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i FI ELD OF THE | NVENTI ON The present invention relates to fluid
' absorbent menbers having i nproved fluid acquisition, distribution,

and storage pwopasiss£s. The present invention further PCT/URbds6ss L O -

absorbent structures incorporating such fluid absorbent nenbers which
can be used in a variety of absorbent articles such as catanenial products,

di sposabl e di aper s, HRGHICAPACPIY FLUIDANSORBENG MEMBERs 2N t he
like, as well as tissue and towel products.
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such as di scharged body | i qui ds. Not wi t hst andi ng t he
exi stence of absorbent cores as described above, there remnai ns a
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fluid. The sx:perabsorbent material serves to retain fluid such as discharged body
liquids.

Notwithstanding the existence of absorbent cores as described above, there
remains a need to provide absorbent cores with improved effective absorbent
capacity. One way to theoretically do this would be to increase the level of
polymeric gelling material in the absorbent core. Unfortunately, high levels of
polymeric gelling material especially levels in excess of about 15%, in fibrous webs
typically used in absorbent cores can induce a phenomena referred to as gel-
blocking. Gel-blocking occurs when the polymeric gelling material located in
regions first contacted with fluid increase in volume as a consequence of imbibing
the fluid and forming the hydrogel. When polymeric gelling material concentration
is 100 high, the hydrogel can block additional fluid from reaching other regions of
the core having unused absorbent capacity. The occurrence of gel blocking can lead
to leakage during usage of the absorbent article.

Polymeric gelling materials have been developed which can exhibit a reduced
tendency to result in gel blocking. However, these improved polymeric gelling
materials, and other superabsorbent materials, are subject to performance limitations




I's too high, the hydrogel can block additional fluid fromreaching other
regi ons of the core having unused absorbent capacity. The occurrence
of gel bl ocking can | ead to | eakage during usage of the absorbent
article. Polynmeric gelling materials have been devel oped which
can exhibit a reduced tendency to result in gel bl ogikerddgMEVer.
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Another means which has been used in the past to increase the fluid transport
ability of the absorbent core is to blend in certain amounts of fine fibers and
particles which have a high surface area with chemically stiffened conventional
cellulose fibers, non-stiffened cellulosic material, synthetic fibers, chemical
additives and thermoplastic polymers. Since surface area per unit volume has a
strong influence on the capillary pressure of a particular substrate, these high surface
.area fibers do provide higher vertical wicking. But the resulting structure tends to
be very dense and has low fluid transport capability, or "flux”, defined herein as the
ability to move a certain amount of fluid through a given cross- section of a material
to a particular height in a specific time. The increase in capillary pressure (height)
from these fine fibers results in a more significant loss of volume transported to 2
given height.

SUMMARY OF THE INVENTION
The fluid absorbent members according to the present invention preferably
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The fluid absor benjpiReh®héreiftithd dbSorBérkt Torlis diSposed herebsweenbe advant ageously
utilized as a conponent of the absorbent core in various types of absorbent

articles, e.g., disposable catanenial pads, diapers, and
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and a fluid inpervi ouswhile kshspetificdtion @flclidestvwith claims particularly pointing out and
distinctly claiming the present invention, it is believed that the present invention will
be better understood from the following description in conjunction with the
accompanying Drawing Figures, in which like reference numerals identify like
elements, and wherein:

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

DETAILED DESCRIPTION OF THE INVENTION

The fluid absorbent members of the present invention can be utilized in
disposable products which are capable of absorbing significant quantities of body
fluids, such as urine, perspiration, menses, and water in body wastes. Such articles
may be prepared in the form of disposable diapers, catamenial pads, adult



topshéet, wherein the absorbent core is disposed therebetween.
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A preferred disposable diaper or catamenial pad, for the purpose of this
invention comprises an absorbent core; a topsheet superposed or co-extensive with
one face of the core, and a liquid impervious backsheet superposed or co-extensive
with the face of the core opposite the face covered by the topsheet. Both the
backsheet and the topsheet most preferably have a width and length greater than that
of the core thereby providing small marginal portions of the backsheet and topsheet
which extend beyond the core. Frequently the backsheet and the topsheet will be -
fused together in these side marginal portions. The product is preferably constructed

in a shaped configuration such as, but not limited to, an hourglass shape.

An absorbent core or absorbent structure according to the present invention
comprises or includes a fluid absorbent memi  as described hereinafter. It should
be understood that for purposes of this invention that the term “layers" refers to
identifiable components of the absorbent structure, and any structure referred to as a
"layer" may actually comprise a laminate or combination of several sheets or webs
of the requisite type of materials as hereinafter described. As used herein, the term
*fayer” includes the terms "layers" and “layered.” For purposes of this invention, it
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Acquisition Layer

One element which is useful as a component of the absorbent structure hereof
is an upper fluid acquisition layer which comprises a hydrophilic fibrous material,
described more fully hereinafter. This fluid acquisition layer serves to quickly
collect and temporarily hold discharged body fluid. A portion of discharged fluid
Jmay, depending upon the wearer’s position, permeate the acquisition layer and be
absorbed by the fluid absorbent member in the area proximate to the discharge.
However, since fluid is frequently discharged in gushes, the fluid absorbent member
in such area may not absorb the fluid as quickly as it is discharged. Therefore, the
upper acquisition layer hereof also facilitates transport of the fluid from the point of
initial fluid contact to other parts of the acquisition layer. In the context of the
present invention, it should be noted that the term "fluid" includes, but is not limited
to, liquids, urine, menses, perspiration, and water based body fluids.

The fluid function of the acquisition layer is of particular importance. The
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The based on total dry web weight. Preferably, the fluid absorbent members will
comprise between about 80% and about 90% of chemically stiffened, twisted, and
curled fibers, between about 8% and about 18% of a high surface area fiber
(hereafter described), and between about 0.25% and about 2% of a chemical additive
binding means. More preferably, the fluid absorbent members comprise about 88%
chemically stiffened, twisted, and curled fibers, about 10% high surface area fibers,
and about 2% chemical binding means. The three basic components are of these
fluid absorbent members are described in greater detail below.

The functionality of the fluid absorbent members of the present invention n sy
be tailored to act in concert with the other components of the absorbent article
(where applicable) or to suit a particular use or application. Said differently, the
fluid absorbent members of the present invention are tri-functional, i.e., they can
provide acquisition, distribution, and /or storage performance as desired depending
upon the composition selected and the manner in which the raw materials are
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drain the topsheet and yet not exhibit excessive fluid retention to
make it diffiypeybiagheyr the underlying layer (fluid aberuiansssorenber)
to desorb the acquisition |ayer. The acquisition |ayer may be
conprised of several different materials i ncl udi ng nonwoven or

woven webs of synt gfotﬁés% d ?\Rgxgsfmlnlﬂﬁo#gfﬂg B et%%{%hber O, ?m&?irﬁ%.?f&ﬁﬂe

or pol yet hyl ene, on Qr ce
of- such fibers, or MmeARs Adsjl %@s&ﬁpeﬁfatrmcap the fluid Fhsprient; maTabers is jg cemtrohihs
For sone applicati amsuntldf réfhﬁné)&f die Sibesdusing Gtouk ipteparatiginof ihe bnstituent fibers,

formul ati ons of ,?p,s,om@pt,e ?réﬁlﬁ&%?r%daﬂltg R%akﬁﬁg p&;ﬁ}? Slater

i nverition in an ach|S|t|on
provided that the aeswiian chasactesistics, | comparatively ereaier leyels of reﬂnlwemaqdmsgy

| ower, capillary pr afatdal withagleatdrdidtributips tharateristicsber s of t he absor bent
structure such that it nay be drained of fluid by the other |ayers or

menbers. Fl uid Absorbent Menmber == A. Conposition of Fluid
Absor bent Menber Chemically-stiffen nt nmenbers according to the

pL esent | : nvent :c ?n pr ef emsbmud absorbent rf@HbYs 6f|3memr99‘endoﬁﬁexmomﬁaﬂdbeme&uchany
chemically stiffen u

surface area fi berggff e em 8@"9{5 (}er%psg m'@gg s‘bt“entt At&ﬁ[)sgd hgeﬂ‘ the
preferably conpri sémy’ m%l!tmgmﬂt bvisted and M&beﬁh@eéﬁﬁeﬂm’cfweﬁwmh hﬂVﬁ
stiffened, b&w stiffened Euyndaeﬁitfal fidaris| 1B Qicieasé ?mnead)@mﬁxe a%:mmcwm

of a high surface l.{cbﬁ)s Eonditions, haﬂgansrlg% 4 e | gﬁ%ﬂtof {calaﬁtﬁtlﬁﬁ‘gcal _

addi tive bindi ng neans I'Ncreasi n ntegr
web. All percent agagentrewhich, foefessmple, coet gnd/orpmnsmtq cfbe fibers. Such traenng alsp

t ot al drybvveb wei ghtclud?hﬁi/ﬁtmw,oftﬂwﬁsgww aﬁ&ﬁ@@é{&fmxﬁﬁﬂﬁﬁiﬁuﬂﬂd&»ﬂthe ﬁbersd
conpri se between a cally stiffene tw ste
and curl ed'ﬁ%“%el@@s %gép\’/\%%&%'g‘? %é?%ﬁ%out 18% of a hi gh surface _

area fiber ( her Eibers stiffened byjasesshink bands ineindividvalized (i-e-oflpied) form aBout
2% of a chemical adidtlosedgfor example, ﬁlmnﬁﬁnﬁﬂﬁl?ateﬂbl 224925 ¢ysadd Pecemmber 21, Ui d

absorbent members 1968 dhﬁg%";b%’ﬁaﬁ&?s@«o 135, lssu&i‘g{ﬁi Hé‘sﬁb&&%@@‘i&st

and curled fibers, Yrace’ u 2%
cheni cal bindi ng n3&A32 WH@%rJWB’aé?»C Q?ér@én%ﬂ#ggﬂﬁalebabfutshé?@m 4,035,147,
fluid absorbent metdsaeduby K2, dSTX IMbre reférredlr fiveistiure disdioded ihDeaivet al., U.S. Patent

The functionality Qfsz%_g?_;d sw°9|$1ﬂ§8?£grt Wr‘% ,9 [?]ge Pg{egpq%sbgye&'{egn n

Iy be tailagre
absorbent article 19, 1289¢ angd, Mopreaey aly Lo¥- E%ﬂrst sé“%a‘ﬁ“F‘é Sebuay s or
application. Said d990‘ Q’&lﬁﬂtﬂ)mphtbﬂsaremcorporitédhdﬂexﬁbﬁmfheﬁv‘e menbers of the

present invention are t
acqui sition, distributi gvn Bmg“?ﬂ?qéf"%r"é’g‘é" p%p%}ﬁ?'c%addxté%n ¢ eg{iiriéé %S%héhdl ng
upon the conpositi Ssesifienediibersae subplantially fherpifiede Thus, theeelwallsdogr o

not swell appreciably and mamtam the void volume within the network when
wetted. Chemically stiffened, twisted, and curled cellulosic fibers provide
permeability, flexibility, and increased hydrophilicity. Since the fine fibers
discussed herein are so small and highly conformable, chemically stiffened, twisted,
and curled celluiosic fibers, with their stiffened twist/curl, are one of the few
materials which resist having interfiber voids filled with fine fibers. This ability to
maintain an open capillary structure provides both loft and permeability, as well as
void volume capacity.

For exemplary purposes, other polymeric stiffening agents which can coat or
impregnate cellulosic fibers include: cationic modified starch having nitrogen-
containing groups (e.g., amino groups) such as those available from National Starch
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processed during formation of the absorbent nenber. One particular highly
usef ul means of tailoring the performance of the fluid absorbent
nenbers is tQ,oomkp! the anount of refining of thgchhRemedguri N9
st ock prepar a?l on of the constituent fibers, with conparatively

| ower | evels of refining produ0| ng materi al s8wi t h greater

acqui sition charact sti.c ar atively greater levels of refinin

pr oduci ng aﬁ% (J&‘F‘é"tai Fé%}’f"é?' ﬁ Is USAs Jetepuehsirengtioresias s

Cheoni cal | y- st ff@nb'dm'ﬂm-aplélbrﬂwkihn ngesi bée.g., Kymene 557H, Tierdules, dlnc

absor bent menber s Wimind®nPHEEH eEn | fbYexampl

stiffened, tw st eq, an »ﬁggpé#e % g)#jsa%g%’g‘%};ﬁgﬂer ,mg%:lfb%?t%e:gm R mu%gd

herein, the tep ﬁf‘ﬁq f d° 12, ¢ hF’faEH’lef’ ithfer 5"

means any fibers whmnierd!ailye available polyecmlanﬂdef fnaan] ybyc i(bymcczilkduanas;s West
"""F

i ncrease stiffnespaplrsd NI URA! Bndtrd NCOH w3UBRkIdehyde

condi tions. Such rre ns . nclu dition &zem ca_l stiffenin
agents which, for 38 amﬂﬁlame g’é’f’ Qﬂﬁs reﬁlnfyrenjfngp e&hmnml%rrgsm%uc‘ﬁ graerk

al so i ncl ulibsertation ob iwet strangth refind inilizéd ixethe phyyer aitf @axdi generalheapplicablec al
structure of the f r
hains. hedRfil, %ax]:b% found ih 'iﬂﬁg?&ﬁg ra@nr %gxg ?brll)k % g’e{ Sﬂ&gﬂgxnpﬂpwe
i ndi vi dual i zed (i “deaﬂq‘lﬂ%d e@‘ﬂ'lc %sgcxauon °fth°%‘1‘861"1) v "\dﬂ?“yew&ﬂngk' in
Bernardin, U S Paoes 3, 224, 926 | ssued Decenber 1965; Chung,

U.S. Patent 3,440,135 l; t t
3,932,209, |ssued Janu %3 yﬁ%? %‘{fg %’s&‘ag%ﬁ?@ﬁ ﬁ%ﬁ&'bugg“bg‘% ﬁ@fmmy
4, 035, 147, &y megns of sh el reagp For example gross! rofslipking agFals can be
di scl osed i n Dean appheﬂlto thelﬁb&s vﬂﬁtlﬁlstlbsequent to apglidafiah, 4fedaused solcttmically fork,

1989, Dean et al. 8 89,
and Mbore et al. atent ﬁ 6@%§e |cgo§gl§§d|@“g?tfg? m.%%‘g%@*}{?ﬁﬁcs}% é%eg
Al'l of these pat erﬂbgfsar‘@eﬁ?éw ization of inteafi @ chemically stiffen the

Wt hout wi shing t dibess ibprefiredy ittis a6t nieant o adwdbloﬂmmcbefmgctiwmfm'meimoal
these stiffened fikftsn Eﬁhpﬁﬁr?rabl y substantially "hornified". Thus, the

cell walls do swe apprecjably and, naintain {he v0| d .vol
wi thin the network \/\héﬂ‘hem“eprefmﬁ’g‘m‘tﬁ Ggqmlytﬂch?mc“ﬂﬁlg'{ T and

curled cellulosic doshlhﬂdngarwnh @eosslinking agents nmm Isudhy fibkiseaiebiid ia y-elamrdiy
i ncreased hydr ophidej, ﬁbﬁﬁﬁﬁ Q% fh BGidbaipe se? curled'c%ﬁ&iﬁé:?dshﬂbi‘é n
or e en

are so snmall and hi m ca St
chemchl su%gmng agenis mclude monomeric crosslmkmg agents mc?udmg, but not

limited to, C_-C_ dialdehydes and C_-C_ monoaldehydes having an acid
functionality can be employed to form the crosslinking solution. These compounds
are capable of reacting with at least two hydroxyl groups in a single cellulose chain
or on approximately located cellulose chains in a single fiber. Such crosslinking
agents contemplated for use in preparing the stiffened cellulose fibers include, but
are not limited to, glutaraldehyde, glyoxal, formaldehyde, and glyoxylic acid. Other
-suitable stiffening agents are polycarboxylates, such as citric acid. The
polycarboxylate stiffenix{g agents and a process for making stiffened fibers from
them are described in U.S. Patent No. 5,190,563, issued March 2, 1993, incorporated
by reference herein. The effect of crosslinking under these conditions is to form
fibers which are stiffened and which tend to retain their twisted, curled configuration
during use in the absorbent articles herein. Such fibers, and processes for making
them are described in the abo - > incorporated patents.

Stiffened cellulose fibers herein having the preferred physical and
performance characteristics herein before set forth, can be prepared by internally

\




and curled cellulosic fibers, with their stiffened twi st/curl, are one of

the few mat eri als which resist having interfiber voids filled with
fine fibers. This ability to mai ntain an open capillary structure
provi des both loft and perneability, as well as voi d vol une
capacity. WO 97/38654 For exenplary purposes, other polymesdgusdtindebeni ng
agents which can coat or i npregnate cegllulosic fibers include:
cationic nodified starch having nitrogen- cont ai ni ng groups (e.g.,
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general | y appl i cab|<19ns1stency (gdnerablly ngreaten them fabownd30%) TlﬁEHﬁhman&w@a,h g es
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can be appl 0 ' l&%? tion, are
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crosslink bonds can increase stiffness of the fibers. Wereas the

utilization of int rHighiSerface Az Fibbrsbonds to chemically stiffen the
fibers is preferred, it t t
Fhhid ab@rbeAEABinbd:e ?&ﬁgl@qﬁ R J}gsrenttlx%ﬁor?{lse qﬁ%’h Au%ge

for chem cal sfiffenin f the

preferred sti ffeneg-n ZTSWIG!?’%" 2‘%:?%25‘5:&?"’?%&%&‘%@) toythe fluidabsorbens member. “These
crosslinking with s;irfacﬁkmg ate&entmll;esmalbhadfhn@iﬂy&oﬂfoﬁnablb al‘ﬂeglpaduxdbe| y
dehydrat ed, defibr ithd dibathté it capi rwg mde)xceswﬁ.k%%,qnﬁgg}&ngﬁeo@e nd in

agents i

condition. Suitabl fen| n

crosslinki ng agent gh Brlk- B’Eﬂ"ffg"‘ F“‘WHYS“ en “‘"s?eﬁrﬁ"@éﬁf edfibegs (unrefned) alore:des

and Cerr]-Cerr] nonod prsssntiy préfervednfiben forathis dhigh surface application is the eucalyptus
family of wood pulp fibers. Eucalyptus provides desirable capillary pressure

characteristics in combination with the chemically stiffened, twisted, and curled
fibers and will not easily pass through the forming screen, as does a significant
amount of the cellulose fines described below. Particularly suitable eucalyptus
fibers include those of the eucalyptus grandis species.

Other suitable surface area generating fibers for addition to the stiffened
cellulosic fibers prior to formation of the wet web from a pulp slurry include, but are
not limited to, a variety of cellulosic and synthetic fibrous materials such as those
disclosed in U.S. Patent No. 5,217,445, issued to Young et al. on June 8, 1993,
herein incorporated by reference. Such materials include nonstiffened cellulosic
fibers (i.e., conventional cellulosic pulp fibers), highly refined, stiffened and
nonstiffened, cellulosic fibers (preferably with Canadian Standard Freeness (CSF) of
less than about 200 CSF, more preferably from about 40 CSF to about 100 CSF)
referred to herein as "crill”, and high surface area cellulosic material such as
expanded cellulose fibers (hereinafter described). The high surface area cellulose is
well mixed with the stiffened fibers in shurry and the slurry is wetlaid as described
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contenpl ated as bérn esen |nv nt
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treatment (e.d., bothwet ancfdrwsamsJ gbindingmearsris prefaratityniptegeally incorgomated it drods
are described in g{@ Tb one yadngSheEﬁ\BﬁnEtm%Jé 4&0![9 16 webnd
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Met hods", the di sﬁmﬁng"me faﬁd béforehirying affter dipingj oxacopbinatiengthereefei n by

ref erence. Hﬂ&éﬂ&ﬁﬁﬁ%‘ﬁe&%ﬁmﬁé web to survive the harsh Sofftehiflg ploseéssdzent

members according a}z Omt-use s rsgessearglt su'gi\xgse n‘H\e él\emlcally boncgg weggrgpeﬁles significantly
control and maintain the wet/dry tensile, flexibility, and resiliency, permitting
extensive mechanical softening (ring rolling (i.e., passing through corrugated rolls),
creping, microcreping, S-wrap, etc.) while maintaining acceptable wet/dry tensile
strength and resiliency.

Fluid absorbent members according to the present invention include chemical
additive binding means for increasing physical integrity of the absorbent member
and/or facilitating processing of webs, especially wetlaid webs, such as resinous
binders, latex, and starch known in the art for providing increased integrity to
fibrous webs. Suitable resinous binders include those which are known for their
ability to provide wet, dry, or both wet and dry strength in paper structures, such as
can be found in TAPP] monograph series No. 29, Wet Strength in Paper and
Paperboard, Technical Association of the Pulp and Paper Industry (New York,
1965), incorporated herein by reference. Suitable resins include polyamide-
epichlorohydrin and polyacrylamide-glyoxal resins. Other resins finding utility in
this invention are urea formaldehyde and melamine formaldehyde resins. The more
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97/ 38654 hydrophlhc, however, can be utilized in larger quantities. If the chemical binder
zbcgl 3392\/ gﬁggger gddrnéves are added to the stlﬂ‘ened %l?elrse ;n baélgeous slgrr;rfewnventxonal
single, cone, “°“s‘8u eg nyP@ é{{“? U?%é?lﬁg‘éfﬁl ﬁn%‘ﬁ[mﬁ?'o&ﬁol n
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cel lul ose can al so romﬂcel | ul osic fibers by~ passing
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bonding fibers (such as Hoechst-Celanese Copolyolefin Bicomponent fiber and the
like) strongly bonding at fiber intersections.

In the these variations of the present invention, the thermoplastic binding
material provides bond sites at intersections of the binding fibers with either other
binding fibers, chemically stiffened, twisted, and curled cellulosic fibers, or high
surface area fibers. Such thermally bonded webs can, in general, be made by
forming a web comprising the stiffened cellulosic fibers and thermoplastic fibers.
which are preferably evenly distributed throughout. The thermoplastic fibrous
material can be intermixed with the stiffened cellulosic fibers and fine fibers in the
aqueous slurry prior to web formation. Once formed, the web is thermally bonded
by heating the web until the thermoplastic portion of the fibers melt. Specific non-
limiting examples of suitable fibrous materials include polyester hot melt fibers
(KODEL 410), bicomponent fibers, tricomponent fibers, mixtures thereof, and the
like.
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resins are nitrogeahe swfices are mgtted by water) Hydrophlhc material becomes more preferred at _
higher thermoplastic levels, particularly at levels above about 40%.

Thermoplastic fibers for use herein can be on the order of about 0.1 cm to
about 12 cm long, preferably from about 0.3 cm to about 3.0 cm.

The thermoplastic is preferably melted by through-air bonding, however other
methods such as infra red light, steam drum drying, Yankee, etc. are not meant to be
excluded. In another variation, the web is subjected to heat embossing on one or
both faces of the web. This technique is described in further detail in U.S. Patent
4,590,114, which was previously incorporated into this specification.

As discussed previously, scrims such as tissue sheets and other water pervious
nonwoven sheets can be used as external support in addition to or in place of the
binding means described above.

Material Formation Process.

The constituent components of the fluid absorbent members of the present
invention may be blended together and formed into webs by a variety of methods,
including wet-laying methods, air-laying methods, carding, and other methods, of
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Pol yethyl enimne type resins may also find utility in the present
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i nvention, the t hdPHEEPNsPFes r?B?‘ﬂgb'aM’ nd ﬁ??ﬁ'ft 35% %ﬁgvﬁﬁ Pes
at intersections cﬁemmompﬁﬂlﬂmhmmmaﬂyatcomphﬁcd using @n apparatus kndmmjllh'g
fibers, chem call yarfds d Keamsiht, Théiheaddex hadh Spéhing kifoWn!adaQfit& fér deBv&ingQhe

Ot e noan! Sedih St o bt i Mher ik Wrg&%wm*%f%mﬁ&"mbe
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IR CHHEI TNt i ivon e whvwaligicc: e
i ke. Typncally, dewatering increases the fiber consistency to between about 8% and
about 30%, total wet web weight basis, preferably between about 8% and about
23%. Dewatering to consistencies above about 23% may require wet-pressing and is
dess preferred. After dewatering, the web can be, but is not necessarily, transferred
from the forming wire o a drying fabric which transports the web to drying
apparatuses.
Drying of the wet web may be accomplished utilizing many techniques
known in the art. When thermoplastic binding materials are included in the web, is
particularly important that the web be dried thoroughly and uniformly at a
temperature which fuses the thermoplastic binding material to other fibrous
materials, but not so high as to cause the thermoplastic binding material to flow into
the void volume of the network. Drying can be accomplished via, for example, a
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In addition, a crinped type pol ynmer-based binder fiber will contribute
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preferred at hi gher thernopl astic levels, particularly at |evels
above about 40% georase L Therm)pl astic fibers for use herein can be
on the order of aBOUTRy XM t about 12 cmlong, preferably from
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fut hher detail i nmd:oﬁnng?ﬂmdroveralargerarea@ 590, 114, which was previously _
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previously, scrinms s@g sue °s eets an er watef peryious

nonwoven sheets cdhe '&Em AcRPing i dhe H’?F’%fd&?"ﬂ“ﬁﬂ? % rstarieepPhce
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Formati on Process.yilored to exhibit a relatively greater capillary pressure than other layers or
members of the absorbent structure such that it may be drain fluid from the other
layers or members.

Storage layers or members may be of generally conventional design and
composition, selected with regard to the particular application. The storage layer or
member may be monolayer or multilayer, homogeneous or stratified, profiled or
uniform, etc. Materials suitable for use in such storage members may be natural or
synthetic in origin, woven, non-woven, fibrous, cellular, or particulate, and may
include particles, layers, or regions of absorbent polymeric gelling materials.
Storage members may also have any desired size and/or shape as may prove suitable
for a particular application, including square, rectangular, oval, elliptical, oblong.
etc. They may also take on a three-dimensional shape or may be substantially planar
in nature.
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performed with fomﬁgﬂl\ggﬁlc‘i evisEs %@?md&m&a m’%‘@(ﬁ %’g%mgof&e wearer’s
gravitational fl owvestibule are algy within the, scm\ai ﬁns inyentingy cAS ased herein gerterm
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basi's, preferably l?o%éw Qm’?t})%%[res twrl? Hiiso applicable to other feminine hygiene or
catamenial pads such as pantllmers, or other absorbent articles such as incontinence
pads, tampons, and the like.

Figure 1 is a plan view of the sanitary napkin 20 of the present invention in its
flat-out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20. The portion of the sanitary napkin 20 which
faces or contacts the wearer is oriented towards the viewer. As shown in Figure 1,
the sanitary napkin 20 preferably comprises a liquid pervious topsheet 22, a liquid
impervious backsheet 23 joined with the topsheet 22, and an absorbent core 25
positioned between the topsheet 22 and the backsheet 23. The sanitary napkin 20
depicted in Figure 1 is a simplified absorbent article that could represent a sanitary
napkin prior to its being placed on a wearers undergarment. It should be
understood, however, that the present invention is not limited to the particular type
or configuration of sanitary napkin shown in Figure 1.

The sanitary napkin 20 has two surfaces, a body-contacting surface or "body
surface”" and a garment surface. The sanitary napkin 20 is shown in Figure 1 as



23% Dewatering to consistencies above about 23% may require wet-pressing
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L} 9 011, bl B e 0
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While the topsheet, the backsheet, and the absorbent core may be assembled
in a variety of well known configurations (including so called "tube” products or
side flap products), preferred sanitary napkin configurations are described generally
in U.S. Patent 4,950,264, "Thin, Flexible Sanitary Napkin” issued to Osborn on
August 21, 1990; U.S. Patent 4,425,130, "Compound Sanitary Napkin" issued to
DesMarais on January 10, 1984; U.S. Patent 4,321,924, "Bordered Disposable
Absorbent Article" issued to Ahr on March 30, 1982; U.S. Patent 4,589,876,
"Shaped Sanitary Napkin With Flaps” issued to Van Tilburg on August 18, 1987.
Each of these patents are hereby incorporated herein by reference. Figure 1 shows a
preferred embodiment of the sanitary napkin 20 in which the topsheet 22 and the
backsheet 23 have length and width dimensions generally larger than those of the
absorbent core 25. The topsheet 22 and the backsheet 23 extend beyond the edges
of the absorbent core 25 to thereby form not only portions of the periphery but also
side flaps.

As best seen from Figure 1, the backsheet 23 and the topsheet 22 are
positioned adjacent the garment surface and the body surface, respectively, of
sanitary napkin 20 and are preferably joined to each other to form a perimeter 30.
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topsheet 22 and backsheet 23, thereby forming the seal. Portions of the border
region outside of the seal are crimped with discrete spaced-apart bonds. This
discrete bonding creates a reverse or negative capillary gradient so that any fluids
inadvertently passing through the seal will tend to be attracted toward the more
dense material in the area of the seal; any fluid movement outside the seal occurs
along the seal, as opposed to toward the outer edge of the border.

The absorbent core 25 according to the present invention comprises the
improved absorbent member 24 described above, which may be manufactured in a
wide variety of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.). The configuration and construction of the absorbent core may
also be varied (e.g., the absorbent core may have varying caliper zones (e.g., profiled
so as to be thicker in the center), hydrophilic gradients, superabsorbent gradients, or
lower density and lower average basis weight acquisition zones; or may comprise
one or more layers or structures). The total absorbent capacity of the absorbent core
should, however, be compatible with the design loading and the intended use of the
sanitary napkin. Further, the size and absorbent capacity of the absorbent core may



present invention is the catanenial pad, sanitary napkin 20, shown in

Figure 1. As used herein, the term"sanitary napkin" refers to an
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In the preferred embodiment depicted in Figure 1, the absorbent core 25 of
sahitary napkin 20 also preferably includes an optional secondary topsheet or
acquisition layer 27 between the absorbent member 24 and the topsheet 22.

If desired, additional absorbent structures such as storage members may be
incorporated into the sanitary napkin 20, and may be formed from a wide variety of
liquid-absorbent materials commonly used in sanitary napkins and other absorbent
articles such as comminuted wood pulp which is generally referred to as airfelt.
‘Examples of other suitable absorbent materials include creped cellulose wadding;
meltblown polymers inc.hxding coform; chemically stiffened, modified or cross-
linked cellulosic fibers; synthetic fibers such as crimped polyester fibers; peat moss;
tissue including tissue wraps and tissue laminates; absorbent foams; absorbent
sponges; superabsorbent polymers; absorbent gelling materials; or any equivalent
material or combinations of materials, or mixtures of these. Such additional layers
may be included above or below the fluid absorbent member 24, and/or in between
the fluid absorbent member 24 and another component such as acquisition layer 27.

Exemplary absorbent structures for use as the absorbent core of the present
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PCT/ US97/ 05680 described in U.S. 4,950,264 issued to Osbom and U.S. Patent Application Serial No.
07/810,774, "Absorbent Article Having Fused Layers", filed December 17, 1991 in
the names of Cree, et al. Each of these references are incorporated herein by
reference. In a preferred embodiment, the acquisition layer may be joined with the
topsheet by any of the conventional means for joining webs together, most
preferably by fusion bonds as is more fully described in the above-referenced Cree
application.

The backsheet 23 is impervious 10 liquids (e.g., menses and/or urine) and is
preferably manufactured from a thin plastic film, although other flexible liquid
impervious materials may also be used. As used herein, the term "flexible" refers to
materials which are compliant and will readily conform to the general shape and
contours of the human body. The backsheet 23 prevents the exudates absorbed and
contained in the absorbent core 25 from wetting articles which contact the sanitary
napkin 20 such as pants, pajamas and undergarments. The backsheet 23 may thus
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"Disposable Absorbent Article Having A Stain Resistant Topsheet”, which issued to
Mullane, et al. on April 13, 1982; U S. Patent 4,342,314 entitled "Resilient Plastic
Web Exhibiting Fiber-Like Properties”, which issued 10 Radel. et al. on August 3,
1982; U.S. Patent 4,463,045 entitled "Macroscopically Expanded Three-
Dimensional Plastic Web Exhibiting Non-Glossy Visible Surface and Cloth-Like
Tactile Impression", which issued to Ahr et al. on July 31, 1984; and U.S. 5,006,394
*Multilayer Polymeric Film" issued to Baird on April 9, 1991. Each of these patents
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t opsheet 22. ‘addi ti onal absorbent structures such
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adhesives being preferred. Suitable adhesives are Century A-305-1V manufactured
by the Century Adhesives Corporation of Columbus, Ohio; and Instant Lock 34-
2823 manufactured by the National Starch and Chemical Company of Bridgewater,
NJ. Suitable adhesive fasteners are also described in U.S. Patent 4,917,697.

Before the sanitary napkin is placed in use, the pressure-sensitive adhesive is
typically covered with a removable release liner in order to keep the adhesive from
drying out or adhering to a surface other than the crotch portion of the panty prior to
use. Suitable release liners are also described in the above-referenced U.S. Patent
4917,697. Any commercially available release liners commonly used for such
purposes can be utilized herein. Non-limiting examples of suitable release liners are
BL30MG-A Silox E1/0 and BL30MG-A Silox 4P/O both of which are
manufactured by the Akrosil Corporation of Menasha, WI. The sanitary napkin 20
of the present invention is used by removing the release liner and thereafter placing
the sanitary napkin in a panty so that the adhesive contacts the panty. The adhesive
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1991 in assembled in a variety of well known conﬁguranons, a preferred diaper

configuration is described generally in U.S. Patent 3,860,003 (Buell), issued January
14, 1975, which is incorporated by reference. Alternatively preferred configurations
for disposable diapers herein are also disclosed in U.S. Patent 4,808,178 (Aziz et al),
issued February 28, 1989; U.S. Patent 4,695,278 (Lawson), issued September 22,
1987; and U.S. Patent 4,816,025 (Foreman), issued March 28, 1989, all of which are
incorporated by reference.

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



the nanmes of Cree, et al. Each of these references are incorporated herein

by reference. In a preferred enbodi nent, the acquisition | ayer may
be joined with the t opsheet by any of the conventional means for

j 0i ni ng webs together, nost preferably by fusion bonds as is nore
fully descri asensgeshhe above-referenced Cree appl i CEtT/S97/05680

The backsheet 23 is inpervious to liquids (e,g., nenses and/or urine) and
S preferably manufactured froma thin plastic film although ot her
flexible liquid ' i LAl . Al . FE=To WP
herein, the term"fl exTrb% %Bﬁl%éétf@ﬁs E%ﬁﬂfahﬁ sof %?@ra?glngg\}#?a?ﬂgéﬁeconﬁﬁ ant

and will readily cHf of¥rthey thsotogaheet 404 is liguid psrvious permitting, Hawds Lo Fradilye
human body. The bagdnstrrethrélizhiits ehickiiess. tA suitakle daisheet 2045 cantbednanofictured from a
contained in the r t . ' art.l |.C -{ he
Sani tary AR 8 oih A7 AR R e et il
backsheet 23 may tﬁlgy, natural fibersfs.g).WwenglgorFotton fibers), synthetic fibers (e.g.. polyester or
PCT/ US97/ 05680 polypropylene fibers) or from a combination of natural and syhthetic fibers.

conprise a woven o | @a, 3P I.Cy 4 : .
t her nopl astic ﬁ“’&?{% &iﬁg‘%}y@t“hvl @%%”gfr‘ ap‘c‘?ﬁ"%ﬁr‘%%@ F@%@jﬁ ot? 'S‘g?rtﬁo“s'ft e

Ve 1
ns_ 0
material s such as Wedrersgkindran liquids in the abserhens gers 1ﬁéteri al. Preferably, the
8a8 IS heet ( iOSSa pf)l) yet hmlpamtugﬂbrp{éféwémgpﬁ\eet_ l|04 comﬁihéﬁkﬁ]ﬂé&n@tblﬁdmwbﬁat
. mm (0.5 mi .
pol yet hyl ene fil rrsﬁ%e?se%rgr‘&ﬁ%fa a‘cl%ger' e‘gm?)l{?“hqggﬂ% §i %‘&‘%‘H"%ﬁ 5P P%.‘%mpylme
Cincinnati, Onio, watketed tyecterawesydug. jof Witmingtan) Pelaswaee. b s Tused) beyain, fhe| tamm

Products of "stapfy [eRptirifibérs” refeprioahite fibérd Rhvihg £ lenBthi i atleasd BbowP1 539 3 .
The backsheet is p{ zqk&lga?y enbossed and/or nmatte finished to
I'’Ké€ dppear ance.

provide a nore clo Further, the . backsheet 23 may
pernit vapors to escapther¢ &g ehrumist of yappufachringotecimiques which can be used to

Er eEt Eabl e)23vvhi | e mbmdfhcuie ati€ topshiget 004 daF &S exfaniple, RHé bpibeet hro?tah lielh_ﬁroven, .
ok eet 2. o Py Rk A e e Bl b o Sy
li qui d pervious pethsmeallynbonded hydsmeans gvell kpaygedo those skillgdh iy ghe fpbrige)art o
lr3 eadi I-yf pe[‘ﬁﬁ re St fer Piefepabdy) thé Sopshéet K?ﬁﬁﬁs a Av i ' tfﬁb:t @béliSIHSht\?eébothZSTEMms pver )
matorial o pol ymer FRBR HEEE f Bl oPlekbils’ Bl ot 01000 SB0LCN. BRRYeF
films, apefantimeier jn themaching directionnandry welotensilgstrength ph#Jrast aout 55
films; porous foangrams per centimétedinthe cbssdndchinediredtionhl cul at ed t hernopl astic
materi ar’s. can be. ognpr | e i1 Ephbions o liudl UER, Flb Mk ks
from a thin plastic film, although other flexible liquid impervious materials may also
be used. The backsheet 102 prevents the exudates absorbed and contained in the
absorbent core 106 from wetting articles which contact the diaper 100 such as bed
sheets and undergarments. Preferably, the backsheet 102 is polyethylene film
having a thickness from about 0.012 mm (0.5 mil) to about 0.051 centimeters (2.0
mils), although other flexible, liquid impervious materials can be used. As used
herein, the term "flexible” refers to materials which are compliant and which will
readily conform to the gericral shape and contours of the wearer’s body.
A suitable polyethylene film is manufactured by Monsanto Chemical
Corporation and marketed in the trade as Film No. 8020. The backsheet 102 is
preferably embossed and/or matte finished to provide a more clothlike appearance. -
Further, the backsheet 102 may permit vapors to escape from the absorbent core 106
while still preventing exudates from passing through the backsheet 102.
The size of the backsheet 102 is dictated by the size of the absorbent core 106
and the exact diaper design selected. In a preferred embodiment, the backsheet 102



cotton fibers), synthetic fibers (e.g., polyneric fibers such as pol yester,
pol ypropyl ene, or polyethylene fibers) or froma conbination of natural and
synthetic fibers. Preferred topsheets for use in the present
are selected fromhigh | oft nonwoven topsheets and apertured forned
filmtopsheeys, omAngstured formed filns are especi algornnonisegy €d for
the topsheet because they are pervious to body exudates and yet
non- absor bent and have a reduced tendency to*™allow fluids to pass back

through and rewet .t he we r n. . Thus or e

whi oh i s ch fhioed, o Elemeships et deverrd oo miresbept ofdoha "
body soiling and anmanmmgls&ance of at leashahoul b3 eERsinnestss &0 Aoyt 2f5menmmeem@host
Sui tabl e fornmed fig 4k ddb@ 1ckg§,§ﬁ)|apﬁﬁd|tﬂbeldn§d,apﬂ enphe atent 3, 929, 135,
entitled "Absorptive uc I, N

i ssued to Thonpson onsﬁs 85‘!"3‘ gé% et B’ %ﬁt""ﬂe‘is?&e@?f@"eaﬂ?’lsfq‘@&e
"Di sposabl e Absor meannerirAs Wéhenam;thgmtanw"mscmmms whenthyahe

, dt Rat 14
Ie ﬁflufrl edo mesi 1 i of M&:tgg?f i€ irédtly Jgﬁhed\% te ﬂa@kshée‘é&%& By acﬁi n% etﬁélg’FOO ee;gf%‘g

whi ch issued to & "haq bac&*eﬂhd&t °°“§1'g‘“a”&'sly ?CI”U% topsiy
4,463, 045 enti t | edndipedy joinesiiodhd bgckﬂ)cp'amehy affixiog the topsheet 103; todnteimpadidte

_FF'agtSf ' }M mt; r E; 2: g'rfﬁénﬂﬁbri\@fﬁcﬂ@ﬁﬁb’ar%%ﬁkm ® Mcﬁgeaa@g fl Q{ief%& gmb%drilmem
5, 006, 394 Hsi‘?%@‘f aF‘gﬂ%'é’F f% arg §§§@g ifse %’ 19 €A d’%r'ﬂ‘h‘@
1991. Each of t hesiiapenaperiphery by attachmdﬁﬂrﬂﬁﬁsilﬂﬁ&hown) such as an adhesive or any other

PCT/ US97/ 05680 attachment means as known in the art For exam rple a uniform contin@dus layer of
are incorporat ed he ILn by ref Eence refer

-{P eder{)sheet for th
pr esent FYen A Ralt ayer RE pdbesive, WA AT Af Seprrals dings ﬁﬁ?‘ﬁSBf
t he above patents ﬁhelswecanbeusedmkﬁkehhto]shearlMartyehaqkkhensmiy The Procter &

Ganbl e Conpany of OnC‘r B fast t shbWi® fétSclaritfy n\é\EgMEal applied to the back I'n
a preferred enbodi nen theasexrleeg l?lot sl entl%n t

F’ surffa Elg n
formed film t opshe¥aistbandgegiop o the tp provide,a ?sﬁﬁﬂ‘ mgans, 197, 8piging the
t hrough the diagteo ps ittecwearens The taphaab fastertersecab el yany of theseewelh knavet in the

hyfllr O]P|h' i Cf fsot ﬁs dr0 sl Wﬂé%ﬁi&ﬂng‘l pe dnsclo'sé«#ﬁnl U RO Ppeteh384889% {Hueh), ibsued d
\glbsor begwbg t he gt}é‘b 19 d%‘p O?fegg’yé%ﬁﬂf%edﬂ?se tgmtpg?qsgﬁgs %
i ncor porat ed i nto dther diapes/fasteniog maamrareaﬂyglcdfy aphliedinearibel comnenyof the dispen 100uch
as Is descri befiaitRR IembersAaRH notWhbivh ol Uaritdy bRl didjosed afibent 4he
"Absorbent Articl epc iphery of the diaper 100, preferably along each longitudinal edge 103, so that the
elastic members tend to draw and hold the diaper 100 against the legs of the wearer.
Alternatively, the elastic members can be disposed adjacent either or both of the end
edges 101 of the diaper 100 to provide a waistband as well as or rather than leg
cuffs. For example, a suitable waistband is disclosed in U.S. Patent 4,515,595
(Kievit et al), issued May 7, 1985, which is incorporated by reference. In addition, a
method and apparatus suitable for manufacturing a disposable diaper having
elastically contractible elastic members is described in U.S. Patent 4,081,301
(Buell), issued March 28, 1978, which is incorporated by reference.

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

ﬁ_



Havi ng A Nonwoven and Apertured Fil m Coversheet"” filed on Novenber 19, 1991
by Aziz, et al, which is incorporated herein by reference. Alternatively,

t he body surface of the topsheet can be made hydrophilic by
treating it with a surfactant such as is described in the above

referenced U. go #As8Ba9, 254 i ssued to Osborn, i ncor porrdrassonessss n by
ref erence. In use, the sanitary.,papkin 20 can be held in
pl ace by any support neans or attachnment means (not shown)

wel | -known for such, W&gﬁ’éﬁé elds 6{&%@&&&: :B'?ﬁe unrelaxed dﬁ%ﬁ&t&?cwd kidh. e R

pl aced in the user's ant secure

fastener such as aneaﬂﬁeg’ie ers TRy %ﬁ%lﬂ?&gpﬁ Bostiga of Fré%ﬂ%h Pgrt %@&EFW hep0-
t he sani t ar plitempfively, ithie dlistic afenibefs can extemdthe entir dengthndfithe dilapes, 100, or

portion or all of t b length syitable B éﬁ&?ar?ﬁh&&ﬁn,b@%lﬁa&ﬂﬁé Jie ‘rfie &9@&6&

wi th adhesive. Any a hes or suc
pur poses can be useﬂ‘eﬂﬂs“‘iﬂé‘nhﬁmsﬁ“%}%‘e@la@Fﬁ‘ap%"feﬁ‘g}}r essure-sensitive

adhesi ves bei ng pref err Fhe elastic mbhbersidiiebe ites nmitiudéosht configudatihs- [For example,

G0 and Tt ant | BEHorbE BubhangHEL s hRCHD ML SRR g

and Cheni cal Corrpany‘cbﬁs)B’r?beﬁ%!‘@Pmetefs a °m°h Nor. masg; the, °°mP“s°
fasteners are al so deﬁrgle hedd Iolﬂ eldstie maahﬂmr e’lln%ﬁxpﬁﬂﬂseveral parallel or non-pieflélr e

t he sanitary napkin 'I E PLA E'Hﬁ$ £

typically covered w a rermva erel ease ??\%‘?&bl%n %$ cﬁg@&g&ﬂf‘xﬂm&:
adhesi ve from Still fyrther, ghwwemmgeﬂ@xadmhséeeﬂd@ﬁexo yeveralk ways
crotch portion of thcharémqu:ﬁnhetm For examplé|3he el@iticinidmbrrs’ cah da wdtrasorieally

are al so descri bed b&r&egﬁé&?&(f uFe[ SAFACintd e «f %0 u§m$ a variﬁlygétybo@la&g

Any commercial ly aval ners ‘conmon
purposes can be uti Pates qrdhes W‘c NGﬂbFflsﬁM#lﬁgll@G é%thG\le kbl e rel ease
liners are BL301rhe absbtbefiticord 406 aftie AlageMBOAS $b§1ﬁﬁ:eélBéﬂvebmﬂt tﬁf)sheet

whi ch are r

The sanitary napki mmy%%[@e ma@%ﬂ@?ﬁé@ﬁwgﬁp&sﬂ& y rermV| ng
the rel ease |iner akenathef sizes and shapes |(ﬁ§ Tectangu a‘,th"?!éfg?&hlaﬁmcﬁﬁ'& kFi6-)i nThg
panty so that the aeidubsebancipucits of the absotbent cdred0adhard, hewever, be conyifatible
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PCT/ US97/ 05680 with the design liquid loading for the intended use of the absorbent aﬁtkcle or diaper.

mai nt ai ns the sani t Erphetafhe; size apd absoshent ¢apagity,pf the abporbent £ate, 10R £am, yaryidte.
A preferred enbodi mectornmiodatedvearaanging fitradifds thraughiadbles. i n t he form of a

di aper 100, is shown in,Gig :ﬁ Fxéﬁ'%lis%jef E@s%ﬂkﬂr d&r@%&%&ﬁdeg'aaﬂﬁih aﬂs
to a gar ment genera ncont 1 nent_pers at
is worn about the member108 accordmgtothe present mventlon In a preferred conﬁgurauon suchas

depicted in Figure 2, the absorbent core 106 preferably further includes an
acquisition layer or member 110 in fluid communication with the fluid absorbent
member 108 and located between the fluid absorbent member 108 and the topsheet
104. The acquisition layer or member 110 may be comprised of several different
materials including nonwoven or woven webs of synthetic fibers including
polyester, polypropylene, or polyethylene, natural fibers including cotton or
cellulose, chemically stiffened, twisted, and curled cellulosic fibers, and blends of
such fibers, or any equivalent materials or combinations of materials.

The fluid absorbent member 108 according to the present invention may
comprise a single, unitary, homogeneous layer or strata of the herein-described
material. Alternatively, the fluid absorbent member 108 may comprise two or more
layers of such material either superimposed or formed into a cohesive laminate
structure. Intervening layers of other materials, in particulate, web, or fiber form
may be disposed between such layers. In addition, it may be desirable even within a



| ower torso of the wearer. It should be understood, however, that the

pr esent i nvention is also applicable to other absorbent articles
such as incontinent briefs, i nconti nent pads, training pants,

di aper inserts, sanitary napkins, facial tissues, paper towel s, and
the |ike. TQ&OQ% r 100 depicted in Figure 2 is a sinplif#eﬂw%gﬁgﬁpent,
article that cou represent a diaper prior to its being place

wearer. It should be under st ood, however, that t he present
invention is not limted to the partlcular pe or configuration of

di aper shown in FiiRgle laysr. web, or structure to prORdgmeetl@ahkswwqo‘émpem afmembessp of
t he di aper 100 of asttbprqvidesegions of\différingrdensity| basis weight, contpﬁﬁiﬁ&i hadroptdlisityat e

(i.e., with all ‘%}r uﬁkgﬁ’?l"gé nduced contraction renoved) with

pOI‘IIOI’lS of the s I'ng cut-away to nore clearly show the
construction of the Multiplelaygryefdhe metgrialyptthp presens inventianmayslsoheemphyedihi ch

I(;ont act; t he V\B?I’MnrfgamecomposmonstﬁV)ﬁ'bportTdﬂﬁ @fapss okOhors &hﬁi{%bg&n
igure 2 to pre 0 et a
i oui 0 rervi ouschotefi€ By YRS of iafiliak tu ope.of (8 et B Bt gnd. '
an absorbent cor efluid Gabserbenti member dP8.cmpy tqunepﬂwé‘yse 1ayer dawtinatee structure
backsheet 102. Adajxﬁprﬁmgl ugpef WAl Uloder fsGBldyeRS having aaSoxﬂb&.ﬂIohCoﬂamr&wnd

(such a0t ape t abFRAl SHERE R0 dpdSutied Birs' gholl 18 BB HER, Sha
Wi | e the topsheetbosn2¥ Ph@msdcklsﬂﬁ!’e!ddlm, betveen h@lldb@osltbelnrerc'lfr partigdate an
be assenius&demrgeamgam@hu Ris beeh |1n&6$8f£ted30'lfay&k' roatshmhsersaof ﬂuxd

preferred diaper

Patent 3, 860, 003 ;%WBF‘P‘{:"“?C‘? u’é@!tﬁh‘gﬂ? preséi iventiq miy gl By opasabis or

i ncorporated by ré is weightsrandfor denisytiepr ef er r ed conflguratlons
for di sposabl e di aperm us€hd dages 200:s%p ﬁudashamrtfl%&& @%k%&m

Az t al d Fe
(Lwson) , i boued "SEigP a5 Uearce 8 ohel, Y Gegn i Ui, it Sl Qpp, (00 et
(Foreman), iss uedthweml’ Slees sothat the filontwaisthansregion is positioned M&Wlﬁnﬁd by

ref er ence. the wearer. THg @Hﬁb%rﬁih@ﬂ\ﬁst&ldﬁiﬁéﬁieh%dc@émm to @htwahtlly

di aper 100 in whigh the eet d.t he bac

Co-bxt ensive. and {10k Hean of he digper 108 F Se, diSpositcters SE QS i’ﬁ%}?%ﬂ?%v S ger
than those of t heingorperating thedbid ambentmmbs@sofeth@ pregent invention tenf Jo jmpreed
with and superi npqséedy i éfficieRBCisttibat: addstoleNRuRIe Yind & Wingid dry GuerIthdhigh y

of (he diaper 100y JhenPerlaler ¥r 45! o1, Wil oeOL ™ B msh%gagn s

of the SES
the | ongit udi nal @ggggratmg the fluid 1qbgor t member.v\g‘ the) preseon mventlon can also be
PCT/ US97/ 05680  thinner and more flexible.

The specific composition, basis weight, and density characteristics of fluid
absorbent members according to the present invention are tailored to meet the
requirements of a specific absorbent article or product application. Important
product parameters which should be considered in selecting a specific fluid
absorbent member material include: the overall size of the absorbent article; the
volume of fluid the product must absorb; and the characteristics of the fluid to be
absorbed. Other considerations may be important depending upon the specific
product or absorbent article application.

Useful composition ranges for the constituent components are discussed in
greater detail hereinabove. Exemplary basis weights and densities of materials
which have proven suitable for use in absorbent articles include materials having
basis weights of between about 15 and about 350 gsm and densities of between
about 0.03 and about 0.20 g/cc. Density may be calculated from the basis weight
and the caliper as measured under a given confining pressure, such as 0.20 psi,



23 The topsheet 104 is conpliant, soft feeling, and
non-irritating to the wearer's skin. Further, the topsheet 104 is

| iquid pervious permtting liquids to readily penetrate through its
t hi ckness. A suitable topsheet 104 can be manufactured froma wi de
range of mat agbatsgssdiCh as porous foans, reticul ated foans, pepesinesesd

pl astic films, natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or ﬂol ypropyl ene fibers) or from
a conbi nation of nat.ural Hd synt hetic fibers. Preferably, the
topsheet 104 is mad¥gReedomMnobi ¢ material to isolate the

wearers skin fromli qu@iﬂyslm(g(qf}b—Qbsamsht(g&o}/dlﬁ.-@m)xCallpel' (cm)] A
particularly preferred topsheet 104 conprises staple Iength pol ypr opyl ene

fibers havi deni er of. h |
ol ypropylens . Ay @PAPop) meimpEs seoring b peit VRIS eyttt

As used herein, thdramerm homogenemlsstmtpme I(bmgb'h baSber‘@ig}ﬂ.ef@ﬂ@rtgommslen

fibers having a | englchradgiy tde‘g:&ﬁﬁﬂ cmp apphcatlon {thz@Zbé Qﬁﬂﬁ%)e to
There are a nunber of nuf C urlgrg, ch I&P EII’I)

manuf act ure the toffs ents- iy xﬁ‘ﬁfﬂ fiB of 5?%’8?“1 n ﬁﬁ"%ébemﬂ
nonwoven, spunbond unVldaﬂMabb strath mﬁlmt;h Amembérsorae tb proyidéeimgions of differiigd,
and t her maldegs,{}o 'l‘ﬂﬁéj vk\,Y ghfEispodftibh, KRYhilichy! BP dthed ‘ﬁkdpkﬁi@s iyd shit€

fabrics art. gﬁr t he topsheet 104 has a wei ght from about
18 to about 25 grarR¥Ys applca on. square meter, a ninimumdry tensile
strength of at | east abWhile g@tcujarambodioments of the presant invepticar hava bedreillustciedne

direction, and a wehdtRhsibk® it WoRliObd oB¥iodk! 10 ﬁ@scetskﬁmqh the art that varm&r ofer

er centineter int Cros ne direct The backsheet
D ot oe oo ceiogs Sprceciiy Yot dapaing, o the St S G

thin plastic film ofithdinvetiont Heis théreforebintentiédoi cwvemipahes appesdededams all suchay
al so be useéﬁangmﬁ.&ﬁs&ﬁmﬁﬁs thiCarP WiRMiR MeSschpiof Sy SiAbinabs or bed and
contained in the absorbent core 106 fromwetting articles which
contact the diaper 100 such as bed sheets and under gar nents.
Preferably, the backsheet 102 is polyethylene film havi ng a

t hi ckness from about 0.012 mm (0.5 m|) to about 0.051 centinmeters (2.0
mls), although other flexible, liquid inpervious materials can be used. As
used herein, the term"flexible" refers to materials which are
conpliant and which wll readily conformto the general shape and
contours of the wearer's body. A suitabl e polyethylene film
i s manuf actured by Monsanto Chem cal Cor poration and marketed in
the trade as Fil m No. 8020. The backsheet 102 is preferably
enbossed and/or natte finished to provide a nore clothlike appearance.
Further, the backsheet 102 may permit vapors to escape fromthe absorbent

core 106 while still preventing exudates from passing through the
backsheet 102. The size of the backsheet 102 is dictated by
the size of the absorbent core 106 and the exact diaper design

selected. In a preferred enbodi ment, the backsheet 102
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has a nodified hou - ndi ng beyond t he absorbent core 106 a

m ni mrum di stance of at |east about 1.3 centineters to about 2.5 centineters
(about to about 1.0 inch) around the entire di hery.
The topsheet 96?{3"2% t he backsheet 102 are joined toget her@ﬁ&gﬁ@s@ﬁl t abl e
manner. As used herein, the term"joined" ®iconpasses configurations

wher eby t he topsheet 104 is directly joined to the backsheet 102 by
affixing the topsheet 104 directly to the backsheet 102, and
configurations whereby the topsheet 104 is i ndirectly jOIned to the
backsheet 102 WWHATHS QI AdMBEDE]St opsheet 104 to internedi ate menber s
which in turn are affixed to the backsheet 102. In a preferred enbodi nent,

t he topsheet 104 and the b cksheet 102 are affixed direct]y to each other
in the di ap@r Ty i3 t Fperaberg CharaTenzed ains ‘*(ahoialds [absashens membes an
adhesi ve or any ot hesmprises: attachment neans as known in the art. For

exanpl e, a uniform @ynt I& 3 86%% doés% e%referablsyaggﬁv%é %O%aalpdabb‘%r ﬁté@?lv yer

of adhesive, or an ray o separa can
be used to affix the topdvisd, andopr Fllﬁt!lgtﬁkewgheet 102. Tape

tab fasteners (not ebbovwbet\oéenci%raﬁdyzow preﬁtﬂilyléﬂelweeﬁm%lﬁd 18%,! BRalypeuk,
wai st band regi on of thehaéé&g&&%’%&&gg ?‘%‘% Seta‘?en'd?:g [T%ns for hol di ng
as

t he di aper on t eners

those well known i n{®he between 0% and 5% %Mﬁ%ﬁ%%z%a%nm%bméged
in US. Patent 3,848, 5% additivel | ), i ssued Novenber 19, 1974, which
is incorporated by reference. These tape tab fasteners or ot her

di aper fastening neans are typically appl | ed near the corners of the diaper
100. 2. Erexabsprbenicmember of flaim hofurtberosharacisrized) inthatyspidghsorbent

di sposed adj acent tmember compnsﬁ@fm%hehetmeéllyt Etﬁfdilmpﬁﬁsta&oandpmfeareénhws.al ong

each | ongi tudi nal eﬂgeg% ]lg%oedéﬁﬁél I an F‘%facf area ﬁb?'g aﬁ& E% chgﬁmlﬁdeg g&ﬂm‘e

draw and hol d the di
Alternatively, the elastic nenbers can be d| sposed adJ acent either or both
of the end 3. Thig stszorbeiit mémber of Qlmer orlOlink @, further charaatevizddsin lvan Gaid s

I ther t " } bl t band
i's disclosed in U S ﬁ%ﬁﬂ%ﬁﬁmﬁﬁ%ﬁ@%@%@%ﬁﬁ£ﬁﬁ%ﬁ?

1985, which is incorporated by reference. In addition, nmet hod and
apparatus suitdble mabmlwﬁméxﬂﬁdrmgaﬁy ohesgf ailis tdi3a|ﬁﬂ'theheharacg:nzed in that

5 0a1, s01 © 0T MR RkRT AT ReRI R T LT O D cor porat ed by

ref erence. The el astic nenbers are secured to the diaper 100
in an el asticalsly The absorbeatanémbes iof aheomeofdlainei wa, firther charateriecdiin that

unrestrained confi gukahiBfbent dimber Sthéchanically softened.

6. An absorbent structure for distribution and storage of bodily fluids, said
absorbent structure comprising:
. (@  afluid acquisition member; and
(b) a fluid absorbent member, characterized in that said fluid absorbent
member comprises:

)] between 80% and 95%, preferably between 80% and 90%,
stiffened, twisted, and curled bulking fibers, said bulking fibers
preferably comprising chemically stiffened, twisted, and curled
bulking fibers;

(ii)) between 3% and 20%, preferably between 8% and 18%,
eucalyptus high surface area fibers; and

—_—
This Sheet Has Been

LT lill



menbers effectively contract or gather the diaper 100. The el astic nenbers
can be Mﬂ“g}jﬂ"llﬂﬁ"ﬂjmn an elastically contractible condition in at

| east t | e. the elastic nenbers can be stretched
and secured Whitl e"thg di aper 100 is in an uncontracted conditi on.
Al ternativel ¥yoé/esdi aper 100 can be contracted, for PCT/GS8OMEBE, Dy
pl eating, and the el astic nenbers secured %gd connected to the diaper
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100 while the elastic nenbers are in their unrelaxed or unstretched

condi tion. The J.astic ne rs y extend al on ortiogn of .the
| ength of the diaper 100%]: Le‘wee“n%f’@?g‘g‘tl”\? ly 'Pﬂﬁeeé’lg%&of’én%o hemical,
extend the entire | ength of t hindelasditive.100, or any other |ength

suitable to provide an elastically contractible line. The | ength of

the elastic nmenpers js dictated by the diaper design. ., .. ) The
el astic nenbers’can *815 Q%FPTE"W‘?‘%‘/’G&E Q?'%gr#'%r‘bg"FGWEdl'—‘B that said shsorbent
the width of the el asuttorenfanther mclndes dsecond iflnill ysorbeatomeinbér, 34d seddnd nfblider S
(0.01 inch%rg&tmgr&%pqmngj meters (1.0 inch) or nore; the

el astic nenbers can conpri se single strand of elastic nmaterial

or can conprise seve@hl [papeen 89%gnd Ae stitfengd, tapsted, and curled bylking dibers;
elastic material; or(b} he betvaeh 3% and 20%encalgpusidgh asfaeagred fibergand ur vi | i near .

Still further, the ed:}a\st |bgﬁ,;gg \ad 9 i ﬂih&‘e?qlqﬂiﬁvé.he di aper in any of
are

several ways whi ¢ known 1n the art For exanple, the elastic
menbers can be ultrasonically bonded, heat and pressure seal ed
into the di aper8100 Tiwi algorbentastnetuye @f Claindi7ndurther characteyiztlt imr that e4id tfhad

el asti ¢ member's can SRl Renglgh (8ot Mot 5 8bem memper pave divert®

absorbent core 106 of the diaper I'S poslitione tween the topsheet
104 and the backshee®mpPIRtIodshe apsorbent core 106 can be manufactured in a
wi de vari ety of sizes and shapes (e.g., rectangul ar, hourgl ass,

trical, ). . ' t
oy 106 Shoul " oy Aorbent anicle phetkbly 8l G VauiplaF b ghable 37 plfinlg) "
| oadi ng for the intHisEbutingeangsstormg badily fluidss said ahsprbent asticle;comprising:

Further, the size an@d) abaaogshedt; capacity of the absorbent core 106 can vary

to ' accorrrmd@e Eheet'ag9i Ng frominfants through adults.
As shown in Figure 2, the aEso )ent core 106 i ncludes a fluid, absprbent
menber 108 accordi nd® o @R fﬂ’é‘a"éﬁ‘[“qﬂ%z‘?ﬁﬁ‘gr‘i’?‘“‘f@ ?‘%F@F&?‘Fé‘@?ﬂ)‘igwg%‘ﬁ‘ti on
such as depi ct edaidn dbsarbent Atrudtime dhclodibgnt diid 2BeriEntf membéry
further includes an charactéfiAl ipthh A SR Ssofbent TR cdniftises) 1 ui d
communi cation wth the f'(xL)u"ra étgégé;ges% and 95% stiffened, twisted, and curled bulking
fibers;
(ii)  between 3% and 20% eucalyptus high surface area fibers; and
(iii)  between 0% and 5% chemical binder additive.

10. _ A method of manufacturing a fluid absorbent member, characterized in that said
method comprises the steps of:
(a) forming, preferably via a wetlaying ‘process, a blend of fibrous material

comprising:
(i) between 80% and 95% stiffened, twisted, and curled bulking
fibers;

(ii)  between 3% and 20% eucalyptus high surface area fibers; and
(iii) between 0% and 5% chemical binder additive;
b) curing said chemical binder additive.

heet Has Been Reﬂlaced

DB



menber 108 and | ocated between the fluid absorbent nenber 108 and the

t opsheet 104. The acquisition |ayer or nenber 110 nmay be conpri sed
of several different mat eri al s i ncl udi ng nonwoven or woven webs of
synthetic fibers including , pol yester, polypropylene or

pol yet hyl ene, woabisesd fibers including cotton or - 9@?‘
chemcally stiffened, twi sted, and curled cellulosic flbers ang ends of
such fibers, or any equivalent materials or conbinations of naterials.

The fluid absorbent nenber 108 according to the present invention may
conprise a single, unitary, honbgeneous |ayer or strata of the

herei n-descri bed material. Alternatively, the fluid absorbent
menber 108 nay conprise two or nore | ayers of such material either
superinposed or fornmed into a cohesive | am nate structure.

Intervening | ayers of other materials, in particulate, web, or fiber form
may be di sposed between such layers. In addition, it nmay be desirable even
within a WD 97/ 38654
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single layer. web, or structure to provldﬁaidentifiable strata within such
a nenber so as to provide regions of differing density, basis

wei ght, conposition, hydrophilicity. or other properties.

Multiple layers of the materials of the present invention may al so be

enpl oyed having differing conpositions or proportions of one or
nore constituent conponents. By way of illustrating but one of the
many possi bl e configurations, a fluid absorbent menber 108 may
conprise a three layer |am nate structu&; onpr,j si pg upper and

| ower sub-1layers having a conposition o ,/>’— chem cally
stiffened, tw sted, and curled fibers, i us fibers, and
about 2% chemi cal bi nder Zﬁartlculate
i i b-1 ayers of

.....

In use, the diaper 100 is abpl;ed to a mearer’by p05|t|oﬁrngﬁrhe.ipck
nder tFé\wéarer s, back, ang~dr a s € rem nder

\ the meaﬁéis Iegs £o that{the front

arer. The

tape-tab or other fastewers are”t hen setur ed preferab*y\to put-war dl y

facing areas of the d'aper 100. In use’ dlsposaq;e di apers- pr




incorporating the fluid absorbent nenbers of the present invention tend to

nor e quickly and efficiently distribute and store liquids and to
remain dry due to the high absorbent capacity of the fluid

absor bent nenbers. Di sposabl e di apers incorporating the fluid
absor bent memagydsgdsat he present invention can al so be peT/GS9 /0838y and
nore fl exible. The specific conposition, basis weight, and
density characteristics of fluid absor bent nenbers according to the
present invention are tailored to neet the requirements of a

specific absorbent article or product application. Inportant

product paranmeters which should be considered in selecting a specific fluid
absorbent nmenber material include: the overall size of the absorbent
article; the vol une of fluid the product nust absorb; and the
characteristics of the fluid to be absorbed. O her considerations
may be i1nportant dependi ng upon the specific product or absorbent
article application. Useful conposition ranges for the
constituent conponents are di scussed |23/ greater detail hereinabove.
Exenpl ary basis wei ghts and densities ﬁ%terla whi ch have
proven suitable for use in absorbent articles |nclude mat eri al s havi ng
basi s wei ghts of between about 15 and about 350 gsm and densities of

bet ween about 0.03 and about 0.20 g/cc. Density may be cal cul at ed
fromthe basis weight and the caliper as neasured under a given
confining pressure, such as 0.20 psi, WO 97/ 38654

PCTI / US97/ 05680 27
utilizing the formul a: Density (g/cc) = Basis weight (gsm /
[ 10,000 x Caliper (cm] Fl uid absorbent nenbers according
to the present invention may al so devi ate froma honobgeneous
profile, density, basis weight, and/or conposition. Accor di ngly,

dependi ng upon the particular application it nay be desirable to
establish gradients in any given direction or directions within the nenber
and/ or provide identifiable strata withi amph a nenber so as to
provi de regions of differing densit &S] ei lht . conposi tion,
hydrophilicity, or other properties to sui }

appl i cation.




N

Wizl e par t cur ar_enbodi nents of the present I nvention have been illustrated
and des be obvious to those skilled in the art that various
ot her I 'l “ muimm*nd modi fi cati ons can be made without departing from

Lsooe of the invention. It is therefore intended to

cover |n the appended clainms all such changes and nodi fications
that are within the scope of this i nventi @8

28 What is A fluid absorbent menber, sai d absorbent
menber corrpCY@aﬂg%lé"ﬁed Is- (a) greater than 80% and up to 95% stiffened,
twi sted, and curled bul ki ng fibers; (b) between 3% and

20% eucal yptys h'g@u@%bfs%%ngﬁgﬁlb&rgglﬁ bsErd ot emberéo‘fﬁ r@ ween 1% and 5%

chem cal bi nder I've sor menber [aim 1, wherein
sai d absorbent nenber conprises bet vveen 80% and 90% chem cal ly
stiffened, tw ste() agrdateurtrllamsa%l anchipf 10b85%. stiffeped, twisted, amd suted bulkingoer
of claim1, wherein I.d.absorbent nenber conprises bet ween 8% and
18% eucal yptus high s ce area fibers. 4, The absorbent nenber of
claim1, wherein @i oba\bemlb%randrm%)eucalmmmslesurface area fiss.cndni cal | y

st ffened tw st ea? %ngéﬂ ncfdaﬁ@ )F]%&ﬁf |%ﬁ&$%adltl%%% eucal ypt us

hi gh surface area‘tibers, a em ca nder Itive. 5. The
absorbent nenmber of claim 1, wherein said chem cal binder additive

conprises a pol yaghyl aul HenGhdMbal of 85’1, wherein said absorbent member comprises
between 80% and 90% chemically stiffened, twisted, and curled bulking fibers.

3. The absorbent member of claim 1, wherein said absorbent member comprises
between 8% and 18% eucalyptus high surface area fibers.

4, The absorbent member of claim 1, wherein said absorbent member comprises
88% chemically stiffened, twisted, and curled cellulosic fibers, 10% eucalyptus
high surface area fibers, and 2% chemical binder additive.

5. The absorbent member of claim 1, wherein said chemical binder additive
comprises a polyacrylamide-glyoxal resin.

6. The absorbent member of claim 1, wherein said absorbent member comprises a
wetlaid web.
7. The absorbent member of claim 1, wherein said eucalyptus high surface area

fibers comprise eucalyptus grandis high surface area fibers.

8. The absorbent member of claim 1, wherein said absorbent member is
mechanically softened.

9. An absorbent structure for distribution and storage of bodily fluids, said absorbent
structure comprising:

(a) a fluid acquisition member; and
(b) a fluid absorbent member, said fluid absorbent member comprising:



. I
6. - ‘The- absor bent nenber of cl ai m 1, wherein said absorbent nenber

conprises a m“m“mnué“mgmt The absorbent nenber of claimi,
wherein said ‘ I urface area fi bers conprise eucal yptus

grandi s high sur flacé aPea’ fibers. : The absorbent nmenber of claim 1,
wherein said absorbent nenber is . mechani cal | y softened. 9. An
absorbent structure for distribution and 2Porage of bodily fluids, said

menbers and () aorearan o un e g5 el i, MR Fpne

menber conpri si ng: fibers;

(i) greater than 80 di f buI ki ng
fibers; gsm%ﬁgﬁ §¢|(/3 ez@?)?gtu mjs%uﬁ@c%g{é% @g{sjf ace area
fibers; and (m) beiwe)enu% and 6% 1chemichl Sidehadditvel bi nder additi ve.
10. The absorbent structure of claim9, wherein said absorbent structure

further i ncl udes a second fluid absorbent nenber, said second fluid
absor bent netther The absarbentr staictuge of claim 9( ashebain waish abSybentdstagbare further

0% eucal ypt us. i GG » SO BBk i sa spogrl i oARERY OB,

chem cal bi nder asbamgrising:

(a) between 80% and 95% stiffened, twisted, and curled bulking fibers;
(b) between 3% and 20% eucalyptus high surface area fibers; and
(c) between 0% and 5% chemical binder additive.

11. The absorbent structure of claim 9, wherein said fluid absorbent member
comprises between 80% and 90% chemically stiffened, twisted, and curled
bulking fibers. |

12. The absorbent structure of claim 9, wherein said fluid absorbent member
comprises between 8% and 18% eucalyptus high surface area fibers.

13.  The absorbent structure of claim 10, wherein said fluid absorbent member and
said second fluid absorbent member have diverse compositions.

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

(a) atopsheet;

(b) abacksheet; and

(c) an absorbent structure located between said topsheet and said backsheet,
said absorbent structure including a fluid absorbent member, said fluid
absorbent member comprising:
(i) greater than 80% and up to 95% stiffened, twisted, and curled bulking

fibers;

(i) between 3% and 20% eucalyptus high surface area fibers; and
(i) between 1% and 5% chemical binder additive.



11~ T | ucture of claim9, wherein said fluid absorbent
menberu ﬂm E bet ween 80% and 90% chem cally stiffened, tw sted,
and cu c L M ng fibers. 12. The absorbent structure of claim

9, wherein said fluid absorbent nenber conprises between 8% and 18%
eucal yptus high surface area fibers. 13. The absorbent structure of
claim 10, wherein said fluid absorbent nefBer and said second fluid

absor bent malrg)er 'lth%vgbs%;}ﬁslﬁ%& Isagtlljc{fél) %P%I%ﬁrﬁ i 1N %vhereirér%g d atfgy&rl?%?ﬂ %ngc‘?@ tcoﬁlwiéégsg id

capabl e of acquiring, ng, and storin 5df

absorbent arti cl ediagempri si ng: (a) a topsheet;. (b) a
backsheet; and (c) an absorbent structure |ocated between said
t opsheet and sai d backsheet, ' sai d absorbent structure including

a fluid absotfhentTheealisarbend sirticlé lofiicthim 14, wherein saighalsdpbant antinld comprises a
conpri si ng: il greater than 80% and up to 95% stiffened,
tw sted, and cur lcea(t]arg?nl?(li(p ) fibers; (i)

bet ween 3% and 20% eucal yptus high surface area fibers; and

(Tii) betweep, 1% 0 %[ﬂ i . %%g i . L
30 15. Theﬁabs o@ﬁ%ﬁl'foé)aorqt (e g&gqrﬂg{%ﬁfrﬁ , 'r%n‘é&gmnbesr,asiaé? QS&“SF&BWP M8Pei cl e
conprises a di aper. 16 The absorbent article of claim 14,

wher ei n sai d abso@aperfiorming iableadd)ﬁhlousmta{ial comprising:;anmeni al  pad.
(i) greater than 80% and up to 95% stiffened, twisted, and curled bulking
fibers;
(i) between 3% and 20% eucalyptus high surface area fibers; and
(i) between 1% and 5% chemical binder additive;
(b) curing said chemical binder additive.

18. The method of claim 17, wherein said forming step comprises a wetlaying
process.



17- A;,.'-Trret hod of manufacturing a fluid absorbent nmenber, said nmethod

conpri si ng: (a) formng a blend of fibrous nmaterial conprisi ﬁ’&ﬁﬁﬂagrg—
(i) greater than 80% and up {0 95%stiffened, twi sted, and curled bul kpn
fibers; (1i) between 3% and 20% eucal yptus hi gh SUTSERe an
fibers; and (1i1) between 1% and 5% chem cal binde *,:TJ; tive;.
(b) curing said cp€iffcal bi ndwonwabd‘izm.tgrmgmopﬂgyomﬁwmmt hod of\ggs®i m 17,
wherein said formng step conprises a mwg'{%g 8rocess.
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(57) Abstract

The fluid absorbent members according to the present invention preferably comprise three basic components: chemically stiffened,
twiste(}. and cuﬂe.d bulking fibers, high surface area fibers, and chemical binder additive. Fluid absorbent members according to the present
invention use a high surface fiber and refining to provide capillary pressure (or suction) to the fluid absorbent member. These high surface
arca fibers are gencrally small and highly conformable. They provide the substrate with capillary pressurc well in cxcess of the capillary
pressure found in the bulk-providing chemically stiffened, twisted, and curled fibers (unrefined) alone. A presently preferred fiber for this
high surfglce application is the cucalyptus family of wood pulp fibers. Eucalyptus provides desirable capillary pressure characteristics in
combination with the chemically stiffened, twisted, and curled fibers and will not easily pass through a forming screen.




