compressed to a density of at least about 0.09 g/cm3 (1.5
g/in.2). :

The ‘blended core serves as the principal absorbent layer in the
absorbent article. The absorbent article does not rely on a
separate fluid transfer layer to keep :the absorbent core from
distorting (as does the Matthews, et al. sanitary napkin). The
blended core can be, and preferably is, compressed in the presence
of moisture. This creates bonds which provide the absorbent core
with increased structural integrity. The blended core contains a
sufficient number of moisture dnsensitive fibers to regain its
volume when first wetted in use even if the core material comes in
contact with moisture during manufacture. The crimped fibers also
entangle each other when the core is compressed. This entanglement
of fibers aids the core in retaining its density prior to use.
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, TIREE . The second group (or type) of
fibers codp5ﬁ§es~ffﬁﬁra% uty 5% preferably at | east about 10 or 20%to
about 90% of hg@@gw%ﬁg?l | onger noisture insensitive synthetic fibers.
The bl end| rhati* groups of fibers can be varied to produce the
propertiep Hesi+ed-for. dufflerent types of absorbent articles. (Al
per cent ages speC|f|ed in this descripgion are by weight unless stated
ot herw se™= ~THre—f¥ group of fibers can conprise natural fibers

such as IEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top plan view of a pfeferred sanitary napkin
embodiment of the present invention.

Figure 2 is a simplified transverse cross-sectional view taken
along line 2-2 of Figure 1.

Figure 3 is a simplified transverse cross-sectional view
similar to that of Figure 2, showing an alternative arrangement of
the components of the sanitary napkin.

Figures 4-6 are top plan and simplified cross-sectional views
along lines 5-5 and 6-6, respectively, of a thick san1tary napkin
with a profiled shape.

Figure 7 is a simplified schematic view of a topsheet material
which comprises an apertured film with entangled nonwoven fibers.

Figure 8 is an exploded perspective view sﬁowing the assembly
of a sanitary napkin which contains extensible components.

Figure 9 is a schematic cross sectional view of a portion of a
blended absorbent core that is provided with a plurality of ribs.

- €D _DESCRIPTION OF: 4}

1. Introduction.
L
The present invention relates to absorbent articles such as
diapers, sanitary napkins, adult incontinence devices, and the Tike,
which have absorbent cores comprised of blends of different types of
fibers.

The term "absorbent article”, as used herein, refers to
articles which absorb and contain body exudates. More specifically,
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or otherwise restored or reused as an absorbent article.) In the
preferred embodiment illustrated, the absorbent article is a

sanitary napkin designated 20.

The term “sanitary napkin", as used herein, refers to an
article which is worn by females adjacent to the pudendal region
that is intended to absorb and contain the various exudates which
‘are discharged from the body (e.g., blood, menses, and urine). The
present invention, however, is not limited to the particular types
or configurations of absorbent articlies shown in the drawings.

The sanitary napkin 20 has two surfaces, a body-contacting
surface or "body surface" 20A and a garment surface 20B. The
sanitary napkin 20 is shown in FIG. 1 as viewed from its body
surface 20A. The body surface 20A is intended to be worn adjacent
to the body of the wearer. The garment surface 20B of the sanitary
napkin 20 (shown in FIG. 2) is on the opposite side and is intended
to be placed adjacent to the wearer’s undergarments when the
sanitary napkip 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline L and a transverse centerline T. The term
"longitudinal®, as used herein, refers to a line, axis or direction
in the plane of the sanitary napkin 20 that is generally aligned
with (e.g., approximately parallel to) a vertical plane which
bisects a standing wearer into left and right body halves ‘when the
sanitary napkin 20 is worn. The terms "transverse" or "lateral"
used herein, are interchangeable, and refer to a line, axis or
direction which 1ies within the plane of the sanitary napkin 20 that
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rection. FIG. ]

shows that the sanitary napkin 20 also has two spaced apart
longitudinal or side edges 22 and two spaced apart transverse or end
edges (or "ends") 24, which together form the periphery 26 of the
sanitary napkin 20,

The sanitary napkin 20 can be of any thickness, including
relatively thick or relatively thin. The embodiment of the sanitary
napkin 20 shown in Figures 1-3 of  the drawings is intended to be an
example of a relatively thin sanitary napkin. It should be
understood, however, when viewing these figures the number of layers
of material shown cause the sanitary napkin 20 to appear much
thicker than it actually is. A "thin" sanitary napkin 20 preferably
has a caliper of less than about 3 millimeters. The thin sanitary
napkin 20 shown should aiso preferably be relatively flexible, so
that it is comfortable for the wearer.

FIG. 2 shows the individual components of the sanitary napkin.
The sanitary napkin 20 of the present invention generally comprises
at least three primary components. These inciude a liquid pervious
topsheet 28, a liquid impervious backsheet (or "barrier means®) 30,
and an absorbent core 32. The absorbent core 32 is positioned
between the topsheet 28 and the backsheet 30. The sanitary napkin
20 shown in FIG. 2 preferably aiso comprises a liquid pervious
-acquisition layer (or atquisition sheet) 34. The acquisition layer
34 may be a separate élement.positioned between the topsheet 28 and
the absorbent core 32, or it may comprise'part.of the topsheet 28 or
part of the core 32. The sanitary napkin 20 preferably also
includes optional side flaps or "wings" 36 that are folded around
the crotch portion of the v}earer's panties. The sanitary napkin 20
shown also has an adhesive fastening means 38 for attaching the
sanitary napkin 20 to the undergarment of the wearer. Removable
release liners 40 cover the adhesive fastening means 38 to keep the
adhesive from sticking to a surface other than the crotch portion of
‘the undergarment prior to use. :

2. ndividual Compone of the Ab ent icle.

are



ﬂ%%@ﬁﬁ?:e as the fibers of the acquisition |layer 34. (Fiber
pizef-g=y af e, however, not necessarily the sane. Sone
s} etc. are described bel ow.) The fibers in the
5 pre preferably longer than the fibers in the first
; efprably, the fibers in the second group of fibers are
1 ‘than or equal tp about 1/4 inclh (about 0.6 cm) long, and are nore
Y +—=thanR) or equal to abOut 1/2 inch (about 1.3 cm) |ong.

The denier of the fybap ﬁi\#\'au%h%?lﬁ@ﬁgm oFf Q4e ﬁhiar@eﬁﬁm 20" @18 RV be

greater than the denre In the first group of fibers. The
fibers in the s]é@'@ﬂdabr‘ﬂtﬂfeé?erf Aefaid. preferably have a denier per fil ament
of between about 4 or 4.5 and about 50 or 60, or nore preferably between

about 6 and about 40. mpre;gggﬁggﬁgky still, the denier is between about 12

or 15 and about 30, and'no betmeen about 12 and about 25.

The fibers in the second group of flbers are noi sture

The topsheet 28 comprises a ligquid pervious component that is

in close proximity to the skin of the user when the sanitary napkin
20 is in use. The topsheet 28 is preferably as compliant, soft
feeling, and non-irritating to the user’s skin as possible. The
topsheet 28 should further exhibit good strikethrough and a reduced
tendency to rewet, permitting bodily discharges to rapidly penetrate
it and flow toward the core 32, but not allowing such discharges to
flow back through the topsheet 28 to the skin of the wearer. The
topsheet 28 1is also preferably opague to mask menses and other
exudates that have penetrated the topsheet 28.

The topsheet 28 has two sides (or faces or surfaces), inciuding
a body-facing side 28A and a garment-facing side (or core-facing
side) 28B. The body-facing side 28A of the topsheet 28 generally
forms at least a portion of the body-contacting surface ("body
surface") 20A of the sanitary napkin 20. The topsheet 28 has two
longitudinal edges 28C and two end edges 28D. (A similar numbering
system will be used for the other components of the sanitary napkin.
That is, the side of the component facing the wearer’s body will be
designated by the number of the component and a reference letter
“A". The side facing the wearer’s undergarments will be designated
by the number of the component and the letter *B". The side and end
edges will be designated by the number of the component and the
reference letters *C" and "D" respectively.)

A suitable topsheet 28 may be manufactured from a wide range of
materials including, but not 1imited to woven and nonwoven
materials, apertured formed thermoplastic films, apertured plastic
films, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, and thermoplastic scrims. Suitable
woven and nonwoven materials for use in the topsheet 28 can be
comprised of natural fibers (e.g., wood or cotton fibers), synthetic
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Suitable formed films are described in U.S. Patent 3,929,135
issued to Thompson on 'December 30, 1975, U.S. Patent 4,324,426
issued to Mullane et al. on April 13, 1982, U.S. Patent 4,342,314
issued to Radel et al. on August 3, 1982, U.S. Patent 4,463,045
issued to Ahr, et al. on July 31, 1984, and U.S. Patent 5,006,394
issued to Baird on April 9, 1991, Additional suitable formed and
hydro-formed films are described in U.S. Patents 4,609,518,
4,629,643, 4,695,422, 4,772,444, 4,778,644, and 4,839,216 issued to
Curro, et al., U.S. Patent 4,637,819 issued to Ouellette, et al. In
other embodiments, the topsheet 28 may comprise a nonwoven material
overlying a plastic film. Such a topsheet .is described in greater
detail in U.S. Patent Application Serial No. 07/794,745 filed by
Aziz, et al. on November 19, 1991. Still other materials suitable
for use as a topsheet are described in U.S. Patent 4,775,579 issued
to Hagy, et al. on October 4, 1988, U.S. Patent 5,023,124 issued to
Kobayashi on June 11, 1991 and in European Patent Application O 304
617 A2 published March 1, 1989 in the name. of Suda, et al.

In another embodiment (shown in Figure 7), the topsheet 28 may
comprise fiber-entangled film. The term "fiber-entangled film"
refers «to apertured films having fibers entangled in and around
their apertures 29. The apertured film of such a topsheet could
comprise any of the films or scrims described above. The film has
nonwoven fibers 42’ mechanically or thermo-mechanically entangled
therewith. The fibers are preferably entangled along or from the
direction of the core-facing side 288. The fiber-entangled topsheet
28 material provides more intimate contact between the apertured
film 27 and the nonwoven fibers 42’. This can create advantages of
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improved liquid transport through the film to the fibers 42’ and the
underlying layers such as the absorbent core 32 or the acquisition
layer 34. It may also brovide improved comfort since the film 27
will be less likely to separate from the underlying entangled fibers
42', thereby preventing the film 27 from moving into the crevices of
the wearer’s body.

In still another preferred embodiment (shown in Figure 8), the
sanitary napkin 20 is comprised of components that are extensible
(i.e., capable of stretching, particularly in the 1longitudinal
direction) when the sanitary napkin is worn. Preferably, the
sanitary napkin 20 is capable of elongating between about 15% and
about 40% of its unstretched length. This extensibility provides
better in-use fit, sustained attachment to the wearer’'s
undergarments, comfort, and decreased staining. In other
embodiments, only limited portions of the components of the sanitary
napkin 20 need be capable of stretching.

One type of topsheet 28 for use in the embodiment shown in
Figure 8 can be made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. Suitable processes for ring rolling or
“pre-corrugating” are described in U.S. Patent 4,107,364 issued to
Sisson on August 15, 1978, U.S. Patent 4,834,741 issued to Sabee on
May 30, 1989 and in the following PCT Patent applications, all
published on September 17, 1992: Publication Nos. W0 92/25444
published in the name of Gerald M. Weber et al.; WO 92/15446
published in the name of -Kenneth B. Buell et al.; and, W0 92/15445
published in the name of Gerald M. Weber et al. on September 17,
1992. The fold lines in the corrugations of the topsheet should run
in the transverse direction so the topsheet 1is longitudinally
extensible. Such a topsheet is described in greater detail in the
following U.S. patent applications which were filed on July 23,
1991: Serial No. 07/734,404 filed in the names of Thompson, et al.;
U.S. Patent Application Serial No. 07/734,392 filed in the names of
Thompson, et al.; and, Serial No. 07/734,405 filed in the names of
Buenger, et al. These latter three patent applications may be
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greater detai IThis agnsbe accomplished by any of the common techniques well known
to those skilled in the art. Suitable methods for treating the
topsheet with a surfactant are described in a number of references,
including U.S. Patents 4,950,264 and 5,009,653 issued to Osborn, and
in U.S. Patent Application Serial No. 07/794,745 filed by Aziz, et
al. on November 19, 1991. The latter patent application teaches
treating the apertured film component of & nonwoven/apertured
thermoplastic formed film topsheet with a surfactant. The
surfactant is preferably incorporated into the resin used to make
the thermoplastic formed film.

Treatfng the topsheet 28 with a surfactant renders the surface
of the topsheet 28 more hydrophilic. This results in liquid
penetrating the topsheet 28 faster than it would if the topsheei
vere not treated. This diminishes the .1ikelihood that body fluids
will flow off topsheet 28 rather than being drained through the
topsheet 28.

B. The Acquisition Layer.

-The acquisition layer .(or "acquisition/distribution layer", or
acquisition sheet”) 34 is shown in Figure 2. It is positioned
between the topsheet 28 and (at least a portion of) the absorbent
core 32.

In the embodiment shown in Figure 2, the acquisition layer 34
is a folded sheet of nonwoven material. It should be understood,
however, that the acquisition layer 34 need not be a folded sheet.
The terms "layer" or "web", as used herein, include, but are not
limited to single unfolded sheets, foided sheets, strips of
material, loose or bonded fibers, multiple layers or laminates of
material, or other combinations of such materials. These two terms
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are thus, not limited to single unfolded layers or sheets of
material.

In Figure 2, the acquisition layer 34 is a “"double" z-folded
sheet. The sheet 34, is more specifically folded so that when the
sanitary napkin is cut along the transverse line, the left half of
the folded sheet appears as a reverse "z" in cross section and the
right half appears as a "z". The sheet 34 is preferably folded so
that it has an upper portion 54 that appears as a rectangular strip
in plan view. Such a folded arrangement is described in greater
detail in U.S. Patent Application Serial No. 07/605,583 filed on
October 29, 1990 in the name of Visscher, et al.

Figure 3 is a simplified cross-sectional view similar to that
of Figure 2, showing an alternative arrangement of the components of
the sanitary napkin 20. In Figure 3, rather than being a separate
layer that is located on top of the core 32, the acquisition layer
34 is an integral layer (or component) that comprises the top layer
of a laminated absorbent core 32 structure.

The acquisition layer 34 serves to improve wicking of exudates
over and into the absorbent core 32. The combination of the
acquisition layer 34 and the topsheet 28 also provides the sanitary
napkin with the enhanced gush acquisition and enhanced wipe
acquisition described in greater detail in. U.S. Patents 4,950,264
and 5,009,653 issued to Osborn. (Thus, the acquisition layer 34 may
be referred to as a "wipe acquisition sheet".)

The acquisition layer 34 should have several characteristics.
The aqquisition layer 34 should be 1liquid permeable. The
acquisition layer 34 is also preferably compliant, soft feeling, and
non-irritating to the user’s skin. It can be made from any
materials that are capable of dispersing exudates as described in
the patents listed above issued to Osborn. The materials are
preferably also capable of having the topsheet 28 fused to -them.
The acquisition layer 34 may alsc be provided with stretch
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t heir include treating them with a surfactant. The fibers can be treated
by spraying the material comprising the acquisition layer with a
surfactant or immersing the material into the surfactant. A more
detailed discussion of such a treatment and hydrophilicity is
contained in U.S. Patents 4,988,344 and 4,988,345 issued to Reising,
et al. and to Reising, respectively. The hydrophilicity of these
fibers allows the acquisition layer 34 to draw liquid exudates
through the topsheet 28 from below.

The acquisition layer 34 may be comprised of woven or nonwoven
materials. These materials may be synthetic, or partially synthetic
and partially natural materials. Suitable synthetic fibers include
polyester, polypropylene, polyethylene, nylon, viscous rayon fibers,
or cellulose acetate, with polyester fibers being preferred.
Suitable natural fibers include cotton, cellulose, or other natural
fibers. The acquisition layer 34 may also be at least partially
comprised of cross-linked cellulose fibers. Suitable cross-1inked
cellulose fibers are described in U.S. Patent 4,888,093, issued
December 19, 1989 to Cook, et al.; U.S. Patent 4,822,543, issued
April 18, 1989 to Dean, et al.; U.S. Patent 4,889,595, issued
December 26, 1989 to Schoggen, et al.; U.S. Patent 4,898,642, issued
February 6, 1990 to Moore, et al.; and U.S. Patent 4,935,022 issued
June 19y 1990 to Lash et al. The acquisition layer 34 may also be
comprised of capillary channel fibers (that is, fibers having
channels formed therein, préferab]y, on their exterior surfaces).
Such fibers are described in greater detail in EPO Patent
Application 0 391,814 published October 10, 1990, and in the
Capillary Channel fiber patent appiications. The acquisition layer
34 can also be comprised of combinations of the above materials,
such as blends of fibers similar to those described below for use in
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as oriented primarily " in a single direction. Typ1ca1ly, the
acquisition layer 34 can be manufactured with its fibers oriented in
the machine direction (MD). The acquisition tayer 34 can be placed
in the product with most of the fibers 42 oriented in the
longitudinal direction. (That is, the fibers 42 are generally
parallel to the longitudinal centeriine L of the sanitary napkin
20). The phrase "generally parallel" to the longitudinal centerline
(and similar phrases) as used herein, is intended to include fibers
that angle away from the longitudinal centerline. These fibers are
considered to be generally parallel as long as they are oriented
more in the longitudinal direction than the transverse direction.
The orientation of the fibers 42 of the acquisition layer 34 causes
liquid exudates deposited on the acquisition layer 34 to
preferentially wick and be distributed toward the ends 32D of the
absorbent core 32. '

as high

The acquisition layer 34 may be any suitable size. ' The
acquisition layer 34 need not extend the full width of the absorbent
core 32. The acquiéition jayer 34 can, for instance, be in the form
of a strip positioned similarly to (and of a size similar to) the
upper portion 54 of the z-folded sheet shown in Figures 1 and 2.

- - The acquisition layer 34, if nonwoven, can be made by a number
of different processes. These include, but are not limited to the
following: meltblown, spunbonded, carded; the latter including, in
order of preference, thermally-bonded, through-air bonded, powder
bonded, latex-bonded, solvent bonded, or spuniaced. The 1latter
processes may be preferred because it is easier to orient the fibers
in a single direction in such processes.

In one preferred embodiment, the acquisition layer 34 comprises
a spunlace nonwoven web comprised of permanently wettable fibers.
Preferably, the acquisition layer 34 is a 30 g/yard? (35 g/m?)
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Company of Walpole, Massachusetts. The spunlace nonwoven web is
formed in such a way that most of the fibers are oriented in a
single direction.

"The fibers of this preferred acquisition layer 34 material are:
made of a PET resin and are coated with a proprietary permanently
wettable finish known as CELWET. These fibers are available from
the Hoechst Celanese Corporation of Charlotte, North Carolina. The
CELWET finish is particularly preferred for use in sanitary napkins
having a topsheet 28 comprising an apertured film or scrim with
hydro-entangled nonwoven fibers because fibers coated with it remain
extremely hydrophilic after hydro-entangling processes, and
therefore, wick blood very well. -

The topsheet 28 is secured in contact with the acquisition
layer 34. This relationship results in liquid penetrating topsheet
28 faster. In conventional products, the topsheet 28 is initially
maintained in contact with the underlying layer by applying adhesive
between the underiying layer and the topsheet 28.

In the embodiments of the present invention shown in FIGS. 1-3
of the drawings, the topsheet 28 is joined in a face-to-face
relationship with the underlying acquisition layer 34 by fusion
bonding the topsheet 28 and the acquisition layer 34. The faces of
the topsheet .28 and the acquisition layer 34 are fused on those
portions of the respective faces that are on the main body portion
21 of the sanitary napkin which are inboard of any 1iquid
impervidus seam, such as the seam 64 around the periphery 26 of the
sanitary napkin 20. (The term “inboard" means toward the
intersection of the longitudinal and transverse centerlines.)

The fusion of the topsheet 28 and the acquisition layer 34 can
be accomplished by heat and/or pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, and the iike. Pressure can be applied in
any suitable manner, such as by moving the two components between
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suitable for tJﬁh@ of the following patents: U.S. Patent 4,430,148 Schaefer, U.S.
Patent 4,515,595 Kievit, et al., U.S. Patent 4,531,999 Persson, et
al., U.S. Patents 4,710,189 and 4,808,252 issued to Lash, U.S.
Patent 4,823,783 Willhite, Jr., et al. and U.S. Patents 4,854,984
and 4,919,756 issued to Ball, et al.

The fusion bonding preferably comprises a pattern of individual
fusion bonds 44. The individual bonds 44 can be of any plan view
shape. For instance, the bonds 44 can be in the form of straight or
curved lines, geometric shapes such as circles, squares, rectangles,
diamonds, and the like, or irregular shapes. The bonds 44 can be
arranged in many different manners.

Figure 1 shows one preferred bonding pattern. The fusion bonds
44 comprise discrete points of attachment which comprise circular
bonds. The bonds 44 are arranged in a pattern that is preferably
distributed over the entire body surface 20A of the main body
portion 21 of the sanitary napkin. {The main body portion 21 is the
part of the sanitary napkin from which the flaps extend.) The
- bonding pattern shown in Figure 1 comprises a .plurality of larger
bonds 44A and a pluratity of small bonds 44B. The large bonds 44A
are positioned in the longitudinal central region 46 of the sanitary
napkin. The smaller bonds 44B are positioned in the longitudinal
side regdons 48 of the sanitary napkin.

The topsheet 28 and acquisition layer 34 (or other underlying
layer) may also be secured at least partially by any other suitable
attachment means or combinations of such other means and the above
attachment means. The topsheet 28 and the acquisition layer 34 can
also be at least partially attached by any means known in the art,
such as by adhesives.
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If adhesives are used, the adhesives_“can be applied in a
uniform continuous layer, a patterned layer, or an array of separate
lines, spirals, or spots of adhesive. The adhesive attachment
preferably comprises an open pattern network of filaments of
adhesive as is disclosed in U.S. Patent 4,573,986 issued to
Minetola, et al. on March 4, 1986, or an opeh pattern network of
filaments comprising several lines of adhesive filaments swirled
into a spiral pattern as illustrated by the apparatus and method
shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7,
1975; U.S. Patent 4,785,996 issued to Zieker, et al. on November 22,
1978; and U.S. Patent 4,842,666 issued to Werenicz on June 27, 1989.
Suitable adhesives are manufactured by the Findley Adhesives
Incorporated of EIm Grove, Wisconsin and marketed as H-1077 or
H-1137.

In still other embodiments, the topsheet 28 and acquisition
layer 34 may be at Tleast partially at;ached by mechanical and
thermo-mechanical entanglement.

C. The Absorbent Core.

The absorbent core 32 is positioned between the topsheet 28 and
the backsheet 30. The absorbent core 32 provides the means for
absorbing menstrual fluid and other body exudates. The absorbent
core 32 is generally at least slightly compressible (but.preferably
not collapsible), conformable, and non-irritating to the user’s
skin.

The absorbent core 32 used in the present invention is referred
to as a "blended" core. This particular core arrangement is shown
in FIGS. 1-3 as a thin web for use in thin products, and in FIGS.
4-6 in a relatively thick sanitary napkin 20.

The blended absorbent core 32 comprises a batt of fibers,
preferably in the form of a homogeneous blend of fibers. The
biended core 32 is comprised of at least two groups (or types) of
fibers. These include a first group (or type) of low denier,
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The first group of fibers can comprise natural fibers such as
cotton, or (cellulose which may be in the form of comminuted wood
pulp fibers known as airfelt). The first group of fibers can
alternatively or additionally comprise synthetic fibers, including
but not 1limited to, PET, polypropylene, polyethylene, rayon,
chemical thermal mechanical pulp (or "CTMP" or TMP"), ground wood,
or chemically modified fibers, such as cross-linked cellulosé
fibers. The fibers in the first group of fibers are either
inherently hydrophilic, or they may be rendered hydrophilic by
treating them in any of the manners described previously to render
them hydrophitic.

Performance is improved by selecting a relatively stiff fiber
which maintains a substantial portion of its compression resistance
when wetted for the fibers in the first group. (That is, the fibers
should have a high compressive modulus.) Preferably, the fibers
selected are both compression resistant under wet and dry
conditions, and are wet and dry resilient (i.e., they tend to both
resist . comprgssion and to spring back when compressed).
Cross-linked cellulose fibers are especially preferred for these
criteria. (It is understood, however, that cross-linked cellulose
fibers sare sufficiently .modified that they may no longer be
considered as either cellulosic, or as natural fibers, per se.)

The second group of fibers should also be of high compressive
modulus and should maintain a relatively high modulus when wetted.
The second group of fibers should also preferably be wet and: dry
resilient. Suitable fibers include, but are not limited to
synthetic fibers comprised of any of those materials specified above
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as being suitable for use as the fibers of the acquisition layer 34.

(Fiber lengths, denier, etc. are, however, not necessarily the same.

Some preferred fiber lengths, etc. are described below.)

The fibers in the second group of fibers are preferably longer
than the fibers in the first group of fibers. Preferably, the
fibers in the second group of fibers are greater than or equal to
about 1/4 inch (about 0.6 cm.) long, and are more preferably greater
than or equal to about 1/2 inch (about 1.3 cm.) long. The denier of
the fibers in the second group of fibers is preferably greater than
the denier of the fibers in the first group of fibers. The fibers
in the second group of fibers preferably have a denier per filament
of between about 4 or 4.5 and about 50 or 60, or more preferably
between about 6 and about 40. More preferably still, the denier is
between about 12 or 15 and about 30, and most preferably between
about 12 and about 25.

The fibers in the second group of fibers are moisture
insensitive. That is, the fibers in this group are not subtantially
. affected by the presence of moisture {(and, thus, will not collapse
when wetted). These fibers may transport liguids along their
surfaces, however. The fibers in the second group may be
ﬁydrophilic, hydrophobic; or partially hydrophilic and partiaily
hydrophobic. The fibers in 'the second group of fibers preferably
have at least some.hydrophilic component (which may be a cellulosic
component). The fibers in the second group of fibers can be
provided with a hydrophilic component in a number of suitable ways.
These include, but are not limited to coating or treating the fibers
to render them, or at least their surfaces, hydrophilic.

One suitable type of synthetic fibers for use in the second
group of fibers are .crimped polyester fibers. Other suitable
synthetic fibers are available from Eastman Kodak Textile Fibers
Division Kingsport, TN as the KODEL 200 and 400 Series PET fibers.
One suitable type of synthetic binder fiber is the KODEL 410 fiber.
A suitable poneﬁfer fiber is the KODEL 431 fiber. These KODEL
fibers are preferably crimped at a crimping frequency of between
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In an alternative embodiment, it is possible to replace the
natural fibers in the first group of fibers with very short, tow
denier, synthetic fibers (with hydrophilic surfaces). The blended
core 32 in this situation would consist of short, low denier,
hydrophilic first group of synthetic fibers (such as polyester

fibers with a CELWET finish) and long, high denier second group of
synthetic fibers.

Such a blended core may, and preferably does, also contain

particles of hydrogel-forming polymer gelling agents to increase the
absorptive capacity of the core.

The polymeric gelling agent which is employed in the absorbent
core 32 will generally comprise particles of a hydrogel-forming
polymer material. The term “particles", as used herein, can refer
“to particles in any form, such as in the form of peliets, flakes, or
fibers. The characteristics of preferred types of polymer materials
-used therein, .and types of methods which can be used for preparing
these polymer particles) are described in greater detail in U.S.
Patent 4,673,402 issued to Weisman, et al, U.S. Patent 5,009,653
issued $0 Osborn and the patents incorporated by reference in those

patents, the disclosures of which are all incorporated by reference
herein.

In one preferred embodiment, the hydrogel-forming polymer
gelling agents comprise "high-speed” absorbent gelling materials.
The term "high-speed” absorbent gelling materials, as used herein,
means those absorbent gelling materials that are capable of
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July 23, 1992. In alternative embodiments, it is also possible for

the high-speed absorbent gelling materials to be mixed with other

types (or ordinary speed) absorbent gelling materials.

~ Preferably, in the embodiment described immediately above, the
high-speed absorbent gelling materials are in fibrous form. Such
fibers (though not necessarily high-speed fibrous absorbent gelling
materials) are discussed more fully in U.S. Patent 4,855,179, issued
August 8, 1989, to Bourland, et al. The term "fibrous absorbent
gelling materials”, as used herein, is intended to include absorbent
gelling materials in the form of fibers that are comprised entirely
of absorbent gelling material and bi-component fibers that are
comprised at least partially of other materials which have their
surfaces coated with absorbent gelling materials. Suitable fibrous
absorbent gelling materials include an acrylic fibrous material
available under the tradename Lanseal F -from the Choli Company,
LTD., of Higashi, Osaka, Japan, and a carboxymethylcellulose fibrous
material available under the tradename Aqualon C from Hercules, Inc.
Suitable high speed fibrous absorbent gelling materials are known as
FIBERSORB SA7000 or SA7200 formerly manufactured by Arco Chemical
Company of Newton Square, Pennsylvania.

Tha effective utilization of hydrogel-forming polymer gelling
agents is believed to be improved in such a blended core. The use
of higher concentrations of hydrogel-forming polymer gelling agents
may also be possible.

The blended absorbent core 32 is preferably compressed to a
density of at least about 1.5 g/cubic inch (about 0.09 g/cm3). The
biended core 32 may be compressed to densities at least as high as
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The blended core 32 may be compressed to densities as high as
about 0.35 g/cm3 to about 0.40 g/cm3. These higher density cores
may become rather stiff, however. Therefore, if the core is
compressed to densities of about 0.35 g/cm3 to about 0.40 g/cm3, it
is preferably mechanically flexed or otherwise manipulated to make
it more flexible before it is placed in use.

Densification may be applied to the entire absorbent core 32 or
only to selected portions. Patterned densification allows tailoring
of the fluid handling properties to a specific need. For example,
the density may be very low in the fluid target area to maximize
fluid acquisition speed, and density may be very high near the core
edges to maximize fluid wicking.

In one particularly preferred embodiment, the improved
absorbent core 32 is an air-laid blend comprised of approximately
15% of 0.5 inch long, 15 denier per filament crimped polyester
fibers and approximately 85% of cross-linked cellulose fibers. The
polyester fibers are preferably crimped at a crimping frequency of
about 6 crimps per linear inch {i.e., per 2.5 cm.). The fibers are
preferably crimped at a crimping angle of about 900. The core 32 is
preferably compressed to a density of about 1 g/cubic inch (about
0.06 g/cm3). |

The. absorbent core 32 may optionally be sprayed with latex to
give the core added integrity. Latex may be applied by spraying it
on one or both faces of the core. One latex suitable for this
purpose is known as TR 520  avaiiable from Rhom & Haas of

Philadelphia, Pa. The latex may be heated until it cross-links or
cures.
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those known commerciafﬁy as Brij 76, PEGOSPERSE 200ML, and PLURONIC
L92. The surfactant can be applied in any suitable manner.
Preferably, the surfactant is appiied by spraying it on the
body-facing side 32A of the absorbent core.

Figure 9 shows that the core 32 may also optionally be provided
with a plurality of spaced compressed areas 70 that have ribs 72
therebetween. The ribs 72 are preferably generally oriented in the
longitudinal direction. The compressed areas 70 promote wicking of
fluids along their length. The compressed areas 70 can be formed by

any process suitable for compressing a web. The core 32, thus, has

a density differential between the compressed areas 70 and the ribs
72. The core 32 shown in FIG. 9 should have at least one region
(i.e., either the compressed areas 70 or the ribs 72) that is
compressed to the ‘densities specified herein. Preferably, both
regions are within the density ranges specified herein.

The blended absorbent core 32 can be used as the entire core or
it can be used as one or more layers in a layered construction. The
blended -absorbent core 32 can be used with or without the
acquisition layer 34.

Figures 4-6 show an examp]e.of-a core 32 in which layers of
core material are used to produce a “profiled" sanitary napkin 20.
The profiled sanitary napkin 20 is thicker in the center of the
sanitary napkin and tapers so it becomes thinner toward the edges 22
and 24. Figures 5 and 6 show that such a profiled sanitary napkin
20 can be made by stacking layers having relatively large length and
width dimensions on top of those with smaller length and widths (or
vice versa).

ose
of
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all cellulose or cellulose/hydrogel-forming polymer material blends.
The layers could also have differing fiber and/or absorbent gelling
material content. For example, a higher percentage of absorbent
gelling material could be provided in the lower layers to provide
additional liquid storage capacity. '

The blended absorbent core 32 is believed to provide enhanced
performance. The blended absorbent core is believed to provide
improved fluid acquisition speed and absorptivé capacity. These
improvements are believed to result in reduced Jeakage. The
absorbent core can also be made smalier and thinner to make the
article more comfortable and discrete to wear. The strength of the
core is also believed to be improved because of the longer crimped
synthetic fiber content. These improved characteristics are
believed to be due to a number of factoys.

Absorbent cores of the subject composition have a lower wet
density than cores composed entirely of celiulose. The lower wet
density results from the presence of the synthetic fibers. Water is
not absorbed into the synthetic fibers, therefore, the modulus of
the fibers does not change when wetted and they do not toi]apse.
Wetting of the cellulose fibers causes the fiber-to-fiber hydrogen
bonds in these fibers to release. The lower wet density provides
the blended absorbent core with improved fluid acquisition speed and
higher absorptive capacity. The Tlower wet density allows any
hydrogel-forming polymer materials included in the fiber matrix to
absorb a higher quantity of liquids since there is more room for the
polymer materials to swell. '

The first group of fibers is believed to aid in reducing
leakage. The blended core provides a quantity of small capillaries
which a core comprised of 100% of the type of fibers described as
being suitable for use as the second group of fibers would not have.
These smaller capilliaries allow the core to pull liquids through the
topsheet and away from the wearer’s skin. This improves leakage
performance due to a reduction in the volume of fluid which can exit
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tissue. A wicking capability. This capability results from the small
capillaries mentioned above.. This capillarity can be enhanced by
densification of the core. The cellulose allows the core to be
maintained at a high density when dry "that is generally not
achievable with pure synthetics. The presence of the synthetic
fibers allows the portions of the core that are wetted to expand.
This reduces the density of these wetted portions. The neighboring
densified areas which are still dry have a high density. This
provides these neighboring dry areas with small capiliaries. The
liquids will, as a result, tend to wick into these neighboring
areas. This maintains absorptive capacity and acquisition speed,
and also dries the surface of the sanitary napkin.

The crimped synthetic fibers are believed to provide the core
with improved compression resistance and resiliency. The resiliency
maintains the void space in the core even after liquids are absorbed

- into the core and pressure is applied to the core. The void space
provides additional storage space for absorbed liquids. It also
provides additional space in which the absorbent gelling materials
can swell after taking in liquids.

The absorbent core 32 can additionally comprise any other types
of materials used in the art in absorbent articles. Examples of
suitable additional core materials include creped cellulose wadding,
peat moss, etc., or any eguivalent material or combinations of
materials.

The characteristics of other types of absorbent cores are
described in greater detail 1in the patents and documents
incorporated by reference herein. Additional characteristics are
described in the patents and other documents incorporated by
reference in those documents. The disclosures of all of these
references are incorporated herein. In addition, other suitable
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The sanitary napkin {or other absorbent article) 20 could also
include any additional Tlayers or other components such as are
described in the patents incorporated by reference. For example,
the absorbent article may comprise an acquisition layer or patch of
cross-linked cellulose fibers positioned between the topsheet 28 and
the absorbent core 32.

L I's manufactured by Mnsanto Chenica

B. The Backsheet

The backsheet 30 is impervious to liquids. The backsheet 30
serves to prevent menstrual fluid and other body exudates from
soiling the clothing of the user. Any material used in the art for
such purpose can be utilized herein. Suitable materials include -
embossed or nonembossed polyethylene films and laminated tissue. A
suitable polyethylene film is manufactured by Monsanto Chemical
Corporation and marketed in the trade as Film No. 8020.

In one alternative embodiment of the sanitary napkin 20
(typically in which the topsheet 28 overlays only the main body -
portion 21 and does not extend out to form the top surface of the
flaps 36 such as is described in U.S. Patent 5,007,906), the
backsheet 30 may be comprised of two layers. In such a case, the
backsheet 30 may comprise a first layer of lofted material that
forms the core-facing side 30A of the backsheet. The purpose of the
first layer is to provide a comfortable, non-irritating surface
against the body of the wearer. The lofted layer may be comprised
of any suitable material, such as a nonwoven material. Preferably,
the lofted layer comprises a hydrophobic nonwoven material. The
second layer may be disposed on the garment side 30B of the
backsheet 30, and may comprise a fluid impervious film. A low
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been found to work well as this second layer. A polyethylene film,
such as is sold by the Ethyl Corporation, Visqueen Division, under
model XP-39385 has been found particularly well suited for this
second layer. The backsheet 30 may also be made of a soft,
cloth-1ike material which is hydrophobic relative to the topsheet
28. A polyester or polyolefinic fiber backsheet 30 has been found
to work well. A particularly preferred soft, cloth-like backsheet
30 material is a laminate of a polyester nonwoven material and a
film such as described in U.S. Patent 4,476,180 issued to Wnuk on
October 9, 1984. -

In other embodiments, the backsheet 30 is extensible. A
particularly preferred extensible backsheet 30 is an extended
adhesive film Formula #198-338 manufactured by the Findiey Adhesives
Company of Wauwatosa, Wisconsin which is described in greater detail
in the Capillary Channel Fiber patent applications.

As shown in Figures 1 and 2, the topsheet 28 is preferably
secured to the backsheet 30 along a seam 64 around the periphery 26
of the sanitary napkin 20. -The seam 64 can be formed by any means
commoniy used in the art for this purpose such as by gluing,
crimping, or fusing. This is a preferred embodiment for ease of
construction. (Other means of uniting the various elements can be
used.) For instance, other possible embodiments include one in
which the absorbent core 32 is essentially completely wrapped with
topsheet 28 before it is placed on the backsheet 30. The sanitary
napkin 20 can also comprise an absorbent core which possesses
sufficient integrity to stand alone and is liquid pervious on one
surface while the other surface has been treated to render it liquid
impervious. '

Figures 1 and 2 also show the fasteners, such as adhesive
fastening means 38, which are adapted to secure the sanitary napkin
20 to the crotch region of an undergarment. Suitable adhesive
fasteners are described in greater detail in U.S. Patent 4,917,697.
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The adhesive fastening means 38 are covered by removable
release liners, designated 40. The pressure-sensitive adhesives
should be covered with release liners 40 to keep the adhesives from
sticking to extraneous surfaces prior to use. Suitable release
liners are described in U.S. Patent 4,917,697. A suitable wrapper
that both serves as a package for a sanitary napkin and as a cover
for adhesives on the sanitary napkin is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.

3. Alternative Embodiments.

While several preferred sanitary napkin embodiments of the
present invention have been described, numercus other types of
sanitary napkins are available and are disclosed in the literature.
These could be provided with the fused layers of the present
invention. These sanitary napkins include those disclosed in U.S.
Patent 4,285,343,' issued to McNair on August 25, 1981; U.S. Patents
4,589,876 and 4,687,478, issued to Van Tilburg on May 20, 1986 and
August 18, 1987 respectively; U.S. Patents 4,917,697 and 5,007,906
jssued to Osborn, et al. on April 17, 1990 and April 16, 1991,
respectively; and U.S. Patents 4,950,264 and 5,009,653 issued to
"Osborn on August 21, 1990 and April 23, 1991, respectively; in PCT
International Publication No. W0 92/07535 published in the name of
Visscher, et al. on May 14, 1992; and in U.S. Patent Application
Serial No. 07/915,133 filed July 23, 1992 by Osborn, et al.

The terms “pantiliner" or "panty liner" refer to absorbent
articles that are Tless bulky than sanitary napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners that could be provided
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M@FQ}W}&@E“@‘ ow the fasteners, such as adhesive fastening neans

.Figuréét

38, Wi secure the sanitary napkin 20 to the crotch

regi of ent . Suitabl e adhesive fasteners are described in
gr eat gr | Patent 4,917, 697.

28 Tre' th the present invention are not limted to

adhesifve attachnent “neaf Any type of 4astener used in the art can be used
for such—putp anple the sanf ary napkin 20 could be secured to

the wearer's upp&r Wé niﬁ%d&y arbpﬁrbgﬁ'?t&%rdé%@?%ehbﬁ&éH are disclosed in
U.S. Patent 4,738,676 entitled "Pantiliner" issued to Osborn on
April 19, 1988.

The term "incontinent article" refers to pads, undergarments
{pads held in blace by a suspension system of same type, such as a
belt, or the 1ike), inserts for absorbent articies, capacity
boosters for absorbent articles, briefs, bed pads, and the like,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided with
the blended absorbent core described herein are disclosed in U.S.
Patent 4,253,461 issued to Strickland, et al. on March 3, 1981; U.S.
Patents 4,597,760 and 4,597,761 issued to Buell; the above-mentioned
U.S. Patent 4,704,115; U.S. Patent 4,909,802 issued fo Ahr, et al.;
U.S. Patent 4,964,860 issued to Gipson, et al. on October 23, 1990;
and in U.S. Patent Application Serial No. 07/637,090 filed by Noel,
et al. on January 3, 1991, and in PCT International Publication No.
WO 92/11831 published in the name of Feist, et al on July 23, 1992.

The term “diaper" refers to a garment generally worn by infants
and incontinent persons which is drawn up between the legs and
fastened about the waist of the wearer. Suitable absorbent articles
at least some of which are in the form of diapers which could be
provided with a blended absorbent core are disclosed in U.S. Patent
Re.'26,152, issued to Duncan, et al. on January 31, 1967; U.S.
Patent 3,860,003 issued to Buell on January 14, 1975; U.S. Patent
4,610,678 issuyed to Weisman, et al. on September 9, 1986; U.S.
Patent 4,673,402 issued to Weisman, et al. on June 16, 1987; U.S.
Patent 4,695,278 issued to Lawson on September 22, 1987; U.S. Patent
4,704,115 issued to Buell on November 3, 1987; U.S. Patent 4,834,735
issued to Alemany, et al. on May 30, 1989; U.S. Patent 4,888,231
issued to Angstadt on December 19, 1989; and U.S. Patent 4,909,803
issued to Aziz, et al. on March 20, 1990.

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any coriesponding published
foreign patent applications), and publications mentioned throughout



4 entitled "Pressure-Sensitive Adhesive Fastener and
Sanme" issued to Battrell on August 7, 1990. The
ans 38 are covered by renovabl e rel ease |iners,
essure-sensitive adhesives should be covered with
keep the adhesives from sticking to extraneous

RS : se. Suitable rel e liners are described in U S
Pat ent 4, 917 697 A sui tabl e wapper th both serves as a package for a

sanitary napkl f pki
described in Uﬁhﬁggae?grr-]ﬁt‘iﬁi’%e Hé?eﬁdt?ﬁédrﬁﬁﬁtﬁﬂ‘ Hr“{gﬁer? ?éﬂfe aﬁ*egﬁ Dggelnb 3,
%

1985. 3. EXRreSSI¥athofe Eﬁﬁ%ﬁ‘?dman tgiever, t i PR 5@ ert:i’le peesuEents
sani tary napki nim*.ntpmtatmmy ofefehencpr deeein mud'ntmondM\lesd)eme geesentbed,

nuner ous ot her f s a e dp@pﬂ a sed in
the literature. it'Qflﬁ'gt:lgﬁcou ti Mrsgv%bﬂﬁww “&had e? Q“g%rsﬁo?éfﬁéhg
present i nvent i Smereiakly é!ﬁ?ﬁ PB %/'“HS?NP?]% qrnETQS'HEtst HS%@'*E %@FB%‘@dtﬁFhU S.
Pat ent 4, 285, 34d, distiusel the predéntr imventdopust 25, 1981; U.S. Patents

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.



U.S. Patent Application Serial
Csborn, et al.

. issued to Van Tilburg on May 20, 1986 and August
U. S. Patents 4,917,697 and 5, 007,906 issued to
17, 1990 and April 16, 1991, respectively;

and 5, 009, 653 issued to Gsborn on August 21, 1990
pectively; in PCT International Publication No. WO
blished in the name of Visscher, et al. on May 14, 1992;
07/915,133 filed July 23, 1992 by
The terns "pantiliner"” or "panty liner"” refer to

and
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absorbent articles that are | ess bul ky than sanitary napkins which are
generally worn by wonen between their nenstrual periods. Suitable

absorbent articles in the formof pantiliners that could be provided

WHAT IS CLAIMED IS:

1.

An absorbent core for an absorbent article, said absorbent core
charasierized in that it comprises a homogeneous blend of fibers
comprising a first group of hydrophilic fibers of a first length
and first denier and being selected from a group comprising natural
fibers, synthetic fibers or cross-linked cellulose fibers, and a
second group of longer, higher denier moisture insensitive
synthetic fibers, said second group of fibers comprising at least
about 5% of said absorbent core, by weight, and said absorbent core
has a density of at teast about 0.09 g/cm3.

The absorbent core of Claim 1 wherein the fibers in the first group
of fibers are selected from the group consisting of at least one of
the following types of fibers: cotton fibers, cellulose fibers,
airfelt, rayon, chemical thermal mechanical pulp, ground wood, and
cross-l1inked cellulose fibers.

The absorbent core according to either of the preceeding claims
wherein the fibers in the first group of fibers are compression
resistant, wet and dry resiiient,'less than 0.6 cm long, and have a
denier per filament of less than about 6.

The absorbent .core according to any of the preceeding claims
wherein the fibers in the second group of fibers are selected from
the group consisting of: (1) fibers consisting of at least one of
the follewing materials: polyester, polypropylene, polyethylene,
nylon, viscous rayon fibers, cellulose acetate; and (2) capillary
channel fibers.

The absorbent core according to any of the preceeding claims
wherein the fibers in the second group of fibers are compression
resistant, wet and dry resilient, greater than or equal to 0.6 cm
long, preferably greater than or equal to 1.3 cm long, have 3

D O 0 0



»i”dgﬂﬁﬁﬁ orbent core described herein are disclosed in U S
Pat ent % #38-6ro<entit|ed "Pantiliner" issued to Gsborn on April 19, 1988.
The tie ny article" refers to pads, undergarnents (pads held in
pl ace d §73@§§3%§?on ystem of sane type, such as a belt, or the like),
|nseﬁtiutor_ém§§w4ﬁﬂy rticles, capacity boosters for absorbent articles,

briefis, bed pads, and fhe |ike, regad@l ess of whether they are worn by
adul tis—er—et-her=1AeEORtT nent persons. Suitable incontinent articles that can
be provided with the bl ended absorbent core described herein are disclosed

in U S. Paten 4 u c h 981;
U S Patents Betéggfb?goﬁgnig&& & Bé%w&rf : Krtdaléi,’ p?&f&kblﬁ'%e%’dl;gvggnedﬁt i oned

| Ssue
U.S. Patent 43%043ng) duore Qreiﬂéé%ﬁ ée'%@‘ 8&2 ?@stfg“d t%‘dAm"e &timped, U s,
Pat ent 4, 964, B&fe_raﬁueait to cEimsiog, frequedcy of @twedne’s 368d 7.3@0; 1iaegk in U. S.

Patent Appl i caty eq, 3881 a NFimPifgORig1096F bedwaen 96° NCbo- .

6. The absorbent core according to any of the preceeding claims
wherein said second group of fibers comprise between 5% to 90%,
preferably between 10% to 90%, and more preferably between 10% to
30% of the weight of fibers in said absorbent core.

7. The absorbent core according to any of the preceeding claims
wherein said absorbent core has a density of greater than or equal
to 0.09 g/cm3 and less than or equal to about 0.25 g/cm3.

8. The absorbent core according to any of the prgceeding claims
wherein said absorbent core additionally comprises absorbent
hydrogel-forming polymer material. '

8. The absorbent core according to any of the preceeding claims
wherein when liquids are deposited on said absorbent core, portions
of said absorbent core that receive such liquids will become wetted
while the portions that surround the wetted portions will initially
be unwetted, and said wetted portions will tend to expand when
wetted 'so as to reduce the density of the wetted portions relative
to the surrounding unwetted portions so that said unwetted portions
will have smaller capillary spaces than said wetted portions and
said absorbent core will distribute liquids to adjacent unwetted
portions.

10. A method of making an absorbent core for an absorbent article, said
method comprising the steps of:

(a) providing a first group of fibers comprising hydrophilic
fibers selected from a group comprising natural fibers,
synthetic fibers or cross-linked cellulose fibers, said fibers

\_\_
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and in PCT International Publication No. WO
ane of Feist, et al on July 23, 1992. The

$92/11831 |p bT "Sne hth

term "di gpg ﬁg%@}) % arnment generally worn by infants and incontinent
persons W %ch |s rawn up ketween the | egs and fastened about the waist of
t he wear dr .t=Sui-t-able=absér lent articles at |east some of which are in the

f or m of dl épers whi ch coul ¢ be provized with a bl ended absorbent core are
di scl osedtT B8 PEfEHT"Re. 26, 152, issued to Duncan, et al. on January
31, 1967; U.S. Patent 3,860,003 i ssued to Buel | on January 14, 1975 u. S

Patent 4,610,678 I

Patent 4. 673, oo Rg nths %Smg') put 0.6 b FPLE v 1‘%§ 9%&? Pat ent
4,695, 278 i ssuedless thapsahoub$iSept enber 22, 1987; U.S. Patent 4,704,115
i ssued to BueII on Novenber 3, 1987; U.S. Patent 4,834,735 issued to

Aemany. ot SBuBse AR, e FC Prade PSRl st st 2
March 20, 1990 iﬂSEﬂSiﬂfMe santhetiss fikersohaving lengthsc areapen dhan abawti cati ons
(and any pat ent sgVglicgh ahd deRidroCpEOTibae ofelghedterablanc @bsuts BYNSEiaY
publi shed fibers in said second group of fibers being provided so that

they will comprising at least about 5% by weight of the total

weight of said first and second groups of fibers;

{c) blending the fibers in said first group of fibers and the
fibers in said second group of fibers into a web;

(d) compressing said web of blended fibers to a density of at
least about 0.09 g/cm3.
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for ei gjrn\@ LME’;{E)_IS}@’E ons), and publications nmentioned throughout
i

30 t q rd hereby i‘ncorporated by reference herein. It is

sf description”
expresislly dof MARMB9Z ed, [however, that any of the docunents incorporated by
r ef erjnqse herein teacH dr disclose the present invention. It is also
expr ess| y=not—adm-t+ed | that any of tB comercially available materials
or prciﬂycts descri bed hgrein teach or disclose the present invention.

T byt et e e B
R L T

ABSTRACT
HYGIENIC ABSORBENT ARTICLE HAVING BLENDED ABSORBENT CORE

An absorbent article, such as a diaper, sanitary napkin (20), adult incontinent device
which have absorbent cores (32) comprised of blends of different types of fibers are provided.
The absorbent articles preferably comprise a liquid pervious topsheet (28), a liquid impervious
backsheet (30) joined to the topsheet, a blended absorbent core positioned between the topsheet
and the backsheet, and an acquisition layer (34). The absorbent core comprises a homogeneous
blend of fibers comprising a first group of short, low denier, hydrophilic fibers and a second
group of longer, higher denier, moisture insensitive synthetic fibers. The first group of fibers
is selected from a group comprising natural fibers, synthetic fibers or cross-linked cellulose
fibers. The second gmoup.«f Fibers conprises. between about 5 and 90% of said absorbent core,
by weight. The absorbent core is compressed to a density of a least about 0.09 g/cm® (1.5/in.%).

FIGURE 2
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.VVVﬂ'ﬁfm 'Q@i JﬁSHEETl_ An absorbent core for an absor bent article, said
b

absof bpnt_ core cor’ﬁ'ﬁ’r'i sling a honogeneous bl end of fibers conprising a
firs gr@i&éﬁéﬁ‘@rt, | ow deni er, hydrophilic fibers selected fromthe
group gonpri sing nat};’ur:al fibers, hydrophilic synthetic fibers, or

crosg- Hinked certtitosg fibers, and a second group of |onger, higher denier,
nmoi sture—____insensitiive crinped synthetic fibers, said second group of
fibers conprising at | east about 5% of said absorbent core, by weight,
sai d absorbent core being conpr esse@/@ a substantially dry condition
to a density of at |east about 0.09 g/cnierr]. 2. The absorbent core
of Caim1 wherein the fibers in the, first group of fibers are
selected fromthe group consistin aft| east one of the foll ow ng
types of fibers: cotton fibers, cellulose fibers, 20 airfelt, rayon,
chem cal thermal nechanical pul p, ground wood, an’gz cross-1inked

cel lul ose fibers. 22
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j“%ﬁaccording to either. of the preceeding clains

; A= first group of fibers are conpression

resi st WE?M&R y,r63|lient, | ess than 0.6 cmlong, and have a

deni er | r #itanent ! Iess t han about 6. 4. . The absorbent core
accordiin ;Le—aﬁ¥meimlh£ preceedi ng cl ai ns wherein the fibers in the
second group of fibers ane selected from the group consisting of: (1)
fi ber s vomwststFmgrof—at==+east one of the follow ng materi al s:

pol yester, polypropylene, pol yet hyl ene, nyl on, viscous rayon fibers,
cel lul ose acetate; and (2) capillary channel fi bers. 5. The
absorbent core according to any ilthe preceedi ng cl ai ns wher ei n
the fibers in the second group of fifiers are conpression resi stant,
wet and dry resilient, greater than or equal to 0.6 cm | ong,
preferably greater than or equal to 1.3 cmlong, have a
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32 e et of between 4 and 60, preferably between 15

“and 3?ﬁ“’“‘ ‘ef erably between 15 and 25, and are

cri nped frequency of between 5 and 7 per
| i near crinping angle of between 70 to 90[err]. 6.
The absor! chgﬁ_ggggrdlng -to any of the preceeding clains
wherein sald second group off fi bers conprise between 5%to 90%
preferabltheLM&%ﬁ_lﬂ&hLo_Q.96 and nore preferably between 10%to 30%
of the weight of fibers in said absorbent core. 7. The absorbent core

according to any of the preceedlqgﬁ4clalns
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wherein s cot-e~has a density of greater than or equal to
0. 09 g/crﬂé“gﬂm HF or equal to about 0.25 g/cnferr]. 8. The
absorbent | cjore according {to any of the greceagdt Jolees Gh a“i“gg-;: — Wi’IET‘@T §n
sai d absorfbgnt g@gm,@ggg t ifonal 'y conprises abseorbgnt: .. .hykdr 6‘ij,e§f fo“T‘m ng
pol ymer ndtdri al eJ absorbent core’ QLLQlL fng Z’t’” of
preceedi ng ‘clai ms S ein en |iquids §a-» cgg Q,SI { &
absor bent {core, port i ons of “'sai d absorbeni« /ébr’e "*""t“Frat “'r?—ééel ve’ agatﬁ -----
liquids will becone wetted Whi Te The port "o Pfiat stiFdundst#éehett dd

portions will initially nd salc_iwetted portlons wi || ;
tend to expand when L“ﬂﬂ"ugmﬂ!!ﬂﬂ" Imduce "the Cde RECEY™ HHeS et ted |
portions rel ative e surroundisng *unwet t ed porti “6ns” §6 T Hat saf d~
unwet t ed YHARtISOOQBAIMED ISWI | I have smal |l er capillary spaces than said wetted
portions and sai d absorbent core will distribute |iquids to adjacent
unwet t ed portions. 10. A nmethod of naking an absorbent core for an

absor bent 1.ar tArclaBsortsemt @ore for an absorbent article, said absorbent core comprising a

D

homogeneous blend of fibers comprising a first group of short, iow denier, hydrophilic
fibers selected from the group comprising natural fibers, ﬁydrophilic synthetic fibers, or
cross-linked cellu!osé fibers, and a second group of longer, higher denier, moisfure
insensitive crimped synthetic fibers, said second group of fibers comprising at least
about 5% of said absorbent core, by weight, said absorbent core being compressed in

) a substantially dry condition to a density of at least about 0.09 g/cm®.

2. The absorbent core of Claim 1 wherein the fibers in the first group
of fibers are selected from the group consisting of at least one of
the following types of fibers: cotton fibers, cellulose fibers,
airfelt, rayon, chemical thermal mechanical pulp, ground wood, and
cross-linked cellulose fibers.

3. The absorbent core according to either of the preceeding claims
wherein the fibers in the first group of fibers are compression
resistant, wet and dry resilient, less than 0.6 cm long, and have a
denier per filament of less than about 6.

s 4. The absorbent core according to any of the preceeding claims
wherein the fibers in the second group of fibers are selected from
the group consisting of: (1) fibers consisting of at least one of
the follewing materials: polyester, polypropylene, polyethylene,
nylon, viscous rayon fibers, cellulose acetate; and (2) capillary
channel fibers.

5. The absorbent core according to any of the preceeding claims
wherein the fibers in the second group of fibers are compression
resistant, wet and dry resilient, greater than:or equal to 0.6 cm
long, preferably greater than or equal to 1.3 cm long, have a



met hod conp REEL&Eﬁ%ﬁQ%ﬁnaev%f: (a) provi a first group of

fibers conprising hydrophjilfic f| be 'IW mﬂﬂm” m a group

conpri sing {nat l@fﬁuuumﬂ&rs synt het s-1inked

cel lul ose f{bg havi g Tengths | ess
per fil3ment | ess than about 6;

t han about 9.

denier per filament of between 4 and 60, preferably between 15 and
30, and more preferably between 15 and 25, and are crimped
at a crimping frequency of between 5 and 7 per linear’
2.5 cm, and at a crimping angle of between 70° to 90°.

6. The absorbent core according to any of the preceeding claims
wherein said second group of fibers comprise between 5% to 90%,
preferably between 10% to 90%, and more preferably between 10% to
qulof-the weight of fibers in said absorbent core.

7. The absorbent core according to any of the preceeding claims
wherein said absorbent core has a density of greater than or equal
St to 0.09 g/cm3 and less than or equal to about 0.25 g/cm3.

8. The absorbent core according to any of the preceeding claims
wherein said absorbent core additionally comprises absorbent
hydrogel-forming polymer material. '

9. The absorbent core according to any of the preceeding claims
wherein when liquids are deposited on said absorbent core, portions
of said absorbent core that receive such liquids will become wetted
while the portions that surround the wetted portions will initially
be unwetted, and said wetted portiohs will tend to expand when
wetted 'so as to reduce the density of the wetted portions relative
to the surrounding unwetted portions so that said unwetted portions

s will have smalier capillary spaces than said wetted portions and
said absorbent core will distribute liquids to adjacent unwetted
portions. ' '

10. A method of making an absorbent core for an absorbent article, said
method comprising the steps of:

(a) providing a first group of fibers comprising hydrophilic
fibers selected from a group comprising natural fibers,
synthetic fibers or cross-linked cellulose fibers, said fibers
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at | east about
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fi bers and the

H%%h‘g%%@ffﬁﬂlgmup of fi-bers corrpriH'ﬂQH

. ity C?Zﬁgﬂp@%ﬁth t{c fibers having | engths g¥f f
0.6 cm ant %g bef of greater than about 6, said " ftbers in
roup..of _fi.bers| being provided so that they will conprise
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5% by melght of thed} ot al wei ght of said first and
—ftHers——{C) blending the fibers in said first group of
flbers in said second group of fibers into a web; (d)

conpressi ng sai gayiRY 18hgthlseTedeknbh Bbet 1006 ndeMS ténieP! pBk filamenfast about

0.09 g/cnferr].

(b)

(c)
ibj

(d)

less than about 6;

providing a second group of fibers comprising moisture
insensitive crimped synthetic fibers having lengths greater than about
0.6 cm and deniers per fiber of greater than about 6, said
fibers in said second group of fibers being provided so that
they will comprise at least about 5% by weight of the total
weight of said first and second groups of fibers;

blending the fibers in said first group of fibers and the
fibers in said second group of fibers into a web;

compressing said web of blended fibers to a density of at
least about 0.09 g/cm3.



